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The behavior s and e.cademic learning of your 
child ar e the visibl e expr ession of the 
invisible activi ty within hi s nervous syst em . 
Learning and behavi or are the visible aspec t s 
of sensory integration . 

A. J ean Ayr es , 1979 
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CHAPTER I 

INTRODUCTION 

Statement of the Problgrn 

Despite the fact that serious behavi oral problems 

have been estimated in 10 to 15% of all school age chil ­

dren (Mason, Richmond, and Fleurant 1976) , considerable 

controversy continues to exist concerning the etiol ogy of 

behavior disorders. Indeed, experts have even been lmable 

to clearly define what constitutes a behavior disorder 

(Kaufman 1977) . Children with behavior al disorders may 

be described in a multitude of ways . Typi cal problems 

include but are n ot limit ed to the followi.ng : ·.,.,ri thdra"'~.val 

from social relationships with peers; inability to toler­

ate closeness and affection; excessive shyness; inattenti ve 

an.d disruptive behavior in the classroom; temper tantrums 

~~d physical aggression; clQ~siness; frequent stumbling 

and falling; difficulty learning to read, 1;.,rr i~e, or talk; 

freque.nt crying; undue anxiety or depression; inability to 

r elax and have fun ; and poor self esteem (Mas on , Rict.uncn.d~ 

a_r1j Fleurant 1976 ) . Educators and occupational therapists 

have been frustrated in their attempts to teach a..n.d t reat 

chi ldren 1d th behavioral disorders. 
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Recent descriptions of children with s ensory 

integrative dysfuncti on (Ayr es 1972, 1979; King 1974) bear 

striking resemblance to the pic ture presented of the child 

with behavioral disorder. The typical child with sensory 

integrative problems r esulting from vest i bular system 

disorder often is clumsy and is frequently noted to stumble 

and fall. Due to his clumsy pattern of play the child 

often loses self confid ence , tends to withdraw fr om other 

childr en, and thus fails to devel op appr opriat e social 

relationships. He may bec ome incr easingly arL""Cious and 

depressed. Because he resis ts involvement in playful 

movement experiences, the child does not get the sensory 

input crucial to nervous system development. The problem 

becomes compounded and the child avoids w~at he needs 

most--self integrating activity (Ayres 1979 ; King 1974) . 

If children with behavior disorders do have 

vestibular based sensory in tegrative disorders, they 

should be identified so that they may become involved 

in a sensory integrative program of treatment as advocated 

by Ayres (1972, 1979). 

The purpose of this study was to determine whether 

children '..rith behavior disorders have ve stibular dysfunc ­

tion as measured by the Southern California Post r otary 
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Nystagmus Test (SCPNT ) . Specifi cally, the qu estions 

i nvestigat ed included: 

1. Do childr en wi t h behavi or di sor der s diff er 

f rom normal children in duration of pos t r otar y nystagmus 

when given the SCPNT? 

2. Do children with behavi or di sorder s differ 

from normal children in t heir r eact i on t o ves t i bul a r 

stimulat i on when giv en the SCPNT ? 

Signifi cance of the Studv 

The results of s ever al s tudi es hav e pr oposed t hat 

v estibular syst em dys f unc t i on may corr espond with behav ­

ioral abnormali t i e s (Silber zahn 19? 5 ; King 1974- ; H;J.ddl e ­

ston 1978; Bhat ar a , Cl ar k , and Arnold 1978 ) . We ek s (1979b ) 

stated that although t he r e are int i ma t ions of r el a tions hips 

research is ne eded t o id en t ify t he r ol e of t he ve s t i bul ar 

system in the etiology of emo tional dis t ur bance . Ayr es 

(1976) stated that researc h should be don e in r egar d to 

the different types of sensory integr at i ve dysfuncti on i n 

children with behavior disorders. Silberz ahn ( 197 5 ) spe­

cifically suggested that fur ther r es ear ch be don e i nto 

sensory integrative disorder s i nvo l vi ng the ve 2t i bular 

system in children with behavior disor ders. Info r mat i on 

gained fr om such investigat i ons co'.lld r esul t i n mor e 
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effectiv e treatment techniques for the behavior disord ered 

child. 

In addition, investigation in to typical and 

atypical r esponses to vestibular stimulation is needed 

(Royeen 1980) . Ornitz and Ritvo (1976) and Ayr es (1977) 

s tated t hat responses to vestibular r otation provide 

additional help in int erpretati on of the func t ioning of 

the vestibular system. Al though Ayres (1977) made ref er­

ence to normal and abnormal r espons es to be observed 

during administration of the Southern Califor nia Post r o­

tary Nyst agmus Test, this author found only one s tudy in 

the literature concerned with identification of typical 

versus atypi cal r esponses to vestibular r otation (Royeen 

1980). Royeen (1980) pet i t i oned fo r fur ther r esear ch to 

be done on responses to r otation in order that such re ­

sponses may be organized into di agno s tic indicators of 

vestibular dysfunction. 

Hypotheses 

The following were the hypotheses tested in this 

study. 7he hypotheses are presented i n both null and 

al tern.ate form. 
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I. H0 : There is no significant difference between 

normal and behavior disordered children in 

duration of postrotary ny s tagmus. 

H1 : There is a significant di fference bet\veen 

normal and behavi or disor dered childr en in 

durati on of postrotar y nyst agmus. 

II. H0 : There is no significant diff er ence in main­

tenance of body bal ance b etween normal and 

behavior disord er ed children when r otated. 

H1: There is a signific ant differ ence li1 main­

tenance of body balance between nor mal and 

behavior disorder ed childr en when r otated. 

III. H0 : There is no signifi cant difference in main­

tenance of head control b etween normal and 

behavior disordered childr en when r otated . 

H1: There is a signifi cant difference in main­

tenance of head contr·ol between nor mal and 

behavior disordered children -when r otated. 

IV. H0 : There is no significant differenc e in experi­

ence of vertigo between nor mal and b ehavi or 

disordered children 1-:hen r otated . 

H1: There is a significant difference in experi­

ence of vertigo betvreen normal and behavior 

disordered children when ro t ated. 
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V. H0 : There is no significant differ enc e in experi­

ence of dizziness between normal and behavior 

disordered children when ro t at ed . 

H1: There is a significant differenc e in experi ­

ence of dizziness between nor mal and behavior 

disordered childr en when r otated . 

VI. H0 : There is no significant diff er en c e in experi ­

ence of naus ea between nor mal and behavior 

disordered children when r otated. 

H1 : There is a signifi can t diff er en ce in experi ­

ence of nause a between nor mal and b ehavior 

disordered children wh en rot ated. 

VII. H0 : There is no significant differ en ce in experi ­

enc e of alarm between nor mal and behavi or 

disordered children when r otat ed . 

H1 : There is a significant differe~ce in exp eri ­

ence of alarm between normal and behavi or 

disordered children when r o t a t ed. 

VIII. H0 : There is no significcnt differ en c e in experi ­

ence of pleasure between normal and behavi or 

disordered children when r o tated. 

H1 : There is a significant difference in experi­

ence of pleasur e between nor ma2- aild behav:Lor 

disordered childre~ when r otated. 
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Limit a t i ons of the Study 

This study was limi ted to children bet ween eight 

and t en y ears of age enr oll ed in special cl asses fo r 

b ehavior disor der s in t he Gr and Pr airie I ndependent School 

Distric t ( GPISD) and matched con t rol s enrol l ed in regul ar 

classes in the GPI SD. 

Children wi t h kno-wn neurological pr oblems (e . g ., 

c erebral palsy , epi lepsy , etc . ) , gros s s ensory l os ses 

( e.g., bl i ndnes s , deafness ) , l earning disabilit i e s , and 

men tal retar da t i on wer e exc luded f r om this study . 

Investi gat i on of vestibula r sy stem dysfunct i on 

was limit ed to t hat eviden t f r om t he post r otary ny s tagmus 

evaluation of the Southern Cal ifornia Po strotary Nystagmus 

Te s t . 

Basi c Assumpt i ons 

This study is bas ed on the fo l lm..dn g a ssumpti ons : 

1. Children enroll ed in special classes f or 

behavior disor ders in the GP I SD do hav e behavior pr oblems . 

2. Children enrolled i n r egul ar classes in the 

GPISD do not have behavi or disor ders . 

3. Disor der ed postr otary nys tagmus r eflec t s 

vestibular dysfunc t i on . 
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lt. Disordered post r otary nystagmus can be 

ident i fied by the Southern California Postro t ary Nyst agmus 

Test . 

5. The term behavior disorder in this study 

refers to such problems as disrup t ive behaviors , conduct 

probl ems in school, inability t o t olera te large groups , 

and difficulty in rel at ing to peers . 

Definj__t,i.Q_n of Te r ms 

Vestibular Syst_illil -- Sen sory syst em t hat respo!1ds t o 

g~avity and motion , particularly acc eleration and d ec el era-

tion. Its functions i nclude maintenance of balance, aware ­

ness of position , and dir ection of eye gaze . Anat omic&lly , 

it con s i sts of the vestibular apparatus in t he inner ear, 

vestibular nerve , vestibular nuclei, aild r ela t ed brai n 

areas (Ayres 1972; ',lfeeks 1979a ) . 

