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CEREBROVASCULAR LESIONS, EMOTIONAL BEHAVIOR
AND CHANGES IN REINFORCEMENT DENSITY

George Kahle Henry, M.A.
Western Michigan University, 1983
Two adult stroke patients, one left hemisphere and one
right hemisphere, reported weekly levels of depression,
anxiety, and hostility following discharge to the home
environment. Spouses reported weekly levels of perceived
changes in emotional behavior. Data on changes in emotional
behavior were recorded using the Multiple Affect Adjective
Checklist. Weekly rates of positive reinforcement were
recorded throughout the study for both patients. Following
an eight week baseline period the rate of positive rein
forcement was increased via manipulation of homework
assignments to involve the patients in previously enjoyed
activities. Results revealed a moderately high negative
correlation between patient*s reported level of emotional
behavior and spouse's perceived level, while increases in
reinforcement density via homework assignments revealed a
significant- reduction in the level of reported anxiety for
the left stroke patient. Regression analysis indicated that
reinforcement density is an important variable when inves
tigating emotional changes in behavior following cerebro
vascular lesions.
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CHAPTER I

INTRODUCTION

For theoretical as well as practical reasons it is
crucial to determine the degree of impairment of affective
status following cerebrovascular accidents. Pertinent
information is available on the affective consequences of
lesions in specific sites of the brain (Gainotti, 1972;
Nauta, 1971)• While the emotional reaction of the organism
to brain injury has been noted for some time (Goldstein, 1939)
relatively few systematic studies of emotional status
following unilateral brain lesions have appeared in the
literature. Recent evidence suggests that depressivecatastrophic reactions were significantly more common among
patients with left (dominant) hemisphere lesions, particularly
where nonfluent aphasia is associated with hemiplegia on the
right side (Gainotti, 1972). Indifference, denial and at
times euphoria seems to be more often associated with lesions
of the right or nondominant hemisphere which result in
hemiplegia on the left side and hemianopia. MMPI results tend
to support previous findings of a depressive-catastrophic
reaction in patients with lesions in the dominant hemisphere
while not supporting the euphoric-indifference response in
nondominant lesioned subjects (Black, 1975).
The most common disturbance of mood following stroke is

1
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depression (Ullman, 1966; Charatan & Fisk, 1978; Tikofsky,
1967; Biorn-Hansen, 1957). Although clinical descriptions
and treatment procedures for depression occupy a vast
portion of the psychoanalytic literature many inconsistencies
have accompanied them (Lazarus, 1968). In contrast to the
psychoanalytic literature the behavior therapy literature
is at present limited in even discussing this literature
(Lewisohn & Shaffer, 1971; Ferster, 1973; Beck, 1973;
Lazarus, 1968; Lewisohn & Atwood, 1969; Seligman, 1975).
Difficulties in defining and measuring depression opera
tionally have led behavior therapists largely to ignore
the subject. Ferster (1967) describes how diverse factors
such as sudden environmental changes, punishment and aversive
control, and a shift in reinforcement contingencies give
rise to depression. Skinner (1953) simply defines depression
as a general weakening of one's repertoire. A depressed
person is virtually on an extended extinction trial.
Lewisohn (1971) conceptualizes depression as a low rate of
positive reinforcement which acts as an eliciting stimulus
for depressive behaviors such as verbal statements of dys
phoria, fatigue, somatic symptoms, low rate of activity
and verbal behavior. According to Lewisohn (1971) the
social environment provides reinforcement in the form of
sympathy, interest, and concern which strengthens and
maintains depressive behaviors. The learned helplessness
phenomenon (Seligman, 1975) has also been proposed as a
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3
model for depression, which results from learning that
reinforcement and responding are independent.
Drugs with apparent special usefulness in the treatment
of depression first became available in 1937* Of these, the
tricyclic antidepressants (imipramine and amitriptyline)
have been most effective in the treatment of depression
(Klein 8c Davis, 1969» Greenblatt, Grosser 8e Wechsler, 196^).
However, not all depressed patients respond to tricyclic
drugs, which may even increase confusion through their
central anticholinergic effects (Pincus 8c Tucker, 1978).
Thus, the tricyclic antidepressants are of limited use in
depression following stroke.
Physiotherapy, occupational therapy, and speech therapy
form the basis of stroke rehabilitation (Brocklehurst,
Andrews,.Richards 8c Laycock, 1978). These efforts may be
initiated within the hospital setting but it may be difficult
to maintain any type of cohesion and consistency once the
patient is discharged, particularly to the home environment.
Turnblom and Myers (1952) stressed the importance of the
family in

