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SANDRA K. DAVID 
The Relationship Between the Allen's Cognitive Levels· and 
Measures of Organicity 
(Under the direction of NANCY D. PRENDERGAST) 

The relationship between the Allen C~gnitive Level 

(ACL) Test (Allen, 1985) and radiological evidence of 

organic changes in the brain were examined through a 

retrospective study of 96 patient records from a general 

hospital adult psychiatry unit. It was found that there was 

a significant correlation be·tween the ACL· scores and the 

imaging scan scores (T=-.2149; p<.OOS). ·ACL scores 

signific~ntly correlated ~ith scan scores identified with 

focal lesions (T=-.4253; p<.025) in the brain. The null 

hypothesis that there is· not a significant relationship 

between the· ACL and radiological evidence o-f. organic change 

in the brain tisf:!ue was rejected. The second hypothesis 

that there was not a significant correlation between 

patterns of radiological evidence of organic change in brain 

tissue and spec~fic Allen cognitive levels could not be 

rejected. Thie study provides evidence to suggest that 

learning is affected by biological abnormalities, and 

supports the usefulness of ACL as a screening instrument for 

cognitive dysfunctions associated with organic changes in 

brain structure. 
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Imaging Studies, Allen Cognitive Levels 
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Chapter 1 

Introduction 

The problem studied was the relationship between the 

Allen Cognitive Level (ACL) Test results and radiological. 

evidence of organic changes in the brain in a sample 

population of patients from a general hospitalws in-patient 

adult psychiatry unit. This study retrospectively examined 

test results from the ACL and imaging studies of the head. 

Evaluation of cognitive funct.ioning is an important 

aspect in the assessment of a patient. In the process of 

assessing the cognitive processes of a patient the physician 

orders tests from many disciplines, i.e. psychology, 

neurology, occupational therapy, radiolo·gy to determine if 

an organic process exists. These tests are determined to be 

necessary when sufficient evidence from screening measures 

are present. 

In the medical field there is ongoing scientific 

investigation of the functioning of the brain. In 

psychiatry, neurology, and radiology there are many 

published studies that identify speci~ic kinds of·changes in 

the brain indicative of an organic process. These three 

specialty fields have identified specific biological 

functioning changes with broad implications for the 
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prognosis and rehabilitation of the individual with 

identified cognitive impairment. The area of 

neuropsychological testing has many tests that have been 

shown to be sensitive to neurological sequelae. 

Neuropsychological evaluations, although very useful in 

describing specific deficits in cognition, often make broad 

generalizations regarding functioning in daily life. ·The 

occupational therapy evaluations identifies specific areas 

of daily living that may be problematic and the therapist 

then can make recommendations to maximize the patient's 

remaining abilities. 

The speculative evidence presented by David & Riley 

(1990) suggests that the ACL may consistently identify a 

percentage of patients at each cognitive .level who have 

evidence of an organic process. If this can be proven, the 

ACL could provide valuable diagnostic, discharge, and 

rehabilitative information for the health professions. 

This study examined the assumption that Allen's 

cognitive levels describe· the varying effects of brain 

pathology on normal life activities. Therefore, the study 

would aid in the clarification of the functional abilities 

of the individual in relation to neurological and 

radiological findings. A correlation between the ACL and 

organicity would provide further clarification of the 

consequences of·brain pathology on human performance. 
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Statement of Null Hypotheses 

1. There is not a significant r'elationship between the 

Allen Cognitive Levels test findings and radiological 

evidence _of organi_c change in the brain tissue of adult 

psychiatric patients 

2. There is not a significant correlation between patterns 

of radiological evidence of org~nic change in the brain 

tissue of adult psychiatric patients and specific Allen 

Cognitive Level scores. 

Significance of ·the Study 

Neuropsychological. testing, although very useful in 

describing specific deficits in cognition often make broad 

generalizations about the patient' ·s abilities regarding 

their functioning in daily life. Limitations of these tests 

are tne patient's ability to exe·cute pencil/paper and self 

report formats and the patient's ability to tolerate long 

periods of testing. Occupational therapy focuses on the 

ability of the patient t·o function at a maximum level of 

independence. The ACL administration is brief (between five 

and thirty minutes) and the test does not identify specific 

·cognitive deficits nor the cause of the deficits. The 

advantage of the Allen Cognitive Level is the information it 

provides relates directly to the patient's capacities and 

limitations related to functioning in daily living 

activities. This evaluation can reliably evaluate patients 
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that fall. below the self-rep.ort or literacy limitation 

present with many psychological instruments. If an 

association exists between the ACL and organicity, then the 

physician would have increased evidence to support a 

dia_gnosis consistent with several disciplines v test results. 

The Allen cognitive levels seem to describe the varying 

ef-fec-ts of brain pathology on 'normal life activities but 

there is no known study that specifically establishes such a 

relationship. 

Operational Definitions 

cognitive schema: Sensorimotor models that originate in the 

physical or-chemical structures of the brain_ that are_ 

associated with behaviors during a task performance. _ 

This includes the sensorimotor processing of 

environmental stimuli that use memory, visual 

perception, and reasoning to engage in observable task 

behavior. 

organicity: brain damage or impaired cerebral function as 

the result of a disease process or insult to the 

nervous system. 

functional ability:- the ability of an individual to use old 

habits and new learning to independently engage in 

activi-ties· and to adapt· effectively to situations 

encountered in daily lifeo 
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neurological segy.elae: abn'onnal changes in the response·s of 

the nervous system following or occurring as a 

consequence of disease, another condition, or other 

traumatic evente 

Computerized AXial Tomography (CT scan): an X ray imaging 

technique that yields detailed images of an organ in 

selected planes of tissue. Used most successfully in 

diagnostic studies of the brain. 

Magnetic Resonance Imaging (MR.I scan) : an imaging technique 

that uses a magnet to repolarize body tissue to yield 

images or pictures at various sites that can not be 

seen with other radiological techniques~ 

calcification: deposits of calcium salts in tissue. 
' 

organic changes: diffuse structural changes in brain tissue 

resul-ting in impaired brain function. 