Ny stq.gmus -- Jw. involu...n.tary rhythmical jerking of 

t h e eyes rapidly in one direction and slmvly in the o t her 

( Clark 1 9? 5 ) • 

Po st r ota:ry Nyst a grrnJ9_i?RN )- - .~ystag:rllus follm·r:i.ng 

r otation . Its purpose is to reestablish fixation on a 

visual field (Ayres 1977 ) . 
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vest ibula-o cul ar r eflex (postrotary nystagmus) in children 

five to ten years of age (Ayr es 1977) . 

Hy~oresponsive PRN--Duration of nystagmus mo r e 

than one standard deviat i on below the mean or l e ss than 

t hirt een seconds accor ding to the SCPNT (Ayr es 1977 , 1978) . 

Hyp er r esponsive PRN-- Duration of nystagmus mor e 

than one s tandard devia U.on above the mean or gr eate r than 

twenty - seven s econds acc ording to the SC PNT (Ayres 1977 , 

1 978) . 

VestibuJar Dy sfunc t ion-- A defect in the vestibular 

system which interferes with the pr ocessing of vestibular 

informa t i on (Ayres 1972 ; \veeks 1979 a ) . 

Sensory Int egration--Neurological pr ocess of 

organizing and int er relating sensory informa t i on for 

functional use (Ayr es 1972 ) . 

Vertjgo-- Sensation of a whi r ling motion of the 

external environment (C lark 1975 ) . 



CHAPTER II 

REVIEW OF LITERATURE 

This chapter con tains a r evi ew of li tera t ur e 

pertaining to t he vestibular system and behavio r al 

disorders . The first s ec t i on in t r odu ces the ve s tibular 

system ~nd includes a de script ion of i t s s t r uctur e , 

purpose, and impor tanc e . The s econd sect i on di s cusses 

the phenomenon of nys tagmus, a common me t hod us ed to 

evaluate the vestibul ar syst em . The third sect i on 

discusses the import ance of the ve s t ibular system in 

emotional development . The final section of t he li te r ­

ature review provides an overvi evl of ve s t i bul ar dysfun c­

tion in behavior disorders, learning dis abili t ies, and 

severe forms of mental illness such as au tis~ and 

schizophrenia . 

The Vest ibular Sys tem 

The vestibular system is th e sensor y syst em that 

provides infor~ati on as to the nature of ~ovem en t s of an 

orga."lism and its position j_n space (Br own 1973) . It 

allows the org~nism to detect acceleration, deceleration, 

and the di~sction of the earth's gravita tional pull and 

10 
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to distinguish between movement associated with the body 

versus the environment (Ayres 1972) . Its duties include 

maintenance of equi librium , direc tion of eye gaze , and 

maintenance of a plane of vision dependent upon head 

position (Weeks 1979a) . 

Anatomic ally, the vestibular system consists of 

the vestibular appar atus, the vestibular nerve, the 

vestibular nuclei, and the r elated braiu areas (Ayr es 

1972) . The r eceptor appara t us is the ext r a auditory 

portion of the labyrinth consisting of the three semi ­

circular canals and the t wo otolith organs, the utri cle 

and saccul e (Br own 1973 ; Wilson 1975) . Acceleration 

forces activate the sensory recep tors of th e vestibular 

system. The semicircular canals primarily respond to 

angular acceleration r esulting fr om rot ary motion vrhile 

the utricle and saccule mainly detect gravity and respond 

to line~r motion and position change (Ayr es 1972; Brown 

1973; Wilson 1975) . 

The vestibular system is one of the most widely 

dispersed sensor y systems and consequently has consider­

able opportw~ity to exer t influence over all other sensory 

s~' stems (Ayres 197 2 ) . Fiber s from the vestibular system 

reach both the vestibular nuclei ~ld the cerebellum . 
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From the vestibular nuclei impulses are relayed t o the 

oculomotor nuclei and resul t in the ves t ibula - ocul ar 

reflex . The vestibula - ocular r eflex of nystagmus will 

be discuss ed in detail in the n ext sec t i on . Impul s es are 

also relayed fr om the vestibular nuclei to t he spinal 

cord where they result in ves t ibulo-spinal r efl exes 

thereby influencing mus cle tone (Wilson 1975) . The 

vestibular syst em is closely r elat ed to the cer ebellum . 

The cerebellum exerts influence on the vest i bular system 

a..-r1d vice versa (Ayr es 1972) . 

The vestibular syst em does not have the conscious 

properties of such senses as vision , audi tion , t ouch , or 

smell. Man normally is unawal'e of the vestibular s ensa­

tions his brain is proces s ing (Ayres 1972 ; Bro~n 1973) . 

Phylogenetically and ontogenetically the ves t ibular 

system is one of the first sensory systems to appe ar ( Ayres 

1972). Mitchell and Cambon (1969) in a study of vestibul ar 

respons e in thG neonate and infant concluded that by six 

weeks the majority of infants showed a v es tibular r esponse 

to rotary stimuli. Due to the fact t ha t the vestibular 

syst em appear s phylogen etically early and matur es ontoge­

netically early it can be assumed the ves t i bular system 

plays a key r ole in the develo~ruental sequence (Ayres 

1 972) . 
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There is further evidence that the vestibular 

system plays a paramount r ole in nor mal development in 

terms of motor development and postur al cont rol (deQuiros 

and Schrager 1978 ; Kantner, Clark, Allen, and Chase 1976) , 

development of body scheme (Schild er 1933; Ayr es 1972) , 

and psychosocial development (Ayr es 1972 ; Pederson and 

'l' er Vrugt 1973) . 

Erway (1 975) was of the opinion that the vestibular 

system may be the most important of all the sensory systems 

in the d evel opment of the normal integrative fun c t i ons of 

the brain , particulal'ly the cer ebellum . Ayres (1979 ) con­

curred with this hypothesis and r eferred to the vestibular 

system as the unifying syst em whi ch prime s the ner vous 

system to function effectively . 

Postrotary Nysta ?mus a s a Mea sure 
of Vestibular Dy sfunc t i n 

The most common methods of evaluating vestibular 

system fun8ti on are through the evaluation of nystagmus 

and through the evaluation of postural responses and 

muscle tone. This study is concerned wi th evaluation 

of the vestibular system thr ough assessment of nystagmus 

a..'Yld this portion of the li terature r evie·H will be limi t ed 

to -ctl8 .. t topic. 
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Nystagmus is the vestibula - ocular reflex that 

consists of rhythmical eye jerks r apidly in on e direct i on 

and slowly in the other dir ec t i on . The presenc e of 

nystagmus demons t r a tes the intricate r el at i onship betwe8n 

the extraocular muscles and t he ves t ibular syst em (Ayres 

1972) . Thus, t he eyes may be consider ed to be t he visual 

key to investigating the v estibul ar system (Roy een 1980) . 

The purpose of nyst agmus is t o allovr the eyes t o r emain 

fixed on stationary objects when the head a."Yld body ar e 

rotating (Clark 1975) . Information ga i ned f r om nyst agmus 

enabl es m~"Y1 to know whether he is movi~g or whether the 

visual field is moving (Ayres 1972) . 

Assessment of ves t ibula r func t i oning is accom­

plished by artificial stimulation of the ve stibular syst em . 

Rotary tes t s are mo s t commonly empl oyed as evaluati ve 

procedures (Brown 1973) . Rotat i on caus es a flo ~tr of 

endolymph in the horizontal s emic ircula r ccnal . Vestibul a r 

impulses relay this information to t he br ain and nystagmu s 

results. After rotation is comple t ed momen tum cau s es the 

endolymph to continue to fl ow in the s ame direct i on the 

head was rotating . Even t hough t he head i s now s t able 

nystagmus continues for some time fo l lcwi.ng r otat i on 

(Clark 1975) . This is referred to as pos t r otary ~ystagmus 
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(PRN) . Rotary tests typical ly r ecord the duration of PRN 

with the assumption that vestibular dysfunction is asso ­

ciated with abnormal duration of PRN (Br ovm 1973) . 

PRN has been u s ed in examination of vestibular 

function i n neonates and infant s (Mitchell and Cambon 

1969), children with minor neurologi cal i mpairments 

(Steinber g and Rendle- Shor t 1977) , autis tic children 

(Ornitz 1970) , learning disabled children (Ayr es 1978 ; 

Ottenbacher , Watson, and Short 1979) , and schizophr enic 

adults (Leach 1960 ; Huddleston 1978) . 

In addition to duration of PRN , obser vation of the 

subject's r esponse . to vestibular r otati on i s considered 

to be ~mpor tant in the assessment of ves tibular functi on 

(Ayres 1977 ; Or nitz and Ritvo 1976) . Observations of the 

effects of vestibular stimulat ion vrhic h have been typic al l y 

used. include subjective measures such a s sensati on of 

rotation, the appearance of visual field ro tation , iopres ­

sion of tilting , and actual illotor r eaQjustments follow~ng 

rotation (Br own 1973) . In the Southern California Po st ­

rotary Nystagmus Test Manual , .Ayr es (1977) suggested tbat 

important observat i ons i nclude ~aint enance of bal~1ce and 

head control, dizzi nes s, ver tigo, nausea, alarm or tb...reat, 

and pleasure. She hypothesi zed that the responses of 
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sub jects with hyperresponsive or hypor esponsive dura t i on 

of nystagmus would differ from those 1vi t h normal dur a tion 

of nystagmus. In order to deter mine typi cal versus 

a typical r esponses to vestibular r o tation , Royeen ( 1980 ) 

conducted a study in which the r esponses of t wenty- four 

normal children to the Southern Califor ni a Po str otar y 

Nystagmus Test ( SCPNT) were observed and r epor tE;d . I t 

was concluded that atypical r espons es to ves t ibula r 

rotation included l oss of body bal ance , lack of plea sur e , 

and t he presenc e of alarm . 

