
TEST-RETEST RELIABILITY OF THE 

SOUTHERN CALIFORNIA POSTROTARY NYSTAGMUS TEST 

\viTH LEARNING DISABLED CHILDREN 

A THESIS 

SUBMITTED IN PARTIAL FULFILLMENT OF THE REQUIREMENTS 

FOR THE DEGREE OF MASTER OF ARTS 

IN THE GRADUATE SCHOOL OF THE 

TEXAS WOMAN'S UNIVERSITY 

SCHOOL OF OCCUPATIONAL THERAPY 

BY 

JAMIE B. KONKEL 

DENTON, TEXAS 

DECEMBER, 1982 



The Graduate School 

Texas Woman1
S University 

Denton, Texas 

______ A_.;ug=-u_s_t_ 2 ?__! __ 19_?._?·--···--. 

vVe hereby recommend that the thesis prepared under 

our supervision by Jamie B. Konk_g_l__ ________________ _ 

entitled Test-Retest Reliability of the_ South_e_rn ____ _ 

_Qalifornia ~ostrotary Nys_tagmus Test with T,earn- --· 

--~ Disabled Chil.drex...on--. ___________ _ 

-----·-----------------------

be accepted as fulfilling this part of the requirements for the Degree of 

Master of Arts 

Dissertation/Theses signature page is here.~~, 
\'. I ~, , 

~~ci,'i 
L~J?,'"·,, 

To protect individuals we have covered their signatur~s. 



~ WOMAWS ·UNIVERSITY DBRARl 

ACKNOWLEDGEMENTS 

The author wishes to express her appreciation to Grace E. Gilkeson, 

Ed.D., O.T.R. for her guidance and support in the preparation and cornpletion 

of this investigation. Also acknowledged are Donald A. Davidson, M.A., 

O.T.R., Irene G. Robertson,. M.Ed., O.T.R., and especially Harriet A. Davidson, 

M.A., O.T.R. for their productive and thought provoking comments and criti

cisms. The patient statistical advice extended by Richard P. Bennett, Ed.D. 

and the technical advice given by Shelly J. Lane, O.T.R. are also appreciated. 

Special thanks are given to the director, staff and students of Redd 

Reading School, Bellaire, Texas, for their cheerful cooperation in the data 

collection of this study. The advice and cooperation of Eileen S. McKey, 

O.T.R. was invaluable in the completion of this study and is deeply appre-

cia ted. 

More than anyone else, I would like to thank my husband, David, whose 

unfailing support, encouragement, patience and assistance are continuously 

appreciated. 

iii 



Table of Contents 

ACKNOWLEDGEMENTS 

I. INTRODUCTION • • 
A. Problem 
B. Purpose 
C. Significance 
D. Hypotheses • 
E. Definition of Terms 

II. REVIEW OF THE LITERATURE 

III. METHODOLOGY • • . • 
A. Subjects • • . • • . 
B. Apparatus 
C. Procedure 

IV. RESULTS AND DISCUSSION . 

v. CONCLUSIONS 

APPENDIX A - Parental Consent Form 

APPENDIX B - Subject Consent Form 

APPENDIX C - Subject Response Form 

REFERENCES 

iv 

1 
2 
2 
2 
3 
3 

4 

• • • • • • • 21 
• • 21 

21 
• • • • • • • 21 

• 26 

• • 31 



CHAPTER 1 

Introduction 

The growth and maturation of occupational therapy as a profession 

has included a heightened awareness of the need for well conducted research. 

The special interest section of occupational therapists concerned with 

sensory integration has been cognizant of this need and responsive to it. 

The practice of sensory integrative therapy has experienced a growth 

process just as the profession has. Within the theoretical framework 

established by Ayres (1972a), therapists are able to evaluate the sensory 

integrative capabilities of a client. When interpreting the evaluation 

results, considerable weight is placed on the therapist's assessment of 

the client's vestibular system reactivity. 

Researchers have established the link between vestibular processing 

abnormalities and early infantile autism (Ritvo, Ornitz, Eviatar, Markham, 

Brown & Mason, 1969), schizophrenia (Angyal & Blackman, 1940), and learning 

disabled children (Ayres, 1972a). While the reliability of vestibular 

assessment among normal populations has generally been good (Deitz, 

Seigner, & Crowe, 1981; Kimball, 1980; Kimball, 1981; Punwar, 1982; 

Royeen, 1980), there are indications that vestibular responsiveness is not 

as reliable in autistic and schizophrenic populations (Colbert, Koegler, 

& Markhan, 1959; Nelson, Nitzberg, & Hollander, 1980; Ornitz, Brown, 

Mason, & Putnam, 1974). These findings suggest that learning disabled 

children may also exhibit unreliable and variable indications of vestibular 

reactivity. Royeen (1980) indicated that the reliability of nystagmus dura

tion with learning disabled children should be investigated. However, this 

research topic has not been explored up to this date. 

1 
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Problem 

As abnormalities of vestibular function appear to exist in autism, 

schizophrenia and learning disabilities, it is possible that the inconsis

tencies found in nystagmus duration in autism and schizophrenia might also 

be present in the learning disabled. 

Purpose 

Research conducted by Royeen (1980) supported Ayres' normative data 

(1975) in finding the Southern California Postrotary Nystagmus Test (SCPNT) 

to be a reliable measure. of nystagmus duration with a normal population of 

children. The purpose of this study is to investigate the test-retest 

reliability of the SCPNT with a learning disabled population. This project 

will replicate the methods and procedures described by Royeen, using a 

population of learning disabled children. 

Significance 

Should significant variance in duration of postrotary nystagmus, as 

measured by the SCPNT, exist in learning disabled children, the current 

method of administering the SCPNT may prove invalid for that population. 

Alternative methods of testing may need to be developed in order to con

trol for intrasubject variance and to obtain a more accurate reflection 

of the subject's nystagmus duration. 

Furthermore, occupational therapists who rely upon the results of 

the SCPNT as a primary index of vestibular reactivity will benefit from 

the findings of this study with increased knowledge of the SCPNT's 

strengths or limitations. Application of this added insight may facilitate 

the interpretation and diagnosis of sensory integrative deficits, the 

planning and prognosis of treatment and would ultimately benefit the 



receiver of these services, the learning disabled child. 