Allen Cognitive Levels: An occupational therapy cognitive 

evaluation·which assesses functional abilities. Scores 

are recorded on an ordinal scale arranged 

hierarchically from profound disability to nonnal 

ability. Each level describes the environmental 

stimuli that· are perceived., attended. to and utilized in 

the engagement ·in activities of daiiy living. 
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Assumptions and Limitations 

It is assumed that the Allen Cognitive Level Test was 

accurately administered and results accurately recorded in 

the medical record. The radiological reports of imaging 

studies of the head are assumed to be accurate. Limitations 

of this study are that the results may not be generalizable. 

to other populations. Further, the scoring of the 

radiological studies were done from reports rather than from 

quantified images. This significantly limits the study as 

the information reported is.in response to a consultation 

request in which the referring physician indicates age, case 

history and the reason ;for the consultation~ The study 

sample size is small thereby reducing the possibiiity of 

statistically significant relationships between subsets of 

the population. 



Chapter 2 

Literature Review 

The literature review in the area of cognitive function 

was primarily limited to the fields of occupational therapy, 

neurol,ogy,. psychiatry, psychology,. and radiology.· The 

evaluation of the individual has different emphases among 

these disciplines. Cognitive abilities are often.studied by 

these disciplines in order to diagnose and to establish a 

possible prognosis. 

Evaluations that examine how an individual functions 

cognitively were found in the literature in all of the 

health disciplines identified (Phillips, & Hawes, 1992; 

Molloy, Clarnette, Mcilroy, Guyatt, Rees & Lever, 1991; 

Kaye, Grigsby, Robbins & Korzun., 1990; Riley, Mabe & Schear, 

1987; Siev, Freishtat & Zoltan, 1986}. These investigations 

and others that will be discussed, extend to identification 

of the specific areas of cognitive deficits and .their 

relationships to the anatomic structure of the brain {Kohn., 

Tanna, Herman, Resnick, Mozley, Gur, Alavi., Zimmerman & Gur., 

1991; Levin, O'Oonnell & Grossman, 1979}. 

Occupational therapy litera-ture reviewed concentrated 

on cognitive function primarily as it relates to ability to 

do activities.of daily living. The assessments generally 

7 
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involve combinations of commonly used tasks in the self-care 

area of daily living and/or cue cards, and sorting tasks, to 

identify deficits in cognitive functioning (Daughtery & 

Radomski, 1987; Toglia,· 1989a; Toglia, 1~89b; Carteru· 

Oliveira, Duponte & Lynch, 1988; Katz, Itzkovich, Averbuch, 

& Elazar, 1989; Averbuch & Katz, 1988; Zoltan & Ryckman

Meeder, 1985). 

While occupational therapy concentrates on the 

individual's performance as related to functioning in daily 

living tasks the remaining disciplines examine performance 

via standardized tests. The medical-scientific studies of 

anatomical, physical or organic differences in individuals 

with altered cognitive functioning are attempted through the 

collaboration of several disciplines. Neurology, 

psychiatry, psychology and physical medicine have 

standardized evaluations such as the Shipley Institut~ of 

Living Scales (Shipley, 1940), Mini Mental Status 

Examination (Folstein, Folstein & McHugh, 1975) and the 

Symbol Digit Modalities Test (Smith, 1968) whose results 

significantly correlate. 

The establishment of the presence of an organic process 

or· neurological sequelae is important for determination of 

diagnoses an~ associated treatment course and/or prognosis. 

In evaluating neurological deficits associated with cerebral 

atrophy, radiological examinations such as Computerized 
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Axial Tomography (CT} scans and Magnetic Resonance Imaging 

(MRI} scans are used. The radiological diagnosis of 

degenerative brain diseases depends on demonstrating an 

abnormal shrinking of brain substance (Burrows & Leedsu 

1981} . In CT scans brain atrophy is identified by "evidence 

of widened lateral ventricles and/or cortical sulci, 

interhemispheric or sylvian fissures and basal cisternse 6 

(Burrows & Leeds 1981, p.455). 

Cerebral atrophy has two subgroups: diffuse and focal 

atrophy (Gada & Hughesu 1981). The neuroradiologist 

distinguishes impairment of lower-level functions from 

impairment in the: highest-level integrative functions. 

Impai·rment of lower level functions are "associated with 

focal tissue loss within a defined area of a cerebral 

hemisphere" (Gada & Hughes, 1981, p. 3755}. Gada & Hughes 

(1981, p. 3755} also stated that "destruction of small 

amounts of cerebral tissue in specific regions may cause 

serious impairment of those functions". The impairment of 

functions at the highest-level: integrative, can include the 

capacity for the expression of needs, appetites, and drives; 

the mechanism of learning, memory and categorization, and 

the capacity to initiate, organize, and maintain adaptive 

reactions (Gada & Hughes, 1981}. 

Wilanger, Thygesen, Nielsen & Petersen (1968l studied 

adult patients admitted to a neurological unit of a 
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hospital. They concluded that ·v, intellectual impairment 

demonstrated by psychological investigation makes it 

probable that by means of radiology it will be possible to 

demonstrate a cerebral atrophy" (p. 91} . In looking at a 

small sample of schizophrenics 6 . Rieder, Donnelly, Herdt and 

Waldman (1979} found a correspondence between presence of 

sulcal prominence on CT scan and "certain functional 

deficits of the ·type seen in organic brain damage, even 

among patients manifesting normal intelligencen(p.8}. 

Nasrallah, Kuerrila.n, Jacoby, et· al (1983} found that "the 

schizophrenic subgroup with sulcal widening had ... 

significantly worse test scores (on the Mini Mental State 

Exam} compared to the schizophrenic subgroup with normal 

sulci" (p.239}. The Rieder et al (1979} and Nasrallah et al 

(1983) studies suggest an association between CT scan 

findings and neuropsychological evaluations. The 

investigation of brain changes and human function continues. 

