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CASE STUDY
THE CHIROPRACTIC CARE OF CHILDREN WITH ATTENTION-DEFICIT/HYPERACTIVITY

DISORDER: A RETROSPECTIVE CASE SERIES

Joel Alcantara, BSc, DC,1,2,# and James Davis, DC3
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ackground: Characterized with hyperactivity, inattention and
mpulsivity, attention-deficit/hyperactivity disorder (ADHD)
as a prevalence in children, ranging from 2.6% to 11.4%. The
edical approach is multimodal, with combination therapies of

ehavioral modification and pharmacotherapy. With growing
oncerns regarding the safety of both short-term and long-term
se of psychotropic medications, the need for investigating al-
ernative approaches to the care of children is warranted.

bjective: The aim of this review was to describe the chiroprac-
ic care of children with medically diagnosed ADHD.

esign: Retrospective case series were reviewed.

etting: The review was conducted in a private practice of chi-
opractic with a solo practitioner.

atients/Participants: Pediatric patients (aged �18 years) attend-
ng chiropractic care for a minimum period of five months follow-
ng a medical diagnosis of ADHD were included in this review.

ntervention: The intervention was chiropractic spinal manipu-

ative therapy augmented by nutritional supplements. (
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esults: Our review found four patient files satisfying the inclu-
ion criteria. All patients were males, ranging in age from nine to
3 years (mean age, 10 years), with three patients having a history
f medication use and two patients having prescribed medica-
ion at the start of chiropractic care. Using a 15-item parent/
eacher ADHD questionnaire, the patients’ responses to chiro-
ractic care were monitored. Using the Friedman test to
ompare observations repeated on the same subjects, our find-
ngs found improvement in ADHD symptoms (ie, hyperactivity,
mpulsivity, and inattentiveness, as well as behavioral, social, or
motional difficulties) and provide supporting evidence on the
ffectiveness of chiropractic in the treatment of children with
DHD.

onclusion: A retrospective case series of ADHD patients un-
er chiropractic care is described. This provides supporting evi-
ence on the benefits of chiropractic spinal manipulative ther-
py. We encourage further research in this area.

ey words: Chiropractic, ADHD, Pediatrics
Explore 2010; 6:173-182. © Elsevier Inc. 2010)
NTRODUCTION
ccording to Rohde and Halpern,1 the first reference to hyper-
ctivity and attention-deficit disorders in the nonmedical litera-
ure dates as far back as the 19th century.2 In 1902, Still3 de-
cribed 43 children with characteristics of aggression, defiance,
motionality, disinhibition, inattention, and deficient rule gov-
rning behavior. Still has been credited as the first to describe
hat is now known as attention-deficit/hyperactivity disorder

ADHD).1 Reflective of his time, Still hypothesized that the
entral feature of this disorder was “a defect in moral control”
nd could affect individuals with or without cognitive deficiency
nd with or without a known neurological disorder.1

Today, the hallmarks of ADHD are hyperactivity, inattention,
nd impulsivity. In a cross-sectional survey of a nationally represen-
ative US population (ie, The National Health and Nutrition Ex-
mination Survey, from 2001-20044), Froehlich and colleagues5

scertained (using the Diagnostic and Statistical Manual of Mental
isorders, Fourth Edition6) the prevalence of ADHD in eight- to

International Chiropractic Pediatric Association, Media, PA
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Corresponding Author. Address:
27 N Middletown Rd, Media, PA 19063
5-year-olds at 8.7%. This was a value within the range of 2.6% to
1.4% prevalence based on measurements in US regional stud-
es.7-11 The medical management of patients with ADHD involves
multimodal approach with combination therapies of behavioral
odification and pharmacotherapy. In a study measuring ADHD

reatment prevalence and drug use from 2000 to 2005, based on
harmacy claims from a large population of commercially insured
mericans, Castle and colleagues12 found treatment prevalence

ncreased at 11.8% per year during the period of study. A study by
interstein and colleagues13 to describe the longitudinal trends in

DHD drug utilization and explore demographic differences
mong youths eligible for a large southern-state Medicaid program
ound ADHD prevalence increased 1.70-fold—from 3.10% in the
scal year 1995-1996 to 5.27% in 2003-2004. This was paralleled by
1.84-fold increase in drug use to 4.63%. In 2003-2004, 0.89% of
ouths were diagnosed and newly started on drugs, reflecting a
.38-fold increase over 1995-1996. One in five white males between
he ages of 10 and 14 years received ADHD medication in 2003-
004. The most common starting age throughout the study period
as five to nine years, but the largest increases in prevalence were
bserved in adolescents 15-19 years of age. With growing concerns
egarding the safety and the prospect of long-term use of psycho-
ropic medications for ADHD and other psychiatric conditions in
hildren,14 the need for investigating more “alternative and conser-
ative approaches” to the care of children seems warranted. Indeed,

he use of complementary and alternative medicine (CAM) for the
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reatment of children diagnosed with ADHD has increased.15 Of
he practitioner-based CAM therapies for children,16 chiropractic is
he most popular and highly utilized. In the interest of evidence-
ased practice, we describe the findings of our retrospective review
f children with medically diagnosed ADHD under chiropractic
are.