Hypotheses 
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The null hypotheses of this investigation were: 1.) There will be 

no significant difference between the initial test and retest scores of 

male and female subjects in duration of postrotary nystagmus to the left, 

duration of postrotary nystagmus to the right, total duration of post

rotary nystagmus; 2.) There will be no significant differences between 

male and female subjects on the above test and retest scores. 

Definition of Terms 

For the purpose of this study, learning disability was defined by 

the writer as a medical and/or educational diagnosis of a learning dis

order in a child who is receiving special education assistance for this 

dysfunction. 

Operational definitions for measuring the loss of head control, 

loss of body balance and presence of dizziness, vertigo, nausea, alarm 

and pleasure were outlined elsewhere in the text. 



CHAPTER 2 

Review of the Literature 

Within the diverse and multi-faceted field of occupational therapy, 

a considerable amount of research has been centered around the theory 

and practice of sensory integrative therapy. The vestibular system has 

been the focus of much of this research due to the pivotal role it is 

assumed to play in the assessment and remediation of sensory integrative 

dysfunction. 

The importance of the vestibular system lies in the pervasive 

influence it has upon the control of movement of the eyes, head and entire 

body. Schilder (1933) stated that the vestibular apparatus has an impact 

on all perceptions due to its influence on muscle tone. Ornitz (1970) 

described the role of the vestibular system in the perception of auditory, 

visual and tactile stimuli as a functional interrelationship where the 

other senses are dependent upon and interact with the vestibular system. 

He explained that the vestibular system constantly provides input re-

garding awareness of position in space. If auditory, visual and tac-

tile stimuli are to be correctly perceived and processed, they must be 

received simultaneously with the vestibular input. 

The interest of the occupational therapy profession in the vesti

bular system can be readily traced to the work of A. Jean Ayres (1972a)~· 

Her development of the Southern California Sensory Integration Tests 

(SCSIT) (1972b), and the Southern California Postrotary Nystagmus Test 

(SCPNT) (1975) have provided one of the profession's few standardized 

instruments to assess dysfunction in children. Although the test battery 

evaluates the functioning of other sensory systems, the therapist's 

4 



appraisal of the integrity of the vestibular system is pivotal in the 

formulation of a diagnosis, prognosis and treatment plans. In order to 

make such judgments with confidence, the therapist must be in command 

of current knowledge about the structure and function of the vestibular 

system and must be fully aware of the strengths and limitations of the 

instrument used. 

The vestibular organs are located within the bony labyrinths inside 

the temporal bones. Three semicircular canals, the utricle and the 

5 

saccule comprise the major components of the apparatus. These communi

cating chambers contain endolymph and are surrounded by perilymph. The 

utricle and saccule form the static labyrinth which is centrally located. 

The kinetic labyrinth consists of three semicircular canals which originate 

and terminate at the static labyrinth. 

The utricle and saccule are gravity receptors whose principal action 

is to provide information regarding the orientation of the head in space. 

They also serve as receptors for linear acceleration/deceleration and 

quick tilting movements (Barr, 1972). On the walls of the utricle and 

saccule are specialized sensory areas (maculas) made up of sensory hair 

cells embedded in a gelatinous material containing minute crystals known 

as otoconia. The maculas are at rest when they are in a horizontal plane. 

Head tilting or linear movements cause the hair shafts to bend which 

results in the firing of afferent nerve fibers. One macula is in a 

plane with the base of the skull while the other maintains a vertical 

position. 

The semicircular canals of the kinetic labyrinth respond to angular 
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movement. The anterior and posterior canals are vertically positioned 

and the horizontal canals lie thirty degrees above the horizontal. Near 

the juncture of the kinetic and static labyrinths are the ampullas. These 

specialized sensory areas also contain sensory hair cells embedded in 

gelatinous material, minus the otoconia. Nerve impulses are fired when 

rotation about the body's axis cause the hair shafts to bend. 

The kinetic and static labyrinths are innervated by the eighth 

cranial nerve. Impulses from the end organs enter the brainstem and 

travel to either the vestibular nuclei or the cerebellum. From the four 

vestibular nuclei are sent tracts which travel to a) the cerebellum for 

maintenance of equilibrium, muscle tone, posture and locomotion, b) the 

spinal cord where impulses from touch, pressure and proprioceptive endings 

converge to influence total body muscle tone necessary for the maintenance 

of equilibrium, c) brainstem connections which enable synchronized move

ments of the eyes to be coordinated with movements of the head, and 

d) cerebral cortex projections which are not fully understood, but may 

contribute to conscious spatial orientation and motor regulations at a 

higher level. 

The integrity of the vestibular system can be evaluated in a number 

of ways. Fregly (1974) reported the use of a test battery designed to 

assess vestibular based ataxia which includes tests of stance, gait 

and standing balance performed with and without vision. The most common 

method of assessing vestibular function for research purposes is to in

duce nystagmus by thermal or rotational methods. Nystagmus is a rhyth

mical oscillation of the eyes which can occur in a lateral, vertical or 



rotatory direction. It consists of a slow movement in one direction and 

a fast component in the other, the direction depending upon the methods 

used. Fitzgerald and Hallpike (1942) described one of the standard 

methods for inducing nystagmus using thermal (caloric) stimulation. 

This technique involves irrigating the ear first with water which is 

7 degrees above and then 7 degrees below body temperature. The subject 

is positioned with the head inclined forward 30 degrees in order to 

bring the horizontal semicircular canals to a true horizontal position. 

Once the thermal wave is transmitted through the bone a convection 

current is created in the endolymph of the semicircular canals which 

induces the nystagmus. If warm water is used the current travels away 

from the stimulated ear, producing a slow eye movement to the contra

lateral side and a quick movement to the ipsilateral side. When cold 

water is used the quick and slow components are reversed (Gatz, 1970).: 

A total absence of vestibular function would be indicated by a lack of, 

response to stimulation and a partial interruption in the function of 

the vestibular system would be demonstrated by a diminished nystagmus 

response (Chusid, 1973). The advantage of using a caloric test is that 

it allows the labyrinths to be tested separately. 

Another common method of inducing nystagmus is to rotate the sub-,~ 

ject around the vertical axis while sitting in a chair or on a platform 

which is manually or electrically operated. In studies using manual 

rotation, the procedure for inducing nystagmus remains fairly constant. 

Generally the subject is positioned with the head ventroflexed 30 degrees 

and the chair or platform is rotated ten times in twenty seconds and 

stopped abruptly. Ending the rotations in this manner causes the endo-

7 
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lymph to continue flowing past the sensory receptors due to inertia. Dis

placement of the sensory hair cells triggers a sudden increase in neuronal 

transmission. The direction of the fast component of nystagmus is opposite 

to the direction of rotation (Barr, 1972). 