Recent studies that have targeted the schizophrenic 

population have used measures of ventricular size 6 and/or 

brain-to-volume ratios to examine the effects on function 

using parameters such as gender, age, education, and 

chronicity of symptoms over time (Andreasen, Swayze, Haum, 

Yates, Arndt & McChesney, 1990;· King, Wilson 6 Cooper & 

Waddington, 1991; MacDonald & Best 11 1989; Rossi 11 Strattau 

diMichele, deCataldo & Cassacchia, 1991; Vita 11 Terziu 
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Pollastro & Cazzullo,. 1992}. In all of these studies.·of 

sch.izophrenia, changes in bra"in morphology we·re · associated· 

with significant deficits in cognitive functioning. 

Other psychiatric diagnoses have been examined from 

this neurological and braj..n structure perspective. 

Seasonality ofbirths in schizophrenics ~rid maj~r affective 

disorders were examined by Sacchetti, Calzeronei Vita8 

Terzi, Pollastro., & Cazzullo (1992) . Ventricular 

enlargement was a recurring anomaly in those patients born 

between December and ~pril.· This study s1:1ggested that a 

brain damaging effect played by. perinatal seasonal factors 

had both a disease and anatomical specifici·ty. 

In a number of studies the geriatric population was 

identified as the focus of investigation in which cognitive 

changes and.disease processes w~re examined. Age related 

studies and studies of persons with Alzheimerws., Parkinson•·s 

and Hunting.ton' s diseases examined specific patterns of 

brain structure (Pillon, Dubois, Ploska & Agid, 1991; 

Mirsen, Lee, Wong, Diaz, Fox, Hochinski & Mersky, 1991; 

Burns, Jacoby, Philpot & Levy, 1991; Kozachuk, DeCarli, 

Shapiro·, Wagner, Rapoport & Horowi·tz, 1990; Gur, Mozley 8 

Resnick, Got.tlieb, Kahn et al., 1991; Rosenberg, Neylan8 el

Alwar, Peters., & Vankammen, 1991). Some of the parameters 

included c.erebral atrophy, white matter chang.es and. basal 

ganglia calcification. In the dementia population 
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subcortical changes were identified as significant. Small 

focal brain lesions. and .multiple system atrophies were 

identified as sources of specific learning deficits that may 

precede onset of clinical symptoms of dementia (Austromu 

Thompson, Hendrie, Norton, Farlow, Edwards, & Oean, 1990; 

Robbins, James, Lange; Owen, Quinn & Marsden, 1992). 

The significance of foci of hyperintensities in the 

white matter appeared again in. bipolar affective disorder 

studies and in HIV-infection studies. The results of a 

study of bipolar affective disorder reported that a 

significant increase in the number of focal signal 

hyperintensities was noted in bipolar patients in comparison 

with normal subjects. Bipolar subjects did not have 

significantly more hyperintensities than -schizophrenics. 

The bipolar patients with focal hyperintensities had ~ trend 

toward larger ventricular size than those bipolar patients 

without focal hyperintensities (Swayze, Andreasen, Alliger, 

Ehrhardt & Yuh, 1990) . The findings of a study of the 

effects of substance abuse on ventricular and sulcal size 

using computerized tomography suggested tha·t the chronic use 

of alcohol but not necessarily other commonly abused 

substances produces cortical atrophy (Cascella, Pearlson, 

Wong, aroussolle, Nagoshi, Margolin & London 1 1991). 

Cognitive performance and changes in neuro-radiography 

images have also been studied in the growing population with 



13 

HIV infection. Subjects with cognitive defects exhibited 

more severe central atrophy than cognitively intact patients 

but either slight brain atrophy and/or parenchymal lesions 

were found in 57% of the cognitively intact HIV-positive 

individuals. The results of this study suggest that 

subcortical, neurologically "silent areasn of brain white 

matter are an early target of HIV infection (Elovoara, 

Poatiainen, Raininko, Valanne, Virta, Valle, Lohdevirta &. 

Iivanainen, 1990) . 

The neurology literature defined cognitive function in 

terms of the mental status, ori~ntation and reflexes that 

were tested in .specific evaluative settings (Levin,. 

0' Donnell & Grossman, 1979; Smith, 1969) . The test·s of 

cognitive function indicative of neurological changes that 

are discussed below are pertinent examples of the many that 

are available. The Folstein mini-mental state evaluation 

(Folstein, Folstein, & McHugh, 1975) is one of such 

examples. "It was able to separate the three diagnostic 

groups [dementia, depression with cognitive impairment and 

depression], it reflected clinicai cognitive change, it did 

not change in patients thought to be cognitively stable, and 

it was correlated with the WAIS [Weschler Adult Intelligence 

Scale] scores" (Folstein, Folstein & McHugh, 1975, p.196). 

The Symbol Digit Modali.ties Test (SDMT) (Smith, 1982)is 

a measure for screening cerebral dysfunction in children and. 
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adults. It involves the conversion of meaningless-geometric 

designs into written number responses (Smith, 1982). The 

SDMT proved to be the most sensitive measure in separating 

the "organics" from other groups both before and after the 

groups were matched on demographic variables (Smith, 1982). 

It has been used in studies of drug effects {Meador, Loring, 

et al unpublished manuscript)., with psychiatric patients to 

separate those with brain damage (Riley, Mabe & Schear, 

1987; Watson, Gasser, Schaefer, Buranen & Wold" 1981) and 

with patients who have undergone hemispherectomies (Smith, 

1969) . 

There are two occupational therapy evaluations of 

cognitive function whose scoring scales describe behaviors 

ranging from severely impaired to normai: the Rancho Los 

Amigos Scale of cognitive function and the Allen Cognitive 

Levels. The Allen Cognitive Level scale falls within the 

upper levels of the Rancho Los Amigos scale {Allen, 1985) . 

The Rancho Los Amigos scale {Hagan, Malkmus & Durham, 1972) 

describes a sequence of recovery and provides behavioral 

descriptions of cognitive skills after head injury or coma. 