The Ves t ibular Svst en and 
Emoti on al Develop .ent 

There is evidence in t he literatur e t hat t he 

ves t ibular system is important to psychosocial devel opment . 

Schilder (1933) propo sed that t he vestibul ar sy stem is a 

major organizer of sensor y infor mation and is dir ectly 

r elated to emotions . Er way (1975) was of the opini on tha~ 

the vestibular system bears a di r ect r el at i onshi p t o emo-

tional security. That the vestibular system is criti cal 

for s ensor y integration and normal personali t y development 

vras proposed by Ayr es ( 1 979) . 

Ayres ( 1972 ) inferred that the vestibular system 

is essential to a sense of emotional securi ty since it 
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provides man with a spatial rela tionship to the earth . 

Thi s gravitational security provides the base upon which 

all other relationships devel op . All r elationships will 

fail to develop appropriately if the child 1 s r elationship 

to the earth is not secure (Ayres 1979) . 

The fact that body image is critical t o emotional 

development has been well documented in t he l iter atur e . 

Schilder (1933) advanced the hypothesis t ha t the~e was a 

link between vestibular activity and the dev el opment of 

body image as well as th e ability to sepa~ at e one 1 s self 

from one 1 s environment . According to Ayr e s (197 2) , 

development of a body scheme is dependent upon the 

integration of sensory stimuli, particularly the stimuli 

of the tactile and vestibular systems . 

Further evidence that the vestibular system 

influences emotions may be derived from studies on the 

effects of vestibular stimulation. Korner and Thoman 

(1972) compar ed the effectiveness of contact versus 

vestibula-proprioceptive stimulation in soothing infants . 

They discovered that al though contact alone had a sig ­

nifj_cant effect in calming the infants, it wds not nearly 

as powerful as vestibular-proprioceptive s timulation . 

Similar results were reached in a study en the influence 
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of vestibular stimulation on the emot i onal s tate of 

i nfant ra ts (Thoman and Korner 1971 ) . Infant r at s were 

divided into two gr oups . The fir st group r eceived con­

tact stimulation through swaddling . The o ther group was 

swaddled and received vestibular stimula t i on in the fo r m 

of rotat i on. The group that r eceived both vestibular­

proprioc eptive and contact stimula t i on responded al most 

immediately with an almost tot al cessation of dis t ress 

c alls. Pederson and Ter Vr ugt ( 1973) concurr ed that 

vestibular stimulat i on has a more powerful calming effect 

on emotions than tactile stimulation . They in tur n r e ­

searched the effects of frequen cy and ampli t ude of r ocking 

on the activity of t wo month old infants and concluded 

that higher frequ encies ~Dd higher emplitudes of r ocking 

had more soothing effec ts on the infants . They hypothe ­

sized that vestibular stimula tion may be a powerful tool 

for parents to contr ol their infant's distress, thus , 

vestibular s timulation may help foster a s ecure par ent ­

child attacb~ent . 

Gellhorn (1964 ) discussed the relations hip of 

motion to emotion . He stated tha t emot i on s cau se changes 

in both tonic and phasic mu s cles resul t i ng in facial 

expressions and postural changes . Convers el y , the 
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pr oprioceptive inpu t resul ting f r om fac ial mus cle con-

t ractions can stimulate accompanying emotions . Gel lhorn 

(196~) concluded that emotions give r i se to proprioceptive 

i npu t and proprioception generates emotions . 

Vestibular Dy sfunction 

There is evidence in the literatur e that ves tibular 

dysfunc tion is associa ted wi th behavioral abno r m lities . 

This secti on of the l iter atur e r eview will pr e ent studies 

concerned with ves t ibul ar dysfunction in behav · or al dis -

orders, autism, schizophr eni a , and lear ning di sabilit i es . 

Vestibular Dy sfunction in 
Behavior Di sor ders 

Silberzahn (197 5 ) investigated sensory integr ative 

function in eighty- seven children r eferr ed to a child 

guidan~e clinic for behavi or problems . Severely emotion-

ally disturb ed children wer e not included in thi s s t udy . 

Results indi cated a high incidence of sensor y integr ative 

dysfuncti on , with the pos tur al and oilater al ' ntegr ation 

syndrome as identified by Ayr es (197 2 ) being particularly 

evident. Since vestibul ar sy s tem dysfunc t ion is clo s el y 

associated with the syndrome of pos tural and bi later al 

integration, this study provi ded evidence of he pr esence 
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of vestibul ar dysfunction in children with behavior 

disorders. 

Labyrinthine ri ghting and postrotary nystagmus 

were examined as i ndic ators of vestibular func tion in a 

group of childr en with minor neurological impairment and 

a group of matched controls (Steinber g and Rend l e- Short 

1977) . Children with minor neurological impai rm ent were 

f r equentl y ref err ed for ser vice du e o behavioral pr oblems . 

Results r evealed a highly significant deer e sed durati on 

of PRN and significantly more abno r mal l abyr inthine r e­

sponses in childr en \vi th mino r neurological impairment . 

A study of per ceptual motor func t ioning in chi ldr en 

identified a s emotionally disturbed (Rider 1973) r evealed 

similar r esults . Di stur bed children demons t ra t ed mo re 

abnormal reflex responses and scor ed significantly lower 

on tests of labyrinthine r eflexes than non- disturb ed c il ­

dren. Rider concluded that the behavi or s which led to the 

diagnosis of emotional dis tur bance could have been caused 

by immature reflex development or other sensory integrative 

deficit. 

Vestibular dysfunction was also repor ted in a 

child referred for psychiatric t r ea t ment for hyperac tivity, 

constant cha.tt ering, temper tantr ums, r udeness, and 
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inability to complete a given t ask (Bhatar a , Clark, and 

Arnold 1978) . The child was t r eated 1vi th a vestibular 

stimulation program whi ch consisted of semicircular canal 

stimulation using a rot ating chair. Following t r eatment 

improv ement s were noted in hyperkinesis, self esteem , and 

at tention span. Cons tant chatt er i ng decreased and he 

Ben der-Gest al t Test r evealed impr ovements in or ganization , 

integr ation , and sen se of proport ion . Results of t his 

study confir med the presence of vestibular dysfunction in 

thi s hyperactive child and indicated the use ul~ess of 

s emicircular canal s timulation i n the t r eatment of this 

disorder. 

Contradic tory conclusions on the pres ence of 

vestibular dysfunction in children vnth behavior problems 

similar to those described by Bhatar a , Clar k , and Arnold 

(1978) were r eached in a study by Colber t , Koegl er, and 

Markham (1 959) . While children with behavior pr oblems 

had less durat i on of PRN than nor mal children in he 

study, the difference was not gr eat enoug. t o reach 

statistical significance . 

A study by Piggott , Purc ell , Cummj_ :-- ~ s , and Caldwel l 

(1976) offered fur ther suppor t for the hy~ thesi s of ve s ­

tibular dysfunction in children with behavioral or 
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emotional disorders. Childr en referred to the Lafayette 

Cl i nic for behavioral problems were divided into t wo groups 

on the basis of cognitive perceptual motor functioning . 

Ve st ibular func t i on was assess ed through a PRN test con­

duc ted in a rotating chai r at different speeds of rotation . 

The group with a high degr ee of cognitive per ceptual motor 

dysfunction demons t r ated a shor ter dur ation of PRH than 

the group with a l ow degree of cognitive perceptual motor 

dysfunc t ion. This differenc e \vas not ed only at he l o\1/est 

speed of ro tation . No significant difference \vas r eached 

fo r high er speeds of r otation . The conclusion was r e ched 

that vestibular dysfunction may be present in emotionally 

dj_sturbed children and it may be related t o cogni ti -"e 

perceptual motor dysfunction. 

Vestibular Dysfunction in utism 

Vestibular dysfunction in childhood auti sm has 

been investigated by Orni tz (1970) , rni tz and Ritvo (1976) , 

Ritvo, Ornitz, Eviator, Iarkharn , Br own , and ~ason (1969) , 

and Colbert, Koegler, and Markham (1959) . Ritvo et al . 

(1969) discovered that autistic chi ldren demons t rated 

hyporesponsive nys tagmu s following r otational stimulation 

of the vestibular system when tes_ed wi th eyes open . o 

difference was noted wi th eyes closed . It was hypothesized 
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that autistic children are unable to proc ess both visual 

ru1d vestibular stimuli concurrently. A later s t udy that 

investigated the possibility that ocular fixat ion wa s 

responsible for the difference in PRN when eyes were open 

versus closed was reported by Orni t z and Ritvo (1976) . 

PRN was examined in autis tic and no r mal contr ols i n 

si tuations varying ocular fixati on . Autistic chi l dr en 

had significantly lower durati on of PRJ in situations in 

which ocular fixation was al lowed and prevent ed . hus 

Ornitz and Ritvo (1976) i nt erpr eted these r esults a 

support for the hypothesis that auti sti c childr en ex­

perience vestibular dysfunction . 

Further suppor t was evident in a s tudy comparing 

Pfu~ i n schizophrenic childr en described as auti s tic - like , 

non-schizophrenic behavior problems , and normal cont r ol s 

(Colbert, Koegler , and Markham 1959) . The majori ty of the 

schizophrenic children had markedly depressed or absent 

nystagmic response t o calor ic and r otational testing . 