setting the atmosphere and determining the

motivation for rehabilitation . The importance of the place
of the family in the rehabilitation process cannot be over
emphasized, however, these significant others may exhibit
"unhealthy" attitudes and behaviors which contibute to the
stroke patient's helplessness (Mulhail, 1978; Malone, Ptacek 8c
Malone, 1970; Malone, 1969; Biorn-Hansen, 1957; Watzlawick 8c
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Coyne, 7980). Several of these disturbed attitudes include
retributive guilt, rejection, overprotection, and social
withdrawal (Malone, Ptacek & Malone, 1970) which may
maintain a low rate of positive reinforcement for the stroke
patient. It has been proposed that successful therapeutic
interventions often involve changing the behavior of persons
other than the identified patient (Watzlawick & Coyne, 1980)
Previous Studies
A recent study has revealed the extent to which the
recovery of depressed persons is dependent upon the re
sponse from the environment as a result of the family's
homework (Watzlawick & Coyne, 1980). The importance of the
place of the family in the post-stroke rehabilitation phase
is often crucial, however, their potential for reinforcing
and maintaining a condition of helplessness and depression
is of paramount importance. For example, in one study of
ten husbands and twenty wives of patients with aphasia,
100ft of the subjects indicated that they held overprotective
attitudes toward their spouse; 100ft of the significant
others agreed with statements indicative of avoiding
situations in which the spouse "might be embarrassed11;
90ft of the significant others agreed with statements
indicating a tendency to withdraw from social situations
(Malone, Ptacek & Malone, 1970).
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Present Study
It was the investigator*s contention that these
"unhealthy" attitudes and behaviors exhibited by significant
others particularly in the home environment result in low
rates of positive reinforcement for the stroke patient
which strengthen and maintain a host of helpless and
depressive behaviors. It logically follows that treatment
of post-stroke depression, anxiety, and hostility may be
approached by increasing the stroke patient's post-stroke
rate of positive reinforcement (reinforcement density) via
manipulation of family homework assignments.
Reinforcement density refers to the total hours of
enjoyable or pleasurable activities in which one engages
per week of time. The reinforcement density that is main
tained over time may be due to both extrinsic and intrinsic
reinforcement. Extrinsic reinforcement refers to the case
where the behavior itself does not produce the reinforcement
but where there are additional external sources of rein
forcement that maintain the behavior. A token-economy
system constitutes a source of extrinsic reinforcement.
By intrinsic reinforcement is meant the Gase where the
behavior produces the reinforcement within the activity
itself. The individual who reads solely for the "pleasure"
of reading constitutes such an illustration.

