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ABSTRACT 

The relationship of immune disease, headaches, and 

handedness to learning disabilities and attention deficit 

disorder (ADD) was investigated. Questionnaires were 

completed by the parents of learning disabled (LD) and 

regular education students attending public middle school. 

A measure of ADD was included to separate the sample of LD 

students into two categories: those with academic and 

behavior disorders and those with only academic disorders. 

Discriminant analyses failed to indicate a significant 

difference between the LD and regular education students on 

measures of immune disease, headaches, handedness, or 

attention deficit disorder. Chi-square analyses of the data 

indicated that the only significant difference between LD 

and regular education students was on a measure of allergies 

to food and drink where the LD students reported a higher 

incidence as compared to regular education students. 

Implications of these findings are discussed. 
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CHAPTER 1 

INTRODUCTION 

Early in the 19th century researchers became aware of 

the integral relationship between the human brain and one's 

cognitive abilities. Specifically, the realization was made 

that damage to or stimulation of certain areas of the brain 

have direct consequences on one's mental ability. The 

impact of this revelation on the direction of research in 

this area, since that time, has been profound. 

In 1982, Geschwind and Behan hypothesized that an 

increased presence of or hypersensitivity to testosterone, 

prenatally and shortly after birth impacts on the neuronal 

migration of cells within the brain and suppresses the 

effect of the thymus. A result of this is an increased 

incidence of left handedness, immune disease, and learning 

disabilities. 

Statement of the Problem 

The results from studies that have addressed this 

specific hypothesis by investigating the relationship 

between handedness and learning disabilities or immune 

disease have been equivocal. This study was designed to 

determine if a higher incidence of immune disease and/or 

left handedness was present in a sample of public middle 



school LD students as compared to a sample of regular 

education students. The results provide direction for 

future research and additional information to the current 

body of literature. 

The following list of terms and definitions was 

provided to clarify their use in this arena of research. 

Definition of Terms 

Alexia - the ability to read has been lost as a result 

of damage to the central processing function of abstracting 

meaning from word order 

Autoimmune diseases - diseases such as Chron's disease, 

ulcerative colitis, celiac disease, diabetes mellitus, 

thyroid disorders, rheumatoid disorders, and neuromuscular 

disorders that result from the lymphocytes assaulting the 

cells of one's body. 

Dyslexia - a young child's inability to or difficulty 

to read as a result of damage to the central processing 

function of abstracting meaning from word order. 

Immune diseases - diseases like allergies, eczema, 

asthma, and uveitis that result from the body's defensive 

reaction to non-invading harmless substances. 

Learning disabled - a disorder in one or more of the 

basic psychological processes involved in understanding or 

in using language, spoken or written, which may manifest 
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itself in an imperfect ability to listen, think, speak, 

read, write, spell, or do mathematical calculations. This 

term does not include children who have learning problems 

which are primarily the result of visual, hearing, or motor 

handicaps, or mental retardation, of emotional disturbance, 

or environmental, cultural or economic disadvantage (Federal 

Register, 1976, p. 46977). 

Strephosvmbolia - disorders of speech and language that 

occur because of a lack of cerebral dominance. 
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CHAPTER 2 

LITERATURE REVIEW 

The current study examined the differences of LD and 

regular education students on measures of immune disease, 

headaches, and handedness. There is a rich history of 

research that pertains to the structures of the brain and 

their impact on behavior. The purpose of this chapter is to 

review the literature related to the study of brain-behavior 

relationships and outline the hypothesis by Geschwind and 

Behan (1982) that suggests a triarchic relationship exists 

between learning disabilities, immune disease, and 

handedness. A historical perspective of brain-behavior 

research, studies that support and challenge the Geschwind 

and Behan hypothesis, and the limitations of Geschwind and 

Behan's studies are included. 

Historical Perspective 

The study of learning disabilities began with those 

neurologists who investigated the relationship of brain 

injuries and a loss of speech in adults. As early as 1802, 

Gall hypothesized that certain areas of the brain were 

responsible for specific functions (Head, 1926). While his 

theory of localized brain function was accepted, his 

discipline of phrenology, the study of bumps on the skull to 
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discern an individual's personality, was not as well 

received. 

In 1860, persons who had lost their ability to speak as 

a result of head injury were of interest to Broca (Penfield 

& Roberts, 1959). Specifically, his analyses of their 

brains, after death, led him to propose that the left and 

right sides of the brain function differently. He also 

suggested that head injuries to the third frontal 

convolution of the brain results in disorders in the 

production of speech and language. 

By 1872, Wernicke (1908) had identified a specific area 

of the brain, the left temporal lobe, responsible for the 

comprehension of speech. His studies provided further 

support for the view that brain functions were localized. 

Jackson (1915) worked with persons who had epilepsy and 

adults who had suffered brain injury. His observations led 

him to advance the notion that there were different kinds of 

aphasia (e.g., the loss of the ability to speak, write, or 

read) due to injuries to specific areas of the brain. 

Soldiers who had suffered head injuries in World War I 

and consequently lost their ability to understand language 

were the subjects of Head's (1926) studies on aphasia. 

Head's clinical observations of the soldier's specific 

disabilities were profoundly influenced by the work of 

Jackson (1915). As a result, he advanced the hypothesis 
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that damage to specific areas of the brain results in the 

loss of certain cognitive functions. 

These early studies of aphasia inevitably led to 

research on reading and writing disorders. An 

ophthalmologist, Hinshelwood (1917), was perplexed by the 

case of a man who had lost the ability to read after 

suffering a concussion. Hinshelwood1s inability to find a 

visual defect to explain the man's lost ability to read led 

him to postulate that there was damage to the central 

processing function of abstracting meaning from word order. 

He called this condition alexia because the person had lost 

the ability to read after having learned how to read. He 

called the same dysfunction in young children who could not 

read or had difficulty reading "congenital word blindness" 

as they had not yet learned to read. Today, we refer to 

this condition as dyslexia. 

Orton (1928) disagreed with those researchers that 

hypothesized that speech and language disorders were the 

result of insults to specific areas of the brain. He used 

the concept of strephosvmbolia. meaning twisted symbols, to 

explain disorders of speech and language that he believed 

occurred because of "a lack of cerebral dominance." Orton 

postulated that the left hemisphere of the brain is dominant 

in right-handed persons and that a lack of dominance caused 

stuttering and learning disabilities. 
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The Geschwind and Behan Hypothesis 

The work of these early neurologists directly 

influenced the development of the recent theory by Geschwind 

and his associates (Geschwind & Behan, 1982; Geschwind & 

Behan, 1984; Geschwind & Galaburda, 1985a; Geschwind & 

Galaburda, 1985b; Geschwind & Galaburda, 1985c) that 

purports to explain the association of left handedness to 

immune disease (e.g., ulcerative colitis, celiac disease, 

and Hashimoto's thyroiditis), migraine, and developmental 

learning disorder (e.g., dyslexia or stuttering). These 

researchers argue that an elevation of testosterone levels 

or hypersensitivity to testosterone, prenatally, impedes 

neuronal migration to the left hemisphere of the brain 

resulting in an increased rate of left handedness and 

learning disorders. In addition, an excess of or 

hypersensitivity to testosterone suppresses the effect of 

the thymus, both prenatally and postnatally, which leads to 

an increased occurrence of immune disease later in life. 

Geschwind and Behan's (1982) initial study consisted of 

three distinct adult samples. The first sample contained 

506 subjects consisting of 253 left handers (LH) sampled 

from a London shop specializing in selling goods to LH. 

