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The purpose of the present study was to determine the

degree of relationship between neurotoxic chemicals in the

blood of chemically sensitive patients and psychoneurological

functioning. Blood samples were drawn from 30 patients being

treated for environmental illness. All patients were

administered a standardized intermediate psychoneurological

examination.

Results indicate a significant positive relationship

between psychoneurological (cognitive neurobehavioral)

functioning and the number of and total parts per billion of

certain environmental toxins (solvents) in the blood of the

subjects. The symptoms most commonly exhibited included

deficits in short-term memory, problems with coordination and

motor sequencing, somatosensory deficits, and cognitive

dysfunction.
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PSYCHONEUROLOGICAL RESPONSES ASSOCIATED WITH CHEMICALS IN

SERUM OF CHEMICALLY SENSITIVE PATIENTS

The presence of pollution in our environment has become

undeniable. While garbage has littered our beaches and

landfills near capacity, it has also become increasingly

difficult to dispose of our toxic industrial wastes. These

wastes have polluted our sources of water through inadequate

containment methods, or dumping. Our sources of food also

are contaminated by pesticides, preservatives and other

additives, some of which have been linked to diseases such as

cancer (Fairweather, 1981).

It has been well-documented that a wide variety of

chemicals present in our environment have neurotoxic and

behavioral effects at high levels (Baker, Smith & Landrigan,

1985; Wood, 1981). While lethal dose levels have been

well-established, less seems to be known about the subtle

neurobehavioral effects of these chemicals at dose levels

which have been sublethal and/or chronic.

Pesticides

Pesticides have had a variety of uses from controlling

plants and bacteria, to controlling common pests such as

insects and rodents. The pesticides classed as chlorinated

hydrocarbons tend to exhibit extreme stability in the

environment, and thus may tend to bioaccumulate in the food

chain (Stopford, 1985). Derache (1977), reported that, in
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general, organochlorine pesticides tend to exhibit lower

toxicity when compared with organophosphourus agents.

Derache also stated that organochlorine agents pose a greater

threat because they are more environmentally persistent.

Members of this group of pesticides include aldrin, dieldrin,

chlordane, heptachlor, endrin, endosulphan, and DDT. These

agents typically consist of a benzene ring or carbon chain

in combination with a halogen (chlorine or bromine) as

reported by Anderson and Scott, (1981). According to

Laseter, Deleon, Rea, and Butler (1983), most of the

organochlorine agents can be introduced into the body through

the skin, lungs, and gastrointestinal tract.

The specific modes of action of the individual

organochlorine pesticides have not appeared to be well-

understood. However, various studies have indicated that

once these agents are introduced into the body they tend to

accumulate in all body tissues, and specifically in areas

where there is a significant fat content (Abbott, Collins &

Goulding, 1972; Devlieger, Robinson, Baldwin, Crabtree &

Vandijk, 1968). Stopford (1985) reported that common

symptoms associated with acute exposure to organochlorine

pesticides include irritability, dizziness, convulsions,

headache, as well as nonspecific CNS effects. Symptoms

associated with more long-term exposure were reductions in

sperm count, memory, personality changes, and tremor.
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More specific information has become available about the

effect on the body of single members of the organochlorine

category. Commonly used in the 1940s and 50s until its use

was forbidden during the 1960s, DDT acts by depolarizing

neurons of their normal charge (James, 1985). According to

Sanyal, Agarwal and Subrahmanyam (1986), chronic exposure to

DDT significantly reduced the amounts of lipid and

cholesterol present in the brains of monkeys. Desiah (1982)

reported that Kepone (also called chlordecone) produced

effects in the CNS, such as decreased levels of dopamine in

the whole brain and increased uptake of serotonin. A highly

reliable behavioral sign of Kepone exposure appears to be

tremor (Taylor, Selhorst, Houff, & Martinez, 1978). other

symptoms of Kepone exposure include ataxia, hallucinations,

and irritability (Stopford, 1985).