The effect of vestibular stimulation upon motor development was 

examined by Clark, Kreutzberg and Chee (1977) in a study with 26 normal 

infants ages 3 to 13 months. A pretest of motor skills and reflex 

maturation was used to assess their level of function and to assign 

matched pairs to control or experimental groups. The experimental group 

received 16 sessions of mild semicircular canal stimulation over a 4-

week period. Each session consisted of 10 spins in a rotating chair 

with an investigator holding the infant during the rotation. The infants 

were held in a predetermined manner for each spin which included upright, 

sidelying and 30 degrees of ventroflexion in order to maximally stimulate 

the horizontal, anterior and posterior semicircular canals. The control 

group infants were transported to the center and held in the stationary 

chair for approximately the same length of time as the experimental group. 

The motor skills and reflex tests were readministered to both groups 

and significant differences were found between the groups. The control 

group showed gains of 3.8% on the reflex test &nd 6.7% on the motor skills 

test versus the experimental group's gains of 12.2% and 27.4%, respectively. 

The authors postulate that these improvements in motor development may 

be attributed to facilitation of vestibulospinal and vestibuloocular 

reflexes. 

Neal (1968) hypothesized that the typical hospital environment for 

premature infants deprives them of the movement experiences they were 
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receiving in utero. She reports that the vestibular system is responsive 

to stimulation at approximately 9 weeks of gestation and functionally 

operating by 24 weeks when myelinization of the vestibular cranial nerve 

is complete. Dr. Neal designed a research investigation to examine the 

relationship between vestibular stimulation and neuronal development. 

Experimental infants ranging in gestational age from 28 to 32 weeks 

received daily vestibular stimulation via gentle rocking in a motor

driven hammock. The infants received the stimulation from 5 days after 

birth until they reached 36 weeks total age. Experimental versus control 

subject's performance on a neonatal sensorimotor test was analyzed. 

Statistically significant differences were seen with the experimental 

group demonstrating accelerated development of muscle tone, head movement, 

hand use and auditory/visual responsiveness. They also gained weight 

at a faster rate than the control group. 

Kantner, Clark, Allen and Chase (1976) exposed a small group of 

normal and Down's syndrome infants and children to 10 days of vestibular 

stimulation. Pre- and post-test scores on a motor assessment revealed 

marked improvement in motor skills for the normal and Down's syndrome 

children. The effect of vestibular stimulation on motor development has 

also been studied with cerebral palsied children. Chee, Kreutzberg and 

Clark (1978) investigated the effects of 4 weeks of semicircular canal 

stimulation with 12 cerebral palsied children ages 2 to 6. Significant 

improvements in experimental versus control subjects were seen in emer

gence of labyrinthine righting reactions, equilibrium reactions and 

motor control of the head, neck and trunk and in the coordination of 

:. ! 
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the extremities. The authors suggest that controlled stimulation of the 

vestibular system may facilitate the maturation of the vestibuloocular 

reflex. This maturation would enable a developmentally delayed child 

to advance morotically due to improved control of eye movements and a 

more stable retinal image during head movement. 

Investigations into the relationship between the vestibular system 

and motor development are comparatively recent in contrast with research 

on the influence of the vestibular system and psychological disorders. 

One of the earliest articles suggesting a link between disorders of the 

vestibular mechanism and psychological dysfunction was "The Vestibular 

Apparatus in Neurosis and Psychosis" by Paul Schilder in 1933. He sug

gested that the vestibular apparatus may play an important role in neuro

tic and psychotic states due to the interrelationship between the vesti

bular system and other sensory systems in orientation and optic perception. 

He theorized that organic dysfunction of the vestibular system could be 

reflected in a person's psychic structure. 

Research investigations conducted since then have supported the 

theory that an abnormality exists in the ability of the vestibular sys

tem to process and regulate sensory input in certain psychological con

ditions. Ayngal and Blackman (1940) compared durations of nystagmus 

induced by caloric and rotational methods in 58 schizophrenics versus 

20 normal control subjects. They found the schizophrenic group to have 

slightly lower nystagmus durations than the controls and caloric responses 

that were considerably lower than the control group responses. 

Fitzgerald and Stengel (1945) attempted to correlate the clinical 
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types of 50 schizophrenic patients with the type of nystagmus response 

obtained from caloric stimulation. The nystagmus responses were classified 

as normal, absent or depressed response, directional preponderance, marked 

differences between right and left ear responses and longer response time 

to warm water stimulation than to cold water stimulation. Although the 

authors were unsuccessful in their effort to correlate nystagmic response 

with clinical type of schizophrenia, they did find abnormal responses to 

be present in 32 out of the 50 subjects. They also reported a striking 

absence of nausea and vertigo in response to caloric stimulation. 

Abnormal response to vestibular stimulation has been documented in 

childhood schizophrenia by Colbert, Koegler and Markham (1959). Vesti

bular hyporeactivity characterized a group of childhood schizophrenics 

in comparison with behavior problem and normal control children. Many of 

the schizophrenic children demonstrated a total absence of nystagmic 

response to caloric and rotational stimulation. These authors also 

remarked upon the general absence of subjective complaints of dizziness 

or vertigo in the schizophrenic children. It was found that the few 

children who did experience vertigo had normal durations of nystagmus 

response. 

A comparison of postrotary nystagmus durations was conducted by 

Ritvo et al. (1969) with 28 autistic children and 22 normal control chil

dren. Both groups received 12 series of rotations with half of the series 

conducted in a lighted room with the subject's eyes open and the remaining 

series conducted in a darkened room with the children blindfolded. Nystag

mus durations were recorded using vector electromystagmography (ENG). 
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Highly significant differences in mean duration of postrotary nystagmus 

were reported between the subject groups for the lighted room, eyes open 

series. The autistic group demonstrated a mean nystagmus duration that 

was 8.3 seconds shorter than the normal control group. Statistical 

analysis of the difference of mean duration of nystagmus between the 

groups in the room darkened, eyes blindfolded was not significant with 

only 3.2 mean seconds of difference between the groups. 

Similar findings were reported in a more complex study with autistic 

and normal children by Ornitz, Brown, Mason and Putnam (1974). These 

results suggest that autistic children do respond to vestibular stimu

lation but by some unknown mechanism are able to suppress that response. 

