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The purpose of the present study was to determine 

specific psychotic factors associated with environmental 

sensitivities, the changes in those tendencies occurring 

with ecological treatment and the extent to which those 

behaviors could be attributed to the chronicity of the 

illness. An inpatient group of 42 environmental patients 

was compared to an inpatient population of 20 chronic 

spinal pain patients. 

Instruments utilized in the study included the Bender 

Gestalt Test of Motor Ability, the Minnesota Multiphasic 

Personality Inventory (MMPI) with the Harris and Lingoe 

subscales, and three subtests of the Wechsler Adult 

Intelligence Scale-Revised, Digit Symbol, Object Assembly, 

and Block Design. Data was analyzed via multivariate 

analysis of covariance, analysis of covariance, canonical 

analysis, and t_ tests for related and independent means. 

The environmental group showed clinical levels on 

general depression, poignancy, moral virtue, emotional 

alienation, conative ego mastery, perceptual distortion 

and sensorimotor dysfunctioning. Near pathological scores 



were seen for physical malfunctioning, mental dullness and 

cognitive ego mastery. 

Environmental patients compared to other chronic medical 

patients in the following manner: a) greater feelings of 

emotional sensitivity, b) more self-righteousness and 

naive behavior, c) more withdrawn from others, d) increased 

feelings of strangeness about the self and distorted or 

flattened affect, e) greater tendency to possess strange 

and puzzling ideas, f) greater feelings of loss of control, 

g) psychological weakness and regression, and h) generally 

higher ability to learn perceptually. With environmental 

treatment, patients showed improvement in subjective 

depression, emotional alienation, mental dullness, strange 

ideas, sensorimotor dissociation, ability to recognize 

objects from their parts, and visual motor coordination. 

Only on grouped measures of alienation did environmental 

patients improve to a greater extent than the other chronic 

medical group. Primary responsibility for those differences 

was attributed to improvement on social interaction. 

Results indicated significant relationship between 

environmental sensitivities and psychotic behavior. Diag-

nosis of pathological states should include appropriate 

evaluation of environmental correlates. 
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ENVIRONMENTAL EFFECT: ACTIVATOR OF 

THE PSYCHOTIC PROCESS 

The concept of functional psychosis, by definition, has 

denoted no known or demonstratable physical or organic base 

as a prerequisite for that diagnosis (American Psychiatric 

Association, 1980). The Diagnostic and Statistical Manual of 

Psychiatric Disorders (DSM III) divided functional psychotic 

disorders into several categories: Schizophrenic Disorders, 

Paranoid Disorders, Bipolar Disorders, and Psychotic 

Disorders Not Elsewhere Classified. Each of these diag-

nostic categories requires a significant degree of departure 

from appropriate contact with reality as well as various 

other more specific criteria for each, such as deterioration 

from previous level of functioning, symptoms involving 

various psychological processes, duration of symptoms, or 

disturbance of mood. 

Supposedly, one important function that diagnosis has 

fulfilled for the professional has been that of matching the 

appropriate treatment to the disorder. For Instance, a 

diagnosis of "manic-depressive," in the past, would have 

directed the physician to treat the patient with mood 

elevating chemicals and later with lithium (Itil, 1975). 

However, often with the psychotic individual, little success 

in suppressing symptoms was achieved or symptoms recurred or 



the continuous use of outside agents such as drugs or 

electroconvulsive shock treatment was required. To many 

practicing professionals and to the general public, this was 

an unsatisfactory and regrettable situation, Symptoms 

rather than causal agents continued to command the major 

focus of treatment (Rea, Butler, Johnson, Laseter, Sprague 

& Alger, 1982). 

In the past, various disciplines have endeavored to 

explain the etiology of the psychotic process, most util-

izing a singular and unidimensional approach. As a result, 

treatment has followed suit and remained narrow and singular 

in focus. None has effectively considered the individual's 

total environment as interactive in producing pathological 

behavior. The behavioral and cognitive processes of the 

patient have been traditionally viewed as separate and apart 

from the physiological systems and, practically speaking, in 

our society today, psychologists and physicians have con-

tinued to work with the individual as though a gap existed 

between mind and body (Achterberg & Lawlis, 1980). Only in 

the past two to three decades have a few physicians begun to 

recognize the impact of physiological processes upon the 

cerebral state and to a lesser extent, the effect of the 

psychological on the physiological state. These specialists 

have developed a branch of medicine called "clinical 

ecology" and, joined by psychologists, who likewise re-

cognize the mind as simply another system of the total 
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functioning organism, have begun to evaluate all sources of 

stress for the patient (Rea, 1979). Subsequently, the 

individual has emerged as a whole operating organism, re-

sponsive to both his internal and external environments in 

their complex interactions. All components of this 

interaction must then be evaluated to determine specific 

contributions to the psychotic process in the disturbed 

patient. Disruption of homeostasis, whether originating 

from emotional, social, chemical, or physical sources (or 

most likely, a combination of these) could have been 

expected to produce both physical and emotional sequelae 

(Rea, 1979). Therefore, a new, more holistic approach to 

the etilogy of psychosis was demanded to legitimatize a 

comprehensive treatment of the psychotic patient from the 

standpoint of total impact of the contributions of environ-

mental factors. 

The continuing debate over the genetic factor in 

psychosis reflects a nature versus nurture controversy. 

Researchers have successfully supported a hereditary com-

ponent to the disease by focusing on a concordance ratio 

for schizophrenia among monozygotic twins (Kallman, 1938, 

19^6; Shields, 1968). 

Monogenic Biomine genetic theories suggested that a 

single dominant or recessive gene caused schizophrenia 

(Slater, 1958; Kallman, 1946), or one dominant and one 

recessive gene (Karlsson, 1968). Also, persons with 



certain genotypes, schizotypes, could become schizophrenic 

through social learning (Meehl, 1962) by inheriting too many 

culpable genes at certain critical locations. 

Another attempt at explaining pathological behavior via 

genetic makeup was that which named temperament and "consti-

tution" as salient determinants. Many schizophrenics had 

been known to be "hypersensitive" to sounds, smells, colors, 

etc., tendencies which affected ability to adjust to the 

environment (Bergman & Esc.alona, 19^9). 

The pharmacological model provided a great deal of 

practical information about brain physiology for clinical 

practitioners, although no drug was found to have a compre-

hensive treatment action in schizophrenia. The dopamine 

hypothesis proposed that schizophrenia resulted from 

excessive transmission in dopaminergic noradrenal pathways 

(probably mesolimbic and/or mesocortical) (Snyder, 1978; 

Strauss & Carpenter, 1981). The transmethylation 

hypothesis, another biochemical theory, proposed (a) that 

precursers for mind-altering chemicals were present in 

humans, (b) that a metabolic pathway exists for the 

methylation of a norepinephine phenolin which would create 

a compound structurally similar to a psychedelic drug, 

(c) that those compounds would be active in humans, 

producing psychotic behavior, and (d) if a pathway was not 

plausible, then an exogenous source of the hallucinogenic 

substance might be found (Strauss & Carpenter, 1981). 