The Allen Cognitive Levels evaluation emphasizes residual or 

remaining function. The cognitive disabilities theory on 

which the ACL is based, presents occupational therapy's 

understanding of brain-behavior relationships as a 

behavioral hierarchy of six cognitive levels (Levy 8 1986) 9 
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The purpose of each of Allen's levels is to. provide 

guidelines for determining the amount and type of assistance 

needed and for predicting the patient's ability to do· new 

and familiar tasks. See the Appendix for a descript·ion of 

Allen's Cognitive Levels. In 1992 Allen added "modes of 

performance" within the cog:hitive·levels to provide more. 

sensitive measures of cognitive ability. The modes describe 

observations of behavior that suggest a sequence for 

pro.cessing sensorimotor information. Tests of perception 

are often used to identify the si'te of brain lesions .and 

Allen {Allen, Earhart & Blue, 1992) indicated that "overlap 

between the modes and various tests of impaired perception · 

and cognition are expected." (p.86). The modes provide a 

sequence to process additional perceptual information 

observed in patient performance. 

Allen's theory, based in. neuroscience, uses an 

information processing system perspective to describe and 

define learning. Attending to sensory .cues is necessary for 

learning to occur. These ·cues form sensory associations 

that give meaning to external stimuli. These stimuli 

facilitate the recollection of sensorimotor models which 

provide a purpose for action; discovering arid sorting other 

sensorimotor models. The new combinations with prior 

complex sensorimotor models lead to inventing, and creating 

speculative sensorimotor models {Allen, Earhart & Blue, · 



1992) . 

A relationship exists between consciousness and 

learning that is affected by biological abnormalities. 
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(Allen, Earhart & Blue, 1992) . The experience of 

consciousness involves an inner subjective awareness as well 

as the formation of memories. The subjective sense of self 

as an integrated whole person is a conscious experience and 

one learns from conscious experiences. 

Attention is drawn to sensory cues that introduce 

novelty. The sensory cue adds a little bit of information 

·to the information currently being processed. If too much 

information is present it will be ignored or is not 

processed. Not attending to available sensory cues is the 

primary problem of the cognitively disabled. It is 

postulated that the degree of disability can be measured byo 

drawing an inference about the kind of information that can 

and cannot be processed (Allen, Earhart & Blue, 1992). 

In a Mental Health Special Interest Section Newsletter 

devoted to research, Allen tracks the development of the 

cognitive disabilitie's theory from the beginning to 1990 

(Allen, 1990) . Williams established normative data on the 

ACL (Allen, 1985) . Katz validated the ACL with the Block 

design se.ction of the Wechsler Adult Intelligence Scale 

(WAIS) (Allen, 1985) o Mayer (1987) described the cognitive 

disabilities theory as an information processing system and 
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cognitive psychology. Mayer {1988). also validated the ACL 

test with the WAIS-Revised. Two explicit assumptions of the 

cognitive disability theory were pointed out by Levy (1986): 

(1) cognition underlies all behavior, and (2) brain 

pathology compromises cognitive processes in a manner that 

can be observed in normal life activities. 

At this time, there is documented evidence that 

statistically significant correlations exist between the 

Allen Cognitive Level - Expanded (ACL) Test and the Folstein 

Mini-Mental State Examination (Allen, 1985), ACL and 

Shipley Institute of Living·Scales (David & Riley, 1990; 

Shipley, 1940), the ACL and Symbol Digit Modalities Test 

(SDMT) (David & Riley, 1990; Smith, 1982).. 

The significance of these findings increases when · 

considered in the context of what the SDMT and the ACL 

measure. The SDMT is a measure of motor speed and 

concentration and is often used as a neurological screening 

instrument. The SDMT test has been shown to be one of the 

most sensitive single measures of general neurological 

impairment in psychiatric populations (Riley, Mabe & Schear 

1987; Smith, 196.8,1969; Watson, Gasser; Schaefer, Buranen &: 

Wold, 1981) • .Iri a- retrospective study ·by David· & Riley 

(1990) examining relationships between measures of 

psychopathology and cognitive abili-ties it was found that 

there was a robust (r= .52; p< .001) correlation between the 
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ACL and the SDMT. This study suggested additional 

examination of the ACL as a potential measure to screen for 

possible neurological sequelae. 

The literature review focused on studies in psychiatry, 

neurology and radiology that invest-igated the anatomical 

significance of brain pathology on learning and functioning 

through t_he use of radiological imaging studies of the 

brain. Of specific interest were the studies identifying 

f.ocal lesions, increased hyperintensities, enlarged 

ventricles; and atrophy as being ii~.pl.icated in cognitive 

impairment. The occupatlonal therapy literature review 

concentrated on cognitive function as relating to abilities 

to engage in activities of daily ·living. The Allen 

cognitive levels seem to describe the varying effects of 

brain pathology on normal life activities but there is no 

known study in occupational therapy which specifically 

documents such a relationship. 



Chapter 3 

Method 

The problem studied was the relati-onship between the 

Allen Cognitive-Level test results and radiological evidence 

of organic changes in the brain in a sample population of 

patients from a ge~e_ral -hospital's in-patient adult 

psychiatry unit. 

Design: The research design was a retrospe-ctive study of 

selected patient records. The findings being considered 

were those reported from routinely administered tests. 

_Hypotheses: 

1. There is no significant relationship-between the Allen 

Cognitive Levels test findings and radiological evidence of 

organic change in the brain tissue of adult psychiatric 

patients. 

2. There is no significant correlation between patterns-of 

radiological evidence of organic change in the brain tissue 

of adult psychiatric patients and specific Allen Cognitive 

Level scores. 

Subjects: 

A convenience sample of pa~ient records for this study 

was selected f_rom the records of 236 patients admitted to 

the Medical College of Georgia Hospital adult in-patient 

19 
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psychiatry unit that were administered the ACL between 

Janua-ry 5, 1988 and November 15, 1990. Only patients that 

had also received a computerized tomography or magnetic 

resonance imaging study were included in this study. The 

final number of patient records in this study was 96. 

Instrumentation: 

Data was recorded in a tabular manner that maintained 

the confidentiality of the patient and paired the ACL score 

with the radiological report scan score. A scoring 

instrument was used to convert the radiologist 9 s report on 

the imaging study of the head from qualitative to 

quantitative data {see Table I}. 