Whatever that mechanism may prove to be, the general consensus remains 

that a significant number of autistic and schizophrenic patients exhibit 

dysfunctional vestibular systems. 

Studies of vestibular responsiveness have branched into the field of 

learning disabilities. Ayres (1979) reported the incidence of depressed 

postrotary nystagmus in learning disabled children to be at least 50 

percent. Steinberg and Rendle-Short (1977) found highly significant 

differences in the postrotary nystagmus durations of 25 children with 

minor neurological impairment versus 44 normal children ages 3 to 5. 

The neurologically impaired group reported mean nystagmus durations of 

3.7 seconds as opposed to the reported 15.6 seconds mean duration for 

the control group. DeQuiros (1976) administered caloric tests to 63 

learning disabled primary school children and found 52 who demonstrated 

caloric hyporeflexia. He reports identifying vestibular disabilities 
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in infants by caloric testing and following their development up to age 

three. The longitudinal data on the children found them to exhibit 

delays in motor development and speech. Findings such as these have 

led deQuiros to the conclusion that disorders in the vestibular system 

and associated postural abnormalities can result in a learning disorder. 

When interpreting the data collected from administering the SCSIT, 

SCPNT, and clinical observations of postural-ocular mechanisms, the 

trained therapist uses the SCPNT duration score to determine whether 

the child's problems can be attributed to a vestibular disorder or due 

to a higher level of dysfunction (Ayres, 1976). This differentiation is 

made in light of Ayres' (1978) finding that learning disabled children 

with hyporeactive nystagmus respond more favorably to therapy than 

learning disabled children with normal or hyperreactive nystagmic responses. 

In a retrospective study of 109 learning disabled children, Otten

bacher (1980) tentatively found nystagmus duration to correlate with 

degree of neuropsychological impairment. His data revealed that pro

longed nystagmus was seen more frequently in those children who demon

strated relatively greater neuropsychological impairment than in children 

with milder impairments. Ottenbacher, Watson and Short (1979) demon

strated the presence of a relationship between nystagmus duration and 

behavior problems in learning disabled children. More socially inappro

priate behaviors were found via teachers' rating scales in the learning 

disabled boys with significantly low postrotary nystagmus durations 

than in other learning disabled boys. Other researchers (Piggott, 

Purcell, Cummings & Caldwell, 1976) have found attenuated nystagmus 

duration to correlate with marked deficits in cognitive perceptual motor 
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ability, ocular fixation difficulties (Ottenbacher, Watson, Short & 

Biderman, 1979), and language problems (Stilwell, Crowe & McCallum, 1978). 

Occupational therapists have gone beyond the point of inducing 

nystagmus to determine which patient groups have abnormal nystagmus dura

tions. The previously reported studies indicate that the SCPNT is 

currently being used for more sophisticated purposes. As with any 

testing tool,. the strengths and weaknesses of the instrument must be 

ascertained in order to draw meaningful conclusions from the test results. 

One important consideration is the variable of age. Eviatar, Eviatar 

and Naray (1974) studied 121 infants born at term and divided them into 

appropriate for gestational age (AGA) and small for gestational age 

(SGA) groups. The investigators used caloric and rotational methods 

to induce nystagmus and obtained statistically significant differences 

in vestibular response between the groups of infants. Ice cold caloric 

stimulation elicited nystagmus in 69% of the AGA infants as opposed to 

only 24% of the SGA infants. Postrotary nystagmus was observed in 84% 

of the AGA infants as opposed to only 24% of the SGA infants. When the 

infants were retested three to four months later, they all responded to 

both forms of stimulation. 

Postrotary nystagmus was examined in 84 children ranging in age 

from newborn to 15 years by Tibbling (1969). She found that the speed 

of the fast and slow components of nystagmus decreased with age. Dura

tions of nystagmus were found to be shorter in the 3 to 12 month old 

children but that once beyond 12 months, the duration of nystagmus did 

not change significantly across age groups. These results are in general 
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agreement with those obtained by Ornitz, Atwell, Walter, Hartman and 

Kaplan (1979) who found a general tendency for the amplitude and velocity 

of postrotary nystagmus to decrease with age. These authors also found 

age related changes in nystagmus durations which occurred primarily prior 

to 30 months of age. They viewed these changes as a maturation of vesti

bular adaptation to stimulation. 

The effect of vision and lighting on nystagmus has been consistently 

reported to inhibit duration. Mowrer (1957) compared the postrotational 

nystagmus durations of 10 subjects while tested in lit and darkened 

conditions. He found nystagmus durations to remain remarkably constant 

when the subject's vision was occluded by darkness. In the lighted con

ditions an attenuated response was obtained which was interpreted to be 

a habituation to the stimulus. It was concluded -that vision during 

rotation decreases the duration and magnitude of postrotational nystagmus. 

Collins (1966) demonstrated the effect of visual fixation upon nystag

mus durations with figure skaters who appeared to be able to completely 

suppress nystagmus following spins on ice. Collins found that when fixa

tion was not permitted the figure skaters had vigorous nystagmic responses. 

The ability of the figure skaters to suppress nystagmus was also seen with 

caloric testing when their eyes were open. When the stimulus was applied 

in total darkness, all of the subjects developed brisk nystagmus. 

ENG recordings of calorically induced nystagmus from subjects tested 

in a darkened room have been compared with nystagmus durations obtained 

while the subject wore Frenzel glasses (Levy, Proctor & Holaman, 1977). 

Although subjects wearing these glasses are unable to fixate upon objects, 

the glasses do admit light. The depression of nystagmus observed during 



trials when Fre~zel glasses were worn was attributed to fixation upon 

light itself. 
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An interesting study by Tjernstrom (1973) revealed that eye closure 

and the position of the eyes behind closed lids can effect nystagmus 

duration. He tested 30 subjects using rotationally induced nystagmus 

in darkness and compared nystagmus durations with eyes open versus eyes 

closed. All of the subjects had normal nystagmus with eyes open but two

thirds of the subjects showed attenuated and distorted responses with eyes 

closed. Further investigation rev~aled that the amount of suppression was 

related to the position of the eyes behind closed lids. If the subject's 

eyes elevated behind closed lids and stayed elevated, nystagmus was 

totally inhibited. Partial inhibition was seen in those subjects who 

turned their eyes down after initially elevating them. 