Measures that assess brain functioning have been 

utilized, in the investigation of psychotic processes. The 

septal region (Heath, 195*0, parietal lobe (Sem-Jacobson, 

1969), and the hippocampus (Mednick, 1970) were found in 

that manner to be related to psychotic behavior in both rats 

and schizophrenic humans. Chronic schizophrenics also 

demonstrated lower blood flow in frontal lobes and higher 

postural flows (Kety, Woodford, Harmel, Freyhan, Appel & 

Schmidt, 1948) and have demonstrated greater variability in 

amplitude, greater amounts of fast activity, and great 

amounts of theta activity (Itil, Marasa, Saletu, Davis, & 

Mucciardi, 1975). In general, schizophrenics' responses to 

stimuli such as color, forms, intensity, and cognitive 

changes tended toward greater variability than those of nor-

mals (Callaway, 1972) and showed lower mean amplitude and 

reduced increase in amplitude for increasingly complex 

stimuli (Loert, Suitor & Zubin, 1973)* 

Numerous psychological approaches to the etiology of 

schizophrenia have evolved to date. One major psychological 

orientation was the developmental approach which viewed 

schizophrenia as an innate biological condition activated in 

adolescence or later in life probably by stress of some kind 

or precursers such as the passivity/aggression dimension in 

school-age children, poor social relations, and work 

function levels (Shapiro, 1981). Adolf Meyer's learning 

theory (Shapiro, 1981) suggested that schizophrenia may 



involve increasingly abnormal behaviors learned over time, 

through chains of reward and punishment. Conflict theories 

postulate that schizophrenia lies on a continuum with all 

other emotional states, all of which represent responses to 

conflicts. Freud (1933, 1961a) viewed psychosis as an out-

growth of a conflict between the ego and reality and 

recognized the importance of "splitting" as a defense in the 

development of psychosis. One part of the ego remained 

cognizant of reality while the other part, governed by 

instincts and wish fulfillment, ignored reality. When such 

a balance favored the latter, psychosis reigned. Sullivan 

(1965) believed that the person attempted to satisfy needs 

and maintain security, with the sense of self-being built on 

the reflected appraisals of others. 

Lidz's family theory (Lidz, Fleck & Cornelison, 1965) 

considered schizophrenia a disease of adolescence resulting 

from a failure in identity formation and emergence from the 

home. The "double-bind" hypothesis of communication 

(Bateson, Jackson, Haley & Weakland, 1963) claimed that the 

individual is (a) involved in an intense relationship in 

which he desires to respond appropriately, (b) caught in a 

situation in which the person to whom he wishes to respond 

expresses two messages—one of which denies the other, and 

(c) unable to comment on the messages being expressed to 

clarify his perception so as to make appropriate response. 

Winn and Singer (Shapiro, I.98I) provided a comprehensive 
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theory of family relationship to psychosis. Essential to 

their concepts was the idea of pseudomutuality in which 

people are absorbed in relating to each other at the expense 

of differentiation of identities. 

Socio-cultural factors studied in relation to schizo-

phrenia included social class (Clark, 19^9; Paris & Dunham, 

1939) and initial cultural orientation (Katz, 1978). Lower-

class people tended to have fewer rewards and fewer 

alternative courses of action in times of stress and may 

not have learned adequate coping methods for dealing with 

those situations. Murphy (1968) hypothesized that when a 

culture fails to meet the real conditions of life the 

particular set of cultural beliefs may become pathogenic or 

stressful. 

Major bipolar disorder, as described by the DSM III 

(19 82), involved a psychotic component since the patient 

rarely maintains an accurate perception of reality. 

Depressive symptoms according to the neoanalytic theory 

(Cohen, Baker, Cohen, Fromm, Reichman & Weigent, 195*0 were 

regarded as manipulative operations such as anorexia, which 

serves to reduce energy, self-depreciation, which masks 

resources, psychomotor retardation, which avoids problem-

solving, indecisiveness, which suspends action, and 

perfectionism, which exaggerates task difficulty. The 

learned helplessness concept (Seligman, 1971), one of the 

better known cognitive theories for depression, speculated 
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that unpredictable and uncontrollable events resulted In 

a loss of Initiative and severe reduction in adaptive 

behavior. 

The basic assumption of the behavioral approach was 

that depressives had weak behavioral repertoires for 

eliciting positive reinforcers (Skinner, 1953). Behaviors 

were ultimately sustained by positive reinforcement while 

behavior was controlled by negative reinforcers which 

facilitate avoidance or escape from aversive stimuli. 

No single theory of psychosis has been able to provide 

the necessary and sufficient explanations and conditions 

which have explained or determined the occurrence and 

symptom structure of the schizophrenic. Certainly a more 

comprehensive and inclusive approach to the problem was 

demanded in order to (a) account for all elements contribut-

ing to the psychotic syndrome, (b) focus on those elements 

In an Interactive framework, and (c) guide interest toward 

a comprehensive treatment program of psychological, social, 

environmental, and medical approaches. 

Selye (1946) proposed that stress could be the unifying 

factor in all maladaptive (physiological/behavioral) 

responses. His General Adaptation Syndrome (GAS) hypothe-

sized a process from which all manner of abnormality 

occurred in the organism's response to stress—-that is the 

maladaptive response process in which the organism attempts 

to integrate and achieve homeostatic balance to a condition 



or substance which it cannot tolerate. For example, if an 

individual has encountered any set of conditions over which 

no orderly limited control can be extended and these con-

ditions have strong adverse effect, then a stressful 

maladaptive response will occur. These conditions may range 

from weather to war or the individual may have had repeated 

exposure to a substance such as alcohol or a toxic chemical 

which could have elicited continuous maladaptive-abnormal 

responses consistent with repeated exposures to the 

intolerable substances. A likely occurrence might have been 

a difficult job or home situation (condition) in which the 

person has incurred low dosage toxic exposure day by day. 

The condition and intolerable substance interacted to 

exacerbate the effect of each—all of which could have been 

made worse by further maladaptive lifestyle response such as 

alcohol abuse, smoking, or dependence on drugs, prescription 

or otherwise. One approach to understanding the internal 

reaction to stress has been clinical ecology. 

Clinical ecology has surfaced relatively recently in 

answer to the needs of those individuals suffering from 

environmental sensitivities. Ecological illness and 

environmental sensitivities are two synonymous terms cur-

rently used to describe an allergy-related syndrome. An 

allergy can best be described as an inappropriate immune 

response to a substance experienced by most individuals as 

innocuous. Ecological illness, however, covers a wide 
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variety of chronic syndromes which result from multiple 

sensitivities to substances from the external environment 

including foods, chemicals, and natural inhalants. In 

general, the syndrome has been described as "an allergy to 

the 20th century with all its technological by-products 

(Bell, 1976). 

Currently in the field of clinical ecology a single 

hypothesis seems to dominate. Labeled "Total Load," it 

attempts to explain the apparently mysterious appearance of 

diverse and unusual symptoms and syndromes as well as more 

traditional disease states. The human body contacts the 

environment daily in the process of respiration, during 

ingestion of solid and liquid nourishment, and from the 

simple and normal exposure of skin surface. Since the 

external environment (by definition) is composed of any-

thing outside the self; thus foods, chemicals, drugs, dusts, 

molds, pollens, light, and temperature have been viewed as 

foreign to the body. Those foreign substances comprise 

physical stressors which (when added to the considerable 

degree of emotional stress encountered) make up the total 

load of stressors that must be handled at any given moment. 

Normally, the body adapts effectively to stress until the 

load becomes too large or adaptability is lost through 

aging, Infection, etc., and ecological illness results 

(Rea, 1979). Alleviation of symptomotology revolves around 

reduction of total stress load by restricting exposure to 
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those substances for which the patient shows intolerance. 

Depending upon the organs or systems attacked or destroyed 

by chronic inflammatory reactions, symptom patterns have 

been diagnosed or labeled as one of the following medical 

or psychological disorders: asthma, rheumatoid arthritis, 

ulcerative colitis, diverticulosis, rhinitis, sinusitis, 

hypoglycemia, diabetes mellitis, thrombophlebitis, large or 

small vessel vasculitis, nonartheroscleotic heart disease or 

arrhythmias, Reynaud's syndrome, Meniere's disease, eczema, 

lupus erythematosis, migraine, neurosis, psychosis, 

nephritis, cystitis, bronchitis, hives, learning disability, 

and acne. 