Table I 

Scoring Instrume~t for Imaging Report Conversion 

0.0 No Atrophy 1.2 same as 0.2 3.2 sa.me as 0.2 

0.1 Empty Sella 1.3 same as 0.3 3.3 same as 0.3 

·0.2 Enlarged Ventricle~ 1.5 same as 0.5 3·.5 same as 0.5 

I ventriculomegaly 2.0 Moderate Atrophy 4.0 Hydrocephaly 

0.3 F9cal Lesions 2.1 same as ,0.1 4.1 same as 0.1 

I microischemic changes 2.2 same as 0.2 4.2 same as 0.2 

/high signal intensity 2.3 same as 0.3 4.3 same as 0.3 

0.5 Basal ganglia calcification 2~5 same as 0.5 4.5 · same as 0.5 

1.0 Mini.mal Atrophy 3.0 Severe Atrophy 

1.1 same as 0.1 3.1 same as 0.1 



21 

CT and MRI scan reports were converted from qualitative 

descriptive data into. an ordinal scale. These numerical 

definitions have basis both in the clinical experience of 

Drs. Figueroa & Tore, and also in the literature (Burrows & 

Leeds, 1981; Wilanger, Thygesen, Nielsen, & Peterson, 1968; 

Newton & Potts, 1978). The assigned decimal point weighting 

was based on severity of pathology and the review of the 

literature. 

Procedure: 

1.· Patients were identified who had been administered the 

ACL test between· January s', 1988 and November 15-g 1990 who 

also had CT and MRI studies. Inclusion criteria: Patients 

must have completed the ACL test and a CT or MRI scan to be 

included in the study. 

2. The Medical College of Georgia Hospital medical records 

were reviewed to retrieve test findings. 

3. Tne·scores of the ACL arid the radiological consultation 

report from radiology stu~ies of Computerized Axial 

Tomography (CT) with/out contrast and /or Magnetic ·Resonance 

Imaging (MRI) were recorded from the medical record. 

4. The radiological consultation reports of. the imaging 

study of the head were read and each study was assigned a 

score based upon the key words in Table I. The reports were 

individually read and information from the report 

interpreted.to reflect level of atrophy, and the following 
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attributes as appropriate: empty sella, ventr_icle 

enlargement, focal lesions, basal ganglia calcificationo 

The above key words were frequently mentioned along with 

other terms that were assigned equivalents: after conferring 

with the neuroradiologist. 

s. Tne·ACL scores and the Scan score were paired and 

compiled using Statgraphics. 

6. A distribution of the ACL and Scan scores was obtained. 

7. The Scan scores were ordered. by a-trophy and structural 

change. 

8. The ACL scores were then grouped in ranges so that each 

ACL level was divided into two parts. The distribution of 

the Scan scores within each range was analyzed. 

9. Kendall Twas computed on each of the distributions and 

the entire paired sample population and probability values 

-calculated. 



Subject demographics: 

_Chapter 4 

·Results 

The patient" records were selected from the 236 patients 

admitted to the Medical ·c~llege of Georgia Hospital adult 

· in~patient psychiatry unit that were administered the ACL 

between January 5 1 1988 and November 15 1 1990. Only 

patients that had also received a CT or MRI study were 

included. The final number of records in this study was 96. 

The patients ages ranged from 16 to 79 years. The 

diagnoses and percent of total population were Affective 

disorders (39.5%) 1 Dementia Disorders (14%} 1 Organic Mood 

Disorders (14%) I Schizophrenia -(10. 5%) 1 Eating Disorders 

(7%)1 Anxiety Disorders (4.7%) 1 Somatoform Disorders (4.7%)" 

Chronic Pain DiSorders (2.3%) ahd other disorde~s (3.5%). 

There were 67 females (69.5%) and ~9 males {30.5%) in the 

population studied. 

Distribution of the Scores: 

The distribution of scores of the ACL approached a 

normal distribution (Figure 1) 1 but the distribution of the 

imaging scan scores was significantly skewed toward· the no 

atrophy (o". O) score (see Figure 2) . The distribution of the, 

paired data is displayed in a three dimensional histogram 

23 
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Figure l Relative Frequency Polygon for Distribution 
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Figure 2 Relative Frequency Polygon for Distribution 
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Figure 3 Three D:i.mensionai · -Elistogr~ of Paired ACL 
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(Figure 3 and in Table III) . 

ACL scores were grouped into ranges based upon the 

ordinal nature of the ACL scale. Intervals between levels 

may not be equal, but scores within levels should approach 

more equal intervals. Therefore, the ranges maintain the 

integrity of each ACL. The distribution by range (Table II) 

showed 45% of the scores in the E set (ACL 4.5-4.9) with 24% 

of scores in the D .set (4.0-4.4). 

Table II 

Distribution of ACL by Range 

ACL Range Set n % 

2.5- 2.9 A 1 1 

3.0- 3.4 B 9 9 

3.5.,. 3.9 c 5 5 

4.0- 4.4 D 23 24 

4.5- 4.9 E 43 45 

5.0- 5.4 F 6 6 

5.5- 5.9 G 5 5 

6.0- 6.4 H. 3 3 

6.5- 6.6 I 2 2 

Total 96 100% 

Table III depicts the ~atribution of structural 

changes (scan scores) within ACL score rangeso All of the 
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Table III 

Distribution of Structural Changes Within Ranges of ACL 

Scan N A B c D E F G H 

0.0 41 1(100) 2(22.2) . 2(40) 8(36.3) 18(42) 4(66) 3(60) 2(67) 1(50) 

0.1 2 1(4.6) 1(2) 

0.2 5 2(9) 3(7) 

0.3 12 1(4.6) 7(16) 1(17) 1(20) 1(33) 1(50) 

0.5 1(2) 

1.0 10 1(11.1) 3(14) 5(12) 1(17) 

1.1 4 1(-11.1) 2(9) 1(2) 

1.2 7 2(22.2) 1(20) 1(4.5) 3(7) 

1.3 3 1(4.5) 2(5) 

1.5 3 1C1L f> 1(20) 1(4.5) 

2.0 1(4.5) 

2.1 0 

2.2 .5 2(22.2) 2(5) 1(20) 

2.3 0 

2.5 0 

3.0 1(4.5) 

3.1 0 

3.2 0 

3.3 1(20) 

96. 1. 9 5 22 43 6 5 3 2 

numbers in () are Percents of subset 
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ACL subsets (A-I) contain 0.0 scores. As the ACL score 

increases (from A-I) the scan score decreases ·thus an 

inverse relationship is· shown. Scan scores of 0,.0 

represented 43% of patients including 32% of patients with 

lowe·r functional ACL scores (A-E) . The scan scores greater 

than 0.1 comprised 51% of the patients in the lower ACL 

subsets A-E. 