It has been suggested that fatigue, mental activity, attention and 

interest are variables that can alter nystagmic response to stimulation 

(Simon & Bartual, 1972). Habituation to vestibular stimulation has been 

known to occur as a result of repeated trials of induced nystagmus by 

either caloric or rotational methods (Dodge, 1923; Lidvall, 1961). The 

degree of habituation can be lessened if the subject maintains alertness 

by performing attention demanding tasks during vestibular stimulation 

(Collins, 1964). Collins (1963) controlled level of alertness by having 

subjects perform mental calculations during rotation and ear irrigation. 

A comparison of mentally alert versus unalert subjects showed that unalert 

subjects had a reduced or absent nystagmic response, whereas alert sub

jects showed long durations of brisk nystagmus. These results were 

reproduced in a study by Montgomery and Capps (1980). Their study 
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involved the use of a rotating chair in a darkened room and an ENG to 

record nystagmus duration. In a later study of a similar nature, Mont

gomery and Radel (1982) obtained unusual results in that no significant 

differences in nystagmus duration were found in the majority of subjects 

across the conditions of relaxed, alert and aroused. An even more atypical 

response was seen in one-quarter of the subjects in that their nystagmus 

durations were shorter while aroused when compared to an alert state. 

It is apparent that interpretation of nystagmus duration should be 

made with caution in view of the number of factors which may influence 

it. For occupational therapists working in clinics and schools, the 

availability of sophisticated machinery and light-free rooms is nil. For 

these reasons, the assessment tool most frequently used by therapists 

is the SCPNT. Ayres standardized the test on 226 normal children ages 

5 through 9. Because girls showed a significantly shorter nystagmus 

duration, the norms for boys and girls are given separately. 

Two researchers have since conducted normative comparisons with 

the SCPNT. Kimball (1981) used 222 normal children, 5 through 9 years 

in the Syracuse area. Her data revealed no significant differences in 

postrotary nystagmus durations as compared with Ayres' data. She did 

not find a significant difference in duration between boys and girls 

and could therefore use one standard score chart. A significant dif

ference in the variance of the Syracuse data was seen which would effect 

the upward cutoff point in diagnosing prolonged nystagmus. 

The second normative comparison conducted by Punwar (1982), used 

more subjects with a wider age range. The 372 normal children, ages 
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3 through 10 in this study, did not differ significantly from Ayres' data 

as a group or by age or sex. Her data supported Kimball's in that no 

significant differences in duration were seen between boys and girls, but 

she did not find the higher means and variances reported by Kimball. 

These expanded norms are useful in providing a sounder basis for occupa

tional therapists to use in assessing the vestibular reactivity of 

children. 

Also important in the use of standardized tests is the reliability 

of the instrument. Ayres reported a test-retest reliability coefficient 

of 0.83 obtained from retesting 42 subjects at least one week after the 

initial test. Punwar retested 56 of her subjects two weeks after the 

first test and obtained a correlation coefficient of 0.82. Kimball 

(1980) expanded the time between testings to two and one-half years 

and also found good reliability of measurement with a correlation coef

ficient of 0.80. A test-retest reliability study using pre-school 

children (Dietz, Seigner & Crowe, 1981) obtained only a moderate corre

lation of 0.62 with 28 three year old children. The 42 four year olds 

in the same study did demonstrate a good reliability coefficient of 0.83. 

The authors indicated that a number of factors may have played a part 

in the lower reliability for the three year olds. Among the possible 

reasons cited were the homogeneity of the sample, small sample size and 

a high incidence of loss of balance after rotation and inability to 

maintain head position during rotation among the three year old children. 

Royeen (1980) also conducted a reliability study of the SCPNT with 

normal children. She hypothesized that the duration of postrotary nystag

mus might vary depending upon the child's level of central nervous system 
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excitability. She varied the time of day of retesting to determine whether 

the results would be more reliable if retesting was conducted at the same 

time of day as the initial testing. Her hypothesis was that the level 

of central nervous system excitability might fluctuate through the course 

of the day as blood pressure does. Her statistical analyses found the 

SCPNT to be just as reliable when readministered at the same time of day 

(£ = 0.8537) as when done at a different time of day (£ = 0.8535). 

It would appear that despite a number of factors which may influence 

the duration of nystagmus, the SCPNT is a reliable instrument in the 

assessment of vestibular reactivity in normal children. However, as the 

purpose of this tool is to detect vestibular abnormalities in populations 

other than normal children, further investigation into the reliability of 

nystagmus duration is warranted. In the previously mentioned study by 

Fitzgerald and Stengal, the authors found a wide variability of nystagmic 

response to caloric stimulation in individual schizophrenic patients. 

This variability had not been reported to occur in normal subjects or 

in patients with organic lesions. The authors suggested that abnormal

ities of vestibular response in schizophrenics are not limited to atten

uated nystagmic durations. They considered variability of nystagmus 

duration over time to be part of the clinical picture of schizophrenia. 

Schizophrenic children were shown to have widely fluctuating res

ponses from one observation to the next following caloric stimulation 

by Colbert et al. The types of variations found in this group included 

changes in the type of response to hot and cold stimuli, normal nystagmic 

response during one session and abnormal response during the other session 

and wide fluctuations in nystagmus durations within the hypoactive range. 
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Attempts to correlate these variabilities with environmental changes such 

as medication, type of treatment and clinical state were unsuccessful. 

Inconsistent vestibular response to rotation in.~utism has been 

documented by Ornitz, et al. and by Nelson, Nitzberg, and Hollander 
.~ 

~ 

(1980). The study conducted by the latter group recorded the postrotary 

nystagmus durations obtained from 18 trials conducted over a 25-day 

period. A substantial amount of session-to-session variabili~y was 

documented in each of the seven subjects. These fluctuations were so 
'• 

great that each subject had at least one duration score that was twice 

as long as another obtained score. The authors cautioned that until 

more is known about the effects of environmental events or possible 

periodic changes within the central nervous syst~~': the results obtained 

from vestibular assessments with autistic children should be used with 

caution. 

The findings of variable nystagmic response in autistic and schizo-

phrenic populations suggest that further investigation of nystagmic 

reliability with learning disabled children may be.warranted. 



CHAPTER 3 

Methodology 

Subjects 

A convenience sample of 26 learning disabled children, ages 6 

through 9, were selected from a population of children currently re-

ceiving special educational services in a private school within Harris 

County, Texas. Half of the subjects were male and the other half were 

female. They were free from seizure disorders and only one of the sub-

jects received medication to control hyperactivity. Stratified random ' 

sampling was used to assign subjects to one of four subgroups identified 

under "procedure". 