Behavioral research on ecology groups has been scant, 

reflecting the relatively recent interest of mental health 

professionals in that field. Prior to their involvement, 

studies generally involved single case studies usually 

consisting of psychotic patients who improved significantly 

in an ecological treatment program (Mandel, 1978; O'Banion, 

Armstrong, Cummings, & Strange, 1978). 

Psychotic behavior surfaces as a typical manifestation 

of allergy in many sensitive patients. O'Banion, et al. 

(1978) demonstrated that the patient did indeed experience 

onset of depression along with changes in motor and academic 

performance subsequent to ingestion of specific foods. 

Depression accompanied by acute anxiety reaction seemed 

commonplace, probably resulting from brain swelling that 
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affected neural areas that either produce or inhibit ag-

gression. Mandel (1978) has observed reactions to fungal 

and mold derived substances, including catatonic states, 

depression, crying, weakness, fatigue, anger, irritability, 

etc. Such reactions have been recorded on film and are 

available at the Center for Bio-Ecologic Diseases. A well-

controlled double-blind test of 30 allergy patients (King, 

1978) yielded evidence that psychological symptoms such as 

nervousness, severe depression, mental blankness, anger, and 

body detachment could be produced in individuals by allergic 

exposure independent of psychological influence. 

The relationship of allergy to acting-out behavior, 

which often has been related to both depression and hyper-

activity in children, has been supported consistently in the 

literature (Clarke, 1980; Cook, 1976; Feingold, 1975; 

O'Banion, 1978; Randolph, 19^7). Generally, such behavior 

was accompanied by irritability, fatigue, learning 

difficulties, and nervousness, as well as a diversity of 

physical symptoms such as bedwetting, headaches, and 

abdominal pain. The behavior reportedly showed significant 

improvement with dietary and environmental changes (Conners, 

1976; O'Banion, 1978). 

Treatment of certain mental disease by fasting has 

commanded attention from clinicians. Boehme (1977) reports 

a 60% improvement rate for paranoid cases where the disease 

had lasted less than two years. Exacerbation of paranoid 
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symptoms was observed during the first two weeks of the 

fasting period and occasionally during the first 10 days of 

the refeeding period. Cyclic forms of psychosis, schizo 

affective or cyclic affective improved to an impressive 

degree in 80% of cases treated. Dietary controls imposed 

on schizophrenics in the form of grain and milk-free diets 

resulted in rapid discharge from the hospital, so that the 

treated group experienced approximately one-half the length 

of hospitalization as the control group (Dohan, 1973). The 

adverse effects of allergy seen as cerebral dysfunction have 

manifested in learning disorders, abnormal electroencepha-

lograms, epilepsy, blurred vision, sluggish thinking, 

dullness of thought, inability to concentrate, sense of 

unreality, clumsiness, impulsiveness, short attention span, 

and difficulty in reading and writing (Butler, 1981; Butler, 

1982; Campbell, 1978; Crowe, 19^1). 

In short, central nervous system involvement as a 

result of neural tissue becoming the target organ of aller-

gies has been held responsible for various neurological and 

psychiatric or psychological signs and symptoms (Mackarness, 

1978). Certainly there exists considerable evidence for the 

wide range of physiological and psychological concomitants 

for allergy. 

The Environmental Control Unit in Dallas, however, 

founded by Dr. William Rea, yielded group studies that 

provided a definitive psychological profile of the 
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environmental patient (Butler et al., 1982; Milam et al., 

1982; Nicolette et al., 1982; Wright, 1983)- The following 

features were prominent for inpatients: 

1. preoccupation (perhaps to the point of obsession) 

with ill health and somatic concerns which may appear delu-

sional at times; 

2. general malaise; 

3. need for reassurance and attention from others but 

difficulty in fulfilling those needs in others; 

4. repression, denial, rationalization and other 

defense mechanisms; 

5. low energy depression; 

6. intellectual dullness, decreased learning ability 

as a result of poor concentration, attentional and memory 

deficits, perceptual/motor dysfunction, poor judgment, re-

duced abstract ability, and a general inability to adapt; 

7. decreased coping skills, lowered ego strength with 

a tendency to become emotional; 

8. cerebral dysfunctioning often with deficits in 

visual-motor coordination and unusual perceptual distortion. 

9. anxiety; and 

10. self/social/emotional distancing and withdrawal 

with feelings of not fitting in and fear of loss of emotion-

al or cognitive control. 

Other symptoms observed frequently in these patients 

include: seemingly unpredictable mood swings from euphoria 
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to despondency, incoherence in speech, loose associations, 

irrational and illogical thought patterns, blunted and some-

times inappropriate affect, deterioration from a previous 

level of functioning in several areas of their lives, as 

well as feelings of persecution originating from their 

experiences with family, friends and professionals who 

fail to perceive their complaints as valid. Durations of 

the symptom pattern ranged from a few months to reports from 

some patients that they "could not ever remember being any 

other way," with onset of the disease occuring at any age 

(Butler et al., 1983). 

Wright (1983) compared the ecology group to a chronic 

pain group on indicators of alienation. As predicted, the 

environmental patients showed greater evidence of 

1. Feelings of loneliness and emptiness. 

2. Peelings of isolation from others. 

3. Poor morale and low self-esteem. 

4. Difficulty in ability to control strange thought 

processes. 

5. Feelings of unreality. 

6. Loss of emotional control. 

7. Preoccupation with physiological processes to the 

point of rumination. 

8. Self-righteous behavior in situations requiring 

moral or ethical judgment. 

9. Hypervigilant scanning of the environment. 
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Obviously, with the combination of symptoms recorded 

for these patients, it would seem probable that a DSM III 

diagnosis would be made of "psychotic disorder," especially 

considering the typical lack of evidence for presence of 

organic lesion. Whether the patient was diagnosed Schizo-

phrenic Disorder, Bipolar Disorder, or Paranoid Disorder 

would generally depend upon the presence and strength of 

mood state and/or ideas of persecution. 

Chronic pain patients, as a group, have shown similari-

ties to ecological patients in that (a) the disorder is 

usually longstanding, (b) often medical professionals fail 

to discern physiological cause for the problem, (c) family 

members often fail to understand the extent of the patient's 

discomfort, (d) patients have often gone from one physician 

to another in search of a "cure", and (e) their symptoms may 

have been diagnosed as psychogenic in nature, or "all in 

your head." Traditional treatments have been unsuccessful. 

Achterberg and Lawlis (1980), in developing a treat-

ment program for such patients, investigated psychological 

factors associated with the problem. A study using the 

Minnesota Multiphasic Personality Inventory (MMPI) showed 

70% of a chronic pain group as exhibiting obsessive focus 

with their disorder (Scale 1) and high levels of dependency 

on others accompanied by denial of a psychological component 

to their pain (Scale 3). 
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Naliboff, Cohen and Yellen (1982) examined chronic 

illness and chronic pain groups and found that part of the 

variation in MMPI elevations were due to self-reported 

limitiations of activities due to illness. In an individual 

study of a chronic back pain patient (Holmes, 1978), the 

patient expressed feelings of helplessness, tenseness, and 

inability to deal with problems. The emotional response to 

pain seen in chronic pain patients as a group appears to be 

homogeneously negative and self-restrictive (Leavitt, Garron, 

Whistler & Sheinkop, 1978) and while not labeled as depres-

sion, has been assessed as a defense mechanism to negativity 

(Steinbach, 197*0. McCreary, Turner, and Dawson (1977) 

showed that chronic pain patients tend to differ signifi-

cantly from the pain patient who reveals organic cause for 

the discomfort. 

Another emotional response that appeared common for the 

pain patient was that of fear. The reaction of the patient 

to that fear centered around a sympathetic response of 

tensing muscles and breath holding, as well as coldness of 

extremities, dilated eyes and shallow breathing (Achterberg 

& Lawlis, 1980). Some of these patients were demonstrating 

high level of psychological investment in their pain as 

well as significant emotional distress. Perception of the 

physician's care in a situation where treatment had failed 

was reflected in the patients' tendencies to project their 

disappointment upon the physician with vengeance and 
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hostility, although when facing the doctor, converting to 

statements of admiration and compliance. 