Organophosphorus pesticides have appeared to be more

acutely toxic than organochlorine agents, but they have not

seemed to pose as great an environmental threat

(Derache, 1977; Stopford, 1985). These agents were first

produced during WW II for use as chemical weapons because of

their acutely toxic nature. These chemicals do not tend to

bioaccumulate, but may be extremely hazardous to the humans

who use them. Members of the organophosphate pesticide group

include malathion, diazinon, parathion, dichlorvos, and

dimethoate. The organophosphates bind to the enzyme which

inactivates the neurotransmitter acetylcholine (Murphy,

1980). Stopford (1985) reported that the binding ability of
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organophosphates to acetylcholinesterase causes the hormone

acetylcholine to remain in the neural synapses for long

periods which increases the effects of the hormone. Symptoms

of acute organophosphate exposure have tended to be increased

salivation, tachycardia, muscular spasms, and convulsions

(Derache, 1977). Chronic effects include inhibited motor

function with specific lower extremity ataxia, damage to the

spinal cord, and constriction of peripheral visual fields

(Stopford, 1985). He also noted that psychiatric

symptoms occurred in workers who were acutely exposed to

parathion and malathion. Symptoms present in the workers

were depression, headache, memory deficits, irritability,

confusion, speech impairments, visual-spatial difficulties,

as well as nightmares. These symptoms tended to fade or

disappear after periods of up to one year.

Carbamate based pesticides are similar to organophosphate

pesticides in that they also inhibit the enzyme which breaks

down the hormone acetylcholine (Miller, 1982). Members of

this group of pesticides include aldicarb, carbaryl,

propoxur, and carbon disulfide. This group of pesticides has

been used as an insecticide, fungicide, and as treatment for

glaucoma, and myasthenia gravis. Exposure to carbon

disulfide (a metabolite of carbamate pesticides used widely

on grain) may cause such symptoms as headaches, nervousness,

loss of memory, Parkinson-like symptoms, manic or depressive

features, hallucinations, and suicide (Peters, Levine,
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Matthews, Sauter, & Chapman, 1987). According to Miller

(1982), symptoms of carbamate poisoning have been reversible

and brief. The most common treatment for carbamate poisoning

has been atropine (Stopford, 1985).

Solvents

The most common solvents encountered in the present study

include aromatic hydrocarbons, chlorinated hydrocarbons,

and aliphatic hydrocarbons, as well as various polychorinated

biphenyl isomers. These chemicals will be examined in terms

of their individual and relative toxicities.

Aromatic hydrocarbons are composed of one or more

benzene rings, and include such chemicals as benzene,

toluene, styrene, and xylene (Anderson & Scott, 1981). These

chemicals have been commonly used in the production of paints,

oils, and plastics. A Swedish study by Gamberale (1985),

found that workers exposed to styrene over a long period

exhibited impaired reaction time. Lindstrom (1982)

summarized the effects of styrene exposure by stating that it

produced impaired visual motor speed and accuracy.

Toluene has been used as a solvent for paint, varnish,

lacquer, and adhesives. Toluene has been abused through

intentional inhalation for its CNS effects. At levels over

5000 ppm, toluene affects the CNS by causing a short-lived

stimulant effect, followed by a depressive phase. Symptoms

experienced by abusers have typically been euphoria,

disinhibition, and dizziness (King, 1982). A wide variety

of studies have shown that acute exposure to toluene at
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levels below 300 ppm causes no noticeable effects (Gamberale

& Hultengren, 1972; Winneke, 1982). James (1985)

reported that longer term exposure (as low as 8 hrs.) to

levels as low as 200 ppm. resulted in symptoms such as

weakness and confusion, while higher levels (600 ppm for only

3 hrs.) produced confusion, mania, dizziness, and nausea.

Xylenes have been reported to have more severe effects than

toluene, but the symptoms have been highly similar (James,

1985).

Chlorinated hydrocarbons used extensively in the

workplace include such agents as methyl chloride,

tricholoroethylene, tetrachloroethylene, and trichloroethane.