Right-handers (RH) 253, matched by age and sex to the LH, 

were sampled from the general population of Glasgow. 

Handedness was determined using the Edinburgh Inventory 
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(Oldfield, 1971). Information about immune disorders and 

learning disorders was gathered via a self report 

questionnaire. Analyses of the data from the first sample 

indicated that the incidence of immune disease and learning 

disorders for LH is 2.7 and 11.9 times greater, 

respectively, than for RH. 

The second sample of the study included both 

LH,(n=247), and RH, (n=647), from a general population of 

Glasgow. Only subjects with a hospital diagnosis of immune 

disorder were included in this sample. The data analyses of 

the this sample suggested the rate of immune disease for LH 

to be 2.3 times greater than that for RH and the incidence 

of learning disorders to be 9.1 times greater for LH. Only 

those subjects that indicated a strong LH or RH preference 

were included in the first two samples. 

A third sample was used to measure the difference 

between the frequency of left handedness in a population of 

subjects suffering from migraines or immune disorders who 

were seeking service in a neurological clinic and a group of 

controls from the general population in the same geographic 

location. In contrast to the first two samples, all degrees 

of left handedness were considered in the analyses. The 

results indicated a significant increase in left handedness 

for those suffering from severe migraines and myasthenia 

gravis. A follow-up study (Geschwind & Behan, 1985) that 
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compared nondyslexic children with children diagnosed as 

learning disabled, severe hyperkinetic syndrome, also 

indicated an increased incidence of left handedness and 

autoimmune disorder in the LD group. 

Studies Supporting the Hypothesis 

As shown in Table 1, researchers have addressed the 

question of a relationship between handedness, immune 

disorders, and learning disorders from a number of 

perspectives. Studies by Pennington, Smith, Kimberling, 

Green, and Haith, (1987); Hugdahl, Synnevag, and Satz, 

(1990); and Burke, Yeo, Vranes, Garry, and Goodwin (1988) 

were similar to those of Geschwind and his associates. All 

three of these studies used self reported measures of 

handedness. Hugdahl et al., (1990) and Burke et al., (1988) 

used self reported measures of immune disease whereas 

Pennington et al., (1987) interviewed subjects regarding 

immune disease. The key distinction one should note with 

regard to these three studies was in the samples. Hugdahl 

et al.'s focus was on children. Pennington et al. included 

children and adults in their study but the reported results 

did not clearly distinguish between the two groups. Burke 

et al.'s research was confined to the elderly and only this 

study, out of the three studies just previously referred to, 
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Table 1 

Summary of Studies Pertaining to the Greschwind & Behan 
Hypothesis 

. Rescarcher(i) Handedness Immune Framing Subject* Analyses/ 
Measure Disorder Disorder N Results 

Gillberg, C., Waldenstrom, E-, 
lUsmussen, P., (1984) observed writing teacher self-report 

questionnaire 

Lucas, J., Rosenstein, L., 
Uigler, E., (1989) observed writing, 

drawing, throwing 

N=91 
(01=56, 
f-35) 
age* 
9.4-
10.2 

DSMI1I classification 
of retardation 

Fischer's 
non-para, 
(•test/ 
LD more 
prevalent 
in LH boys 

N-238 
(m=132, 

f—106 
U .& = 
40.0 

Chi-square 
ANOVA/ 
higher 
cognitive 
functioning 
predicts LH 
in Males 
better than 
Females 

Sarma, P., (1989) teacher's observed 
child's self-report 

California Ach. Test N=1615 
(m=823, 
f=792) 
3*4 grade 

t-test/ 
mixed* 
handed 

ntales 
more 
vulnerable 
for LD 

SchacKlcr, S., Runsil, II., 
Gcschwind, N., (1987) self-report 

Edinburgh 
self-report 
questionnaire 

N»11I7  
(m=998, 
f=I19) 

ages** 

frcqucncy 
analysis, 
Chi-
square/ 

Rate of 
LD 6 tunes 
higher in 
extreme LH 

Behan, P., Cescbwind, N., 
(1985) 

Rider, R., Intwold, C., 
Sander, A., (1985) 

self-report self-report diagnosed hyper N=83 frequency 
Edinburgh questionnaire/ kinetic syndrome (m=59, analysis/ 

atopy, epilepsy f=34) more males 
age= are hyper* 
8.0-15.0 active, 

LH more 
prevalent 
in hyper* 
active 

observed, Harris • diagnosed trainable N=22 t-test/ 
hand dominance mentally retarded (m=ll, higher 

(TMR) f=ll> incidence 
M age= of LH in 

7.7 TMR 
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Table 1 

Summary of Studies Pertaining to the Greschwind & Behan 
Hypothesis 

Researcher(s) Handedness 
Measure 

Immune 
Disorder 

Learning 
Disorder 

Subject! 
N 

Analyses/ 
Results 

Satz, P., Fletcher, J., 
(1987) 

Hugdahl, K., Synnevag, B., 

Satz, P., (1990) 

observed, Harris 
hand dominance 

self-report 
questionnaire 

various achievement 
measures 

self-report 
questionnaire/ 

allergies, ec

zema, asthma, 
uveitis, Chron's 
disease, ulcerative 
colitis, celiac disease, 
diabetes mcllitus, 
thyroid disorders, rheu
matoid disorders, neuro-

muscular disorders, otitis, 

gout, migraines 

diagnosed LD 

N-571 
•ex oat 
divided 
Mage* 
7.8 

N-105 
(m=69 

f=36) 

M age-

10.9 

t-test/ 
no asso
ciation 
between 
LH and LD 

Chi-squarc/ 

more 

immune 

disease in 

LD, no dif

ferences in 

handedness 

ftenbow, C., (1986) 

Temple. C.. (1990) 

Connolly, n., (19R3) 

self-report self-report Precocity N=416 frequency 

questionnaire questionnaire/ determined by M/FtoU. analysis/ 
Edinburgh atopy SAT score not divided more LH 

age=»* precocious 
mates 

self-report self-report verbal/math N=349 Z-score/ 

Edinburgh questionnaire academic discipline sex not immune dis 
same list as divided. orders St 

Geschwind & Behan age=#* childhood 
(1982) LD more 

common 

in math 

academics 

ERH less 
likely for 
chitdhood 

LD 

observed • diagnosed w/ N=91 nonparametric, 

Harris battery standard cognitive (m=62, Chi-square/ 

measures f=29) significant 
age=7.0- difference 

11.11 in lateral 
dominance 

btwn LD & 
Reg. Ed. 
no diff 
within LD 

btwn sex 
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Table 1 

Summary of Studies Pertaining to the Greschwind & Behan 
Hypothesis 

Researcher(s) Handedness 
Measure Disorder 

? riming 
Disorder 

Subjects Analyses/ 
N Results 

Lewandowslci, L., 
Kiobui, D.. (1986) observed 

abbrevisted 
HAITI I battery 

diagnosed w/ 

stsndard cognitive 

measures 

N®52 

No f 
(m=52) 

ige* 
8.0*15.0 

t test, Z" 
score/ LD 
not stypicsl 
in laterality 

Urioo, D., (1988) self-report 

Edinburgh 
hospital 
diagnosed 
seizure disorder 
or muscle disease 

diagnosed w/ 

standard cognitive 

measure 

N«100 t test 

No f 
(ra*100) 
age= 

9.0-13.11 

Chi*square/ 
families of 
LD show 
no higher 
incidence 
of nondex-
trality or 
immune dis 

Pennington, 11., Smith, S., 
Kimberling, W., Green, P., 
Hailh. M.. (1987) self-report 