The absence of nausea and ver t igo experienced by 

the autistic child during vestibular r otary examination 

is of additionctl interest . Or nitz and itvo (1976) indi ­

cated that this might indicate a more generalized involve­

ment of the vestibul ar system tha~ a disorder of the 

vestibulo-ocular refl ex al one woul d i mply . 
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The fact that autisti c children fr equently engage 

n such repetitive behaviors as whirling , r ocking , hand 

flapping, and toe walking has been not ed by many investi ­

gators (Colbert, Koegler , and Markham 1959 ; Orni tz 1970 ; 

Ornitz and Ritvo 1976) . The r elati onship of toe walking 

to vestibular dysfunction has been discuss ed by Colber t , 

Koegl er, and Markham (1959 ) and d emonstra ed by ~ntgomery 

and Gauger (1978) . King (1976) stated that engagement in 

the above described r epeti tive behavior s may be the child ' s 

at tempt to procur e the vestibula r stimula tion he so n eeds . 

Ornitz (1970 ) also observed the appar ent paradox that 

while autistic children s eek out vestibular stimula tion , 

they at the same time may indi cat e fear and agi ati on at 

antigravi t y play and motion. Accor ding to Orni z and 

Ritvo (1976), studies indi cate that these dis turbances 

in motility are indicative of centr al ner vous system 

dysfunction. 

Vestibular Dysfunction in 
Schizophr enia 

The association of ves tibular system dysfuncti on 

with schizoplrrenia has been investiga .ed by Schilder (1933 ) , 

Ayres and Heskett ( 1 972) , King ( 1974- ) , Er 1vay ( 197 5) , Polla ci{ 

lli~d Krieger (1958) , Huddl es t on (1978) , and Endler and Ei on 

(1978 ) . 
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Pollack and Krieger (1958) examined oculomoto r 

and vestibular responses in schizophrenic children and 

compared them with non-schizophrenic behavi or problems 

and normal controls . Results indicated that nine of 

fift een schizophrenic children, one of seven behavior 

disorders, and zero of nine normal controls wer e unable 

to disassociate head and eye movemen t s, had hyporespo~sive 

PRN , and demonstrated head and body tur ning during passive 

head turning . The schizophrenic children who displayed 

these d eviant postural and vestibular r esponses were al o 

described as inattentive and wi thdrawn . Po l lack and 

Krieger theorized that these deviances wer e d e to a 

maturational lag of the vestibular sys tem . 

Sensory integrative dysfunc tion in a young schi zo ­

phrenic girl was report ed by Ayr es and Heskett (1972 ) . 

The child was treated with a s ensory integr ative program 

which involved primarily tactile and vestibular sti ulati ng 

activities . The treatment progr am wa s based on the hypoth­

esis that somatosensory and vestibular input and integr a ­

tion are imperative for psychic, perceptual otor, and 

cogni t ive development . Following s ix mon hs of r eatmen 

the child showed improvement in cognitive func t ion, lan­

guage ability, and perceptual motor abili t y . Although 
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schizophrenic symptoms were no t analyzed stati stically , 

it was noted that the child demonstrated less bi zarr e 

fan t asy play and less bizarre verbal izations foll owing 

trea tment. This study suppor ted the hypothesis that 

schizophrenic children may experience ves tibular syst em 

dysfunction and could benef i t f r om a t r eatment progr am 

concentrating on vestibular s timulation . 

Defects in the vestibular syst ems of s chizophr enic 

adults were demonstrated by Leach (1960) and yers , 

Caldwell, and Purcell (1973 ) . Leach (1960) compar ed PR 

in schizophrenics and normal contr ols . Results howed 

that the schizophrenics had decr eased duration of PR . 

Leach referred to this as a neur al def ec . Simi l ar 

results were found in a s tudy (Myers, CaldvJel l , and 

Purcell 1973) comparing nys tagmus in ten adul t male 

chronic Wldifferentiated s chizophrenics wi th cont r ol s 

matched for age and sex. PRN was abnormal f or all of the 

schizophrenic sub jects with eight ou t of t en gr os sly 

abnormal. 

King (1974 ) presented a theor y of schi zophreni a 

etiolog~r which particularly i mpl icated t' e vestibular 

component of the proprioceptive feedback mec hanis . The 

theory evolved after cl inical evidence indicated tha t a 
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group of chronic non-paranoid schizophr eni c adults demon­

strat ed significant overall gains from a s ensory integra­

tive treatment program utilizing a vari ety of vestibular 

and proprioceptive activiti es. King hypothesized that 

the vestibular syst em in schizophr eni cs is under a c t ive 

and fails to perform its importan t r ole of integr ating all 

the sensory systems. Due to this lack of s ensorimotor 

integration schizophrenics suffer f r om per cep t ual incon­

stancy, defective posture, and abnor mal muscle ton e . 

This theory was tested and suppor ted by Huddl es ton 

(1978) and Endler and Eimon (1978) . Huddleston (1978) 

compared posture, grasp strength , and PR1 in schizophreni c 

adult males, non-schi zophrenic in- patients , and nor al 

controls. Statis tically significant di fer ences \ver e 

apparent between the schizophrenics and nor al cont r ols 

on all three measures. Endler and Ei mon (1978) st died 

postural &~d reflex integrat i on in adult ale schizo­

phrenics. Significant differ ences between s chizop r enic 

subjects and normal controls in the tonic lab rint ine 

reflex ~Dd in five out of si x subtests of the Souther n 

California Sensory Integrat i on Test concerned \vi h pos ­

tural &~d bilateral integrat i on were observed . mhese 

studies support King's (1974) hypothesis that c·_r onic 
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non- paranoid schizophrenics have abnormal pos tural and 

movement patterns due to sensory integrat i ve deficit s . 

Treatment programs implemen t ing King 's ( 1 97~) 

sugg estions were described by Levine , O' Connor , and Stacey 

(1977 ) and Jorstad, Wilbert, and \Vi rr er (1977) . Bo th 

studies consisted of pilot s tudies on senso r y integr ative 

tr eatment of the chronic schizophrenic utilizing pr · marily 

vestibular activity. Levine, O'Connor, and Stacey (1977) 

reported that all patient s demons t r ated impr ovements in 

awareness of self and others a s well as impr oved scor es 

on selected subtests of the Southern Cal ifornia Senso r y 

Int egrative Test Batter y . Patients in the study by 

Jorstad, Wilbert, and Wirr er (1977) demon t r ated i pr ove ­

ment in socialization, affect , self esteem , and gener al 

functioning. Both studies concluded that the chr onic 

non-paranoid schizophrenic adult gives evidence of sensory 

integrative dysfunction and could benefi t fro a senso r y 

motor prog~am utilizing proprioceptive and vest ibula r 

stimulation. 

Erway (1975 ) agreed that sc hizophr eni cs have dys ­

functional vestibular systems as demons t r ated by abno r mal 

nystagmus, abnormal responses to ves t ibular s ti~ulat i on , 

and immature righting reac t ions. He attri bu ~ ed this to 
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vesti bular end organ dis ord er and hypothesi zed that 

s chizophrenics lack the trace element s, manganese and 

z inc , necessary for effective otolith development . 

Vestibular Dysfunction in 
Learning Disabilities 

Literature concerning t he a ssociation between 

vesti bular dysfunction and l earning di s abilities is 

included in this review because sometimes t he probl ems 

in l earning disabilit ies and emotional di sorder s ar e ve ry 

similar making a clear d1s t inc tion betweer1 the two very 

difficult (Weeks 1979b ) . Learning di s abi l iti es have often 

been discovered in children with behavior diso r ders ( e eks 

1979b), and emotional dis t ur bances are often ound in 

ch1ldren w1th learning disabiliti es (deQui r os and Schr age r 

1978). This portion of the lit er atur e revi ew consists o 

a sample of the literat ure available r elating vestibular 

dysfunction and behavior di sor der s to l ea rning di sabil i ­

ties. A detailed analysis of disordered vestib lar syst e 

development in children 1vi th learning di sabilitie s i s 

beyond the scope of thi s r eview. The r eader ~ho i s inter -

ested in the rela t ionship of ve s t ibular di s or der s to 

learn1ng disabilities is encouraged to consult the ro r ks 

of deQuiros and Schrager ( 1978) and Ayr e s (1972, 1978 ) . 



30 

The theory that some chil dr en wi t h l ear ning dis ­

abil i ties experience vestibular dysfunction as eviden ced 

by di sordered PRN, poor muscl e tone , pr i mitive pos tural 

r ef l exes, and immature equilibrium r eac t i ons ha s been 

pres ented by Ayres (1 972 , 1978 ) , deQuir os and Sc hr ag er 

(1978), Ottenbacher (1978) , and Ot t enbacher , Watson , and 

Shor t ( 1979) . 

deQuiros and Schrager (1978) s tated that ve t ibul ar 

disorders are responsible fo r a consider abl e numb er of 

lear ning dis abiliti es and that ves t ibular pro l ems produce 

di sabilities r el ated t o mo t or skill s , l anguage devel op ent , 

and the ability to read and wri t e. 