The purpose of the present study was to determine the 

presence of psychotic processes active in the ecological 

patient as a result of environmental exposure, and to assess 

differences in pre- and posttreatment levels of psychotic 

symptomatology. Comparisons of the ecological group to 

another chronic medical group was considered important in 

providing controls on the chronic illness dimension. The 

main focus of the study centered around the factors of 

causal versus coexistence in defining the relationship of 

the illness to the symptoms. Since the ecological and the 

chronic pain groups have manifested evidence of psycho-

pathology, it appeared appropriate to compare the two on 

various measures of clinical symptoms. The following 

hypotheses were tested. 

1. Ecological patients will demonstrate clinical 

levels of psychotic tendencies on a psychological instrument 

created to measure those traits. 

2. Clear relationship of those psychotic processes to 

environmental exposure will be inferred as a result of the 

evaluation of changes seen in treatment consisting of 

removal of those toxic substances. 

3. Ecological patients will show higher levels of 

active psychotic processes than the chronic pain group, by 
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showing significantly greater elevations'on clinical scales 

measuring those tendencies. 

4. Changes in psychotic tendencies from pre- to post-

treatment will be greater for environemntal patients than 

for another chronic medical group. 

Method 

Subjects 

Subjects were 42 Environmental Control Unit (ECU) 

patients (34 females, eight males, age range 15-65 and 20 

Spinal Pain Program patients (11 females, nine males, age 

range 19-56) for a total of 62 subjects. The ecology (ECU) 

patients were all in treatment for allergy and hypersensi-

tivity to environmental irritants at the time of testing. 

All were under medical supervision. 

The chronic pain group was selected from a patient 

population in treatment for spinal pain of varied etiology. 

All were under inpatient medical supervision as well. 

Instruments 

Three scales of the Wechsler Adult Intelligence 

Scale-Revised (WAIS-R, Wechsler, 1981) assessed cognitive 

functioning. The revised WAIS was standardized on a 

stratefied sample representative of the population of the 

United States. Average reliabilities were .97 for VIQ, 

.93 for PIQ, .97 for PSIQ, .82 for the Digit Symbol subtest, 

.86 for Block Design, and .65 for Object Assembly. Each 

of the three scales utilized, Digit Symbol, Block Design 
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and Object Assembly, measured nonverbal visual perceptual 

integration skills and visual-motor coordination, speed 

and dexterity. 

The Minnesota Multiphasic Personality Inventory (MMPI) 

was utilized to evaluate psychotic process. Three major 

scales, 2 (Depression), 6 (Paranoia) and 8 (Schizophrenia), 

assessed general psychotic tendencies. Psychopathology 

was measured by a t score of 70 or above on any of these 

scales or on the Harris and Lingoe subscales. These sub-

scales were developed to help delineate psychological 

concomitants of each of the initial major scales. Each 

subscale includes those items within the MMPI which seem 

similar and appear to measure common elements. Overall 

validity of the MMPI has been reported to range from .62 

to .91 (Dalstrom, 1968). 

Fourteen of the Harris and Lingoe subscales will be 

scored for the subject groups. Those scales measured will 

assess the following dimensions related to psychotic or 

psychotic-like behavior:, Depression (D1-D5), Paranoia 

(Pal-Pa3), Alienation (SclA, SclB), Lack of Ego Mastery 

(Sc2A, Sc2B, Sc2C), and Bizarre Sensory Motor Perception 

(Sc3) (Appendix A). 

The Bender Gestalt Test of Motor Ability measured 

cognitive and cerebral functioning in the ecology group. 

Scoring consisted of evaluating performance by the 

Embree/Butler method developed for the utilization of the 
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Bender in assessing institutionalized brain-damaged patients 

(Appendix B) . 

Procedure 

Psychological test batteries were administered to both 

the ecological group and the chronic pain group in a clinical 

setting by professionals traing in psychometric procedures. 

For both groups, batteries were administered twice, once 

upon admission (pretreatment) and once at the end of the 

treatment program (posttreatment). 

The chronic pain group participated in a three week 

program which focused on pain coping skills. Patients 

were instructed in biofeedback-assisted relaxation, imagery, 

physical exercise and group therapy. 

Rea's (19 79) treatment regimen at the ECU included a 

three week period of hospitalization in a relatively contam-

inant free environment under carefully controlled conditions. 

Patients remain inside the Unit during the program. 

1. Detoxification. Patients fasted for a period of 

four to five days with only spring water allowed. With-

drawal occurred and a symptom-free basal state was reached. 

Intravenous infusion or rectal drip of ascorbic acid was 

also used at times to clear symptoms and to detoxify. 

2. Food Challenge. After fasting, patients tested a 

maximum of four test foods per day, offered only in purest 

form. Foods were grown specifically for that purpose with 

no pesticides, chemicals, or additives during production or 
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preparation. Each patient checked pulse rate before meals, 

and 20, 40 and 60 minutes after meals. All symptoms were 

recorded by the patient. 

3. Intradermal Provocative Testing. Patients spent 

an average of six hours perday, after fasting, in the skin-

testing lab. Pulse, symptoms, and size of skin wheal 

(produced through cutaneous reaction to incitent) were 

recorded by the patient after intradermal challenge. Subse-

quent to reaction, a neutralizing dose of the irritant was 

prepared by diluting the original dose and then adminstered 

to the patient. Dilutions continued until a dose was 

found that terminated symptoms. 

4. Chemical Challenge. Testing odors occurred in a 

closed booth. Each patient was given a timed exposure of 

one to 60 minutes to the fumes of cigarette smoke, perfume, 

fibers, phenol, formaldehyde, benzene, ethanol, pesticide 

and other substances that might be encountered in the real 

world. Again, symtoms and pulse rates were recorded. 

During the program patients received comprehensive instruc-

tions on nutrition, avoidance of irritants, dietary control 

at home, and self-administration of neutralizing injections. 

Results 

A total of 21 variables are analyzed in the study. 

Variables are grouped according to the general psychotic 

feature measured. Multivariate analysis of covariance is 

performed on the posttreatment scores of the grouped 
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variables (with the pretreatment scores for that group of 

variables as covariate), to measure differences between 

groups with respect to the degree of change between initial 

and retest scores. Canonical analysis yields correlations 

for significant variables. T tests for independent means 

determine if the two groups differ at initial testing and 

at retest. Additional t tests for related means determine 

differences for each group between initial scores and those 

at retest. Tables of relevant results are reported in 

Appendix C through Appendix V. 

All statistical analyses are performed with Statistical 

Package for the Social Sciences (SPSS, Nie, Hull, Jenkins, 

Steinbrenner & Bent, 1975). The T test subprograms for 

independent and related means are used for calculation of 

t_ tests. The Manova subprogram is used for multivariate 

analysis of covariance. 

Paranoia. The multivariate analysis of covariance for 

the grouped paranoia variables is significant, F(4,39) = 

10.18 (p < .001), indicating differences between the groups 

on pre- to posttreatment changes. Canonical analysis yields 

the following correlations for grô up effects: Pa = -.334, 

% variance = 7.35, Pa3 = .223, % variance = 4.97, Pa2 = 

.220, % variance = 4.84, Pal = -.091, % variance = 2.00. 

The t test between groups for two variables on initial 

scores is significant; Harris and Lingoe subscales Pa2, 

t(53) = 5.01 (p < .001), and subscale Pa3, t(53) = 8.21 



24 

(p < .001). T tests between groups on retest scores indicate 

significant differences on the same two subscales; Pa2, 

t(53) = 5.53 (£ < .001, and Pa3, t(46) = 8.71 (p < .001). 