ETHOD
retrospective analysis of patient files of children presenting with

omplaints associated with ADHD at a solo-practitioner chiroprac-
ic clinic in a period of one year was performed. The following
nclusion criteria for file review were used: (1) the patient was pro-
ided a medical diagnosis of ADHD, (2) the patient underwent a
iagnostic workup, including a history and physical examination to
creen for comorbidities and signs and symptoms indicative of a
ontraindication to chiropractic spinal manipulative therapy
SMT), and (3) the patient received consistent chiropractic care for
period of at least five months. The file review was performed by

he attending clinician, with data compiled into an Excel spread-
heet (Microsoft Corporation, Redmond, Wash). In addition to
atient demographics (ie, age, gender), information regarding treat-
ent frequency and duration, medication use, spinal segmental

ysfunctions addressed, and response to chiropractic care (includ-
ng adverse events) were examined and described. Categorical data
ere analyzed using descriptive statistics (ie, frequency distributions
nd percentages). Repeated measures on the same subject were an-
lyzed using the Friedman test.

ESULTS
ur review found four patient files satisfying the inclusion cri-

eria. All patients were males, ranging in age from seven to 11
ears (mean, nine years; median, nine years, mode, none), with
hree patients having a history of medication use and two pa-
ients having prescribed medication at the start of chiropractic

able 1. Profile of Children Medically Diagnosed With ADHD Under

Characteristic Patient A

ge, y 10
ender Male M
rior medication use Ritalin, Prozac, sleeping pills R

edication at start of DC care Ritalin, Prozac, sleeping pills N
edication at review Lowest dose of Strattera N
ommon sites of spinal
segmental dysfunction

C1, C6, and T7 VBs and
sacrum

C

roEFA supplementationa Yes Y
otal number of visits 38
uration, wk 24
verage visits/week 1.6
dverse events None documented N

C, doctor of chiropractic; VB, vertebral body.
aNordic Naturals, Inc, Watsonville, Calif.
are (Table 1). Chiropractic care addressed sites of spinal seg-

74 EXPLORE May/June 2010, Vol. 6, No. 3
ental dysfunctions at all spinal levels (ie, cervical, thoracic, and
umbosacral spine). The clinical trial of care (ie, frequency and
urations) was established by the attending clinician at three
imes per week for eight weeks, followed by twice a week for eight
eeks and eventually once per week for eight weeks, but tem-
ered by each patient’s response to care and reexamination find-
ngs. During the course of care, a continuous process of reeval-
ation with respect to the patient’s response was made. In this
egard, the parents were asked to provide feedback in the form of
questionnaire. None of the patients or the parents reported any
dverse events with the chiropractic care rendered.

The chiropractic SMT rendered may be characterized as high-
elocity, low-amplitude–type thrusts to sites of spinal segmental

able 2. ADHD Monitoring System Questionnaire

Characteristic Scale

1. Fidgets with hands or feet or squirms in seat 0 1 2 3
2. Difficulty remaining seated 0 1 2 3
3. Difficulty waiting turn 0 1 2 3
4. Talks excessively 0 1 2 3
5. Interrupts others 0 1 2 3
6. Always “on the go” 0 1 2 3
7. Easily distracted 0 1 2 3
8. Fails to complete assigned tasks 0 1 2 3
9. Trouble paying attention 0 1 2 3
0. Careless/messy work 0 1 2 3
1. Does not seem to listen when spoken to 0 1 2 3
2. Difficulty following directions 0 1 2 3
3. Follows class rulesa 0 1 2 3
4. Gets along with peersa 0 1 2 3
5. Seems happy and in a good mooda 0 1 2 3

DHD, attention-deficit/hyperactivity disorder.

ractic Care

tient B Patient C Patient D

11 7 8
Male Male

, Concerta Ritalin, Concerta, Dexedrine,
Strattera

None

Adderall, Zoloft None
None None

, T6, L4 VBs
sacrum

C1 and T4 VBs and sacrum C0, C3, and L2 VBs

Yes No
29 20 49
24 32 24

1.2 0.6 2.0
ocumented None documented None documented
Chirop

Pa

ale
italin

one
one

1, C4

and
es

one d
aHigher scores for these items indicate better functioning by the child.