Apparatus 

The Southern California Postrotary Nystagmus Test, available from 

Western Psychological Services, was used. The test consists of a post-

rotary nystagmus board, angle guide and test manual. The painted wooden 

board is 15.75 inches by 15.75 inches by .5 inch with an octagonal base . 
10.5 inches in diameter. The board and base are separated by encased 

ball bearings which permit manual stationary rotation of the subject. 

The angle guide is a triangular piece of cardboard cut at a 30-degree 

angle which is used to position the subject's head in 30 degrees of 

ventroflexion. To record duration of nystagmus, a switchback type 

stopwatch is used. 

Procedure 

Consent forms were sent home to the parents or legal guardians 

prior to testing. Upon the return of parental consent forms the children 

were assigned to one of four subgroups which were as follows: a) female 
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subject, initial test and retest administered at the same time_of day, 

b) male subject, initial test and retest administered at the same_time 

of day, c) female subject, initial test administereq in ~he ~orning, 

retest administered in the afternoon, d) male subject, initial te~t ad-

ministered in the morning, retest administered in the afternoon. 
'~. 

Prior to testing the children were read a statement which briefly 
~ 

described the testing procedures and explained that _part~cip~tion was 
I 

voluntary and could be stopped at any time. Given verbal consent, the 
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child was requested to sign a consent form which was witnessed by school 
l:k 

personnel. 
i ';, 

Testing was conducted by one therapist certified to adminis~~r 

and interpret the SCSIT and SCPNT in a quiet room with ~~_least o~e 

wall free from visual distractions. Since the walls i~_the testi~g 

rooms were covered with paneling which had vertical stripes, a white 
.C 

sheet was taped to the wall to prevent fixation. The s~bject was 

directed to sit in tailor position on the board while h~ldipg on to 
~ ¥. ' 

the front edge of the board. Each subject's head was positioned using 

the angle guide while being told to maintain his/her head in ~hat 

position during the rotations with eyes open. The ~ubject was directed 

to look straight ahead upon stopping while the examiner looked at their 

eyes. The subject was then turned to the left at a rate of 10 revolutions 

in 20 seconds. Turning was accomplished by the examiner placing her hand 

on the subject's knee and pushing in the appropriate direction. ·After 

10 revolutions the subject was stopped abruptly while,facing the white 

sheet. Nystagmus duration was recorded by starting the ~topwatch _imme

diately upon cessation of turning and observing the oscillation of the 



eyes. Once the nystagmic reflex ended, the duration was recorded along 

with observations of maintenance of head position, equilibrium and emo~ 

tional/physiological responses as operationally defined in this paper. 

Once these recordings were made and a minimum of 30 seconds elapsed, 

the procedure was repeated with the subject turned to the right. Re

testing was conducted two weeks after the initial test by the same 

examiner at either approximately the same time as the initial testing 

or later in the day. 
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Each subject received a total of six scores (three from the initial 

test and three from the retest) for the following: a) score for duration 

of nystagmus to the left, b) score for duration of nystagmus to the 

right, c) score for total duration of nystagmus. The above scores were 

assigned using the normative data in the SCPNT manual (Ayres, 1975). 

The Pearson Product Moment Correlation Coefficient was used to compute 

the retest reliability for the four experimental conditions using the: 

six scores outlined above. Fisher's transformation of coefficients and 

the test for difference between independent correlations were used to. 

determine whether significant differences existed between males and 

females and same time of retest subjects versus different time of retest 

subjects. 

Assessment of emotional/physiological response to rotation was 

recorded using a three-point rating scale. The information obtained wa~ 

not subjected to statistical analysis as it was gathered only for re

search purposes. Responses noted were: 

1. Loss of head position while turning: (a) subject is unable 



to maintain 30 degrees of head flexion during rotations in spite of 

verbal reminders~ (b) subject tends to lose head position while turning 

but is able to re-assume position with verbal reminders, (c) subject ~ 

maintains head position without verbal reminders. 
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2. Loss of head position upon stopping: (a) subject is unable :to 

assume or maintain head in neutral position upon stopping without physical 

assistance, (b) subject is able to assume head in neutral position upon 

stopping following a temporary loss which is corrected verbally by 

directing the subject to look up or to look at the wall, (c) subject 

assumes head in neutral position immediately upon stopping and maintains 

head in neutral position for the duration of the nystagmus. ~ 

3. Loss of body balance while turning: (a) subject falls from 

board during turning or requires physical assistance to remain erect on 

the board, (b) subject demonstrates trunk instability during turning 

which does not require physical assistance to remain on the board, (c) 

subject maintains body balance throughout turning. 

4. Loss of body balance upon stopping: (a) upon stopping, subject 

falls from board or needs physical assistance to remain on the board, 

(b) subject demonstrates trunk instability upon stopping but does riot 

require physical assistance to remain erect, (c) subject maintains body 

balance for duration of nystagmus. 

5. Presence of dizziness: (a) after stopping, subject voices com

plaint of dizziness or responds positively when asked if his/her head 

feels funny for a duration lasting longer than the nystagmus response 1 

(b) subject responds as above but for a duration lasting only as long 
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as the nystagmus response, (c) subject does not voice feelings of dizzi

ness and denies them when asked. 

6. Presence of vertigo: (a) subject expresses a strong feeling of 

whirling or responds positively when asked if the room is spinning, for 

a duration lasting longer than the nystagmus response, (b) subject res

ponds as above, but for a duration lasting only as long as the nystagmus 

response, (c) subject does not voice feelings of vertigo and denies them 

when asked. 

7. Presence of nausea: (a) subject expresses a strong feeling of 

stomach upset either voluntarily or elicited when asked if his/her 

stomach feels funny, for a duration lasting more than thirty seconds 

after cessation of the rotations, (b) subject expresses a mild feeling 

of stomach upset either voluntarily or elicited which lasts less than 

thirty seconds, (c) subject does not voice feelings of stomach upset 

and denies them when asked. 

8. Presence of alarm: (a) subject expresses fear, either volun

tarily or elicited when asked if the rotations were frightening and 

subject is unable to complete testing, (b) subject responds as above 

but is able to complete testing, (c) alarm is not observed and is denied 

when the subject is questioned. 