Edinburgh 

interview 

rheumatoid anhritis, 
MS,thyroid disorder, 
ulcerative colitis, 
SLE,diabetes type I, 

myasthenia gravis, 

uveitis,dermatomyositis, 

asthma, hay fever, 
other allergies, 

atuoe ring,migraines, 
diagnosed hyperactivity, 
schizophrenia,substance 
abuse, manic-depressive, 
ToureOe's syndrome, 
tic disorders 

historical data 
& standard cognitive 
measures 

N«136 
(m=77, 

adults 
N°37 
(m=18, 
f=19) 

children 
sge=** 

Chi-square/ 

no differ

ence betwn LD 

and ooaLD 

families in 

handedness 

distribution, 
frequency 
of immune 

disorder 
& allergies 
greater in 
LD 

Hugilahl, K., Ellertsen, 0., 

Waaler, P., Klove, H.. (1989) 

Hrad^haw-McAnuliy, O., 

Hicks, K., Kinsboumc. M , 
(1984) 

observed 
writing 

observed 

pointing,writing 

eating soup, throwing, 

hammering, threading, 

screening tests A 
teacher observation 

diagnosed MR 

standard cognitive 

measures 

N«26 

No f 

(m=26) 

all LD 

13 RH, 

13 LH 
age= 

15.7-

16.11 

N=232 

sex not 

divided 
age=M 

an ova,t test/ 
LH group 
superior in 
identifying 
arrows in 
left half-
field (vis) 

Chi-squareJ 

excess of 

sinistrality 

in propor
tion of MR 
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Table 1 

Summary of Studies Pertaining to the Greschwind & Behan 
Hypothesis 

Researcher(s) Handedness Immune fuming Subjects Analyses/ 

Measure Disorder Disorder N Result* 

Gottfried, A., Bathurst, K. 
(1983) observed * standard cognitive N«89 t test, V 

drawing measure (m=48, test/ band 
f*41) consistency 
agc= related to 
18-42mos intelligence 

in young 

girls not 
boys 

Geschwind, N.. Beh:in. P.. 
(1982) self-report self-report self-report N-=506 Chi-square/ 

Edinburgh questionnaire questionnaire sex not immune dis 

ulcerative colitis, (dyslexia,stuttering) given ease & LD 
celiac disease. tge=** more preva

Hashimoto's disease, lent among 

, dermatomyositis,diabetes, LH 
myxedema, regional ileitis 
rheumatoid arthritis. 
thyrotoxicosis, ulcerative 

colitis, uveitis, migraines 

Smith, J., (1987) self-report diagnosed * N=663 Chi-square/ 

Edinburgh hospital patients (m=311. increased 
f=352) rate of LH 
age=" in immune 

disorder 
patients 

Searleman. A., Fugngli, A., self-report self-report • N=277 Chi-square/ 
(1987) writing, throwing. diabetes type 1 or II sex not higher in

holding (gross ulcerative colitis, divided, cidence of 
& fine motor) Crohn's disease Age= LH in those 

9,0*80.0 w/ Crohn's 
or ulcera
tive colitis 

Chavance. M., Dellatolas, M., self-report diagosed patients * N=1351 Chi-square/ 
Bousser. B.. Grardcl. B.. (10 items measure SLE. diabetes typel (m=432, ERH deny 
Kahan, A.. Kahn, M.. gross/fine motor) Graves' disease. f—919) having 
LePIoch, J., Tchobrouisky, G.. migraine M age= immune 
(1990) 40.0 disorders 

Burke, H., Yco, R.. self-report self-report self-report N=238 correlation 

Vranes, L., Gariy, P., Healey, Liedemun, those disorders questionnaire (m=98 T1 test/ 
Goodwin. J.. (1988) Geschwind (1986) included in f=140) hand pref

Geschwind & Behan M age= erence & 
(1982) 70.0 immune 

disorders 
positive 

association 
w/ LD 
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Table 1 

Summary of Studies Pertaining to the Greschwind & Behan 
Hypothesis 

Researchers) Handedness Irsmmg Subject* Analyses/ 
Measure D border Disorder N 

Bishop, D., (1986) historical records historical records historical records N-14000 frequency 
(fine motor only) allergy, asthma, speech disorder •PPfOK. analysis, 

eczema, psoriasis, (m-7578, Chi-square/ 

diabetes, migraine f—6233) allergies, 
•je—O- eczema, 

16.0 psoriasis, 
langitu- A asthma 

not as
sociated w/ 

handedness 

McManus, I., Naylor, J.» self-report diagnosed patients • N=262 ttert 

Booker, I)., (1990) not specified Myasthenia gravis only sex not Chi-square/ 

divided, lower in-
M age=51 cideoce of 

of LH in 
patients 

Mesainger, H., Mesainger, M., 
Graham, J., (1988) 

self-report 
Edinburgh 

diagnosed patients 
Migraine or headaches 
only 

N=437 frequency 
(ms146, analysis, 
f=291 > Chi-square/ 

M agcs DO utocia-
4S.0 lion btwn 

LH A 
headaches 

van Strien, J., Bourn*, A., 
Bakker, D., (1987) 

self-report 
writing only 

self-report 

those included in 

Geschwind & Behan 

(1982) atudy 

N«422 
(ra=195, 
f=227) 
age = ** 

Chi-square/ 

no associa

tion btwn 

handedness 

and Immune Disease 

* = Not applicable LD 
** = Not reported LH 
m = male MS 
f = female SLE 

= Learning Disabled 
= Left Handed 
= Multiple Sclerosis 
= Systemic Lupus Erythematosus 
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found a triarchic relationship between learning 

disabilities, immune disease, and handedness. 

Other studies that pertain to the Geschwind and Behan 

hypothesis focused on specific, two way relationships within 

the theory. For example, Satz and Fletcher's (1987) 

investigation included only children, like Hugdahl et al.'s; 

however, their study excluded a measure of immune disease. 

Messinger, Messinger, and Graham (1988) investigated the 

incidence of left handedness and headaches in adults. A 

study by McManus, Naylor, and Booker, (1990) used self 

report data to determine handedness among a sample of 

patients diagnosed with myasthenia gravis. In contrast to 

McManus et al.'s study, Smith's (1987) study compared a 

group of patients with autoimmune disease (e.g., allergies) 

to a comparison group to discover if the frequency of left 

handedness differed between the two groups. Bradshaw-

McAnulty, Hicks, and Kinsbourne, (1984); Lucas, Rosenstein, 

and Bigler, (1989), and Rider, Imwold, Griffin, and Sander 

(1985) explored the relationship of handedness and mental 

retardation but excluded measures of immune disease. The 

following information provides specific details for selected 

studies and those studies previously addressed with 

reference to Table 1. 

Burke, Yeo, Vranes, Garry, and Goodwin (1988) surveyed 

238 elderly men (N=98) and women (N=140) with mean ages of 



70.3 and 69.6, respectively. Handedness was measured using 

the 55 item Hand Preference Inventory used by Healey, 

Lederman, and Geschwind (1986). Developmental disabilities 

pertaining to familial presence of dyslexia, severe 

maturational learning difficulty, hyperactivity, autism, 

stuttering, Tourette syndrome, delayed speech, retention in 

any grade, or "other special learning or educational 

problems" were assessed through a self report questionnaire. 

A self report questionnaire was also used to gather 

information about individual and familial histories of 

asthma, hay fever, eczema, other allergies, rheumatoid 

arthritis, other types of arthritis, systemic lupus 

erythematosus, celiac disease, regional ileitis, ulcerative 

colitis, myasthenia gravis, pernicious anemia, thyroid 

disease, Type I and Type II diabetes mellitus, other immune 

disease, and migraine headache. Correlational analyses of 

Burke et al.'s (1988) data indicated hand preference was 

related to developmental disorders, and immune disorders 

were related to developmental disorders. 