Methyl chloride has been reported to cause such symptoms as

tremor, and decreased performance on dual tasks at chronic

levels of 43 ppm (Repko, Jones, Garcia, Schneider, Roseman,

& Corum, 1976). Dick and Johnson (1986) reported that there

appeared to be little or no evidence of acute toxicity at

levels below 200 ppm.

Trichloroethylene is a solvent commonly used as

a degreasing agent. This solvent has been reportedly abused

by individuals to induce altered states of consciousness

(Ron, 1986). Spencer and Schaumburg (1985) reported that

this solvent primarily affected the trigeminal cranial nerve.

The resulting effects included sensory losses such as

numbness in the face as well as facial muscle weakness.

Other chronic effects are characterized by tremor, decreased
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hand sensitivity, anxiety, bradycardia, and insomnia.

Spencer and Schaumburg's review included the judgement that

the evidence for neurological impairment at levels below 300

ppm was negligible.

Tetrachloroethylene is a solvent commonly used in

degreasing and dry cleaning. Chronic exposure was reported

to cause long-lasting personality changes as well as deficits

in recent memory (Spencer & Schaumburg, 1985). Stewart et

al., (1977, 1970) conducted two studies with TCE and reported

that subjects experienced symptoms such as light-headedness,

headaches, and decreased performance on a measure of,

coordination. Dick & Johnson (1986) summarized that exposure

to levels below 100 ppm did not appear to induce symptoms.

However, questions were raised about the safety of exposures

above 100 ppm.

Trichloroethane has been currently replaci-ng TCE because

of its comparatively lower toxicity. Gamberale and

Hultengren (1973) found decreased reaction times as well as

cognitive deficits at dose levels as low as 350 ppm for as

little as 30 minutes. Salvini, Binaschi, and Riva, (1971),

found decreased performance on visual perception tasks, as

well as immediate memory deficits at 450 ppm which were not

statistically significant (presumably because of the small

number of subjects).

Aliphatic hydrocarbons (alkenes)at high levels have

induced such symptoms as skin irritation, vertigo, vomiting,

and coma. Members of this group include hexane, heptane,



8

and methyl pentane. Of these compounds, hexane has appeared

to be the most acutely toxic, and most widely abused.

Spencer and Schaumburg (1985) reported that hexane caused

peripheral nerve damage which included cranial nerve damage

as well as autonomic dysfunction. The authors reported that

the toxicity of the lower alkanes such as pentane was

significantly lower than that of hexane.

Metal

In contrast to the previously mentioned chemicals, some

metals have been known to be essential for human functioning

(e.g., iron, copper). Both essential and nonessential metals

have been known to induce neurotoxic effects. Certainly the

most widely researched toxic metals have been lead and

mercury (Weiss, 1987). In the past, mercury was used in the

process of hat making. Many of the hatters developed-

the symptom of motor tremor as a result of their long-term

exposure to mercury vapor. Poisoning with inorganic mercury

has resulted in symptoms of irritability, anxiety,

depression, memory loss, and tremor, and thus many hatters

were labeled "mad-hatters" (Vroom & Greer, 1972).

Methylmercury (an organic compound of mercury) was used as a

fungicide for grain seed beginning in the 19th century. In

the early 1970s grain treated with this chemical was

mistakenly ingested by Iraqi families. As a result of this

ingestion nearly 5000 people died, many infants displayed

significant developmental delays, and adults experienced
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parasthesias, visual deficits, and general symptoms of brain

damage (Weiss, 1983). Methylmercury appeared to affect the

catecholaminergic as well as serotonergic systems by altering

the levels of dopamine, tryptophan, and serotonin normally

present in the brain (Taylor & DiStefano 1976, Komulainen &

Tuomisto 1981).