9. Presence of pleasure: (a) subject indicates either voluntarily 

or elicited that he/she enjoyed the rotations when asked if the rotations 

were fun or the subject seeks further rotations, (b) subject responds as 

above but does not seek further rotation, (c) subject denies having 

enjoyed turning. 



CHAPTER 4 

Results and Discussion 

Twenty-six children participated in the initial testing session. 

Two children were absent on the day of retesting. One subject was un

able to obtain a score· that could be used in the data analysis due to 

her alarm and loss of balance during the rotations. Another subject's 

scores were not included in the analysis due to a change in his dosage of 

Ritalin during the course of the study. The subject sample was reduced 

to 22 with 10 subjects retested at approximately the same time of day 

and 12 subjects retested at a different time of day. 

Included in Table 1 are the mean scores of total nystagmus duration 

for this study and Royeen's (1980). Table 2 lists a comparison of erne

Table 1 

Comparison of Mean Nystagmus Duration Scores 

Age of subject 6 7 8 9 

Male Female Nale Female Male Female Male Female 

Royeen 20.4 18.4 28.9 17.7 --- --- --- ---

N=9 N=S N=3 N=6 N=O N=O N=O N=O 

Konkel 6.0 --- 13.5 13.9 18.3 17.2 21.0 ---

N=1 N=O N=S N=S N=4 N=6 N=l N=O 

tional and physiological responses obtained during testing for the 

normal and learning disabled children. The results are comparable, 

with all of the subjects experiencing pleasure from the rotations 

except for one child from each study. It is noteworthy that more 

subjects in the learning disabled group experienced vertigo than the 

normal subject group. 
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Response 

Table 2 

Comparison of Emotional/Physiological 

Response to Testing 

Royeen 

Pleasurable reaction 23 

Lost head position while turning 9 

Lost head position upon stopping 14 

Lost body balance while turning 1 

Lost body balance upon stopping 9 

Dizziness ·16 

Vertigo 9 

Nausea 10 

Alarm 1 

N=24 

27 

Konkel 

22 

3 

9 

4 

7 

19 

22 

12 

1 

N=23 

The Pearson Product Moment Correlation Coefficient was used to assess 

the test-retest reliability of the SCPNT for five conditions. The corre

lation coefficients obtained in this study and Royeen's are found in 

Table 3. 

As in Royeen's study, Fisher's transformation of coefficients and 

the test for difference between independent correlations (Bruining & 

Kintz, 1977) were used to determine whether significant differences in 

retest reliability existed between male versus females and same time 

retest versus different time of retest. 

In the male versus female condition ~=0.4940 which was below the 

probability level of .05 necessary to demonstrate the presence of a 



significant difference in scores. A comparable result was seen in the 

same time versus different time retest condition. The obtained z of 

1.2939 fell below the .OS probability level. Therefore, no significant 

differences were found to exist in the level of retest reliability for 

males versus females or those subjects retested at the same time versus 

a different time of day. 

Royeen 

Left 

Right 

Total 

Konkel 

Left 

Right 

Total 

Table 3 

Pearson Correlation Coefficients for 

Same Time Retest Versus Different Time Retest 

All Same Different 

Subjects Females Males Time Retest Time Retest 

0.8430 0.7999 0.8747 0.8087 0.90SO 

0.7284 0.6741 0.7S34 0.6072 0.8S8S 

0.8S24 0.8379 0.8S14 0.8S37 0.853S 

N=22 N=10 N=12 N=11 N=11 

All Same Different 

Subjects Females Males Time Retest Time Retest 

0.6900 0.630S 0.7922 0.4S66 0.8286 

(J2.. .001) (J2. • OS) (.£ • 01 ) (.£ • 2 0 ) (J2. .001) 

0.8446 0.8667 0.8378 0.7229 0.8806 

(.£ .001) (.£ .001) (.£ .01) (J2. .02) (J2. .001) 

0.7732 0.7S23 0.8406 O.S681 0.8606 

(.£ .001) (J2. .01) (.£ • 0 1) (.£ • 1 0 ) (.£ .001) 

N=22 N=11 N=11 N=10 N=l2 
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The results of this investigation supported the null hypotheses. 

No significant differences in postrotary nystagmus duration were seen 

in the retest reliability of the SCPNT in learning disabled children 

across the conditions of time of retest or sex. These results agree 

with the findings obtained by Royeen (1980) with normal children. 

A comparison of the Pearson Correlation Coefficients from the two 

studies shows that overall, Royeen obtained somewhat higher correlation 

coefficients in her study. Royeen's retest reliabilities for the five 

conditions ranged from r=0.6072 to 0.9050 in comparison with the£= 

0.4566 to 0.8806 obtained in this study. One can conclude from these 

results that the retest reliability of the SCPNT with learning disabled 

children is comparable to the retest reliability obtained with normal 

children. As was the case with Royeen, no significant differences in 

retest reliability was found to exist between males and females. 

The least reliable retest scores in this study were obtained from 

the subjects who were retested at the same time of day. This could be 

attributed to a number of possible statistical factors such as small 

sample size and a homogeneous sample. A variable which may have in

fluenced these results was the room in which the testing was conducted. 

Fer the initial test, all of the subjects were tested in the same 

classroom. The afternoon subjects returned to the same classroom for 

retesting, but the morning subjects were retested in a different class

room. It is possible that some physical difference such as room size 

or lighting affected the subject's responses. Examination of the test 

scores for morning retest versus afternoon retest did not reveal a 
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systematic shortening or lengthening of nystagmus duration in either 

condition. 
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Further examination of the data showed that 13 of the 22 children 

demonstrated abnormal nystagmus durations. Hyporesponsiveness w~s seen 

in 9 children, while hyperresponsiveness was seen in 4 children. This 

study did not control the placement of subjects according to type of 

nystagmus duration. Due to this lack of control the different time of 

day retest group contained a disproportionate number of children with 

abnormal nystagmus durations, while the same time of retest group com

prised mainly of children with normal nystagmus durations. The result 

of this distribution was that the same time of retest scores fell across 

a smaller range than the different time of retest scores (since an ab

normal score can be either excessively short or long). Due to the 

properties of the statistical methods employed, a subject sample with 

an artificially small range of scores would receive a lower correlation 

coefficient than a subject sample with a wider range of scores. The 

influence of these combined factors may provide yet another alterna

tive explanation for the lowered correlation coefficient seen in the 

same time of retest group. 