The other scales in the paranoia group, MMPI scale 6 

(Paranoia) and subscale Pal are not significant for either 

initial or retest. T tests for related means show pre- to 

posttreatment changes of significant magnitude for the 

ecology group only on subscale Pa3, t(32) = -3.61 (£ < .001), 

and, for the chronic pain group, no pre- to posttreatment 

changes are significant. 

Lack of Ego Mastery. The multivariate analysis is 

significant for differences between groups on pre- to 

posttreatment changes, F(3,4l) = 6.92 (p < .001). Canon-

ical analysis produces the following correlations: Sc2B = 

-.810, % variance = 65.61, Sc2C = -.422, % variance = 17-81, 

Sc2A = -.249, % variance = 6.20. The t tests between groups 

for all three variables for initial testing in this class-

ification are significant; Sc2A, t(53) = 2.14 (p < .05), 

Sc2B, t (53) = 7.50 (p < .001), Sc2C, t(53) = 2.69 (p < .01). 

For retest, again, all three variables show significance; 

Sc2A, t (46) = 2.45 (p < .05), Sc2B, t(46) = 9.29 (£ < .001), 

Sc2C, t(46) = 3-26 (£ < .01). T tests for related means 

show significant pre- to posttreatment changes for the 

ecology group on a single subscale, Sc2A, t(33) = 3.60 

(p < .002), and for the chronic pain group on the same 

scale, Sc2A, t(l4) = 2.42 (p < .05). 
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Alienation. The multivariate analysis of covariance 

shows a significant difference between groups on pre- to 

posttreatment changes, F(2,43) = 4.23 (p < .05). Canonical 

analysis yields the following correlations: SclA = .695, 

% variance = 48.30 and SclB = .605, % variance = 36.60. 

T tests for independent means show significant differences 

between groups on initial testing scores for both variables, 

SclA, t(53) = 2.58 (p < .05), and SclB, t(53) = 7-50 

(p < .001). For retest scores, only variable Sc2B is 

significant, t_(46) = 6.90 (p < .001). T tests for correlated 

means indicate significant differences on pre- to post-

treatment scores for the ecology group on a single variable 

SclA, t(32) = 2.70 (p < .05). For the pain group, t tests 

on pre-post differences are not significant. 

Bizarre Sensory Motor Perception. Since a single 

variable comprised this variable group, univariate analysis 

of covariance is utilized to assess pre- to posttreatment 

changes and is not significant. The t tests for independent 

means show no significant differences between the groups on 

either initial or retest scores. The t_ test comparing pre-

to posttreatment differences for the ecology group is 

significant, t(32) = 2.64 (p < .05), with no significant 

findings for the chronic pain group on similar analysis. 

Cerebral Dysfunction. The t test comparing groups on 

initial scores reveals significant differences for the 

Block Design subtest only, t(58) = 2.82 (p < .01). For 
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retest scores t tests between subject groups is not signifi-

cant for any of the four variables comprising this group. 

For pre- to posttreatment change in the ecology group, 

significant differences are found for the Object Assembly 

subscale of the WAIS, t(40) = -5.22 < .001), and for the 

Digit Symbol subscale, t(40) = -5.46 (g_ < .001). No 

significant differences are found on any of the variables 

pre- to posttreatment for the pain group. No significant 

differences are found for the Bender either between groups 

on initial testing or for pre-post differences for either 

group. The multivariate analysis of covariance is not 

significant. 

General Psychotic Features. Since a single variable 

is utilized for this analysis, MMPI scale 8, univariate 

analysis" of covariance is used to evaluate pre- to post-

treatment changes and is not significant. No significant 

differences exists between groups for either initial or 

retest scores according to t test results. The mean 

pretreatment score for the ecology group is 65.08 and 

66.87 for the pain group. The t tests comparing pre- to 

posttreatment differences for each group are not signifi-

cant. 

Depression. Multivariate analysis of covariance 

indicatesno significant differences between groups on 

pre- to posttreatment changes. Six variables are used in 

this analysis, MMPI scale 2, subscales D1 through D5. 
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T tests between the experimental groups for initial test 

scores on each of these variables are not significant. For 

group differences on retest scores, only a single variable 

shows significance from t test analysis, D2_, t(32) = 2.79 

(JD < .01). T tests for correlated means for pre- to post-

treatment comparisons on the ecology group reveals signifi-

cant change on both Dl, t(32) = 3-3^ (p < .01), and D4, 

t_(32) = 2.79 (£ < .01). The pain group appears to change 

significantly on initial to retest scores for the Dl 

subscale, t_('l4) = 2.16 (p < .05). 

Discussion 

Clinical Ecologists profess the cerebral symptoms 

observed in the environmental patient to be of physio-

logical origin, particularly related to hypothalamic 

involvement (Bell, 1982). From this study, a profile 

of the typical 'psychotic' features associated with 

environmental sensitivities may be drawn which takes into 

account the chronic status of the disorder. 

Environmental patients show psychopathology on 

several specific measures of psychotic or psychotic-like 

behavior. Additionally, their psychopathology, on several 

measures of psychotic process decreases with treatment in 

a relatively pollution-free environment. There is 

considerable support for the hypothesis that, as a group, 

environmental patients appear more psychotic than another 

chronic medical group. Finally, environmental patients 
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tend to improve functioning, to a limited degree, with treat-

ment in a relatively pollution-free hospital setting, on 

some measures, more than another hospitalized chronic 

medical group in an uncontrolled environment. 

The environmental patient group shows clinical ele-

vations on several scales measuring specific psychotic 

process. They demonstrate clinical levels of general 

depression, poignancy, moral virtue, emotional alienation, 

poor conative ego mastery, perceptual distortion, and 

sensorimotor dysfunctioning. They show near significant 

levels on physical malfunctioning, mental dullness and 

poor cognitive ego mastery. Environmental patients compare 

to other chronic medical patients in the following manner: 

a) greater feelings of emotional sensitivity and 

'specialness', b) more tendency to behave naively and 

self-righteously, c) more likely to withdraw from others, 

d) increased feelings of strangeness•about the self and 

distorted or flattened affect, e) greater tendency to 

possess strange and puzzling ideas, f) greater feelings 

of lost control, g) psychological weakness and regression, 

and h) generally higher ability to learn perceptually. 

On several measures of psychotic process, environmental 

patients show improvement with hospitalization in a 

pollution-free environment. Those factors include sub-

jective depression, emotional alienation, mental dullness, 

strange and puzzling ideas, sensorimotor dissociation, 
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ability to recognize objects from their parts, and visual 

motor coordination. On grouped measures of alienation, 

environmental patients improve to a greater extent than 

other chronic medical patients. Primary responsibility 

for these differences may be attributed to improvement on 

social interaction. Patients tend to interact with others 

to a greater degree after treatment in a pollution-free 

environment. 

Apparently, environmental patients are different from 

pain patients in their emotional sensitivity and an overly 

subjective outlook. They view themselves as special and 

as different from others, may feel offended easily and, 

at times, interpret the actions and statements of others 

more negatively than is intended. As a group, they adhere 

rigidly to strict moral principles, and, in a rather naive 

manner, trust that others do also. A likelihood of reacting 

self-righteously in situations requiring ethical or moral 

judgment is clear. Thus, while these patients are highly 

sensitive of the way that others respond to them, they may 

place unrealistic demands on significant others almost 

ensuring that their behavior will be rejecting. 

Environmental patients, during hospitalization in the 

ECU, show an increase in feelings of separation and 

difference from others. These feelings are not resolved 

through reduction of environmental load. However, chroni-

city of the illness doesn't seen to be the deciding factor. 
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Probably, the extended exposure to other patients like 

themselves tends to strengthen ideas of 'specialness.' 