Chiropractic Care of Children with ADHD
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ysfunctions,17 utilizing diversified technique18 and the Gon-
tead technique.19 Chiropractic SMT was augmented with nu-
ritional supplementation by using proEFA with borage oil
Nordic Naturals, Inc, Watsonville, Calif). The supplement in
ablet form was taken daily and contained a total of 283 mg of
mega-3 fatty acids, with 135 mg of eicosapentaenoic acid and
0 mg of docosahexaenoic acid.
To monitor the patient’s response to care, the attending chi-

opractor instituted within his practice a 15-item parent/teacher
DHD questionnaire developed by D. Rabiner (unpublished
ata; Table 2). Permission was provided by D Rabiner (Decem-
er, 2004; personal communication) for the use of the question-
aire. The ADHD monitoring system was originally developed
o monitor the ongoing effectiveness of medication treatment.
ccording to Rabiner (unpublished data), however, it can be
sed to monitor other treatments a child is receiving. The re-
ponder (parent or teacher) was asked to rate the child’s ADHD-
elated symptoms on a Likert scale of 0 (not at all), 1 (a little), two

able 3. Parent and Teacher Scoring

Month

Patient A Patient

0 1 2 3 4 5 0 1 2 3

arent scoring
Questions 1-12 30 30 27 20 16 12 36 35 20 1
Questions 13-15 1 1 1 4 4 6 2 2 3

eacher scoring
Questions 1-12 35 32 30 22 17 14 . . . . . . . . . . .
Questions 13-15 0 1 2 2 2 3 . . . . . . . . . . .
aEllipses indicate teacher data was not available.

igure 1. Parental scoring (ie, for hyperactive/impulsive and inatte

isorder (ADHD) monitoring system at 4 weeks interval of care.

hiropractic Care of Children with ADHD
pretty much), and three (very much). The ADHD monitoring
ystem consists of two parts. Part A of the questionnaire (ques-
ions 1-12) specifically address the symptoms of ADHD. Ques-
ions 1 to 6 refer to the child’s hyperactive/impulsive symptoms
nd questions 7 to 12 provide information on inattentive symp-
oms. A decrease in scoring was interpreted as an improvement
n ADHD symptoms. Part B (questions 13-15) provides a basic
creening for behavioral, social, or emotional difficulties. An
ncrease in scoring was interpreted as an improvement in behav-
or. The results of scoring are provided in Table 3 and graphically
epresented in Figures 1 to 4. As demonstrated in Table 3, the
arent and teacher scoring of the patients’ ADHD symptoms
ecreased on a monthly basis, reflecting an improvement in
yperactivity, impulsivity, and inattentiveness. The parental
Figure 2) and teacher scoring (Figure 4) of the patients’ behav-
oral, social, or emotional difficulties also demonstrated an in-
reasing trend reflective of an improvement in behavior.

Patient C Patient Da

5 0 1 2 3 4 5 0 1 2 3 4 5

9 16 32 29 20 15 12 9 32 30 25 17 17 11
6 6 2 3 3 4 4 4 1 1 2 4 5 5

. . . . . 36 35 30 22 19 12 . . . . . . . . . . . . . . . . . .

. . . . . 1 1 1 3 3 3 . . . . . . . . . . . . . . . . . .

symptoms, questions 1-12) with the attention deficit/hyperactivity
Ba

4

7 1
6

. .

. .
ntive
175EXPLORE May/June 2010, Vol. 6, No. 3
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ata Analysis
rom the graphical representation of the results obtained
rom the ADHD monitoring system, intuitively one observes
n improvement in ADHD symptoms as well as in behav-
oral, social, or emotional difficulties in the individual patient
nd for the group as a whole. Given the repeated measures
btained, we subjected our data to statistical analysis (ie,
encil and paper calculation) using the Friedman test (Table
), a nonparametric test used to compare observations re-
eated on the same subjects. The results of our calculations
re shown in Table 4 and support the rejection of the null
ypothesis—the hypothesis of no effect.

igure 2. Parental scoring (ie, for behavioral, social, or emotional d
nterval of care.

igure 3. Teacher scoring (ie, for hyperactive/impulsive and inattentiv

nterval of care.

76 EXPLORE May/June 2010, Vol. 6, No. 3
ISCUSSION
iagnosis
he classic triad of symptoms that characterize patients with
DHD are inattention, hyperactivity, and impulsivity. Patient
iagnosis is based on clinical observations involving an opera-
ional clinical criteria as established by the Diagnostic and Statis-
ical Manual of Mental Disorders, Fourth Edition.6 In addition to
linical observations of the patient’s behavior, the diagnosis also
akes into account other aspects of the patient’s history and
nput of parents and teachers about the child’s functioning.
herefore, as advocated by Rohde and Alpern,1 the diagnosis of

he patient with ADHD should be placed in the context that

ties, questions 13-15) with the ADHD monitoring system at 4 weeks

ptoms, questions 1-12) with the ADHD monitoring system at 4 weeks
ifficul
e sym
Chiropractic Care of Children with ADHD



i
o
r
t
m

E
T
t
c
o
t
r
t
t
i
h
f
c
t
a
g
r

a
c
e
b
p
h
t
t
w
s
t
f
s
h
A

M
T
v
a
c
A

F
i

T

�

�

D

C

nattention, hyperactivity, and impulsivity may result from
ther problems of childhood such as the child’s interpersonal
elationships with parents and peers, an inappropriate educa-
ional system, or the presence of comorbidities that are com-
only observed in childhood and adolescence.