It was also noted that 3 of the 22 subjects had variances of nystag

mus duration that changed their converted scores by one or more standard 

deviations. Four subjects were found to have normal nystagmus durations 

for one test and abnormal nystagmus durations for the other test. Had 

this testing been done for diagnostic purposes, these four children 

might have been misdiagnosed. 



CHAPTER 5 

Conclusions 

Based on these findings, the assumption is supported that the 

SCPNT is a generally reliable instrument when used with learning dis

abled children. It is equally reliable when used with female or male 

subjects. The test can be used with learning disabled children at 

different times of the day with good reliability. Data analysis of 

the results produced a paradoxical finding in that the SCPNT was found 

to be less reliable when readministered to learning disabled children 

at a similar as opposed to a dissimilar time of day. A number of 

statistical and environmental factors may have influenced these scores. 

Further study of the retest reliability of the SCPNT continues 

to be needed. Future studies with larger subject samples are required 

as well as investigations into the effects of lighting, arousal and 

age on the postrotary nystagmus durations in learning disabled children. 

It would also be advantageous for future studies to control for 

the normality of nystagmus duration when assigning learning disabled 

subjects to experimental groups. Control of this variable might prevent 

problems in statistical analysis and yield greater insights into the 

characteristics of learning disabled children. 

Until more is known about the properties of induced nystagmus with 

learning disabled children, it would be wise for users of the SCPNT to 

be cautious in the interpretation of their findings. In the interim, 

repeated measurements of nystagmus duration and the use of other indices 

of vestibular function should be used in the evaluation of the learning 

disabled client. 
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APPENDIX A 

Parental Consent Form 

March 29, 1982 

Dear Parents, 

We are requesting your consent to allow your child to participate 
in a research project. For this project a therapist will give a test 
used regularly at the school by Eileen McKee, O.T.R. The test will be 
given twice over a two week period and the responses will be compared 
to see if they have changed. 

Each session will last about ten minutes. The child will be asked 
to sit on a "lazy susan" type board and will be turned around ten times 
to the left and stopped and then ten times to the right and stopped. 
After each set of turns the child's eyes will be watched for a quick 
back-and-forth movement. This eye movement gives a quick indication of 
how well the child's inner ear processes movement input. Some children 
may experience a slight case of dizziness or vertigo as the rotation is 
similar to two short rides on a merry-go-round. 

The project is being conducted as part of the therapist's Master's 
thesis requirements at Texas Woman's University. The purpose of this 
project is to improve understanding of the inner ear and to refine the 
testing methods used to identify children with inner ear problems. 

I give my permission for my child -----------------------------------------
to participate in the project con-

Birth Date 
ducted by Jamie B. Konkel, O.T.R. 

Parent's Name 

All information obtained will be for professional use only. 

The university requires that the following statement must be included on 
all forms: "No medical service or compensation is provided as a result 
of injury from participation in research projects". This statement is 
included in spite of the fact that out of all the children tested by 
Mrs. McKee and Mrs. Konkel, not one child has been injured or harmed 
in any way. 

If you have any questions, please contact either Mrs. McKee at the school 
or Mrs. Konkel at 870-8004. 

PLEASE RETURN ALL SIGNED CONSENT FORMS BY MARCH 30. THE PROJECT WILL BEGIN 
ON WEDNESDAY, MARCH 31, 1982. 
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APPENDIX B 

Subject Consent Form 

TEXAS WOMAN'S UNIVERSITY 
HUMAN RESEARCH REVIEW COMMITTEE 

Consent to Act as a Subject for Research and Investigation: 

The following information is to be read to the subject. 

1. I hereby authorize Jamie Konkel to perform the following procedures: 
I will be asked to sit on a square board in indian position while Mrs. 
Konkel turns me around ten times to the left and then ten times to the 
right. Before the turning begins I will be asked to hold my head down, 
keep my eyes open and to hold on to the board. Once Mrs. Konkel stops 
the board, I will be asked to look up at a wall while Mrs. Konkel watches 
my eyes. If I do not like being turned around, I can tell Mrs. Konkel 
to stop at any time. 

2. The procedure in paragraph 1 has been explained to me by Jamie B. 
Konkel. 

3. (a) I understand that the procedure described to me in paragraph 1 
involves the following possible risks or discomforts: a funny feeling 
stomach or head, it might feel scary and if I lose my balance I might 
fall off the board. 

3. (b) I understand the procedures described in paragraph 1 have the 
following potential benefits to myself and/or others: other children 
might benefit from these procedures because we might find a better way 
to figure out which children need some extra help. 

4. An offer to answer all of my questions regarding the study has been 
made. I understand that if I do not like being turned around, I can stop 
the turning at any time. 

Subject's Signature Date 

Witness Date 
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APPENDIX C 

Subject Response Form 

NAME:------------------- TEST TIME:----
TEST DATE: YEAR MONTH DAY PRN Lt. sc. SD __ _ --- --- ---
BIRTH DATE: YEAR __ MONTH DAY PRN Rt. sc. SD __ 

CHRON. AGE: YEAR __ MONTH DAY TOTAL sc. SD __ 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Lt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

Rt. 
1 
2 
3 

I 

II 

III 

IV 

v 

VI 

HEAD POSITION WHILE TURNING 
Total loss despite reminders 
Re-assumes with reminders 
Maintains 

HEAD POSITION UPON STOPPING 
Requires physical assist to hold head 
Temporary loss, corrected verbally 
Maintains 

BODY BALANCE WHILE TURNING 
Requires physical assist or falls 
Trunk instability not requiring physical assist 
Maintains 

BODY BALANCE UPON STOPPING 
Requires physical assist or falls 
Trunk instability not requiring physical assist 
Maintains 

DIZZINESS 
Does your head feel funny? 
Does your head feel funny? 
Does not voice/denies 

VERTIGO 

Longer than PRN 
As long as PRN 

Is the room spinning? 
Is the room spinning? 
Does not voice/denies 

Longer than PRN 
As long as PRN 

VII NAUSEA 
Does your stomach feel funny? > 30 sc. after stopping 
Does your stomach feel funny? < 30 sc. after stopping 
Does not voice/denies 

VIII ALARM 
Was that scary? Unable to complete test 
Was that scary? Able to complete test 
Does not voice/denies 
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Lt. 
1 
2 
3 

Rt. 
1 
2 
3 

IX PLEASURE 
Was that fun? S seeks more stimulation 
Was that fun? S does not seek more stimulation 
Does not voice/denies 
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