Two independent studies (Pennington et al., 1987; 

Hugdahl et al., 1990) found more immune disease (e.g., 

allergies, eczema, asthma, and uveitis) and autoimmune 

disease (e.g., Chron's disease, ulcerative colitis, celiac 

disease, diabetes mellitus, thyroid disorders, rheumatoid 

disorders, and neuromuscular disorders) in a sample of 
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dyslexic adults and children as compared to nondyslexic 

control groups. 

In Pennington et al.'s (1987) investigation, 136 adults 

(70 dyslexic and 66 nondyslexic) and 37 children (17 

dyslexic and 20 nondyslexic) were asked to complete the 

Edinburgh Handedness Questionnaire (Oldfield, 1971) and were 

interviewed about their medical history. The reliability of 

reported medical conditions was verified using two or more 

questionnaires that required family consensus to validate 

the presence of a medical condition. The diagnosis of 

dyslexia was based on a subject's performance on the Reading 

History Questionnaire (Finucci, Whitehouse, Isaacs, & 

Barton, 1984), an interview, and standardized tests. The 

results of analyses of the data indicated that 10% of the 

dyslexic adults had autoimmune disorders while only 1.5% of 

the nondyslexic adults reported having autoimmune disorders. 

The authors noted that three out of the seven cases of 

reported autoimmune disease occurred in one family and when 

that family was excluded the difference between dyslexics 

and nondyslexics was no longer significant. 

Hugdahl et al. (1990) studied 210 children ranging in 

age from 7-3 to 16-9. There were 105 children, 69 boys and 

36 girls, with dyslexia and 105 controls, matched on age and 

sex, without dyslexia. The presence of dyslexia was based 

on a student's performance on reading and writing tests, 
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IQ-tests, teacher evaluations, standardized general ability 

tests, medical examinations, and tests of concentration and 

motivation. Surveys were provided to children in school to 

be taken home to their parents and were returned to the 

investigators in preaddressed and stamped envelopes. The 

self-report questionnaires were used to gather information 

on handedness, health conditions during pregnancy, and 

immune disease. Analyses of the data showed that 53% of the 

children with dyslexia, as compared to 25% of the children 

serving as controls, reportedly had one or more immune 

disease. 

Smith (1987) had 313 patients from an allergy clinic 

and 350 individuals sampled from the general population of 

London complete the Edinburgh Handedness Inventory 

(Oldfield, 1971) to find the prevalence of left handedness 

within the two groups. Chi-square analyses of the data 

showed an increased rate of left handedness in those 

subjects who were seeking treatment at the allergy clinic 

(chi-square=7.25, df=l, pcO.Ol) in contrast to those persons 

not attending the clinic. 

Research by Searleman and Fugagli (1987) also indicated 

a greater incidence of left handedness in atopic patients 

and those persons with type I diabetes, Chron's disease, or 

ulcerative colitis. Subjects who had Type I diabetes 

(N=119) and Type II diabetes (N=104) completed and returned 



self-report questionnaires via the mail. Subjects with 

Crohn's disease (N=152) or ulcerative colitis (N=46) who 

responded to an advertisement in the newsletter of the 

National Foundation for Ileitis and Colitis received self-

report questionnaires upon request to be completed and 

returned through the mail. A comparison group consisted of 

277 persons who also completed handedness questionnaires 

upon responding to advertisements posted around campus. 

Analyses of the data indicated that 27.54% of those subjects 

with inflammatory bowel disorder (i.e., Crohn's and colitis 

combined) were left handed. In the same study, a comparison 

of left handed males with diabetes revealed that 18.37% had 

Type I as compared to 6.67% who had Type II. This is an 

important distinction as the etiology of Type I diabetes is 

widely believed to be the result of an autoimmune disorder. 

Bradshaw-McAnulty et al., (1984) investigated the 

relationship of left handedness and familial sinistrality 

(i.e., the incidence of left handedness within a family) to 

the degree of mental retardation. The subjects consisted 

of 232 persons with mental retardation as evidenced by their 

performance on norm-referenced IQ tests. Participants were 

divided among severity levels as follows: profound (N=50), 

severe (N=89), moderate (N=67), mild (N=26). Handedness was 

determined through individual interviews with each subject 

who were asked to show how they would eat with a spoon, 
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throw, hammer, thread, point, and write. Correlational and 

chi-square analyses of the data established that the 

incidence of left handedness in mental retardates was in 

direct proportion to the severity of mental retardation and 

amount of familial sinistrality. 

An investigation by Rider et al., (1985) compared hand 

preference in children without handicaps (N=22) to those 

children who were trainable mentally retarded (TMR) (N=22). 

The Hand Dominance section of The Harris Tests of Lateral 

Dominance (Harris, 1974) was used to determine hand 

preference. A Student's t test for significance indicated 

that the nonhandicapped students had a stronger hand 

preference as compared to students who were classified as 

TMR. In addition, Rider et al. (1985) found that students 

who were classified as TMR tended to be left handed more 

often than students without handicaps. 

In contrast to the two aforementioned studies, a more 

recent study (Lucas et al., 1989) found that language 

ability, rather than degree of mental retardation, was a 

better predictor of handedness. Subjects (N=238) were 

sampled from two residential programs for the mentally 

retarded and severity was divided as follows: profound 

(N=62), severe (N=59), moderate (N=65), mild (N=52). 

Retardation was based on DSM III classification. Handedness 

was measured using adaptations of the Edinburgh Inventory of 
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Handedness (Oldfield, 1971) and the Lateral Dominance 

Examination portion of the Halstead-Reitan 

Neuropsychological Test Battery (Reitan & Wolfson, 1985). 

Language ability was. based on the clinical observations of 

licensed speech pathologists and the results of diagnostic 

language assessments. Analysis of the data showed that the 

combined incidence of left- and mixed-handedness among the 

mentally retarded with a language deficiency was 51.7% as 

compared to 17.5% of those without a language deficit. This 

finding bolsters support for the Geschwind and Behan 

hypothesis as severity of mental retardation, according to 

Lucas et al. (1989), is widely believed to be associated 

with generalized cerebral damage while language and 

handedness in RH are affected by insults to the left 

hemisphere. 

Despite all the evidence that supports an association 

between left handedness, immune disease, learning 

disabilities, and headaches, a critical analysis of 

Geschwind and Behan's research methods highlights some 

inconsistencies and shortcomings of their work. Included in 

these is the overreliance on self-reported data that could 

not be verified. Another limitation of their studies was 

the samples for the first set of studies were drawn from 

populations of two different geographic areas (i.e., London 

and Glasgow). The data pertaining to the subjects age and 
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sex were not critically evaluated in any of their initial 

studies. The criteria for left handedness was inconsistent 

between samples one and two and sample three. One can not 

readily discern how medical data were collected for the 

second sample and it is not clear how Geschwind and Behan 

defined learning disorders. 

The precarious foundation on which Geschwind and Behan 

have built their hypothesis has led a number of researchers 

to contest their findings. 

Studies that Challenge the Hypothesis 

Recent studies (e.g., van Strien, Bouma, & Bakker, 

1987; Messinger et al., 1988; Lahita, 1988; McManus et al., 

1990) that specifically pertain to the relationship between 

immune disease and handedness or migraines and handedness 

cast further doubt on the validity of those studies that 

support a triarchic link of the variables under 

investigation. 