Structural change within the levels of atrophy was 

examined by subdividing the population by the integer on the 

scan score. The distribution pattern of the structural 

changes is listed in Table.IV. 

Table IV 

Percentage distribution of structural change scores within 

the levels of atrophy 

Atrophy 

0 

1 

2 

3 

n 

61 

27 

6 

2 

.o 

67 

37 

17 

50 

.1 

3 

15 

0 

0 

.2 

8· 

26 

83 

0 

.3 

20 

11 

0 

50 

.5 

2 

11 

0 

0 

.O=no other change; .l=empty sella; 

.2=enlarged ventricles; .3=focal lesions; 

.S=basal ganglia calcification 
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Data analysis 

~he population of 96 was examined as sub-populations and 

as a whole. The data were subjected to the Kendall Rank

Order Correlation Coefficient, T, a non-parametric 

statistic. Analysis of the Kendall T showed a relationship 

{T=.2309 p=.OOOS.l betwe~n atrophy and the structural 

changes. This correlation provides evidenc'e that patterns 

of atrophy and structural change are not independent of each 

other. 

The Kendall T analysis of the·entire sample showed a 

significant but inverse relatiopship between the ACL and the 

scan scores {T=-.2149; p<.OOS; see Table V). BothACL and 

scan scores were related {p<.0001} to the age of the 

patient, the scan scores positively and the ACL scores 

inversely. Due to the association of both the ACL and Scan 

to.age, a partial Kendall Twas considered to control for 

age. When the partial correlation of _the paired data was 

calculated controlling for age the coefficient remained 

significant {T=~ .1303.; p<. 03}. 



Table V 

Analysis of Correlation~ 

n 

96 

96 

96 

Set 

ACL and Scan Score 

ACL and Age 

Scan Scores and Age 

Kendall T 

-. 2149 

-.2853 

.3420 

**** 

***** 

***** 

significance level **** p<.OOS ***** p<.OOOl 
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The total study population was grouped based upon 

the particular structural changes and paired ACL scores. It 

is understood that atrophy was present at varying levels in 

each sub-population. The sub-populations were as follows: 

cerebral atrophy only {n=53), empty sella {i1=6), ventricular 

enlargement {n=17}, focal lesions {n=16), and basal ganglia 

calcification (n=4). The sub-population of focal lesions 

was the only group with a statistically significant {p<.025) 

correlation to ACL scores {Table VI) . 
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Table VI 

Correlation of Scan Scores with ACL scores 

n Structural change Score Kendall T 

53 cerebral atrophy only .0 - .1218 

6 empty sella .. 1 -. 4725 

17 enlarged ventricles .2 -.0369 

16 focal lesions .3 -.4253 ** 
4 pasal ganglia calcification .5 -.7071 

significance level ** p<.025 

The Kendall Partial Correlation coefficient was also 

done with the structural changes sub-populations controlling 

for age. The results indicated that focal lesions remained 

significant (Table VII) .. 



Table VII 

Partial Correlation of Scan Score Sub-populations with 

ACL Scores 

n Structural change Score 

53 Cerebral atrophy only .o 

6 empty sella .1 

17 enlarged ventricles .2 

16 focal lesions .3 

significance level **P<. 0-25. 

Table VIII 

Kendall T Correlations of Scan Scores 

with ACL Score by ACL Ranges 

Subset n ACL Range T 

A & B 10 2.7 - 3.4 .·5798 

c 5 3.5 - 3.9 -.7778 

D 22• 4.0 - 4.4 -.1651 

E 43 4.5 - 4.9 -.0333 

F 6- 5.0 - 5.4 -.7698 

G 5 5.5 - 5.9 -.3780 

H & t 5 6.0 - 6.6 -. 0000 

p 

s·ignificance level * p< .. OS **P<. 025 

Kendall T 

-.0509 

-.4916 

.0189 

-.3869 ** 

.014 ** 

.042 * 

.140 

.375 

. 028 * 

.408 

.592 

33 
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Each of·the ACL ranges was analyzed wi~h the.Kendall T 

to investigate the relationship· between the ACL·range scores 

and the scan scores. The ACL ranges that hada significant 

correlation were the lower functioning ACL ranges 

(A&B= .014, C= .042) and the lower ACL 5 range (F= .028) 

(see Table VIII) . 

Findings: 

The null hypothesis that there is not a significant 

relationship between the Allen Cognitive Levels and 

radiological evidence of organic change in the brain tissue 

of adult psychiatric patients is rejected. This study found· 

that there was a significant (p< .005) relationship between 

the Allen cognitive levels scores and quantified imaging 

reports (scan scores) of the head (see Table V). ·The 

significance of the relationsh~p of the AC~ scores to 

imaging scores suggests that the ACL Test may be an 

indicator that further neurological evaluation of the 

patient is warrant·ed. Even when controlling for age there 

was a significant correlation.(p<.025.) between structural 

change scan scores and ACL scores. 

The second null hypothesis that there is not a 

significant correlation between pat.terns of radiological 

evidence of organic change in the brain tissue of adult 

psychiatric patients and specific Allen Cognitive Level 

scores can not be rej·ected. This hypothesis was examined 
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from two pe.rspectives: structural change groups and ACL 

ranges. From the view of structural change groups there was 

no significant c.orrelation except for focal lesions (Table 

VII) . In examining the ACL ranges there seemed to be a 

tendency toward an inverse relationship with the scan 

scores. Significance was found in three of the ACL ranges 

but not in the others (Table VIII). 