Lead has produced symptoms of cerebral edema and has

also been associated with vascular necrosis at severe, acute

dose levels (Feldman, 1982). The most common symptoms of

lead poisoning have included muscle weakness, memory loss,

headache, colic, and stomatitis (Pounds, 1985). James (1985)

reported that lead may cause symptoms by damaging the myelin

sheaths that surround neurons. The most consistent finding

with reference to lead exposure seems to be that it affects

the cholinergic and catecholaminergic neurological systems

(Shih & Hanin 1978b; Bornschein, Pearson & Reiter 1980).

Other metals such as aluminum, manganese, and cadmium

have also been implicated as being responsible for certain

neurotoxic actions. Aluminum has been found in higher than

normal levels in the brains of individuals suffering from

Alzheimer's disease and Down's Syndrome, although it does not

appear clear whether the increased levels cause the

dysfunction or are simply a biproduct of some other process

(Weiss, 1987). Manganese overexposure has induced symptoms

not unlike Parkinson's Disease, as well as irritability,

increased muscle tone, tremor, compulsive behavior, and

speech disturbances (Feldman, 1982). As a result of the
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symptoms induced by manganese, it has been shown to effect

levels of dopamine in the brain (DeHaven & Mailman, 1986).

Cadmium has been shown to lower levels of serotonin, and

increase levels of dopamine and acetylcholine in the brains

of rats (Shih & Hanin, 1978).

The purpose of the present study was to determine the

extent of the relationship (if any) between neurotoxins

present in the blood of environmentally ill patients and

their measures of psychoneurological dysfunction. It was

hypothesized that: (1) there would be a significant

positive relationship between the severity of

psychoneurological dysfunction found and the number and

concentration of toxic chemicals found in the blood of each

patient, and (2) there would be significant differences

between patients grouped by their most prevalent chemical

(e.g., solvent, pesticide, or metal).

Method

Sublects

The subjects consisted of 30 outpatients of the

Environmental Health Center - Dallas. The test group was

composed of both males and females who have been long-time

residents of the continental United States. The ages of

subjects ranged from 28 to 68. There were 8 male and 22

female subjects.
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Instrumentation

Harrell-Butler Intermediate Psychoneurological

Examination (H-BIPE, 1988), is a 42- item test measuring

memory, perceptual, motor, verbal, cognitive, and

attentional skills. The examination was designed to take

into account the multiple effects which might cause

neurobehavioral deficits. Test items were designed in order

that a wide range of skills might be assessed in a short time

(approximately 45 minutes), and were patterned after

techniques used in such batteries as the Wechsler

intelligence and memory scales, Halstead-Reitan battery of

neuropsychological tests, Benton visual retention test, and

other mental status assessment techniques. The H-BIPE is

currently being validated at the University of North Texas

(see Appendix A).

ProEadUre

Blood Analysis For Pesticides, Solvents, and Metals.

The blood analysis was performed in a manner similar to that

described by Laseter et al. (1983). Pesticides were measured

in serum by employing high resolution glass capillary gas

chromatography after extraction with residue analysis grade

hexane. The laboratory was environmentally controlled to

avoid contamination of samples. Detection was by electron

capture. Similar methods were used to detect levels of both

heavy metals and solvents.

Serum was taken from subjects as part of an assessment

regime during the course of their treatment at the
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Environmental Health Center. The results of the analysis of

blood samples were taken from each patient's file, and names

were coded for the data. It was not feasable to assay the

blood of all subjects fo all environmental toxins. All

subjects were administered the Harrell-Bulter Intermediate

Psychoneurological examination.

Results

All data were subjected to Pearson Product Moment

correlation. Coefficients were run between subject scores on

the H-BIPE and the variables which corresponded to blood

levels of pesticides, solvents, total parts per billion, and

number of chemicals present for each category (solvents,

pesticides, or heavy metals). Significant correlations

(p. <.05) were found between H-BIPE scores and total level of

solvents, total parts per billion, the individual solvent

category of aliphatic hydrocarbons, and the number of

different solvents (p <.01) present in the blood (see

Table 1). Nonsignificant correlations were found between

blood levels of pesticides and metals and the H-BIPE

scores.