Ayres (1 978) i nves ti gat ed the s pecifi c t ypes of 

ves tibula r disor ders t ha t con t r i bute to l earni ng disab i l ­

ities. She concluded that ves t i bul ar di sor der s can be 

subdivided en the bas i s of hypor esponsive versu s hyp er ­

responsive nyst agmus. Lear nin g disabled chi l dr en n 

hyporesponsi ve nys t agmus r eal i zed gr ea ter gains f r o 

sensory integrative treatment than did tho se ifl t h hyper-

responsive nystagmus. 

deQu.iros and Schr ager (1978) s tated that sympto s 

associated with primary learning dis abil i t ies r esu t ing 

from ves t ibul ar dysfunction included hyperac t ivity and 
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r estl essness, thus implying the possib i lit y of behavioral 

pr obl ems. Ottenbacher, Watson, and Short ( 1979) examined 

t he as sociation between nystagmus r esponsivity and behav­

i oral problems in children with learning dis abiliti es . 

All l earning disabled subjects wer e di.vided into the low 

nys tagmus group or the control group on the basis of 

s cores received from the Sout hern Cal ifor nia Post r otar y 

Nystagmus Test. Teachers rat ed all sub j ect s on a behav ­

ioral rating scale. The resul t s indi cated that learning 

di sabled children with hypor esponsive nys tagmus tended o 

exhibit greater behavior disorder al though the difference 

was not great enough to reach stat i stical signifi cance . 



CHAPTER III 

METHODOLOGY 

Subjects 

The subjects for this study consi sted of two 

group s of children between eight and t en year s of age . 

All were enrolled in the Grand Pr airi e Independent School 

District (see table 1 ) . 

The experimental group cons i s t ed of s even chil ­

dren attending special cla s ses f or behavior disorder s . 

Sub j ects ranged in age from eight to ten years and in­

cluded six males and on e f emale. All s even children wer e 

certified as emotionally di sturb ed by a li cens ed psychol ­

ogist or psychiatrist. The most predomi nant problems 

which classified these children a s " emot i onally dis turb ed" 

included temper tantrums, disrupti ve behavior, and general 

inability to cooperate in a l ar ge gr oup or classroom 

situation. None of these seven children car ried addi ­

tional diagnoses of neurological dysfunction, lear ning 

disabilities, men tal r etardati on , sensory loss , or severe 

emotional disturbance (i.e., aut ism or s chi zophr eni a ) . 

32 
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Ages 

8 

9 
10 

Total 

33 

TABLE 1 

DISTRIBUTION OF THE TWO GROUPS IN TERMS 
OF AGE AND SEX 

Experimental Group Control Group 
(n=7) (n=7) 

Male Female Mal e Femal e 

0 1 0 1 

4 0 4 0 

2 0 2 0 

6 1 6 1 

The control group consi sted of seven children 

of similar age, sex, and grade level attending regular 

classes at GPISD. Likewise, non e of the s e chi ldr en 1ver e 

identified as learning disabled, mental ly r etar ded , blind , 

deaf, or neurologically handic apped . 

All children attended cla s s es hou s ed in Aust i n 

Elementary School of the Grand Prairi e I ndependent School 

District. See appendix A f or facili ty permission fo r m. 

The parents of all sub jec t s wer e mail ed a desc r i p-

tion of the study and info::-med cons ent fo r r;J ( s ee appendix 

B). The author contact ed each of the par ents by telephone 

to answel" a .. t"ly addi tional ques t i ons con cerning the r "3sear ch 



project. Fourteen informed consent forms were mailed out . 

One hundred percent were approved and r eturned . 

Instrument 

The purpose of this study was to determine if 

vestibular dysfunction exists in children wi th behavior 

disorders. Postrotary nyst agmus tests have been used by 

many investigators as indi cators of vestibular dysfunct i on 

(Brown 1973; Ritvo et al. 1969 ; Bhatara, Cl ark , and Ar nold 

1978; Kru~tner et al. 1976; Huddleston 1978 ; Leach 1960 ) . 

The postrotary nystagmus test used in t his study was the 

Southern California Postrotary Nystagmus Test (SCPNT) 

developed by Ayres in 1977. The SCPNT pr ovides a stand­

ardized procedure for measuring and comparing against 

normal expectations horizontal postrotary nystagmus . 

Researchers who have employed the us e of the SCPNT have 

included Ottenbacher (1978) , Ottenbacher, Watson, and 

Short (1979), Royeen (1980), and Keating (1 979) . 

The normative sample upon whi ch the SC?NT was 

standardized consis ted of 111 boys and 115 girls between 

five and nine years of age livi ng in the southwestern 

part of Los ftngel es Co~nty , California . For the purposes 

of this study, the experimental group was compared against 
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t h e control group instead of Ayres' (1977) normat i ve 

s ample. 

Materials necessary f or the admini s t r ation of 

t h e SCPNT included a stopwatch, nyst agmus board, 30 degr ee 

angle guide, and the SCPNT manual (Ayres 1977) . 

The reliability coefficient of the SC PNT wa s 

r eported to be .834 by Ayres (1 977) . This value was 

obtained by having independent examiner s test and r etest 

forty-two children. Royeen (1980) conduc ted a s tudy on 

the factors which affect the test-retest r eli ability of 

the SCPNT and concluded that it is a r eli able test not 

affected by the time of the test adminis t r ation . 

Validity of the SCPNT was demons t r ated by Keating 

(1979) in a study comparing durati on of nyst agmus in 

twenty normal females between t -vren ty- five and thi r ty years 

of age as measured by the SCPNT and electr onys tagmog r aphy 

(ENG). ENG has been noted to be a valid and pr ec ise 

method of measurement of pos t ro tary nystagmus ( i bbling 

1969). A significant correlation 1vas f01.md between s co re s 

of duration obtained from the two tests . This study lends 

support to the validity of the SCPNT by r ela t ing it to an 

already "proven" measure of postro t ary nystagmus . 
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Additional suppor t for cri terion referenced 

validity of the SCPNT was demons t r ated in a s t udy whi ch 

concluded that four vari abl es iden t ifi ed as r el a t ed to 

v es tibula-proprio ceptive functi on (muscl e ton e , pron e 

ext ension posture, standing bal anc e eyes clos ed , and 

s t anding balance eyes open ) shar ed si gnific an t var iance 

with the SCPNT when subject ed to mul t i ple r egr ession 

analysis (Ottenbacher 1978) . 

It should be not ed that the r otar y test of 

nystagmus is not ac cept ed by all i nvest i gator s as a 

valid measurement of ves t i bul ar f uncti on . deQuiros and 

Schrager (1978) st ated t hat r esul t s of r otar y nys t agmus 

tests are r elated not only t o vesti bular s t ruc tur es bu t 

also to other central s t ruc tur es l ocated primarily a t 

the brain stem. Abnormal pos t r otar y nys tagmus is no t 

solely indicative of ves t ibul ar dysfunction . For t he 

purposes of this study , however, t hi s inves t i gato r 

accepts the Southern Californi a Postrot ar y -ys tagmu s Tes t 

as a reliable and valid measur ement of nys tagmus r es pons e 

and vestibular function . 

Pro cedur e f or Co llect i on of Data 

The SCPNT 1tras admini ster ed by t he autho r to each 

subject j_ndividually. All t es ts were given. in the s ame 
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l ocation. The testing area had minimal light ing and was 

devoid of auditory and visual distr actions . The nyst agmus 

board was placed in the middl e of the empty ar ea and mats 

were placed around the board to provide protection if 

balance was lost. 

All testing was comple ted during t wo mo r ning 

sessions. Care was taken t hat the test \vas administer ed 

to the children following participation in qui et cl a ss ­

room activities versus physi cal education ac tivi ty whi ch 

might have provided extra vest ibular stimulat ion and 

thus contaminated the r esul t s. 

Administration of the SCPNT was acco r ding to 

standardized procedure in the SCPNT manual (Ayr es 1977) . 

The child was asked to sit in a crosslegg ed manner on the 

nystagmus board and to hold on to the edge of the boar d . 

The child's head was ventrally flexed 30 deg r ees so that 

the horizontal semicircular canals 1vere parallel \vi th the 

floor. P~ angle guide was used to insure pr oper amount 

of flexion. The child was ins t r ucted to k eep his head 

bent and eyes open while turning, and after stopping, to 

look up into space. The author passively r otated the 

child to the left ten times in twenty s econds and then 

stopped abruptly. Dt.:tration of nyst agmus v.ras ob s er ved and 

timed to the nearest full seccnd. Af ter ce ss at i on of 
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rotation, the author asked the child if he felt all right 

and was willing to continue. If the child agr eed , the 

procedure was continued with ro tation to the right . 

Fifteen seconds were allowed to elapse befor e the pro ­

cedure was repeated to allow the nervous sys tem to r eturn 

to a more normal state . 

Duration in seconds following ro tat i on to the 

right was added to duration in seconds for the l eft to 

yield total duration of nystagmus. 

Responses to rotation were observed and r ated . 

Observations were made of the child's l oss of body balanc e , 

loss of head control, vertigo, dizziness, n au s ea , alarm, 

and pleasure. Determina.tion of the pres ence of verti go , 

dizziness, nausea, and pleasure were made by asking t he 

child, "Is the room turning around?" (vertigo ) , "Doe s you r 

head feel furmy?" (dizziness ) , "Do es your tummy feel 

fwmy?" (nausea), and "Was it fun?" (pleasure ) . Pleasure 

was also indicated when smiling, laughing, and a desire to 

continue spirilling were observed. Alarm was obser ved if 

autonomic nervous system reactions were obs erved (pallor, 

sweating, or flushing) or if the child verbalized fe ar. 

Responses to rota tion were scored as foll ows: 

not observed=], slight response=2, definite response=1. 