Chapter 5 

Discussion 

The problem studied was the relationship between the 

Allen Cognitive Level (ACL) Test results and radiological 

evidence of organic changes in the brain in a sample 

population of patients from a general hospital's in-patient 

adult psychiatry unit. This study retrospectively examined 

test results from the ACL and imaging studies of the heado 

This study began by testing the null hypothesis that 

there is no significant relationship between the Allen 

Cognitive Levels and radiological evidence of organic change 

in the brain tissue of adult psychiatric patients. This 

hypothesis ~s rejected. There was a significant 

relationship between the Allenvs Cognitive Levels and 

imaging scan scores (p<.005). An underlying assumption of 

Allen's Cognitive disability theory is that the learning of 

the individual is negatively affected by increasing organic 

or pathological changes in the brain. This study provides 

evidence to support this assumption. 

In comparing the findings of the study to the 

literature, support can be found for these results. The 

results of this study are not at variance with previous 

studies done by Katz (1985), Mayer (1988), and Heying (1985) 

36 
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that examined the ACL with specific populations and compared 

those results with other measures of cognitive functioning. 

The current study examined a similar population to the David 

& Riley (1990) study. The·David & Riley (1990) study 

compared patient scores on the ACL Test with measures of 

psychopathology and found no significant relationship. In . 

that study, however, a correlation was found between the ACL 

and the Symbol Di,git Modality test {p<. 001·} u an instrument 

that is sensitive to neurological ·Changes. This present 

s.tudy lends support to the David. & Riley study that 

suggested the ACL may be useful as a neurological screening 

instrument. 

The second null hypothesi~ that there is not a 

significant correlation·between patterns of radiological 

evidence of orga~ic change· in the bra.in ··tissue of adult 

psychiatric patients and specific Allen Cognitive Level 

s.cores can not be rejected. Patterns of structural change 

and associations with the ACL scores were ·examined from two 

perspectives. From the view of· structural change groups 

there was no significant correlation except for focal 

lesions {Table VII) . In examining the ACL ranges there 

seemed to be a tendency toward an inverse relationship with 

scan scores. Signi.ficance.was found in three of the ACL 

ranges but not in the others {Table VIII) . Focal l·esions 

were signi·ficantly {p<.025) correlated with the ACL in the 
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sample population. This is consistent with the neurqlogy 

and cognitive psychology literature. Gada & Hughes (1981) 

indicated that destruction of a small amount of tissue can 

impair the highest level functions such as learning 8 memory 

and categorization. In a study of multiple system atrophy 

Robbins et al (1992) identified·microischemic changes and 

focal lesions associated with specific learning deficits. 

Included among these deficits was difficulty _in shifting 

sets between dimensions. The ability to shift between 

dimensional sets has also been identified in other 

populations. These often precede clinical symptoms. These 

dimensional set shift problems appear in the ACL 4.0 to 4.9 

range. The overall study population had 16 records in which 

focal lesions correlated with ACL scores.· Seventeen percent 

of those with focal lesion had ACL in the 4.0 to 4.9 range 

{Table V and VII} . 

The studies by Swayze, Andreasen et al {1990) and 

Elovoara, Poatiainen et al (1990} identified the bipolar and 

HIV-positive populations and impli·cated the presence of 

focal lesions without other clinical symptoms as possibly 

responsible for learning deficits. As in these studies, the 

present study contained comparable subjects with bipolar and 

HIV-positive diagnoses.· A high percentage of these 

individuals' ACL scores were in the 4.5 to 4.9 range. In 

this ACL range learning is situation specific and does not 
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generalize to other environments. In such cases, the 

ability to effectively adapt to situations that. require a 

change in a habitual response or use of new·combinations of 

complex behavior patterns is not present as an independent 

skill, but requires assistance from others. The learning 

deficits described by the literature are also supported by 

the findings of this study which further emphasizes the 

pervasive nature cognitive disabilities have upon daily 

living. These factors and that ACL ranges both above and 

below correlated (Table VII} with scan scores require 

further investigation. 

This study may also support the ACL Test as an 

instrument that is sensitive to learning and visual 

perceptual dy.sfunc;:tions. The studies by Cascella, Pearlson 

et al 1991 and Burns, Jacoby et al 1991 and others discussed 

the effects of atrophy and enlarged ventricles on cognitive 

functioning. It is of interest that the Kendall Twas not 

significant (p<.136} for the areas of "empty sella" and 

"enlarged ventricles" (p<.10}. However, in this study, the 

sample had few patients with these deficits which may have 

influenced the results. This area should be examined 

further with an increase in sample size to improve the 

understanding of the role of these structural changes in 

functional performance9 
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Summary 

This study answered several questions but prompted many 

more. A quantitative analysis of the images would 

strengthen consistency in the two weakest areas of this 

study, that of the radiological report and the scoring of 

the report to quantify the data. Another limiting factor in 

this study is the quantification scale for the reportse The 

scale itself had not been examined for valid order of the 

structural changes, but was based on sound clinical 

experience. 

This study contributes to the occupational therapy body 

of knowledge as.it supports the· assumption that learning is 

affected by biological abnormalities (Allen 8 1992 p.340) arid 

that cognitive levels describe the varying effects of brain 

pathology on normal life activities. The ACL Test is 

supported as a valuable· tool in screening for organic 

processes. 

A strongly recommended follow up study could quantify 

the imaging studies using computer digitization analysis to 

further clarify the relationships between the ACL and 

radiological studies o·f the head. Future stu.dies could 

examine the relationship between focal lesions; learningu 

and dimensional set shifting among the dementia and healthy 

populations. 
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Appendix 

Cognitive Disability Theory 

The cognitive disability t~eory was developed by. 

Claudia K. Allen, OTR, FAOTA to describe the cognitive 

abilities and disabilities of individuals. This theoryv 

based in neuroscience 6 uses an information processing system 

perspective to· describe and define learning. 

Learning is.done by attending .to sensory· cues. These 

cues form sensory associations that give. meaning to external 

substances·. These substances facilitate the.recollection of 

sensorimotor models which provide.· a purpose for action" 

discovering, and sorting other sensorim~tor models. The new · 

combinations of prior complex combinations of sensorimotor 

models lead to inventing, and creating speculative 

sens·orimotor models (Allen, 1992) . Attention is drawn to 

sensory cues that introduce novelty. The sensory cue adds a 

little bit of information to the information currently being 

processed. If. too much information is present it will be 

ignored or is not processed. 