In van Strien et al.'s (1987) investigation, 138 LH (54 

males and 84 females) and 89 RH (42 males and 47 females) 

completed self-report questionnaires pertaining to 

autoimmune diseases, allergies, and migraines after 

responding to an advertisement in a campus newspaper. Oddly 

enough, these researchers do not explain how handedness was 

determined; however, a chi-square analyses of the data 
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indicated that there were no significant differences in the 

incidence of autoimmune disease, allergies, or migraine when 

RH were compared to LH. 

Messinger et al.'s (1988) research focused exclusively 

on the relationship of handedness to headaches. A sample of 

437 previously diagnosed headache sufferers were divided 

into three categories: migraine, cluster, and tension. 

Handedness was based on the subjects' responses to a self-

report questionnaire of over 100 items. The authors 

reported that chi-square tests of the data did not show a 

significant difference in the frequency of left handedness 

in the migraine, tension, or cluster groups as compared to 

the RH. 

A study by Lahita, (1988) investigated the prevalence 

of left handedness in persons with Systemic Lupus 

Erythematosus (SLE) and learning disabilities. The control 

group consisted of 608 volunteers and an experimental group 

previously diagnosed with SLE (N=136). The diagnosis of 

learning disability for the SLE group was based on 

interviews and historical records. Handedness for both 

groups was based on responses to the Edinburgh Handedness 

Inventory (Oldfield, 1971). A frequency analysis of these 

data failed to indicate an association between handedness 

and SLE patients with dyslexia. 
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McManus et al. (1990) surveyed 100 persons (N=73 

female, N=27 male) with myasthenia gravis to determine if 

there was a higher than expected incidence of left 

handedness among this group as compared to a group of 

controls. Spouses of those patients who were married served 

as the comparison group (N=81). Handedness was measured 

through a self-report questionnaire. The results from a 

frequency analysis indicated that 3.6% of patients as 

compared to 11.1% of the comparison group used their left 

hand for writing. This contradicts the expected outcome of 

finding more left handedness in patients with myasthenia 

gravis. 

Data from an extensive longitudinal study (n=14,000) 

were unable to support the link between handedness and 

learning disorders (Bishop, 1986). Bishop used data from 

Great Britain's National Child Development Study that 

tracked the medical condition of children born in March 1958 

through their sixteenth year. Hand preference was 

determined at the eleven year examination by the results of 

the childrens' performance on square-marking tasks and their 

ability to move matches from one box to another with either 

hand. Data from the study pertaining to the childrens1 

cognitive ability were divided into three groups, speech 

disordered, gifted, and other, so as to investigate the 

association of handedness to learning disabilities. 
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Correlational analyses of the data indicated that there were 

no significant associations between handedness and 

allergies, headaches, or learning disabilities. 

Satz and Fletcher (1987) used data from the Florida 

Longitudinal Project to investigate the relationship of 

handedness to dyslexia. Measures of handedness, 

achievement, and cognitive ability were available at grade 

two for 571 out of 678 children who were originally assessed 

in kindergarten. Hand preference was measured by ten items 

from the Harris Tests of Lateral Dominance (Harris, 1974). 

Dyslexia and achievement was assessed by criterion-

referenced and norm-referenced measures (e.g., the IOTA word 

test, Peabody Picture Vocabulary Test, Beery Test of Visual-

Motor Integration, and Gates-McGinitie Comprehension test). 

Based on the results of t tests, no relationship was found 

between handedness and achievement or dyslexia. 

An exemplary study that examined the frequency of left 

handedness and auto-immune diseases in relatives of language 

disabled boys found no greater occurrence of either of these 

when families of neurologically impaired boys were 

contrasted with a comparison group (Urion, 1988). The 

language disabled group consisted of 100 boys, ages 9.0 to 

13.11, whose primary need was language remediation. 

Diagnosis for this group was made via a battery of 

neurological, neuropsychological, and psychiatric 
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evaluations. The language disabled group was also evaluated 

on tests of speech and language, reading, and math. 

The comparison group, matched on age and sex, also 

attended the clinic. Their primary malady was generalized 

seizure disorder or muscle disease. Urion (1988) screened 

out those in the comparison group that had any history of 

developmental delay and excluded those with focal brain 

abnormality and/or myasthenia gravis. Only those subjects 

with at least normal intelligence were included in the 

study. 

Information about the incidence of immune disease and 

measures of handedness from the relatives of the subjects, 

parents, siblings, grandparents, aunts, uncles, and first 

cousins, was gathered through interviews. When the 1098 

relatives of the language disabled boys were compared with 

the 1157 relatives of the control group, no significant 

differences were found with regard to handedness or immune 

disorder (i.e., 217 relatives of the language disabled boys 

were nonright handed versus 232 relatives of the control 

group (e>0.5) and 59 relatives of the language disabled boys 

reported immune disorders versus 68 relatives of the control 

group, (jd>0.5). 

Chavance et al. (1990) have suggested that information 

bias (i.e., persons preconceived ideas about how to answer 

questionnaires and the formats used to gather information) 



has flawed the validity of many of these studies on 

handedness. 

A limited critique of the literature (Satz & Soper, 

1986) repudiates any claims of a triarchic relationship 

based on the lack of empirical evidence and seemingly 

indefensible theoretical foundations. 

The studies associated with this research do seem to 

have a common theme. The common theme has been a lack of 

consistency in defining handedness, immune disease, learning 

disorders, or even "headache." Reliable measures of these 

terms, at the minimum, are essential for the advancement of 

understanding the relationship between observable behavior 

and brain function. 

Purpose of the Study 

The present study is designed to define further the 

association of learning disabilities with left handedness 

and immune disease specific to a group of middle school LD 

students and a matched-on-age group of regular education 

students. This sample of LD students, however, is 

heterogeneous and typical of the general population of LD 

students. The measure of handedness used, a modified 

version of the Waterloo Handedness Questionnaire (Steenhuis 

& Bryden, 1989), provided a measure of both skilled and 

unskilled handedness. Steenhuis, Bryden, Schwartz, and 



Lawson (1990) reported that the Waterloo Handedness 

Questionnaire had acceptable technical adequacy. Steenhuis 

and Bryden (1989) suggested that a measure of skilled 

handedness provides information on activities that require 

more complex motor sequences. These motor sequences are 

believed to be more efficient in those persons with greater 

hemispheric specialization. The Connors' Parent Rating 

Scale (CPRS-48) (Connors, 1989) was used to measure the 

degree of ADD in both LD and regular education students. 

Connors (1985) reported that this measure had adequate 

reliability and validity. Ackerman, Rykman, and Oglely 

(1983) argued that the diagnosis of LD is often confounded 

by the presence of ADD. Hence, the CPRS-48 was used to 

separate those LD students with academic difficulties from 

those with both academic and behavioral disorders. 
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CHAPTER 3 

METHODOLOGY 

The purpose of this chapter is to review the 

procedures used in the current study. Included is a 

description of the subjects, a list of the questionnaires 

used and the procedures used to disseminate them, and the 

hypotheses that were tested. 

Subj ects 

The student participants of this study attended middle 

class public schools in Tucson, Arizona. A total of 88 

students participated in the study. There were 33 LD (23 

boys and 10 girls) students with a mean age of 13.1 

(SD=1.97) who completed and returned questionnaires. There 

were 55 regular education students (26 boys and 29 girls), 

matched on age of the LD students, with a mean age of 12.6 

(SD=1.01) who returned completed questionnaires. 