A multiple regression analysis was also run between the

H-BIPE scores and subject levels of pesticides, solvents, and

heavy metals. Only blood levels of solvents were found to be

significantly related to scores on the H-BIPE.
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Table 1

Pearson Product Moment Correlation Coefficients Between the

H-BIPE and Chemical Blood Level

Chemical Variable Correlation Coefficient

Total Parts per Billion .37*

Solvents .37*

Aliphatic Hydrocarbons .35*

Number of Solvents
Present in Blood .47**

* P < .05.
** P < .01.

Discussion

The results provided support for the hypothesis that

there would be a significant positive relationship between

the number and level of neurotoxic chemicals present in the

blood and psychoneurological functioning. The results did

not provide support for the hypothesis that there would be

significant differences between subjects when they were

grouped according to their most prevalent chemical.

Results indicate that blood levels of neurotoxic

chemicals, specifically solvents, encountered in this study

are closely related to indicators of neurological

dysfunction. The most common areas of dysfunction exhibited

by subjects are: (1) memory, (2) motor task ability and (3)

somatosensory ability. Subjects seem to have the most

difficulty with tasks which involve logical memory,
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perceptual-motor activity, sensory-tactile function, gross

motor movement, repeating sequences of numbers, and following

a sequence of activity involving more than one sense modality.

The subjects in the current study might be characterized

as having a discrete set of psychological as well as

neurological symptoms. These symptoms seem to include

deficits in short-term memory, problems with coordination and

motor sequencing, somatosensory deficits, and cognitive

dysfunction. These symptoms may be related to the

degenerative or demyelating effects of many of the chemicals

examined in this study.

The concept of "total load" or total stress on the body

caused by chemical levels is also useful In explaining the

current findings. As the total number of solvents present

increased, so did measures of psychoneurological impairment.

This would support the notion that increased stress on the

body results from an increased presence of toxic chemicals.

Test results were not available for all subjects for all

chemicals in this study, so total chemical load for each

subject was not available.

The finding that pesticides and metals are not found to

be related to the level of dysfunction is associated with two

variables. First, the current sample containes only a small

number of subjects with analyses for pesticide or heavy metal

residues (these analyses are not available for all subjects).

The small size of the sample appears to have made that small

number of subjects even less significant.
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Indicators of psychoneurological dysfunction appear to

be positively related to the number and level of neurotoxins

(solvents) present in the blood of subjects. With increasing

concerns about environmental contamination and its effects on

humans, the current study supports the hypothesis that

behavioral neurotoxic dysfunction occurs in individuals not

exposed to "excessive" amounts of these chemicals.

Long-term low-dose exposure should be considered as

influencial in neurobehavioral/cognitive dysfunction.

Treatment considerations should include techniques of

detoxification and aviodance of toxic substances.

The concept of low-dose exposure and bloaccumulation as

well as individuality of susceptibility and reaction seems to

question some of the statements or estimates of safe dosage

or exposure levels indicated in the review of the literature

in the introductory section of this paper. Further, while

solvents are clearly indicted for adverse effect on

psychoneurological functioning, it is highly likely that the

total load of chemicals, solvents and others perhaps

unmeasured also influenced the dysfunctional behavior.



Appendix A

Harrell-Butler Intermediate Psychoneurological Examination

16



17

Harrell-Butler Intermediate Psychoneurological Examination

1. Remember these words: yellow, truthfully, pliers,
wheelbarrow. Please repeat them. Now count to 100 by ones

outloud (allow 30 seconds). What were the four words you

were asked to remember. (0 errors = 0, 1 error = 1, 2+
errors = 2, same for next two items.)

yellow _ truthfully -plers.......wliers _wheelbarrow

2. Five minute recall

3. Fifteen minute recall

4. Repeat these numbers after I say them

a. 3-7
b. 2-4-9
c. 8-5-2-1
d. 2-9-6-8-3
e. 5-7-1-9-4-8
f . 8-1-5-9-3-8-2
g 3-9-8-2-5-1-4-7.