Not attending to available sensory cues is the primary 

problem of the cognitively d-isabled. Jus·t as medical 

problems can affect consciousness they can als·o affect 

learning. The degree of disability is measured by :drawing 

so 
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an inference-about the kind of information that can and 

cannot be processed (Allen, 1992). 

A relationship exists between consciousness and 

lear~ing that is affected by biological abnormalities 

(Allen, 1992). The experience of consciousness involves an 

inner subjective awareness as well as the formation of 

memories. The subjective sense of self as an integrated 

whole- person is a conscious experience and one learns from 

conscious experiences. 

Allen (1985) developed a scale of six cognitive levels 

which yield corresponding meanings direc.tly related to 

functional capacities and limitations of the individual. 

The Allen Cognitive Levels are used as guidelines for 

predicting the patient's ability to do familiar activities 

and learn new ones (Allen 1985, 1987). In 1992 Allen added 

modes of performance within the cognitive levels that 

provide more sensitive measures of cognitive ability. The 

modes descri-be observations of behavior that suggest a 

s~quence for processing sensorimotor information. Tests of 

perception are often used to identify the site of brain 

lesions. 11 0verlap between the modes and various tests of 

impaired perception and cognition are expected." (All-en, 

1992). The modes provide a sequence to process additional 

perceptual information observed in patient performanceo The 
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Allen's Cognitive Levels are an ordinal scale in which 

levels are arranged from lowest to highest function. The 

levels themselves as associated with modes of performance. 

The following is a brief description of the Allen's 

Cognitive Levels: 

Level 1: "Automatic actions". At Level 1·the person is 

conscious; cooperation with vital tasks can be elicited 

through use of sharp commands. In discussion of level 1, 

Allen (1987) uses the term "arousal"· to describe the limited 

ability of the person.to respond to external cues .. A change 

in level of arousal can be elicited and sustained for a few 

seconds. Behavior of the patient is'largely habitual or 

reflexive. Other automatic-actions appear to be in response 

to internal or subliminal cues .. Much skilled nursing care 

is required for patients at this level. 

Level 2: "Postural Actions". The person's actions seem 

to be related to a f·eeling of comfort or discomfort and are 

sustained for only a few minutes. Imita·tion of the postural 

actions can be elicited. Among level 2 patients, aimless 

pacing or wandering has been observed. Cooperation in 

engagement in gross motor activities can usually be 

elicited. Allen (1987) uses the term "discernment" at this 

level to describe a limited abilitr to perceive the external 

environment and to recognize the external as separate from 
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the self. Twenty-four hour care is required. 

Level 3: "Manual Actions". Tactile cues capture the 

person's attention and are associated wi-th manual actions. 

"Ac:tions frequently are repetitive and often seem 

inappropriate, pointless, or destructive to othersn (Allen, 

1985). The person's actions must be guided for a task to be 

completed successfully. These relate to the patient's 

interest in the effect the action has upon an external 

ob]ect. Activities that require one or two simple 

repetitive actions and use of familiar objects such as 

crayons, pencils, comb, or tooth brush may be done by 

individuals func-tioning at cognitive level 3. nLong-term 

repetitive training" i·s the term Allen (1987) uses at this 

level and defines it as the ability .to acquire a limited 

awareness of routine activities that are monitored by care 

givers. 

Level 4:. "Goal-Directed Actions". The person is 

re;I.iant upon sharp contrasting visible cues that .are 

associated with their goal-directed actions. Reliance on 

obvious visible cues can produce misinterpretations of 

reality. Engag.ement in activities that utilize familiar or 

classic objects such as flowers, trees, faces 6 etc. are 

usually successful. Activities that are successfully and 

independently done consist of one step sequences leading to 
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task _completion. These type of activities provide distinct 

contrasts that are enhanced through use of black and whiteu 

or strong primary and secondary colors. :tndividuals can 

di-fferentiate and act upon objects that.have an angle 

greater than 35 degrees. Often natural light and· shadow 

provide visual perceptual guides which enhance otherwise 

subtle cues which would be ignored. Lack of attention to 

invisible properties of objects- such as heat, electricity, 

and chemical reactions necessitat:es direct supervision 

{All-en 1985}. to·avoid hazards or injury. Allen (198.7) uses 

the term "training" to describe a iimited capacity for 

learning that is situation specific for persons functioning 

at level 4. Training does not gene·ra_lize to other 

environments or activities. Many day-to-day activities are 

success-fully performed, concealing disability, but support 

is needed to successfully cope with changes in the 

environment. Monitoring by a support person is recommendede 

Level 5: "Exploratory Actions". The person explores the 

effect motor ac·t.ions have' on the physical properties of the 

environment. These individuals learn by doing or by being 

shown what to do; both pictorial and written instructions 

are preferred. At this cognitive l-evel an exact match can 

be achieved to create a desired· outcome. Obviously 

contrasting features of activities are desired for ease of 
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completion. Angles of less than 30 .degrees are usual·ly not 

perceived. During each step o·f a -task previous errors are 

often repeated and become pa-rt of th~ process of achieving a 

desired outcome. Overt trial -and error learning generalizes 

to other activi-ties and. the environment. Patients have 

difficulty understanding explanations that use symbolic 

concepts such as temporary medicine side effects, or letting 

foods rest to enable cooking completion after microwave 

cooking. The individual's performance is not organized to 

plan or anticipate future events. Therefore, situations 

that require planning, organization, and deductive reasoning 

are not done effectively (Allen, 1985). 

Level 6: "Planned Actions". Symbolic cues· are used by 

the person to formulate-plans enabling reflection on the 

performance. This is considered the normal adult functional 

level. -Future events are anticipated, :behavior is 

organized_, and satisfactory results are produced 

independently. By being able to anticipa-te, the person can 

foresee and prevent unsatisfactory results, and avoid 

meaningless activities. 

In summary the cognitive levels is a functional safety 

scale that describes degrees of safety according to the 

individual's ability to acquire and apply knowledge of the 

env;i.ronment. To be safe one must acquire knowledge of the 



56 

external environment.. The individuals movements are safe 

when the relevant sensory information is processed and 

combined with motor actionse Therefore the conscious mind 

processes information from the external environment and 

directs movements within that context. 