LD students were diagnosed using a combination of 

standard cognitive measures, achievement assessments (e.g., 

Iowa Test of Basic Skills or Woodcock-Johnson Psycho-

Educational Battery Revised Tests of Achievement), and 

clinical observations. In addition, these students were all 
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enrolled in self-contained, special education instruction 

at the time the questionnaire was completed. 

Materials 

An abbreviated version of Hugdahl et al.'s (1990) 

questionnaire was used to gather information on immune and 

autoimmune disease, headaches, and parental handedness. A 

modified form of the Waterloo Handedness Questionnaire 

(Steenhuis & Bryden, 1989) measured childrens1 handedness 

and the Connors' Parent Rating Scale (CPRS-48) (Connors, 

1989) was used to detect the prevalence of ADD in both the 

LD and the comparison groups. Copies of all the 

questionnaires are included in the appendix. 

Procedures 

One hundred seventy eight questionnaires to gather 

information about childrens' handedness, medical history, 

and behavior were mailed to the parents of students with 

learning disabilities. Self addressed stamped envelopes 

were provided with the questionnaires as an incentive to 

return them upon completion. The letter of introduction 

explained that the parent or guardian was expected to 

complete the medical history questionnaire and behavior 

rating scale and the student should complete the handedness 
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questionnaire. There were 33 completed and returned 

questionnaires, a return rate of only 19%. 

In an effort to improve the rate of return for the 

regular education group, 324 questionnaires were provided to 

the parents of regular education students in the same manner 

as previously outlined. There were 55 completed and 

returned questionnaires, a return rate of 17%. The 

researcher had no way of knowing the identity of the 

participants prior to receiving the returned questionnaires. 

Hypotheses 

The following null hypotheses were tested: 

1. The incidence of immune and/or autoimmune disease, 

left handedness, and headaches will not be different for LD 

students as compared to regular education students. 

2. The frequency of immune and/or autoimmune disease 

will not be different for LD students as compared to regular 

education students. 

3. The occurrence of left handedness will not be 

different for LD students as compared to regular education 

students. 

4. The proportion of LD students that report having 

headaches will not be different from regular education 

students. 
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CHAPTER 4 

Results 

This chapter is a presentation of the data collected 

and the statistical operations used to address the 

hypotheses. An explanation of the results of a discriminant 

analysis of the data is included. The means and standard 

deviations are provided for the medical history 

questionnaire. Chi-square analyses, means, and standard 

deviations are provided for those items on the CPRS-48 

(Connors, 1989) that indicated a significant difference 

between LD and regular education students. 

Results Associated with Hypothesis 1 

A discriminant analysis of the data failed to confirm 

that a triarchic relationship exits between learning 

disabilities, immune disease, handedness, or headaches. 

When data for the dependent variables of asthma, hand used 

to write, learning problems (i.e., scale two on the CPRS-48 

(Connors, 1989), allergies, headaches, and arthritis were 

used to compare LD with regular education students, the 

only significant discriminant variable was learning problems 

(pc.OOl). 
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Results Associated with Hypothesis 2 

Table 2 shows the mean ratings and standard deviations 

of the data for items on the medical history questionnaire. 

The only significant chi-square analysis of these data 

pertains to the measure of allergy to food and drink which 

indicated a difference between the LD and regular education 

groups (chi-square=10.44, df=2, p<.01). 

Chronic Gastrointestinal Diseases (e.g., Chron's 

disease, ulcerative colitis, and celiac disease), Diseases 

of the Thyroid Gland (e.g., thyrotoxicosis, Hashimotos 

thyroiditis, and Myxedema), and Types I and II diabetes were 

excluded from the analyses for lack of data 

Results Associated with Hypotheses 3 and 4 

An analysis of the frequency distribution of LD and 

regular education student's responses to the handedness 

measure indicated that there were no significant differences 

between the two groups. On a scale of one through three, 

with one indicating preference of the left hand, two 

indicating no preference, and three indicating preference of 

the right hand, the mean rating of hand preference for 

writing for the LD students was 2.88 (SD=0.485) versus the 

mean rating for regular education students hand preference 

for writing which was 2.78 (SD=0..629, E>.05) 
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Table 2 

Means and (SDs) of the Ratings for LP and Regular Education 

Students on the Medical History Questionnaire (see appendix) 

Group Na Mean 
Ratings 

SD 

Allergies 

Dust 

Pollen 

Food/drink 

Medicine 

Hayfever 

Other 

Skin Disease 

Eczema 

Other 

LD 

RE 

LD 

RE 

LD 

RE 

LD 

RE 

LD 

RE 

LD 

RE 

LD 

RE 

LD 

RE 

33 

54 

33 

54 

32 

54 

33 

55 

33 

55 

29 

48 

32 

54 

30 

52 

1.000 

0.981 

1.152 

1.259 

0.844 

0.0185 

0.636 

0.0727 

0.455 

1.091 

0.241 

0.1458 

0.156 

0.1111 

0.500 

0.0962 

1.639 

1.339 

1.752 

1.604 

1.834 

0.136 

1.410 

0 . 2 6 2  

1.148 

1. 613 

0.739 

0.583 

0 . 6 2 8  

0. 691 

1.383 

0.693 



Table 2—continued 

Group Na Mean SD 
Ratings 

Asthma LD 33 0. 1515 0. 566 

RE 54 0. 278 0. 856 

Chronic Headaches 

Migraines LD 32 0. 750 1. 295 

RE 55 0. 418 1. 212 

Other LD 32 0. 813 1. 447 

RE 54 0. 722 1. 295 

Rheumatic Illnesses 

Arthritis LD 32 0. 0938 0. 390 

RE 54 0. 1481 0. 492 

Skin rash & LD 33 0. 212 0. 893 

Muscle atrophy RE 55 0. 0182 0. 135 

Muscle LD 33 0. 303 1. 015 

Weakness RE 55 0. 0727 0. 325 

LD = Learning Disabled RE = Regular education 

Na - number of subjects after missing cases 
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In addition, the parents of LD students showed no 

significant difference in the occurrence of left handedness 

as compared to the parents of regular education students. 

This scale used one to indicate left hand preference and two 

to indicate right hand preference. The mean rating of hand 

preference for the parents of the LD students was 1.92 

(SD=0.268) versus the mean rating of the parents of regular 

education students which was 1.89 (SD=0.313, £>.05). 

Frequency analyses of the data pertaining to headaches 

also failed to confirm a difference between LD and regular 

education students (i.e., the mean rating for LD students 

was 0.78 (SD=1.371) versus the mean rating for regular 

education which was 0.57 (SD=1.254, e>.05). The ratings 

regarding the frequency of immune and autoimmune disease 

were made on a five point scale where one equalled not at 

all and five equalled almost regularly. 

Differences Between LD and Regular Education Students on the 

Connors' Parent Rating Scale 

Table 3 illustrates the means, standard deviations, and 

chi-squares for those items on the CPRS-48 (Connors, 1989) 

that indicated a difference between LD and regular education 

students. 