See appendix C for Sample Scoring Pla-'1. 
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The total time requir ed to administ er the test 

was approximately seven minutes per child . 

Procedur e for Analysis of Data 

The data relating to each of the hypotheses were 

analyzed as follows: 

Hypothesis I: Duration of PRN-- Student ' s 1 - test 

was used to test the significance of the di fference between 

duration of PRN of the experimental and cont r ol groups . 

Us e of this test required that the da ta met certain s ta­

tistical assumptions. First, the popula t i on distributions 

must be normal in form (Hays 1973) . The standar dization 

data presented in the SCPNT Test Hanual (Ayr es 1977) 

appears t o fall in a normal distr ibution, so it was assumed 

that this requir ement was met . Second, scores mu s t consist 

of interval or ratio data (Mc Call 1975) . Number of seconds 

is a ratio scale of measurement. Thi rd, the variances of 

the populations should be homogeneous (McCall 1975; Hays 

1973). McCall (1975) advised that the principle of homo ­

geneity of variance would not be violated if the ratio of 

variance was two t o one. Variance in thi s study slightly 

exceeded this ratio but because Hays (1973) stated that 

relatively large differences in variance can be to lerated 
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·~vhen the number of subjects is equal, i t was assumed that -

thi s requirement was met. 

Hypotheses II-VIII: Responses t o Vestibular 

Rotation--The Mann Whitney U Test of Population Differ­

ences was used to test the significance of the diff er ence 

b etween experimental and control groups in responses to 

vestibular rotation (i.e., body balance, head contr ol, 

vertigo, dizziness, nausea , alarm, and pleasur e) . Use 

of the Mann vJhi tney U Test r equired that t he data met 

certain assumptions. The scale of measurement must be 

continuous and of an ordinal na t ur e (McCall 1975) . Data 

in this study met both of thes e assumptions. 

Statistical significance was set at the .05 level 

for all hypothes es. 



CHAPTER IV 

RESULTS AND DISCUSSION 

Results 

The r esults of this study are summari zed accor ding 

to hypothesis as follows (see appendix D for actual r aw 

scores): 

H.:y129thesis I: Duration of PRN-- Student ' s ..t. test 

indicated that there was a significant dj_f fer ence in 

duration of PRN between normal and behavior disordered 

children at the . 05 level of signifi cance (see table 2 ) . 

The null b.ypothesis that there would be no significant 

differenc e in duration of PRH is rej ec t ed in favor of 

the alternate . 

TABLE 2 

i TEST OF DURATION OF PR . 

-· I 

I Standard 
Group N df Nea..'1 Deviat i on ..t. Value Significance 

I 

Experimental 6* 5 13. 00 5. 14-
- 2 . e.s . 05 

Cont:roJ. 7 6 24. 14- 9. 4-4-

*One child was una.ble to complete the study 
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Hypothesis II: Loss of Body Balance--The null 

hypothesis that children with behavior disor der s \vould 

not differ from normal children with r espect t o l oss of 

body balance after rotation was no t suppor ted by the 

Mann Whitney U Test (see tabl e 3) . A s i gni f icant dif ­

fer ence between the two was noted a t the . 05 l ev el. The 

de cision is to reject the null hypot hes i s i n favo r of 

t h e alternate. 

TABLE 3 

}~ WHITNEY U TEST OF LOSS OF BALANCE 

Dj_stribution U Value 
of Ratings Requi r ed 

Group N U Valu e f or Sig- Si gni fi cance 
1 2 3 nifi cance* 

Experimental 7 2 4 1 < 8 
43 - . 05 

Control 7 0 1 6 > 41 -

*alpha=.05 

Hypothesis III: Loss of Head Contr ol -- The null 

hypothesis that children with behavi or disor der s would 

not differ from normal children wi th r espect t o lo s s of 

head control was supported by the Mann Whitney U Test 

(see table 4 ) . There \vas no significant diff er ence in 



lo ss of head control between the experimental and contr ol 

groups at the .05 level of significance . The null hypoth­

esi s is not rejected. 

TABLE 4 

MANN WHITNEY U TEST FOR LOSS OF HEAD CONTROL 

Distribution U Value 
of Ratings Requir ed 

Gr oup N U Val ue fo r Sig - Significance 
1 2 3 ni f i canc e* 

Experimental 7 3 4 0 < 8 
38 - N. S. 

Control 7 2 0 5 > 41 -

*alpha=.05 

Hypothesis I V: Vertigo--The null hypothesis that 

children 1nth behavior disorder s woul d not differ signif-

icantly from normal children with r espect to experience 

of vertigo was supported by the Mann Whi tney U Te st ( see 

table 5). There was no significant di ffe r ence in ratings 

of vertigo between the experiment al and contr ol gr oup s at 

the .05 level of significance . The null hypothesi s i s 

not rejected. 



Group 

Experimental 

Control 

*alpha=.05 
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TABLE 5 

MANN WHITNEY U TEST FOR VERTIGO 

Distribution U Value 
of Ratings Required 

N u Value f or Sig-

1 2 3 
nificance* 

7 2 4 1 < 8 
21.5 -

7 3 3 1 > 41 -

Signif i canc e 

N. S . 

Hypothesis V: Dizziness--The null hypo thesis 

that children with behavior disorders -vmuld no t differ 

from normal children with respect to experi ence of 

dizziness was supported by t he Mann Whitney U Te s t 

(see table 6) . There was no significant diffe r ence 

in ratings of dizziness between the experimen t al and 

control groups at the . 05 level of significance . The 

null hypothesis is not rejec ted. 

Hypothesis VI : Nausea-- The null hypothes is that 

children with behavior disorders would not diff er sig -

nificantly from normal children with r espect t o experi ­

ence of nausea was supported by the Mann Whitney U Test 

(see table 7). There was no significant diff er ence in 

ratings of nausea between the experimental and cont r ol 
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groups at the .05 level of significance. The null hypoth­

esis is not rejected. 

TABLE 6 

MANN WHITNEY U TEST OF DI ZZINESS 

Distribution U Value 
of Ratings Required 

Group N u Value f or Sig- Significance 
1 2 3 nifi cance* 

Experimental 7 3 4- 0 / 8 " 
26 .5 - N. S. 

Control 7 3 3 1 > 4-1 
-

*alpha=.05 

TABLE 7 

MANN WHITNEY U TEST OF NAUSEA 

Distribut ion U Val ue 
of Ra t ings Requir ed 

Group N u Value for Sig- Significance 
1 2 3 nificance* 

Experimental 7 0 3 4- < 8 
30 - N.S. 

Control 7 1 3 3 > 4-1 
-

-
*alpha=.05 
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Hypothesis VII: Alarm-- The null hypothesis that 

children with behavior disorder s would not differ from 

normal children with r esp ect to experience of alarm was 

supported by the Hann '\AJhi t ney U Test ( see tabl e 8) . There 

was no significant differ ence i n ratings of alarm between 

the experimental and cont r ol gr oups at the .05 level of 

s ignificance. The null hypothes i s is no t r ejected . 

Group 

Experimental 

Control 

* ~ h o ~ a..Lp a=. ;; 

N 

7 

7 

TABLE 8 

MANN WHI TNEY U TEST OF ALARM 

Distribu t i on U Value 
of Ratings Required 

u Value for Sig - Significance 

1 2 3 nificance* 

1 1 5 < 8 
27 . 5 - N. S. 

1 0 6 > 4-1 
-

Hynothesis VIII: Pl easur e-- The null hypothe sis 

that children with behavior di sor de r s would not differ 

from normal children wlth re spect to experience of 

pleasure was supported by t he 11a....'1ll Hhitney U Te st ( see 

t able 9). There was no significant differ ence in ra t ing s 

of pleasure behveen t he exper imental and control groups 
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a t the .05 level of significance. The null hypothesi s is 

not rejected. 

TABLE 9 

MANN WHITNEY U TEST OF PLEASURE 

Distribut ion U Value 
of Ratings Requir ed 

Group N u Value f or Si g- Si gnifi cance 
1 2 3 nifi cance* 

Exp erimental 7 5 0 2 < 8 
29.5 - N. S. 

Control 7 3 2 2 > 4-1 
-

*alpha= .05 

Discussion 

Results of this study i ndi cate that children with 

behavior disorders have vestibular dysfunc t i on as evi ­

denced by abnormal duration of PRN and abnor mal lo ss of 

body balance fol lowing vestibular ro tati on . Further mor e , 

the results suggest that children with behavi or disor ders 

have hyporesponsive nystagmus, that is t heir durat i on of 

PPJ~ is significantly lo-vrer than t ha t of the nor mal contr ol 

group. 
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Although statistical significance was pre­

established at the .05 level, duration of PRN actually 

achi eved significance at the . 02 level. 

Tvm situations should be noted which might have 

affected the data. PRN data was not available for experi ­

mental subject #2 . After the first series of r otation, 

this subject immediately covered his eyes and demonstr ated 

such an upsetting response to the rotat ion that the ses ­

sion was discontinued. The other situation that might 

have produced an effect on the data was the abnormally 

l ong duration of PRN (forty-four s econds) demonstra ted 

by subject #13 of the control group (see appendix C) . 

Furthermore, because of the limited sample size used in 

this study, caution should be used in interpre tat i on of 

its results. 