(6 digits or more z 0, 5 digits 1, 4 or less 2)

5. Repeat these numbers after I say them, only this time
say them in reverse order (example 541).

a. 3-5
b. 7-3-9
c. 4-3-7-9 ...
(i. 1-8-6-3-5 .
43. 7-5-2-9-8-6 ____

f. 9-7-3-6-1-5-3-4

(4 digits or more = 0, 3 digits = 1, 2 digits = 2)

6. Repeat these numbers after I say them. I will repeat the

same numbers over several times. Please try to repeat as

many as you can in sequence each time. (Repeat this

sequence each time and record clients response 3-1-7-9-4-3-
5-2-8.)

a. e.
b. f-
o. g-
d. h.

(5 trials to complete = 0, 6 = 1, 7-8 = 2)
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7. 1 am going to put my hand in three positions. I want you

to repeat them exactly and in the same order but wait until

I finish. (0 errors = 0, 1 error = 1, 2 or more = 2.)

8. Show me how you would use a pair of scissors. (If

subject uses index and middle finger, say "Pretend that

you have scissors in your hand") (Score 0 correct, 2

incorrect.)

9. Stand on one foot with your eyes closed. Now stand on the

other. (0 balance on each 1 error = 2.)

10. Walk this straight line (0 or 2)

11. Follow my finger with your eyes without moving 
your head.

(0Oor2)

12. I want you to make three movements with your mouth. 
First

stick out your tongue, then purse your lips, then place your

tongue between your lower lip and gum. (Demonstrate.)
(Score 0 or 2)

13. Now repeat these same movements as quickly as 
you can until

I say stop. (Allow 10 seconds and score as passed if the

number of sequences exceeds 3, Score = 0 otherwise score

= 2)

14. 1 am going to ask you to make a series of movements 
with

your hand. I want you to touch your nose, left ear, hair,

mouth, nose in that order. Listen carefully once more

before you make the movements. I want you to touch your

nose, left ear, hair, mouth, nose. (Score 0 to 2)

15. 1 want you to tap a rhythm with your hands. Watch me first

(Demonstrate two taps with right then two with 
the left in a

smooth rhythm and allow practice). Now do this movement as

quickly as you can until I tell you to stop. 
Allow 10

seconds. (8 or more score = 0, 5-7 = 1. 4 or less = 2)

16. Tap your pencil on the desk when I say the letter A following

an 1. Now tell me what you are supposed to do (If

subject correctly articulates the instructions--begin,
if not, correct subject then begin) (Correct if client

taps on first A and explain once .) (Score 0 = 0
errors, 0-2 errors = 0, 3 errors = 1, 4 or more errors

2

ATPIEARCTIAZAACXWAPKALYDEAXEPJYEAEEFQAEGZAVRMEANTEIROEAARQOA

17. Now I am going to knock on the table. If I knock once you

knock twice and if I knock twice you knock once. (No errors

Score = 0, 1 error = 1, 2 or more = 2).

2___ 1___ 2 ._ 2___212 2___. 1 2 ..
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18. Draw a cube. (Score 03 1, 2)

19. Draw a clock with numbers and make the hands show 9:28.
(Score 0 or 2.)

20. Point to my right eye with your left hand. (Score 0 or 2)

21. Make up a speech about education and begin when you're
ready. (Time to first response.)
(7 sec = 0, 8-10 sec : 1, over 10 sc = 2.)

22. Blindfold client and say I am going to write some numbers
on your fingertips. For example this is a 2,3,4,5,8,7,8,9.
(Write a 4 of these on the palm of each hand, 0-2 errors

0, 3 errors = 1, 4 ormore = 2

Riaht ef
.IL U B L I ' I B La a11 ti A 1A 1 A ta H A

23. Work out a numbering system for identifying the fingers with
the clients (Thumb l 1, Index = 2, etc.). Tell me by number
for which two fingers I am touching. (1 error = 0, 2 = 1, 2
or more = 2.)