tiology
he exact and precise causes of ADHD are unknown. Suffice it

o say, both genetic and environmental factors are influential in
ausing the disease. Genetics predisposes toward susceptibility
r vulnerability, whereas environmental factors seem to trigger
his vulnerability. Familial studies have demonstrated common
ecurrence of the disorder. Concordance between monozygotic
wins have been demonstrated to be much significantly higher
han between dizygotic twins. Several studies have estimated the
nheritability of the disorder to be as high as 0.70, suggesting a
igh genetic component.20 Adoption studies found a higher
requency of ADHD in children with biological parents when
ompared with adopted parents. The frequency of ADHD is
hree times more among biological parents when compared with
dopted parents.21 Genetic studies have also focused on the
enes that encode for components of the dopaminergic, norad-
energic, and serotoninergic systems.

igure 4. Teacher scoring (ie, for behavioral, social, or emotional di
nterval of care.

able 4. Results From Friedman Test

Parent Data

Questions 1-12 Questio
2

r calculated 15.09 1
� � k � 1 � 5 � � k

P � .01 P �
2

r critical 16.14 1
ecision Reject H0 Rej
hiropractic Care of Children with ADHD
With respect to environmental factors, in the interest of a holistic
nd vitalistic approach to patient care, there are indications that
omplications of pregnancy or childbirth may play a role. Toxemia,
clampsia, fetal postmaturity, length of delivery, fetal stress, low
irthweight, antepartum hemorrhage, or poor maternal health may
redispose to ADHD disorder.22,23 Exposure to tobacco and alco-
ol during pregnancy have also been implicated,24 as well as injury
o the frontal lobes.25 Additionally, food additives/diet, lead con-
amination, maternal smoking during pregnancy, and low birth
eight have also been studied.26 Psychosocial adversities such as

evere marital conflict, low socioeconomic level, big family, paren-
al crime, maternal psychopathology, and placement in a foster
amily have also been associated with ADHD. Therefore it would
eem that any psychological agent that affects the child’s emotional
ealth seems to play a role in the development and persistence of
DHD.27

edical Management
he medical treatment of patients diagnosed with ADHD in-
olve a number of approaches encompassing both psychosocial
nd psychopharmacological interventions. Recently, the Sub-
ommittee on Attention Deficit/Hyperactivity Disorder of the
merican Academy of Pediatrics28 published guidelines for clin-

ies, Questions 13-15) with the ADHD monitoring system at 4 weeks

Teacher Data

-15 Questions 1-12 Questions 13-15

11.0 7.74
� 5 � � k � 1 � 5 � � k � 1 � 5

P � .10 P � .10
9.24 9.24

0 Reject H0 Fail to reject H0
fficult
ns 13

5.09
� 1

.01
6.38
ect H
177EXPLORE May/June 2010, Vol. 6, No. 3
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cal pediatricians on the treatment of ADHD. These guidelines
onsist of five basic principles: acknowledge that ADHD is a
hronic disease; the aims of treatment outcomes should be spec-
fied; failure to meet these goals should lead to further reassess-

ent for possible comorbidities; prescribe stimulants and/or
ehavioral therapy when appropriate; and establish a feedback
echanism from the child with ADHD, their family, and

chool.
Adverse reactions to the currently available short-acting stim-

lant medication are a major concern to parents and have been
ocumented in the scientific literature.29 These include appetite
uppression, potential long-term growth concerns, insomnia,
eadache, dizziness, and abdominal pain. Less frequent side
ffects include anxiety, irritability, proneness to crying, and
mergence of, or increase in, motor tics. It’s been estimated that
n approximately 30% of children, the medications are ineffec-
ive.29 In addition to misuse and diversion by high school and
ollege students, epidemiological studies now suggest that stim-
lant medication prescriptions are for children who do not meet
he criteria for ADHD but may suffer from other behavioral or
earning disturbances.30 Of greater concern are the effects of
timulant medication in increasing the risk for sudden unex-
lained death in childhood, which have been documented re-
eatedly in case reports and case series since the early 1990s.31

ould and colleagues32 demonstrated an association between
he use of stimulants and sudden unexplained death in children
nd adolescents. In a retrospective, case-control study, the inves-
igators matched children who had died of sudden unexplained
eath to children who had died as passengers in motor vehicle
ccidents. Information was collected from autopsy reports and
oxicology results, and direct parental interviews were obtained.
ases with identified heart abnormalities or family history of

udden unexplained death were excluded. Of the final sample of
64, 10 cases (1.8%) of the sudden unexplained death cases were
reated with stimulant medication at the time of their death,
ompared with only two cases (0.4%) of mortality from the
otor vehicle accident victims.