Although there are several hypotheses theorizing 

the etiology of hyporesponsive nystagmus, Ayr es (1977) 

stated that the most r easonable one is overinhibition of 

the vestibular nuclei. This overinhibi t i on could be a 

result of a hyperac t ivity of the cerebellum's inhibitory 

influence or it could be attributed to influenc e of the 

reticular formation which account s for degree of arousal . 

The effect of overinhibition of t he vestibular nuclei, 
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regardless of cause, is that the appropria te amount of 

vestibular input fails to be integr ated in the nervous 

system resulting in sensory integr at i ve problems and , as 

t his study suggests, behavior disord er s . 

Unlike the results of the study by Colbert , 

Ko egler , and Markham (1959) whi ch indi cated that a 

number of children with sever e mental disor ders had a 

t otal lack of nystagmus or nyst agmus of very short dura­

tion (five seconds or less ) , all experimental subj ects 

in this study demonstrated some nystagmus and only one 

subject had a total duration of PRN of l es s than fi ve 

seconds . Perhaps this suggests that sever ity of emot i on al 

disorder may corr el ate with abno r mality of nyst agmus . 

This proposition receives tentative suppor t fr om the 

results of studies by Colb ert, Koegler, and Markham (1959) 

and Huddleston (1978) which compared duration of PRN in 

schizophrenic patients, non-s chizophrenic patient s, and 

normal controls. Both studies r esul ted in duration of Pili~ 

that could be ordered from leas t to highest fo r each of 

the groups as foll ows: sc hi zophr eni cs, non- schizophr eni c 

behavior disorders, and nor mal con trol s. Ho \vever, the 

differ ence bet1:1een non- schi zophr eni cs and no r mal ccn t r ols 

did not .reach signifi cance and ther ef or e t hi s proposi t::i_on 
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should only be accepted as conjecture. Fur ther inves ti ­

gation into the correlation of severity of emot i onal 

disorder with degree of vestibular dysfunc t i on might be 

warranted. 

Results of this study indic at ed that r esponses of 

dizziness, vertigo, nausea, alarm, pleasur e , and l oss of 

h ead control were not significantly di ffer ent fo r the 

experimental groups. The only signifi cantly differ ent 

r esponse to vestibular rotat i on wa s l oss of body balance . 

The behavior disordered children tended to lost their 

balance following rotation while the normal contr ols did 

not. Two members of the experimental group comple te l y 

lost their balance and fell to the fl oor while none of 

the control members totally l os t body balance . Mainte ­

nance of body posture was noted in six out of s even 

members of the control group but in only one out of s even 

members of the experimental gr oup . These resul t s l end 

support t o the proposition that behavior disorder ed chil­

dren have vestibular dysfunction . 

Although there was no significant differ ence in 

loss of head control, it should be noted that all s even 

members of the experimental group demons t rated some degree 

of loss 1-rhile only two of the seven subjects in the 
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control group evidenced loss of head control . On e of 

t hese was control subject #13 who had hyperr esponsive 

nystagmus. Because the Mann Whitn ey U Value f or l oss 

of head control (U=38) closely approached the val ue 

r equired for significance (U~41 ) , perhaps a l arg er N 

would have yielded a significant diff er ence . 

This study supported Ayr es' ( 1977) statement that 

the average child experienc es verti go . Some degr ee of 

vertigo was experienced by 86% of the sub j ects (s ix out 

of seven in each group). Comments included " the wall is 

moving" and "the building looks like i t ' s f alling do wn . " 

There was no difference in dizziness between the 

groups. The majority of subj ects experi enced some deg r ee 

of dizziness. All subjects with the mos t abnormal dura­

tions of PRN (both hyporesponsive and hyperresponsive ) 

rated the highest degree of dizziness. Comment s f r om 

these subjects included complaints of headaches and 

statements like "it feels like I 'm on a shock wave . " 

Definite nausea was not a typical r esponse f or 

either the normal children or the children vri th behavior 

disorders. A mild degr ee of nausea was experienced by 

43% of the experimental and control groups combi ned . 

Descriptions of f eelings included "but t erflies , " "weird) " 
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and "my tummy fell out." Only one subject, con t r ol 

subject #13 with hyperresponsive PRN, definit ely indi -

cated nausea. These results concur with tho se of Royeen 

( 1980) . 

The vast majority, 71 % of the experimental group 

and 86% of the control group, did not give any indication 

of alarm. The subjects who did indicate alarm included 

control subject #13 with hyperr espons i ve PRN and experi ­

mental subject #2 who was unable to comple te the s es s i on 

because of his response . These resul t s agr ee with 

Royeen's (1980) conclusion that al arm is an atypical 

response to vestibular rotation . 

Pleasure was a common r esponse to r otation . Again 

this result concurs with that of Royeen (1980) and Ayr e s 

(1977). Pleasurable st atements included "wi s h I could do 

thiS all the time, II 11 thiS iS fun, II and 11 Wher e dO YOU bUy 

one of thes e?." Hanv children demons t r ated a desire to 
" 

continue spinning after the test . The four subj ects , t 1.vo 

control an j two experimental, who did no t indica e pleasure 

~,,rere the ones experi en cine dizziness , vertigo , naus ea , and 

loss of body balance and head control . 

Typical responses of the nor mal childr en t o ves -

tibular r otation included experiences of pleasure (7 1%) , 
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vertigo (86%) , and dizziness (86%) . ~hld nausea was also 

common with 57% of the normal children expressing some 

complaint. Atypical responses to rotation noted in thi s 

study included experience of alarm (14-%) , loss of body 

bal~~ce (14-%), and loss of head control (29%) . 

Partial support for these resul ts may be derived 

f rom Royeen's (1980) study which concluded t hat a t ypi cal 

responses included experience of alarm , l ack of ple sure , 

and loss of body balance while turning . The pres ent s tudy 

indicated that, in addition to pleasure, vertigo and diz­

ziness were typical respons es to rotation . Loss of head 

control was noted to be an atypical r esponse in addi t i on 

to experience of alarm and l oss of body balance . The 

discrepa..'1cies between this s t udy and that of Royeen ( 1980) 

may be due to actual population differenc es or diff er ence s 

between raters. Further r esearch is needed to clarify 

what constitutes a typical versus atypical response t o 

vestibular rotat ion. 



CHAPTER V 

SUMMARY, CONCLUS I OH, AcfiJD 

RECOM1'1ENDA'I'I ON S 

Summary 

This study was undertaken to invest i gate the 

po ssibility that children wi th behavi or disor der s have 

vestibular dysfunction. Using duration of pos t r otary 

nystagmus and response to rotat i on as indicators of 

vestibular ftmction, sev en children with behavi or dis ­

orders and seven normal childr en between eight and ten 

years of age enrolled in Grand Pr airie Independent Schoo l 

District ~ere given the Southern California Po st r ot ary 

Nystagmus Test. Children wi th behavi or disor ders r e­

vealed significantly lower durat i on of postrotary 

nystagmus and significantly gre2ter loss of body balance 

following rotation. Other responses (ve:r·t i go , dizziness, 

nausea, alarm, pleasure, and loss of head cont r ol ) di d 

not yield significant differences. 

Conclus ion 

On the basis of the signifi cant differ ences in 

duration of postrotary nyst agml:.s ac>J.d main tenanc ~ of oody 

54 
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balance, it is concluded that children wi th behavior 

disorders do give evidence of vestibular dysfunc t i on . 

This study offers support f or the content i on that ves ­

tibular based disorders may correspond with behavi oral 

disorders. 

Results of this study hold impli cations f or the 

clinician working with the child suff ering from behavioral 

disorder. It is suggested that such childr en s hould be 

assessed with the SCPNT for possible ves t i bul ar dysfunc ­

tion which might account for behavioral problems . I f 

assessed for vestibular dysfuncti on ear ly in life per haps 

vestibular based behavioral problems could be dis cover ed . 

Once identified, such children should be i nvol ved in a 

sensory integrative program of t r eatmen t whi ch stresses 

vestibular activity. It is further r ecommended that 

additional clinical research be done on the effe ctiveness 

of vestibular bas ed treatment programs for the child with 

behavior disorder. 

Recommendat i on s 

Reco~~endations for future r e s earch i n this area 

include the following: 
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1. A larger sample of subjects including more 

females and a wider age range should be used in future 

i nvestigations. 

2. Electronystagmography , known to be a more 

precise method of measurement of nystagmus than direct 

observation, might be used in the future to l end more 

credence to the hypothesis that vestibular dysfunction 

exists in children with behavi or disorders . ENG may be 

particularly useful in testing questionable or difficult 

subjects. 

3. Future inves t igation should include other 

indicators of vestibular func t ion ( e . g ., equilibrium 

reaction) as well as postrotar y nystagmus . Ayres ( 1977 ) 

pointed out that nystagmus is onl y one measure of ves ­

tibular function and normal nys tagmus does not mean that 

all aspects of the vestibular system are nor mal . Such 

investigation could result in a screeni ng or assessment 

tool that would be appropri ate for the of ten uncoop erative 

child wi.th behavior disorder . 

4. Further research is warr anted into typi cal 

versus atypical responses to rotation in or der that they 

may be organized in such a way t o assis t i n diagnosis of 

vestibular dvsfunction. Also, such investigation may 
" 
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result in operationally defined responses to r ot ation 

which would benefit the clinician as well as the re­

searcher. 

5. Investigation in to the correl ation of s ev eri t y 

of behavioral disorder with degree of vestibular dysfunc ­

tion may be of interest. 