Bisht Lit3
L~ La LIa IJ 3.5 L.A A L. LAJ

24. Tell me how many fingers are between the two I am touching.
(1 error =0, 2 : 1, 2 or more = 2.)

Li L.a L 3.5 A L L.a A L. L.J

Remove blindfold

25. Repeat this sentence: "We all went to the Methodist
Episcopal Church." (Score 0 or 2.)

26. Read this sentence: Francis was able to finish the test
because he was intelligent. (Score 0 or 2.)

27. Write this sentence: Government that exists for the people
will be less government. (Score 0 or 2.)

28. Explain what this proverb means "Rome wasn't built in a day."
(abstract response : 0, concrete = 1., other = 2.)
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29. Please answer the following and figure the answer in your

head. (Allow 7 seconds per item and score 0 or 2.)

12 + 7 - 4, 14 x 5, 84 - 23

(Score 0 errors = 0, 1 error = 1, 2 or 3 errors = 2)

30. Subtract the top number from the bottom number: (Allow
10 seconds and score 0 or 2.)

31. I am going to read a short story to you. When I am
finished, I want you to tell as much as you can remember

John Samuels/ an immigrant/ from Austria/ came to
Philadelphia/ in September 1978/ and applied for American
citizenship./ He was employed/ by the city/ as a clerk/
and after 5 years/ was promoted to assistant manager/
because of his hard work./ Be won citizenship/ in December/

1984/ and sent for his parents/ who lived in Vienna./ They
brought with the/ his lifelong sweetheart/ whom he
married,/ following a short engagement.

(Score 7 or more chunks 0, 5-6 chunks 1, 4 or less 2)

32. 1 am going to show you a picture for 10 seconds. When I

remove it I want you to draw it. (Present picture No. 1)

33. Then repeat the instructions and present picture No. 2.

34. Then repeat the instructions and present picture No. 3.

35. Earlier in the testing I asked you to make three movements
with your mouth in order. Can you make those three

movements now in the same order as before. (Score 0 or 2)

36. How are the following similar: (score abstract = 0, concrete

1, other = 2)

a) lion-flower

b) tree bark-coat

c ) agony-cstacy

37. How are the following different: (score abstract 0,

concrete = 1, other O 2)

a) tree-rock

b) peanut-acron

c) silk-nylon
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38. What should you do if you see an armed robbery in progress.
(Score 0 = obtain help or get a description, 2 = intervene)

39. What should you do if while traveling on the interstate,
someone is tailgating you very closely and honking, but there
are cars beside you preventing a change of lanes. (Score 0
= some reasonable strategy, 1 = some vague idea, 2 = other)

40. Who weighs more if John is lighter than Mark but heavier
than Sam. (Score 0 or 2).

41. You were just read a short story a few moments ago about an

immigrant. Tell as much as you can remember of that story
now. (Score 10 or more = 0, 8-9 = 1, less than 8 = 2)

John Samuels/ an immigrant/ from Austria/ cae to
Philadelphia/ in September 1978/ and applied for American
citizenship./ He was employed/ by the city/ as a clerk/ and

after 5 years/ was promoted to assistnat manager/ because of

his hard work./ He won citizenship/ in December/ 1984/ and
sent for his parents/ who lived in Vienna./ They brought with

them/ his lifelong sweetheart/ whom he married,/ following a

short engagement.

42. Point to the sample and say "'Notice the symbol in the upper
box with a blank box below. The first sample box has this
mark which in the code box has this mark below." Fill in

the first three boxes and then let the patient complete the

sample boxes to the double line giving help if needed. Then

say "Now complete the remaining boxes as quickly as you
can without making errors. Complete the boxes in order
without skipping any when you reach the end of one
line go to the beginning of the next. Continue until I
say stop." Allow 90 seconds.

(40 or more = 0, 30-39 = 1, 29 or less = 2)
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18. Draw a cube.

19. Draw a clock.

27. Francis was able to finish the test because he was
intelligent .

28. Government that exists for the people will be less government.

31. 58
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