mplications for Chiropractic Care
o provide a context and direction for further discussion, we
erformed a selective review of the literature by using CINAHL
1965-2009), Index to Chiropractic Literature (1984-2009), and
ubMed (1966-2009). With PubMed, we used the search terms
ADHD OR attention deficit hyperactivity disorder AND chi-
opractic.” With the Index to Chiropractic Literature, the search
erms “ADHD” and “chiropractic” were used in ALL, specified
o the chiropractic discipline and the English language. Our
iterature review revealed the description of methods of a ran-
omized controlled clinical trial,33 two case reports,34,35 one
ase series,36 one survey study,37 and two commentaries on the
hiropractic care of children with ADHD.38,39 Of interest were
our studies related to the topic of ADHD. The first described
he care of a patient with attention and hyperactivity problems
ithout the diagnosis of ADHD.40 The second was a pilot study
xamining the effect of chiropractic intervention on attention
pan.41 The third was a pilot study examining the effects of

hiropractic on hyperactivity,42 and the fourth was a commen- c

78 EXPLORE May/June 2010, Vol. 6, No. 3
ary on addressing hyperactivity and learning disabilities in chil-
ren.43

Karpouzis and colleagues33 recently described their design
nd protocol for the first placebo-controlled, double-blind ran-
omized clinical trial examining the effectiveness of neuro emo-
ional technique (NET) on a cohort of children with medically
iagnosed ADHD. The patients were randomized into three
roups: one group receiving NET care, another group under
usual” medical care, and the third group receiving sham NET.
he patients under the active and sham NET were treated at

wice a week for the first month and once per week for the
ollowing six months. Established outcome measures (ie, Con-
or’s questionnaire) for ADHD were used in addition to subjec-
ive measures. Unfortunately, the publication is preliminary and
he results regarding outcomes of care were not reported.

Bastecki and colleagues34 described the care of a five-year-old
atient diagnosed with ADHD and treated by a pediatrician,
nsuccessfully, with methylphenidate (Ritalin), Adderall, and
aldol for three years. The patient received 35 chiropractic treat-
ents during the course of eight weeks. A change from a 12° C2-7

yphosis to a 32° C2-7 lordosis was observed after treatment.
uring chiropractic care, the child’s facial tics resolved and his
ehavior vastly improved. After 27 chiropractic visits, the child’s
ediatrician stated that the child no longer exhibited symptoms
f ADHD. The authors posit the possibility that changes in
tructure (ie, correction of cervical kyphosis) may be related to
unction (ie, improvement in ADHD symptoms.

Elster35 described the care of a patient that may be appropri-
tely described as having a multiple symptom complex. This
ine-year-old patient suffered from asthma and upper respira-
ory infections since infancy; headaches since age six; Tourette’s
yndrome, ADHD, depression, and insomnia since age seven;
nd neck pain since age eight. Medication use included Albu-
erol, Depakote, Wellbutrin, and Adderall. During the patient’s
nitial examination, evidence of spinal segmental dysfunction
as notable at the upper cervical spine through the use of ther-
ographic and radiographic diagnostics. Chiropractic care us-

ng an upper cervical technique was administered to correct and
tabilize the patient’s upper cervical spine dysfunction. After six
eeks of care, the patient’s conditions were no longer present
nd all medications were discontinued with the exception of a
alf dose of Wellbutrin. At the conclusion of his case at five
onths, all symptoms remained absent.
Pauli36 described the care of nine adults (four males, five

emales; age range, 22-58 years) undergoing chiropractic care
sing Network Spinal Analysis. The patients were evaluated with
he Test of Variable of Attention44 prior to and at two months of
are. Pretreatment and comparative testing demonstrated signif-
cant changes in ADHD scoring.