As one may expect, the Learning Problem scale on the 

CPRS-48 (Connors, 1989) indicated a significant difference 



Table 3 

Means. (SDs^ . and Chi-scruares of the Ratings for LP and 

Regular Education Students on the CPRS-48 (see appendix) 

CPRS-48 item Mean SD Chi-square 
Ratings 

Group 

Pifficulty in 

learning LP 2.242 0.867 

RE 0.727 0.912 36.14* 

Fearful of 

new situations LP 1.333 1.137 

RE 0.655 0.821 10.91* 

Restless, 

Always moving LP 1.485 1.093 

RE 0.852 0.979 08.50* 

Gets into 

trouble LP 0.848 1.176 

RE 0.273 0.706 08.34* 

Speaks 

differently LP 0.970 1.185 

RE 0.218 0.599 16.78* 



Table 3—continued 

CPRS-48 item 

Group 

Mean 
Ratings 

SD Chi-square 

Quarrelsome LD 1.250 1.078 

RE 0.782 0.762 10.01" 

Fails to 

finish LD 1.606 1.144 

RE 0.800 0.826 14.81* 

Bullies 

others LD 0.938 1.105 

RE 0.327 0.668 09.65** 

Childish or 

Immature LD 1.250 1.270 

RE 0.436 0.834 11.74* 

Attention span 

is a problem LD 1.548 1.028 

RE 0.582 0.875 20.93* 

Disturbs 

others LD 0.758 1.032 

RE 0.182 0.475 11.38* 

df=3 *E< • 01. **E< • 02 . "*£<. 04. 

LD = Learning Disabled RE = Regular education 



between LD students and regular education students (chi-

square=28.11, E<.001). There was no evidence to suggest a 

higher incidence of ADD as measured by the Impulsive/ 

Hyperactive scale on the CPRS-48 in students with learning 

disabilities. 
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CHAPTER 5 

DISCUSSION 

The current study was planned to determine if the 

frequency of immune disease, left handedness, or headaches 

in a sample of LD students was different from a sample of 

regular education students. This chapter includes a 

discussion of the results of this study in comparison with 

previous studies and offers suggestions for future research. 

The purpose of this study was to gain a better 

understanding of the relationship between learning 

disabilities, immune disorders, handedness and headaches. 

The first hypothesis of the current study was retained as 

evidence to support a triarchic relationship among learning 

disabilities, immune disorders, and handedness was not 

found. Hugdahl et al., (1990); Urion, (1988); and Bishop 

(1986) also reported results that failed to substantiate 

Geschwind and Behan's hypothesis 

The results pertaining to the second hypothesis of this 

study indicated a relationship between learning disabilities 

and allergy to food and drink. This finding seems to be 

robust given the response rate of regular education students 

for this item was nearly double that of LD students (e.g., 

32 LD students and 54 regular education students responded). 

Smith's (1987) study, whose focus was on the frequency of 



47 

left handedness in a group of patients receiving treatment 

for allergies, reported similar results. 

The third hypothesis of the current study was not 

rejected as there was no evidence to suggest a relationship 

between handedness and learning disabilities. Satz and 

Fletcher (1987) measured hand preference in a sample of 

children as they progressed from kindergarten through second 

grade and reported no higher frequency of left handedness 

among LD students. In contrast, Schachter, Ransil, and 

Geschwind, (1987) reported that learning disabilities were 

present in 9% of nonright handers as compared to 3% of the 

nonleft handers in their sample of adults. 

Results pertaining to the fourth hypothesis of this 

study do not support a relationship between learning 

disabilities and an increased incidence of headaches. 

Geschwind and Behan (1982) reported an elevated frequency of 

left handedness among persons who reported having severe 

migraines; however, their research did not indicate a link 

between headaches and learning disabilities. A review of 

the literature indicated that no studies, to date, have 

provided evidence of an association between headaches and 

learning disabilities. 
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Strengths and Limitations 

The use of self report questionnaires to gather 

information about the variables considered in the present 

study is fairly common, (e.g., 62% of the studies listed in 

Table 1 used self reported data). Anonymous, self reported 

questionnaires allow respondents to provide information 

about sensitive areas that an interview or observation 

format may not be able to tap. Unfortunately, as evidenced 

by the poor rate of return in the current study, gathering 

information in this manner does not guarantee that subjects 

are motivated to provide the requested information. For 

example, Chavance et al. (1990) suggested that persons who 

reported being right handed are more likely to deny having 

immune disease or headaches. This hypothesis would seem to 

undermine the validity of any self reported measure of 

handedness and immune disease. 

One may believe that the length of the questionnaire 

negatively influenced the rate of return for this study; 

however, Hugdahl et al. (1990) used a similar design and 

reported a 64% return rate. Despite Hugdahl et al.'s higher 

rate of return, no difference in nonright handedness was 

reported when dyslexics were compared to regular education 

students. Pennington et al., (1987) and Urion, D., (1988) 

also failed to find an elevation of mixed- or left-

handedness in samples of dyslexics. 
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In contrast to those studies that used self report 

data, studies designed to observe the performance of 

mentally retarded students on measures of handedness (Rider 

et al., 1985; Hicks, R., & Kinsbourne, M., 1984; Lucas et 

al., 1989) reported an association between left handedness 

and degree of mental retardation. While one could argue 

that the relationship of sinistrality to the degree of 

mental retardation is fairly well substantiated, as compared 

to the relationship of sinistrality and learning 

disabilities, one must also recognize the increased 

reliability and validity that is inherent with the 

observation of hand performance. 

The number of factors one must consider when designing 

a study of this nature can be overwhelming. Issues of 

confidentiality, the age of subjects, measures of learning 

disabilities, immune disease, and handedness are just some 

of the concerns that must be addressed prior to launching a 

successful study. The following section includes 

considerations for future research. 

Future Research 

Bryden's (1977) study on measuring handedness with 

questionnaires used a factor analysis of the Crovitz-Zener 

(Crovitz & Zener, 1962) handedness measure and Edinburgh 

Inventory (Oldfield, 1971) to determine what was being 
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measured. Based on Bryden's recommendations, an ideal 

measure of primary handedness could most efficiently be 

assessed by a set of questions that ask to identify the hand 

used to write, throw, draw, cut with scissors, and brush 

one's teeth. Few person's would argue that direct 

observation of hand performance may be the most reliable and 

valid assessment of handedness. 

With regard to diagnosing the presence of learning 

disabilities, immune diseases, and/or headaches the use of a 

comprehensive interview in conjunction with historical 

records to provide a means of verification would provide 

information that is more valid than that which is provided 

through self report questionnaires. 

A study with a focus on immune disease that involves 

children should include those diseases that typically affect 

children as well as those included in previous studies on 

adults. In addition, when a study includes LD students one 

will need to determine how the results of the study will be 

affected by artifacts of the learning disabilities 

diagnostic process. This idea is highlighted by Hugdahl et 

al. (1990) who suggested the link of dyslexia to immune 

disease represents only a subset of dyslexics. 

The impact of testosterone on the development of the 

brain and thymus and the subsequent behavioral outcomes are 

still not clear. The possibility of developing a theory 



that provides a keener understanding of brain-behavior 

relationships continues to be a challenge. 