While in the ECU, patients become part of a community which 

works as a unit to help and encourage each of its individual 

members. These individuals do perceive themselves as 

different from, other members of the outer society and, to 

an extent, rightfully so. Each must participate in an 

altered life style which society's members may experience 

as threatening. In the ECU, they have the chance to 

experience comradery with others who share their difficulties 

and ideas, usually including strong religious and moral 

ideas. 

Peelings of apathy, along with flattened or distorted 

affect, are typical of the ecology patient. The self is 

experienced as foreign so that one fails to feel rapport 

within themselves. The hypersensitive patient seems to 

withdraw from others to a greater extent than other chronic 

medical patients. These tendencies to socially withdraw 

have often been observed in the ecological patient and may 

be related, in part, to the emotional hypersensitivity and 

the unrealistic demands placed on others which leads to 

repeated rejections. 

Environmental patients seem to experience some 

reduction in their tendency to withdraw from others during 

treatment in the ECU. However, after treatment they still 

remain withdrawn to an unusual degree and feel an inability 
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to relate to others. The Improvement for emotional alien-

ation, while not significant, confirms a trend, in the 

positive direction on the alienation construct. Since 

these changes are not matched by changes for the pain group, 

they are not likely the result of a chronic illness and may 

be related to the unusual cameraderie experienced by 

patients with a 'rare' illness finally meeting others who 

understand and share their disconfort. Additionally, there 

is likely a physiological component contributing to their 

feeling of alienation in the form of chemical overload. 

To a pathological degree and significantly more than 

seen in the pain group, environmental patients are likely to 

experience feelings of psychological weakness. Also, 

evidence of regressive tendencies are found probably in the 

dependent, helpless behavior observed so frequently in these 

patients. Apparently the pain group doesn't share those 

behaviors, or doesn't report them, even though many pain 

patients are dependent upon others to help perform daily 

routines. 

Environmental patients report, significantly more than 

the pain group, strange, puzzling thoughts and ideas and 

feelings of poor impulse control. Such complaints are often 

voiced ("I'm afraid of what I may do when I'm having a 

reaction," or "I think about doing crazy things sometimes") 

in connection with environmental exposures. The ecology 

patients move from near pathological levels of such thought 
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patterns to the normal levels seen in the pain patients 

prior to treatment. Certainly, this change is commonly 

observed in environmental patients who describe a relief 

from confused thought processes while in the pollution-free 

atmosphere in the ECU. 

Both groups show preoccupation with themselves and 

their physical health, tending to obsess at times and to 

verbalize those concerns to others frequently. Mentally, 

both sets of patients appear dull, unresponsive and unsure 

about the state of their mental health. The pain group 

experience some relief, after treatment, in psychomotor 

retardation and a slight increase in social participation, 

while the environmental patients report no such change. 

Environmental patients appear to experience relief 

from their initial mental dullness, becoming more respon-

sive to their environment during treatment. They also 

show a lift in morale and self-esteem along with replen-

ished energy reserves, a change which they share with the 

other group. However, environmental patients see little 

relief in terms of physical malfunctioning, preoccupation 

with self and brooding. Probably, this is related to the 

major lifestyle change that they face upon leaving the 

hospital. Many are fearful that the polluted environment 

outside the ECU will impact strongly upon them and that 

they will again be severely ill. In fact, an adjustment 

period, in which the individual remasks, is typical. Also, 
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most must remain confined, to their homes for an extended 

period after dismissal and must give up most of the foods 

and activities they enjoy. So. a considerable degree of 

despondency is likely to resurface, even if some relief is 

seen initially during treatment, at the prospect of going 

home. The near pathological level for general depression 

supports such a conclusion. 

Also, chronic illness itself fosters depression. 

Hopelessness is likely to accompany poor prognosis, and 

fatigue is usually a component of poor health. Most 

environmental and pain patients have been ill for some 

time before entering a specific treatment program as a 

last resort. Relief of depression is, according to these 

results, not conclusively related to pollution control, 

although an increase in mental alertness and psychological 

energy for coping with problems may be an important outcome 

of a reduced total load. 

Ecology patients report feelings of depersonalization 

and changes in the manner in which they perceive their 

bodies. To a somewhat lesser degree, this is also true 

of pain patients. Seemingly, physical illness contributes 

significantly to a distancing from the physical self and 

a perception of one's body and emotions as foreign and 

unfamiliar. 

A common complaint of environmental patients is 

'fogginess' or 'brain fag.' Initially, the group reports, 
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on the average, a mild but significant degree of perceptual 

distortion (e.g. objects may appear unstable or unclear 

and the patient may judge their position inaccurately). 

With treatment, the ecology patient improves in the ability 

to focus attention on a task, learn perceptually, and 

recognize an object from parts of that object. This finding 

suggests an increased level of perceptual accuracy and 

visual motor coordination. The environmental group shows 

greater ability in reproducing patterns and designs than 

the pain patients probably related to the fact that ecology 

patients score above average on measures of intelligence. 

No significant improvement, in the ecology group, is 

seen for perceptual functioning as measured by the Bender. 

Length of hospital stay may be the problem in this case. 

Often three weeks is not enough to attain any measurable 

psychological improvement on personality factors. Many 

clinicians predict that meaningful recovery will not occur 

for several months to two years. Such predictions have been 

accurate for many environmental patients, expecially for 

cerebral symptoms, which may persist long after other 

symptoms have passed. So, it is likely that most of the 

positive changes in ECU patients demonstrated in this study 

will continue with program compliance after dismissal. 

In consideration of overal pathology, the ecology 

group initially appears to be experiencing considerable 

reality distortion, while the pain group appears relatively 
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normal. After treatment the environmental group reports 

some relief but continues to function more pathologically 

than the pain group. In almost every case, however, that 

the environmental group's improvement parallel that of the 

pain group, the environmental patients move from a condition 

of pathology or near-pathology to a posttreatment level of 

functioning similar to that of the pain group prior to 

treatment. Again, the considerable recovery period 

required for ecology patients may have limited the results. 

Individuality of patient response to incitents may 

have also diluted the results for the environmental group. 

The concept of total load and environmental sensitivity 

makes assessing group traits extremely difficult since 

any substance which can act as an antigen can produce any 

symptom. Therefore, some members of the subject group 

may not have been suffering from cerebral symptoms, 

especially if their incitent response was arthritis or 

asthma. Future studies may benefit by isolating the 

cerebral patients for a more intensive view of character-

istic behavior patterns. The results of this study point 

up the inadequacies of popular clinical instruments for 

use with environmental patients. The WAIS, Bender and 

MMPI, while helpful in evaluation, fall short of identifying 

symptoms and assessing changes in these individuals. 

Contribution to the development of more specific and 

appropriate instruments is a subtle goal of this study. 
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While one might attribute the improvement of the 

environmental group, in a Sullivanian context, to a process 

of learning to behave more appropriately, during treatment, 

or through a placebo effect, those factors are not likely 

the crucial element here. Symptoms, such as those described 

in the study, can be precipitated purposefully, through 

intradermal, oral and nasal introduction of incitents and 

eliminated within minutes by antigen neutralization 

techniques. 

Several aspects of this study were not under the 

complete control of the researcher and may have confounded 

the results somewhat. First, selection of patients was 

dependent upon their ability and willingness to participate. 

Some were too ill to test and others simply refused to 

test because of financial problems or because of some 

reluctance to submit to a psychological evaluation. Other 

patients, who were tested upon admission, failed to retest 

to to complete the retest because of reactions to an 

incitent on the day of dismissal or because of an unex-

pected early dismissal. Usually, however, the reason was 

related to their physical state. The effect of this 

selection factor has been to eliminate the most severely 

ill patients and, perhaps, some of those who felt so 

threatened by their cerebral symptoms as to fear psycho-

logical assessment. 
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Another aspect of the study which was not researcher 

controlled was prescription of various medical procedures 

performed In the ECU. Administration of intravenous 

liquids, antibiotic and vitamin therapy and other such 

treatment was individualized and controlled by the attending 

physician according to the needs of the patient and was 

quite variable. One can only assume that each patient 

received equivalent quality of treatment while in the ECU 

and that everything possible was done which, in the opinion 

of the physician, was necessary to return the patient to as 

close to normal functioning as possible. 