In a semistructured interview of mothers of ADHD sufferers,
ermansen and Miller37 sought to determine if chiropractic and

he use of the interactive metronome (a tool developed to en-
ance motor coordination, and in ADHD patients, motor and
ognitive skills) were helpful for their children. Five main themes
merged from their interviews: (1) medication use was an issue
ith mothers resistant to its use despite feelings of pressure from
ealthcare providers and the educational system, (2) there are

hallenges with living with a child with ADHD, (3) family life

Chiropractic Care of Children with ADHD
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nd relationships among family members were strained, (4) there
as a lack of support overall from their healthcare provider and

he educational system, and (5) high satisfaction with their
hild’s chiropractic care. Schetchikova38 discussed the role of
hiropractic in the care of children with ADHD and stressed the
mportance of assessing all aspects of a child’s problem and
orking to restore balance to the physical, chemical, and mental
spects of the child’s life. Barnes39 performed a literature review
f the multiple etiologies of ADHD and discussed alternative
onpharmacological treatment options. Since ADHD was
trongly associated with learning disabilities, Barnes advocated
hat treatment should be based on educational interventions
ather than drug therapy. Furthermore, Barnes saw the role of the
hiropractor as significant in the care of children with ADHD,
ince chiropractors assess all aspects of a child’s problem and
ork to restore balance to several aspects of the child’s life.
Our literature review found studies related to the symptoms of

DHD. Bedell40 described the care of a seven-year-old girl with
roblems associated with attention and focusing at school, hy-
eractive behavior, sleep disturbances, and aggressive, negative
ehavior toward her sister. The patient was not diagnosed with
DHD. Using the Torque Release Technique augmented with
ietary changes (ie, avoidance of sugars, sodas, etc) and nutri-
ional supplements over a 90-day treatment schedule, improve-
ents in the patient’s behavior were noted during her weekly

ssessment as well as an overall change in her attitude and im-
roved performance with specific tasks.
Goff and colleagues41 assessed the effects of chiropractic SMT

n attention span as measured by a computerized continuous
erformance test. Forty-one patients at a chiropractic teaching
linic aged 22-47 (mean age, 32 years) were tested with the Con-
ers’ Continuous Performance Test computer program, version
.0 before and after chiropractic SMT. Individuals showed im-
roved attention span at clinically significant levels following
he chiropractic intervention.

Giesen and colleagues42 examined the effectiveness of chiro-
ractic SMT in children with hyperactivity. Using blinding be-
ween investigators and a single subject research design, the in-
estigators evaluated the effectiveness of treatment for reducing
ctivity levels in seven hyperactive children. Data collection
ncluded independent evaluations of behavior by using a unique
ristwatch-type device (ie, measured activity while the children
ompleted tasks simulating school work), electrodermal testing
o measure autonomic nervous system activity, chiropractic clin-
cal evaluations to measure improvement in spinal biomechan-
cs, and parent rating for activity. Data were analyzed visually
nd using nonparametric statistical methods. Five of the seven
hildren showed improvement in mean behavioral scores. Four
f the seven children showed improvement in arousal levels, and
he improvement in the group as a whole was highly significant.
or all seven children, three of the four principal tests used to
etect improvement were in agreement either positively or neg-
tively (ie, parent ratings of activity, motion recorder scores,
lectrodermal measures, and biomechanical distortions). Null43

rovides a commentary on the care of the child with hyperac-
ivity and learning disabilities by advocating for a conservative

reatment approach—particularly nutritional interventions. N

hiropractic Care of Children with ADHD
Based on our selective review of the literature and to the best
f our knowledge, this is the first reporting in the scientific
iterature on the chiropractic care of children with medically
iagnosed ADHD by using the diversified technique and the
onstead technique augmented with nutritional supplements.
imilar to previous reports, we observed changes in medication
se (ie, decreased dose and withdrawal of medication) concom-
tant with improvement in ADHD symptoms while under chi-
opractic care. More importantly, our retrospective review re-
ealed the use of an outcome measure specifically designed for
he purpose of monitoring response to treatment in addition to
ubjective outcome measures. Our findings demonstrated a
reatment effect with improvements in ADHD symptoms along
ith improved overall behavior.
Our systematic review of the literature revealed the lack of

ocumentation in the scientific literature on the chiropractic
are of children with ADHD. A valid comparison of our findings
ith those of previous studies is challenging given the clinical
eterogeneity of the case reports/case series reported. Beyond
ifferences in patient gender and age, etc, the clinical trial de-
cribed by Karpouzis and colleagues33 utilized NET,45 whereas
revious case reports and case series described chiropractic SMT
s Chiropractic Biophysics,46 upper cervical technique,47 Net-
ork Spinal Analysis,48 and Torque Release Technique.49 De-

pite the clinical heterogeneity, an examination of the cases de-
cribed finds claims of resolution of ADHD in the two case
eports34,35 and in eight of nine patients in the case series by
auli,36 with duration of care ranging from six weeks to two
onths.
Our retrospective review demonstrated that with continued

hiropractic care, the symptoms of ADHD (ie, hyperactivity,
mpulsivity, and inattention as well as behavioral, social, or emo-
ional difficulties) improve as measured by the Rabiner question-
aire (unpublished data). Given that ADHD is a chronic condi-
ion, it remains to be determined if continued chiropractic care
ill result in continued improvement (perhaps even to the point
here ADHD symptoms are no longer problematic for patients)
r a “saturation effect” occurs (ie, ADHD symptom improve-
ents have reached a plateau regardless continued care), or if
ithdrawal of chiropractic care maintains the improvements ob-

erved. Our retrospective case series observed continued im-
rovement in only five months of care. Regardless, this study
rovides supporting evidence that chiropractic may abate the
ymptoms of ADHD and may provide a complementary or
lternative care approach to allopathic care approaches (ie, stim-
lant medication). The chiropractic perspective in the care of
atients with ADHD is not one of “all or none” (ie, care results
n no effect or complete remission of ADHD), but rather the
ymptoms of ADHD are abated (ie, “like a dimmer for the
ights”) concomitant with improvement in spinal function.