APPENDIX A 

QUESTIONNAIRES 
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Name of Child ; 

Child's Medical History 

INSTRUCTIONS: circle the number that best represents your answer 
to the following: 

In tbe past six months, ay child 

1. Allergies 

a. Dust 

0 • not at all 
1 « every other month (rarely) 
2 * once a month 
3 * three times a month 
4 • once a week 
5 « almost daily (regularly) 

b. Pollen 

0 o not at all 
1 » every other month (rarely) 
2 * once a month 
3 • three times a month 
4 • once a week 
5 « almost daily (regularly) 

c. Food or Drink 

0 « not at all 
1 b every other month (rarely) 
2 s once a month 
3 « three times a month 
4 " once a week 
5 • almost daily (regularly) 

d. Medicine 

0 • not at all 
1 - every other month (rarely) 
2 * once a month 
3 « three times a month 
4 = once a week 
5 e almost daily (regularly) 

e. Hay Fever 

0 « not at all 
1 • every other month (rarely) 
2 b once a month 
3 « three times a month 
4 » once a week 
5 b almost daily (regularly) 

had 

f. other 

0 » not at all 
1 • every other month (rarely) 
2 b once a month 
3 • three times a month 
4 * once a week 
5 * almost daily (regularly) 

2. Skin Diseases 

a. Eczema or Psoriasis 

0 b not at all 
1 b every other month (rarely) 
2 b once a month 
3 8 three times a month 
4 b once a week 
5 b almost daily (regularly) 

b. Other 

0 b not at all 
1 * every other month (rarely) 
2 a once a month 
3 b three times a month 
4 B once a week 
5 » almost daily (regularly) 

3. Asthma 

0 « not at all 
1 B every other month (rarely) 
2 8 once a month 
3 * three times a month 
4 8 once a week 
5 « almost daily (regularly) 

4. Chronic Headaches 

a. Migraines 

0 « not at all 
1 » every other month (rarely) 
2 B once a month 
3 b three times a month 
4 B once a week 
5 B almost daily (regularly) 



Other (Chronic Headaches) 

0 • not at all 
1 • every other month (rarely) 
2 • once a month 
3 • three timet a month 
4 • onee a week 
5 * almost daily (regularly) 

Chronic Gastrointestinal 
Diseases 

Infection in small of 
large intestine 
(Chron's disease) 

0 • not at all 
1 « every other month (rarely) 
2 • once a month 
3 * three times a month 
4 • once a week 
5 • almost daily (regularly) 

Sore-producing illness in 
the large intestine 
(ulcerative colitis) 

0 • not at all 
1 * every other month (rarely) 
2 • once a month 
3 • three times a month 
4 • once a week 
5 « almost daily (regularly) 

Hypersensitivity to 
gluten, for example 
(celiac disease) 

0 « not at all 
1 • every other month (rarely) 
2 * once a month 
3 « three times a month 
4 = once a week 
5 » almost daily (regularly) 

Other 

0 a not at all 
1 * every other month (rarely) 
2 » once a month 
3 • three times a month 
4 • once a week 
5 • almost daily (regularly) 

6. Diseases of the Thyroid 
Gland 

a. Over-production of the 
hormone thyroxine 
(thyrotoxicosis) 

0 • not at all 
1 » every other month (rarely) 
2 » once a month 
3 • three times a month 
4 • once a week 
5 - almost daily (regularly) 

b. Inflammation of the 
thyroid gland 
(Hashimotos thyroiditis) 

0 " not at all 
1 » every other month (rarely) 
2 a once a month 
3 » three times a month 
4 » once a week 
5 " almost daily (regularly) 

c. Underproduction of the 
hormone thyroxine 
(Myxedema) 

0 » not at all 
1 a every other month (rarely) 
2 a once a month 
3 » three times a month 
4 « once a week 
5 a almost daily (regularly) 

7. Rheumatic illnesses (pain 
or inflammation of the 
muscles or joints) 

a. Arthritis 

0 « not at all 
1 » every other month (rarely) 
2 a once a month 
3 a three times a month 
4 a once a week 
5 a almost daily (regularly) 
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b. Skin rash AND muscular 
atrophy 

0 « not at all 
1 » •very other month (rarely) 
2 • once a month 
3 • three timea a month 
4 - once a week 
5 • almost daily (regularly) 

c. Other (rheumatic 
illnesses) 

0 • not at all 
2 * every other month (rarely) 
2 • once a month 
3 - three times a month 
4 • once a week 
5 • almost daily (regularly) 

8. Muscle Diseases 

a. Muscle weakness 
(Myasthenia gravis) 

0 • not at all 
1 • every other month (rarely) 
2 * once a month 
3 » three timea a month 
4 * once a week 
5 * almost daily (regularly) 

b. Other 

0 « not at all 
1 * every other month (rarely) 
2 • once a month 
3 • three times a month 
4 • once a week 
5 « almost daily (regularly) 

9. Diabetes 

a. Insulin-deficient 

Yes No 

b. Other 

Yes No 

10. Mother's Hand Preference 
(circle one): 

11. Father's Hand Preference 
(circle one); 

Left Right 

Left Right 



Handadnaaa Meaaure 
(To be completed by your child) 

Are you a boy or a girl? tCheck one) 
Name Boy Girl 

Age Grade 

Which hand do you use most often? (Please circle ONLY one) 

Left Neither Right 

INSTRUCTIONS 

The following questions are designed to determine which hand you 
would use in a wide variety of activities. There are 15 
questions and each answer is equally important. So, if you are 
not sure of an answer, mimic the action to yourself before giving 
your final answer. Circle the letter R if you perform the task 
with your right hand, circle the letter L if you perform the task 
with your left hand, or circle the letter B if you can perform 
the task equally well with either hand. 

Which hand would vou uaa to do the following; 

(Please circle ONLY one letter) 

1. write a letter 

2. carry a heavy object 

3. hold your toothbrush 

4. pick up a penny off a desk 

5. hold a match to strike it 

6. pick up a small object 

7. use a pair of tweezers 

8. pet a cat or a dog 

9. hold a knife to cut bread 

10. pick up a piece of paper 

11. throw a ball 

12. pick up a jar 

13. use the eraser on the end of a pencil... 

14. pick up a ball 

15. Which hand do you consider the strongest 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 

L B R 



Parent's Questionnaire 
Niira of Child D«l» 

of the problem by a check mark (f) Not at 
all 

Juete 
little 

Pretty 
much 

Very 
much 

1. Pleks at things (nails* fingers, hair, clothing). 
2. Sa«»y to grown»ups. 
3. Problems with making or keeplno friends. 
4. Excitable, Impulsive. 
S. Wants to run things. 
0. Sueks or chews (thumb; clothing: blankets). 

7. Crlts easily or often. 
0. Carries a chip on his shoulder. . 
9. Daydreams. 

10. Olffleulty In leamlnQ. 
11. Restless In the "squirmy" sense. 
12. Feerful (of new situations; new people or pieces; oolno to school). 

13. Restless, always up and on the oo. 
14. Destructive. 
15. Tells lies or stories that aren't true. 
10. Shy. 
17. Gels Into more trouble than others earn* age. 
16. Speaks differently from othert aame age (baby talk: stuttering; hard to understand). 

19. Denies mistekes or blames others. 
20. Quarrelsome. 
21. Pouts and sulks. 
22. Steals. , 
23. Olsobedlent or obeys but resentfully• 
24. Worries more than others (about being alone; iliness or death). 

25. Falls to finish things. 
28. Feelings easily hurt. 
27. Bullies olhen. 
26. Unable to slop a repetitive activity. 
29. Cruel. 

30. Childish or Immature (wanta help he shouldn't need; clings; needs constant reassurance). 

31. Olstractibillty or attention span t problem. 
32. Headaches. 
33. Mood changes quickly and drastically. 
34. Doesn't like or doesn't follow rules or restrictions. 
35. Fights constantly. 
36. Doesn't get along well with brothers or alsters. 

37. Easily frustrated In efforts. 
36. Dlsturbsotherchlldren. 
39. Basically an unhappy child. 
40. Problema with eatlno (poor appetite; up between bites). 
41. Stomech aches. 
42. Problems with steep (can't fall asleep; up too early; up in the night). 

43. Other eehea and pains. 
44. Vomiting or nausea. 
45* Feeia cheated in family circle. 
40. Boasts and brags. 
47. Lets aell be.pushed around. 
46. Bowel problems (frequently loose: irregular habits; constipation). 

f 12» >5" 

L«_ X* ilia 
Distribute by Abbot! Laboratories, North UMUflO, IL60064- HI" +10-

PiiniMinUSA. 
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