6. Investigation into the specifi c behavior 

problems that are correlated with ves t ibul ar dys fun ct i on 

might produce use~~l information in te rms of identifying 

the child with vestibular dysfunc t ion. 

7. Research into the effec t iveness of ve s t ibul a r 

based treatment program s versus t r adi t i onal t r eatmen t 

programs for the child with behavior disor der could off er 

further support for the hypothesis of ves t ibular dysfunc­

tion in behavior disorders. Furthermor e, su ch r e s earch 

could help specify the tr eatment t echniques mos t useful 

for the child with behavior disor der . 
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The Grand Prairie Independen t School District gives 

permission to M. Sheryl Sughrua, OTR to conduct part of a 

research project concerned with ves t ibula r function in 

children with behavior disorders using children enrolled 

in Stephen F. Austin Elementary School and Plan A Special 

Education. This pe rmission is give n on the pr ovision tha t 

the parents of the children also give the ir consent and 

that no names will be used. I t is unde r s t ood that thi s 

research is done in conjunction with Ms . Sughrua ' s gr aduat e 

work at Texas Woman's University . 

Principal 
Austin Elementary School 
Grand Prairie Independen t 

School District 

Director of Special Educa tion 
Grand Prairie Independent 

School District 

Da t e 

Date 
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May 14, 1980 

Dear Parents, 

Your child has been selecte d a s a participant i n a s t ud y on t he 
vestibular sensory system to be done a t Aus tin Elementary School . 
This study is being conduct ed fo r a Mas t e r' s Degr ee i n Occupa tional 
Therapy at Texas Woman's Un i ve r si t y and has been app r oved by the 
Grand Prairie Inde pendent School Di s trict. 

The vestibular s ystem is the sensory sys t em tha t r esponds to gr avi t y 
and motion. When functioning pr operly i t he l ps us t o keep our 
balance and to maintain a cons tant fiel d of vision. 

The test to be used is the Southe rn Californi a Po s t r o t a r y Nys t agmus 
Test developed by A. J ean Ayr es , OTR , Ph. D. The t es t t akes only 
5 minutes and will be admini s t e r ed by a r egis t e r ed occupationa l 
therapist trained in the pr ocedure . 

Results of this test will be r e l eased only t o pa r ent s or l ega l 
guardians upon reques t. All da ta will be confide nt ial . 

Participation in this study is volunta r y a nd your child may withd r aw 
at any time. 

If you agree to this study PLEASE SIGN YOUR NAl'!E A."W A \HT ESS ' NAHE 
ON THE ENCLOSED FOill-! AND RETURN TO HE IN THE ENCLOSED STANPED ENVELOPE. 

I will contact you via phone within t he nex t few days to a nswe r any 
questions you might have about the study . 

Your child's participation in thi s study will be gr ea tly app r ecia t ed . 

Thank you, 

M. She r yl Sughrua 
Regist e r e d Occupa ti ona l The r ap i st 
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Consent Form 

TEXAS WOMAN'S UNIVERSITY 
HUMAN RESEARCH REVIEW COMMITTEE 

Form A - Written presentation to s ubj ec t 

Consent to Act as a Subj ec t for Re search and Inves tiga t ion: 

The following infor mation is t o be r ead t o or r ead by the s ubj ec t. 
One copy of this fo rm, s i gned and wi t nessed , mus t be given t o each 
subject. A second copy mus t be r e t a ine d by t he inves t i ga tor fo r 
filing with the Chairman of the Human Subj ect s Review Cowmittee . 
A third copy may be made fo r the inves ti ga t or' s files . 

1. I here by authorize M. Sheryl Sughrua , OTR 
(Name of pe r s on( s) who will perfo r m 
procedure ( s ) or i nves tiga tion( s) 

to perform the followin g procedure (s) or inves ti ga tion( s ) : 
(Describe in de t a il) 

To test my child' s vestibular functionin g using the Sou t hern 
California Po s trot a r y Nys t agmus Tes t. The ~ s t t akes app roxi~ately 

five minutes. The child will s i t on a boa r d 1 . 5 inches f r om t he 
floor. The occupa tiona l therapi s t will rot a t e t he ch ild 10 t imes 
in 20 seconds to his/her r i ght and t hen lef t acco r ding t o s tan­
dardized procedure. 

2. The procedure or investiga tion li s t ed in Pa ragraph 1 has been 

3. 

explained to me by M. She r yl Sughr ua , OTR 

(a) I understand 
in Paragraph 
discomforts: 

(Name) 

t ha t the pr ocedures or inves tiga tions described 
1 involve t he fo llowing poss i ble ri sks or 

(Describe in de t ail) 

Some children occasionally expe r i ence l oss of balance, na usea , 
dizziness , or fe a r /d i slike wh ile being slowly tu rned . If t he child 
gives any evidence of t hese effect s t he occ upa t ional t he r apis t 
will stop the p r ocedur e . A ma t wi ll be used to pr o t ect any child 
who may lose his/her balance. The child will be allowe d to 
terminate the t est at any time . 
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(Form A - Continuation) 

3. (b) I understand that the procedures a nd investiga t ions des ­
cribed in Paragraph 1 have the fol l owing potential benefi t s 
to myself and/or others: 

Results of this s tudy could provide useful informa tion 
on vestibular functionin g in children and i t s r e l a t ionship 
to behavior. This info rma tion may he lp us t o know how to 
direct the trea tment and education of chi ldren wi th behavio r 
disorders in the f uture . 

(c) I understand that - No medical se rv ices or compe nsa t ion is 
provided t o s ubject s by the unive r s ity 
as a r esult of i njur y f r om part icipation 
in re search. 

4. An offer to answer all of my ques tions r ega r ding the s tud y has 
been made. If alternative pr ocedu r es a r e mo r e advanta geous t o 
me, they have bee n exp l ained . I unde r s t and that I may t e r minate 
my participation in the s tudy a t any t ime . 

Subject's Signature Date 

(If the subject is a minor (age ___ ), or i s unab l e t o s i gn because : 

Signatures (one required) 

Father Dat e 

Mother Da t e 

Guardian Da t e 

Witness (one required) Date 
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SOUTHERN CALIFORNIA POSTROTARY NYSTAGMUS TEST 

SAMPLE SCORING PLAN 

NAME ------------------------------ GROUP -----------------------

AGE SEX 

DURATION OF PRN 

Duration of nystagmus following rotation t o the l e ft seconds 

Duration of nystagmus follmving rotation to the right second s 

Total duration of nys t agmus second s 

RESPONSES TO ROTATION 

1. Loss of balance : 1 2 3 
definitely not ed s lightly noted not obse rved 

2. Loss of head control: 1 2 3 
definitely noted slightly no t ed not obse rve d 

3. Vertigo: 1 2 3 
definitely noted s lightly noted not obse r ved 

4. Dizziness: 1 2 3 
definitely noted s lightly noted not observed 

5. Nausea: 1 2 3 
definitely noted slightly noted not observed 

6. Ala rm: 1 2 3 
definitely noted slight l y noted not observed 

7. Pleasure: 1 2 3 
definitely noted slightly no t ed not observed 
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TABLE 10 

TEST SCORES OF THE CONTROL GROUP 
-- = -T Duration Ct-1 (j) Ct-1 r-l 0 

0 C) 0 0 tJJ) 

Ul 8 H ·rl Child Age Sex Ul'd+J 4J 

L R Tot al Ulr-1 UlcUS:: H 
0 cU 0 (j) 0 (j) 
H I=Q H ~ U :> 

8 8 F 12 1 5 27 3 3 1 

9 9 M 11 10 21 3 3 2 

10 9 M 8 7 1 5 3 3 1 

1 1 9 M 10 10 20 3 3 3 

12 9 M 1 1 9 20 3 1 1 

1 3 10 M 25 19 l.tl.t 2 1 2 

1Lt 10 M 1 1 11 22 3 3 2 

Ul 
Ul 
(j) 

s:: cU 
·rl (j) 

t'l Ul 
t'l :::s 
·rl cU 
~ ~ 

3 2 

2 3 

1 2 

2 3 

1 2 

1 1 

2 3 

s 
H 
cU 

~ 

3 

3 

3 

3 

3 

2 

3 

(j) 

H 
:::s 
Ul 
cU 
(j) 

.-l 
P-. 

1 

1 

1 

2 

3 

3 

2 

(J'\ 

""-J 



TABLE 11 

TEST SCORES OF THE EXPERIMENTAL GROUP 

(/) 

Duration (/) 

tH(J) lH ..-1 0 (j) 

00 0 0 b.O .s 
Sex (/)§ H ·rl Child Age 

L R Total (/) 'd 4J 4J ~ 
Ul,.-1 UlcU~ H N 
oro 0 (j) 0 (j) ·rl 

H c:Q H ~ O > q 

1 8 F 5 10 1 5 2 2 3 2 

No No No 
2 9 M Data Data Data 1 1 1 1 

3 9 M 10 6 16 2 1 2 2 

4- 9 M 2 2 4- 1 1 1 1 

5 9 M 1 1 8 19 2 2 2 2 

6 10 M 7 5 12 2 2 2 1 

7 10 M 6 6 12 3 2 2 2 

cU 
(j) s 
(/) H 
::::! cU 
cU ..-1 z ~ 

3 3 

2 2 

2 3 

2 2 

3 3 

3 3 

3 3 

(j) 

H 
::::! 
(/) 

cU 
(j) 

..-1 
P-. 

1 

3 

1 

3 

1 

1 

1 

()'\ 
(X) 
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