Further research using validated outcome measures (ie, Conner’s
ontinuous Performance Test50) in higher-level design studies (ie,

andomized controlled clinical trials) or within a chiropractic prac-
ice-based research setting will further contribute to our understand-
ng of the effects of chiropractic care in ADHD sufferers. With
espect to the specificity of the treatment employed in our retro-
pective review, (ie, chiropractic SMT and ProEFA [Nordic

aturals, Inc]), the contributing salutary effect of SMT versus
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roEFA remains to be determined. The theoretical mechanisms
pon which the primary approach to patient care (ie, chiroprac-
ic SMT) may abate the symptoms of ADHD are predicated
pon the framework that elimination of craniospinal biome-
hanical dysfunctions leads to proper central nervous system
unctioning. In the reviewed literature on chiropractic SMT (re-
ardless of technique) and ADHD, the primary approach to
atient care was SMT with the intent and purpose of eliminating
pinal segmental dysfunctions.

No more is this true than in the case report by Bastecki and
olleagues,34 where they demonstrated an improvement in ner-
ous system functioning (ie, abatement of ADHD symptoms)
oncomitant with restoration of cervical spine lordosis. The au-
hors cite the work of Breig51 and Grostic51 for an explanatory
echanism. Breig51 observed and was able to demonstrate mea-

urable spinal canal and spinal cord deformation in various con-
gurations (ie, spinal flexion, extension, etc.) and related these to
arious nervous system dysfunctions. Grostic’s dentate liga-
ent–cord distortion hypothesis52 provides a model to explain
ow misalignment of the C1 and C2 vertebral bodies can pro-
uce neurological insult by mechanical irritation, via the dentate
igaments, of the spinal cord and, indirectly, through vascular
ompromise. Grostic proposed that the dentate ligaments may
dversely affect nerve conduction within the spinal cord. Given
he presence of the dentate ligament throughout the spine, it
tands to reason for the possibility that Grostic’s dentate liga-
ent–cord distortion hypothesis may also occur throughout the

pine.
Another point of view of the consequence of spinal cord

istortion, vis a vis spinal segmental dysfunctions, may be com-
romised circulation to the brain. In such a situation, circulation
and functionality) to the brain (or parts of the brain) is compro-
ised but remains alive with the potential to be fully functional.
errett53 referred to this as ischemic penumbra,54 which results

n brain hibernation. In support of this chiropractic theory, con-
ider the findings by Valera and colleagues55 in statistically ana-
yzing structural imaging data via a meta-analysis of children
ith ADHD. The authors found all regions across all neuroim-
ging studies indicated global reductions for ADHD subjects
ompared with control subjects. The regions most frequently
ssessed and showing the largest differences were the cerebellar
egions, the splenium of the corpus callosum, total and right
erebral volume, and the right caudate.

In terms of the effects of SMT on brain function, consider the
ork of Kelly and colleagues56 in demonstrating a significant

mprovement in complex reaction-time task (ie, improved func-
ionality) following SMT to the upper cervical spine. According
o the authors, chiropractic SMT may be affecting cortical pro-
essing. We theorize that this may also be occurring in patients
ith ADHD as a result of reanimating previously “hibernating”
ortions of the brain. A study by Haavik-Taylor and Murphy57

emonstrated among 12 subjects and similarly numbered con-
rol subjects that SMT to the cervical spine may alter cortical
omatosensory processing and sensorimotor integration. Ac-
ording to the authors, these findings may help elucidate the
echanisms responsible for the effective relief of pain and res-

oration of functional ability such as those in patients with

DHD. In addition, chiropractic’s scope of practice allows for t

80 EXPLORE May/June 2010, Vol. 6, No. 3
he use of nutritional intervention as possible roles in preven-
ion. These are discussed below.