A third problem of the study has to do with the size 

of the comparison group. Administration of a complete 

psychological battery is a normal practice in the ECU for 

each patient and time has been allocated for that evaluation. 

However, in the pain treatment program, only brief psycho-

logical testing is performed since treatment occupies most 

of the patient's time. Therefore, the introduction of 

several additional instruments into an already busy 

schedule tended to interfere somewhat with the patients' 

program. As a result, the number of subjects in this group 

was held to a minimum. Also, there was no way to determine 

how seriously the patients' progress was affected. 

One important factor that is not considered in the 

present study is that of compliance. Health professsionals 

well understand that individuals rarely improve in their 
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functioning, physical or psychological, without close 

adherance to the program or prescription. The half-hearted, 

unconvinced patient is not likely to fare as well or 

improve as much as the more optimistic, enthusiastic one 

who expresses a willingness to change behavior patterns 

and acts accordingly. Future studies would benefit from 

consideration of this dimension. 

The results of this study have implications for the 

practice of medicine and psychology. Patients are often 

referred, as psychotic, to a therapist by a physician 

who fails to distinguish organically based psychological 

symptoms from functional ones. These individuals are 

often hospitalized in psychiatric wards that are heavily 

polluted with chemicals and cigarette smoke. Instead of 

improving, the patient's disorder is then exacerbated. 

Continued complaints of physical malfunctioning may be 

ignored until the condition is extreme and the patient 

emaciated, defensive and disillusioned with the medical 

community. 

In conclusion, environmental patients do demonstrate 

levels of pathology not necessarily attributable to the 

chronicity of their illness. Changes in pathological 

response patterns do occur with treatment in a pollution-

free environment and, to a limited extent, occur more 

readily in that environment than in an uncontrolled 

setting. 
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Appendix A 

Names and Descriptions of Harris and 
Lingoes Subscales 

A. Depression 

Dl. Subjective Depression; a negation of joy in doing 

things; pessimism, poor morale and low self-esteem; 

complaints about psychological inertia and lack of 

energy for coping with problems. 

D2. Psychomotor Retardation; non-participation in 

social relations; immobilization. 

D3. Physical Malfunctioning; complaints about, and 

preoccupation with oneself. 

D4. Mental Dullness; unresponsiveness; distrust of 

one's own psychological functioning. 

D5. Brooding; ruminativeness; irritability. 

B. Paranoia 

Pal. Ideas of External Influence; externalization of 

blame for one's problems, frustrations, failures; 

in the extreme degree, persecutory ideas; projec-

tion of responsibility for negative feelings. 

Pa2. Poignancy; thinking of oneself as something 

special and different from other people; high-

strung; cherishing of sensitive feelings; overly 

subjective, "thin-skinned." 

Pa3. Moral Virtue; excessive generosity about the 

motives of others; righteousness about ethical 
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Appendix A—Continued 

matters; obtuse naivete; denial of distrust and 

hostility. 

Schizophrenia 

SclA. Social Alienation; a feeling of lack of rapport with 

people; withdrawal from meaningful relationships 

with others. 

SclB. Emotional Alienation; a feeling of lack of rapport 

with oneself; experiencing the self as strange; 

flattening or distortion of affect; apathy. 

Sc2A. Lack of Ego Mastery, Cognitive; the admission of 

autonomous thought processes, strange and puzzling 

ideas. 

Sc2B. Lack of Ego Mastery, Conative; feeling of "psycho-

logical weakness;" abulia, inertia, massive 

inhibition; regression. 

Sc2C. Lack of Ego Mastery, Intra-psychic Autonomy; a 

feeling that one is not - in control of thought, 

processes, sensation, perception, motor activity. 

Sc3. Sensorimotor Dissociation; a feeling of change in 

the perception of the self and the body image; 

feelings of depersonalization and estrangement. 
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Appendix B 

Embree/Butler's Bender Scoring Sheet 

Name 

Dates tested_ 

Error Scores 

5 points 1st 2nd 

Partial rotation (A, 4> 5, 6, 7, 8) 

Omission of angles (A, 4> 7, 8) 

4 points 

Added angles (A, 4> 7, 8) 

Overlap difficulty #7 

Distortion (all) 

Tremor (all) 

3 points 

Embellishments (A, 4, 6, 7, 8) 

Lack of closure (A, 7, 8) 

Angles flattening #3 

Total 
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Appendix C 

Table 1 

Multiple Analysis of Covariance for Pre-Post Measures Between 

Groups 

Variable name DF Multiple F 

Depression 6,35 1.874 

Paranoia 4,39 10.178*** 

Alienation 2,43 4.231** 

Lack of ego mastery- 3,41 6.919*** 

Bizarre sensory motor 1 ,45 0.220 

General psychosis 

00 rs 0.019 

Cerebral dysfunction 4,46 0.780 

Note. *p < .05. **P < .01. "Hi < . 0 0 1 . 
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Appendix D 

Table 2 

Canonical Analysis for the Paranoia Dimension: Canonical 

Correlations and % Variance 

Variable name Can Corr % Var 

Pa -.334 7.35 

Pal -.091 2.00 

Pa2 .220 4.84 

Pa3 .223 4.97 
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Appendix E 

Table 3 

T test for Independent Means: Comparing Mean Initial and 

Retest Scores of the Groups for the Paranoia Dimension 

Measures 

Scales Pretreatment Posttreatment 

MMPI Scale 6 t(54) = 0.66 t(49) = 0.01 

Pa1 t (53) = -1 .33 t(46) = 0.62 

Pa2 t (53) = 5.01*** t (4.6) = 5.53** 

Pa3 t (53) = 8.21*** t(46) = 8.71** 

Note. *£ < .05. **£ < .01 . •
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Appendix F 

Table 4 

T test for Correlated. Means: Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the Paranoia Dimension 

Groups 

Scales Ecology Pain 

MMPI Scale 6 t(35) = 1 .25 t(u) = -0.62 

Pa1 t(32) = 0.71 t(u) = 0.97 

Pa2 t(32) = 0.39 t(u) = 0.85 

Pa3 t(32) = -3.61*** t(u) = -0.35 

Note. *p < .05* f
a
 

A
 O
 

• ***£ < .001. 
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Appendix G 

Table 5 

Canonical Analysis for the Lack of Ego Mastery Dimension: 

Canonical Correlations and % Variance 

Variable name Can Corr % Var 

Sc2A -.249 6.20 

Sc2B -.810 65.61 

Sc2C -.422 17.81 



47 

Appendix H 

Table 6 

T test for Independent Means: Comparing Mean Initial and 

Retest Scores of the Groups for the Lack of Ego Mastery 

Dimension 

Scale s 

Measures 

Pretreatment Posttreatment 

Sc2A 

Sc2B 

Sc2G 

t(53) = 2.U* 

t(53) = 7.50** 

t (53) = 2.69** 

t(4-6) - 2.45* 

t (4.6) = 9.29*** 

t (4.6) = 3 .26** 

Note. *jd < .05 * JD < .01. *£ < .001 
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Appendix I 

Table 7 

T test for Correlated Means; Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the Lack of Ego 

Mastery Dimension 

Groups 

Scales Ecology Pain 

Sc2A t(32) - 3.6O*** t(14) = 2.4-2* 

Sc2B t(32) = 0.62 t(U) = 1-05 

Sc2C t(32) = 1.1-4 t(U) = 0.93 

Note. *jd < .05. **]0 < .01. < .001. 
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. Appendix J 