A number of publications exist advocating for the use of
utritional therapies for mental disorders and for ADHD specif-

cally.58,59 Nutritional intervention is an attractive alternative to
rescribed medication. However, its safety and effectiveness also
emain to be documented. With respect to the safety of chiro-
ractic, Vohra and colleagues60 systematically reviewed the lit-
rature on adverse events associated with pediatric SMT and
ound only 14 cases of documented adverse events. Ten of these
ere associated with chiropractic.
In a practice-based research network, Alcantara and col-

eagues61 addressed the safety and effectiveness of pediatric chi-
opractic and found three adverse events per 5,438 chiropractic
isits from the treatment of 577 children, based on chiropractor
esponders, and two adverse events from 1,735 office visits in-
olving the care of 239 children, based on parent responders.
he adverse events were minor (ie, did not require medical at-

ention) and were addressed successfully by the attending clini-
ians.

With respect to pharmacological interventions, physicians
erceive stimulant medications as effective for treating children
r adolescents with ADHD. However, physicians prefer non-
timulant medication due to the side effects, risk of diversion,
nd administrative burden of stimulant medications.62

Within the framework of chronic epidemiology, it is well
stablished that prevention and health promotion strategies are
he best means of intervention.63-65 Chiropractic care was
ounded on a vitalistic and holistic approach to health and in-
orporates a number of prevention and health promotion strat-
gies. We advocate for chiropractic care in children with ADHD
ut also add that, given the environmental factors such as tox-
mia, eclampsia, fetal postmaturity, length of delivery, fetal
tress, low birthweight, antepartum hemorrhage, and poor ma-
ernal health may predispose for the development of ADHD,
hiropractors may also play a role in providing prenatal care
within the context of integrative care) for the pregnant patient
nd prevent environmental stressors through counseling for
roper nutrition, exercise, etc. The use of the Webster tech-
ique66 in correcting for lumbopelvic dysfunction in pregnant
omen and concomitant relief of in-utero constraint may have
n effect on the development of these predisposers, such as fetal
tress, length of delivery, prevention of birth trauma, etc. We
ncourage further exploration on these covariates of care.

There are inherent limitations in making cause and effect
nferences as a result of the findings of this study. By virtue of
esearch design, this retrospective file review with perceived sal-
tary effects on the part of chiropractic may be due to the fol-
owing competing explanations: (1) the natural history, (2) re-
ression to the mean, and (3) the result of placebo. Furthermore,
s a result of a “self-fulfilling prophecy,” both the clinician and
he patient/parent may make incorrect inferences from treat-
ent due to (4) the demand characteristics of the therapeutic

ncounter and (5) subjective validation. On the issue of natural
istory, Mannuzza and Klein67 traced the developmental course
f ADHD from childhood to adulthood, showing that it is a
bumpy road” for many. In early and middle adolescence, rela-

ive deficits are seen in academic and social functioning, ADHD

Chiropractic Care of Children with ADHD
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ymptoms remain problematic in two thirds to three quarters of
hese children, and antisocial behaviors, in some cases amount-
ng to conversion disorder, are common. Many of these same
ifficulties persist into the late teenage years, with continued
eficits in academic and social domains (compared with con-
rols, probands exhibit lower grades, more courses failed, worse
erformance on standardized tests, have fewer friends, and are
ated less adequate in psychosocial adjustment). When evalu-
ted in their midtwenties, ADHD individuals complete less
chooling, hold lower-ranking occupations, and continue to suf-
er from poor self-esteem and social skills deficits. On a brighter
ote, Mannuzza and Klein67 found that nearly all probands were
ainfully employed. Furthermore, some had achieved a higher-
evel education (eg, completed master’s degree, enrolled in med-
cal school) and occupation (eg, accountant, stock broker). In
ddition, a full two thirds of their subjects showed no evidence
f any mental disorder in adulthood. On the issue of placebo, as
ith most CAM therapies, chiropractic embraces the nonspe-
ific effects of treatment (ie, placebo) and considers it a crucial
art of the clinical encounter. Randomized clinical trials attempt
o minimize these effects to demonstrate treatment effective-
ess. Studies remain to address the placebo effect of the chiro-
ractic intervention in patients with ADHD. In reviewing exist-
ng studies that evaluated whether placebos produce significant
hanges in children with ADHD, Waschbusch and colleagues68

ound little evidence that placebos produce significant changes
n the behavior or cognition of elementary school-age children
ith ADHD. However, there may be significant placebo effects

n adults who evaluate children with ADHD. According to the
uthors, the evidence suggests that parents and teachers tend to
valuate children with ADHD more positively when they be-
ieve the child has been administered stimulant medication, and
hey tend to attribute positive changes to medication even when
edication has not actually been administered. Similar effects

n outcome may be occurring with the administration of CAM
herapy. However, to what extent parents and teachers attribute
ositive changes to alternative treatments remains to be ad-
ressed.

ONCLUSION
his study suggests that patients with ADHD may benefit from
hiropractic care characterized as high-velocity, low-amplitude
hrusts to sites of spinal segmental dysfunction, and nutritional
upplementation with ProEFA. We advocate further research in
his field.
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