Table 8 

Canonical Analysis for the Alienation. Dimension: Canonical 

Correlations and % Variance 

Variable name Can Corr % Var 

SclA .695 48.30 

SclB .605 36.60 
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Appendix K 

Table 9 

T test for Independent Means; Comparing Mean Initial and 

Retest Scores of the Groups for the Alienation Dimension 

Measures 

Scales Pretreatment Posttreatment 

Sc1 A t(53) = 2.58* t (4.6) =• 1.64 

Sc1 B t (53) = 7.50*** t (4-6) = 6.90**-

Note. *£ < .05. **£ < .01. ***£ < .001. 
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Appendix L 

Table 10 

T test for Correlated Means: Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the Alienation 

Dimension 

Groups 

Scales Ecology Pain 

Sc1 A t(32) = 2.70* t(U) = 0.22 

Sc1B t, (32) = 1.26 t(U) = 0.68 

Note. < .05- < .01. < .001. 
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Appendix M 

Table 11 

T test for Independent Means: Comparing Mean Initial and 

Retest Scores of the Groups for the Bizarre Sensory Motor 

Perception Dimension 

Measures 

Scales Pretreatment Posttreatment 

Sc3 t(53) = 0.93 t(46) = 1.28 

Note. *£ < .05. **£ < .01. ***£ < .001 
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Appendix N 

Table 12 

T test for Correlated Means: Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the Bizarre Sensory-

Motor Perception Dimension 

Groups 

Scales Ecology Pain 

Sc3 t(32) = 2.64* t(U) = 1.62 

Note. *£ < .05. **£ < .01. ***£< .001. 
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Appendix 0 

Table 13 

T test for Independent Means: Comparing Mean Initial and 

Retest Scores of the Groups for the Cerebral Dysfunction 

Dimension 

Scales 

Measures 

Pretreatment Posttreatment 

Object Assembly- t. (58) = 0. • 31 t (55) = 0, .90 

Block Design t(58) = 2. .82** t(55) = 1 , .02 

Digit Symbol t(57) = 0. .28 t(55) = 1 , .23 

Bender Gestalt t(57) = 1 . .59 t(5A) = 0, .42 

Note. *p < .05. *_£ < .01. - 2 < .001 . 
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Appendix P 

Table 14 

T test for Correlated Means: Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the Cerebral 

Dysfunction Dimension 

Groups 

Scales Ecology Pain 

Object Assembly- t U o ) = -5.22*** t ( 1 5 ) = -1 .04 

Block Design t U o ) II # to
 

t (1 5) = - 1 .73 . 

Digit Symbol t U o ) = -5.^+6*** t ( 1 5 ) = -1 .77 

Bender Gestalt t (39) = 0.39 t (1 5) = -0 • 83 

Note. *2 < .05. to
 

A
 

* o
 

***£ < .001 . 
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Appendix Q 

Table 15 

T test for Independent Means; Comparing Mean Initial and 

Retest Scores of the Groups for the General Psychosis 

Dimension 

Measures 

Scales Pretreatment Posttreatment 

MMPI Scale 8 t(54) = -0.80 t(49) = 0.01 

Note. *£ < .05. **£ < .01. ***£ < .001. 
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Appendix R 

Table 16 

T test for Correlated Means; Comparing Mean Pre- to 

Posttreatment Scores of the Groups for the General 

Psychosis Dimension 

Groups 

Scales Ecology Pain 

MM PI Scale 8 t(35) = 1 -50 t(U) = 1.-53 

Note. "£ < .05- **£ < .01. < .001. 
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Appendix S 

Table 17 

T test for Independent Means: Comparing: Mean Initial and 

Retest Scores of the Groups for the Depression Dimension 

Measures 

Scales Pretreatment Posttreatment 

MMPI Scale 2 t (54) = 0.37 t(49) = 0.76 

D1 t (53) = 0.28 t(46) = 0.36 

D2 t (53) = 1 .00 £(46) = 2.93 

D3 t(53) = 0.47 t(46) = 0.82 

D4 t (53) = 0.48 t(46) = 0.43 

D5 t (53) = -1.98 t(46) = -0.94 

Note. -p < .05. *
 

^
—
 

O
 V 

'I- < .001 . 
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Appendix T 

Table 18 

T test for Correlated Means: Comparing Mean Pre- to 

Fosttreatment Scores of the Groups for the Depression 

Dimension 

Groups 

Scales Ecology Pain 

MMPI Scale 2 t(35) = 1 . .88 t(U) = 1. • 43 

D1 t(32) = 3. .34** t(U) = 2. . 16 * 

D2 t(32) = - 0 , .18 t(u) = 1 , .50 

D3 t(32) = 0, .4-0 t(u) = 0, .23 

D-4 t(32) = 2. .79** t (14) = 1 . .60 

D5 t(32) = 1 , .81 t(K) = 2. .00 

Note. *p < .05. 

O
 V
 

P\ 

l*R < .001 * 
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Appendix U 

Table 19 

Pre- and Posttreatment and Adjusted Mean Scores of the 

Ecology Group on 21 Variables 

Scores 

Scales Pre Post Adjusted 

MMPI Scale 2 71.03* 67.55 66.16 

D1 6^.00 57.97 57.29 

D2 58.85 59.09 58.09 

D3 67.55 66.91 66.36 

D4 67.82 62.64 61 .95 

D5 52.67 49.73 50.60 

MMPI Scale 6 60.28 59.42 55-99 

Pa1 53.58 52.88 52.72 

Pa2 74-61 * 73.88* 70.38 

Pa3 79.15* •
 

u~\ 
00 76.87 

Sc1 A 63 • 61 59.67 57.13 

Sc1 B 78.06* 74.94* 70.47 

Sc2A 67.97 61 .42 59-71 

Sc2B 86.33"- 85.42* 81 .36 

Sc2C 67.70 66.27 65.18 

Sc3 72.67* 67.91 66.32 

MMPI Scale 8 65.08 62.56 62.64 

Obj ect Assembly 8.39 11.08 10.75 
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Scales Pre 

Scores 

Post Adj usted 

Block Design 

Digit Symbol 

Bender Gestalt 

11 .02 

8.61 

17.60* 

10.45 

10.25 

15.98* 

10.26 

10.16 

16.00 

Note. exceeds normal limits 
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Appendix V 

Table 20 

Pre- and Posttreatment and Adjusted Mean Scores of the Pain 

Group on 21 Variables 

Scores 

Scales Pre Post Adjusted 

MMPI Scale 2 

D1 

D2 

D3 

D4-

D5 

MMPI Scale 6 

Pa1 

Pa2 

Pa3 

Sc1 A 

Sc1 B 

Sc2A 

Sc2B 

Sc2C 

Sc3 

MMPI Scale 8 

Object Assembly 

68 • 60 

61 .13 

52.73 

64.67 

64-47 

56.73 

57.00 

56.33 

56.13 

48.27 

54.73 

48.40 

58.93 

60.33 

58.47 

65.87 

66.87 

8. 56 

64.60 

56.67 

49 • 27 

63.93 

60.73 

52.67 

58.60 

54.53 

54.07 

49.27 

54.27 

46.07 

57.07 

49.93 

56.33 

61 .40 

62.53 

9.80 

67.65 

58.17 

51 .47 

65.14 

62.25 

50.74 

66.74 

54-87 

61 .76 

67.88 

59.84 

55.89 

66.01 

53.69 

58.74 

64.90 

62.32 

10.66 
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Scales Pre 

Scores 

Post Adjusted 

Block Design 

Digit Symbol 

Bender Gestalt 

9.00 

8 . U 

U • 27 

9.27 

8.87 

15.27* 

9.78 

9.12 

15-21 

Note. * exceeds normal limits 
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