The procedure of learning is‘often evoked in a rein
forcement paradigm. This procedure involves very gradually
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omitting reinforcement that has been externally administered
and is extrinsic in nature. The result of such a procedure
is often not the extinction of the behavior in question,
but rather the adoption by the individual of intrinsic
reinforcement such as feelings of pride, approval of his
own behavior, or perhaps self-professed enjoyment of the
behavior in question. Thus, behaviors and activities that
were originally shaped up and maintained by extrinsic
reinforcement may evolve to a position of maintenance by
intrinsic reinforcement.
The basic principle of reinforcement holds that any
behavior which is followed by a positive consequence, or
terminates an aversive stimulus, then is more likely to be
performed (or the intensity with which it is performed will
increase) on future occasions under similar stimulus condi
tions. However, there is a corollary principle that is
implicit in the basic principle of reinforcement: a
response will be maintained when the aversiveness of the
effort involved in the response is less than the rein
forcement that the response produces.
As mentioned earlier, pleasurable activities following
stroke may not be engaged in due to overprotective attitudes
and social withdrawal by significant others. Furthermore,
nonparticipation in previously enjoyed activities in the
post-stroke phase might be further exacerbated by the
patient's limited range of function and reduced capacity
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to successfully perform many of the behaviors and activities
that comprised the patient's pre-stroke repertoire. Hence,
to the extent that the stroke patient recovers the
repertoire to engage in previously enjoyed activities
their reinforcement density increases. Thus, pleasurable
activities may not take place in the post-stroke phase
until the effort and time expended is low compared to
the relative amount of intrinsic reinforcement to be
gained from engaging in the activity. Thus, once the
behavior is emitted, providing that it is successful,
then its chances of being maintained by intrinsic rein
forcement are very good.
Thus, any manipulation, such as homework assignments,
which brings the patient into contact with previously
enjoyed activities has potential for increasing one's
reinforcement density. Two criteria were considered
necessary before a specific previously enjoyed activity
was selected as the target behavior: 1) the activity
chosen must be a previously enjoyed activity that is
determined to be well within the patient's present
repertoire or behavioral capability, and 2) the activity
was engaged in before the onset of the stroke and is
either presently not being performed or is reported by
the subject to be occurring below pre-stroke levels, and
is selected by the subject as an activity he would like to
perform more frequently. Thus, contact with previously
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enjoyed activities presently within the subject's
behavioral capacity or repertoire should increase one's
reinforcement density and as a consequence of this increase
in reinforcement density the patient would be expected to
report a decrease in the intensity or frequency of adjectives
endorsed on the Multiple Affect Adjective Checklist (MAACL)
representative of negative emotional affect.
While several studies have investigated family attitudes
and changes in families following stroke (Malone, 1969*
Malone, Ptacek & Malone, 1970) none has addressed the
issues of the assessment of changes in emotional behavior
from the perspective of the significant other and the
relationship between the rate of positive reinforcement or
reinforcement density and level of negative affect,
particularly depression. It was logically assumed that the
significant other would be in an unique position to provide
pertinent information relevant to changes in emotional
behavior and reinforcement density following stroke.
Therefore, one objective of this study was to obtain
weekly documentation from the significant other concerning
perceived changes in emotional behavior and recording daily
activities so as to determine the patient's weekly rate of
positive reinforcement. This information was assessed to
determine the degree of accuracy between the significant
other's perceived changes in emotional behavior and the
actual reported level of affect by the stroke patient.
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A second objective of the present study was to assess the
relationship between the reinforcement density as recorded
weekly by the significant other and the patient*s reported
level of depression, anxiety, and hostility, A third
objective of this study was to examine the relationship
between the level of negative affect reported by each
stroke patient and the hemispheric side of the lesion.
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CHAPTER II

METHOD
Subjects
Two males (Tom, age 72 years and Ned, age 76 years)
and their spouses participated. Tom was a self-employed
farmer with right-handedness and an 8th grade education.
Tom was admitted with a diagnosis of unstable angina and
was afflicted with a left hemispheric stroke just four
days after undergoing successful coronary by-pass surgery.
Tom remained hospitalized for four weeks after his stroke
before he was discharged to the home environment where
data collection began. Ned was a retired boilermaker with
right-handedness and an education equivalent to grade eight.
Ned was admitted with a diagnosis of right cerebral infarct.
He Was hospitalized for five days and was discharged to the
home environment where data collection began three weeks
after his return home. Thus, both subjects and spouses
began collecting data approximately one month following
stroke.
Criteria for Subject Selection
Subjects were selected if the following criteria were
successfully met: 1) acute first admission stroke patients
regardless of age, sex, or locus of lesion, 2) who had a
10
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supportive family or home environment, and 3) whose
prognosis indicated the likelihood of return to the home
environment upon discharge from the hospital.
Final Subject Selection
Selection procedures lasted eight months. A total of
4-0 stroke patients were targeted as potential subjects for
study by the participating nursing unit coordinators as
having successfully met the first criterion requirement.
After obtaining the consent of the attending physician
to approach the potential subjects only eight of the ZfO
potential patients successfully met the final two criteria,
and of these eight only two agreed to participate in the
study.
Home Procedures
Prior to home data collection each patient completed
a reinforcement survey schedule (Cautela & Kastenbaum, 1967)
to determine the nature of reinforcing activities engaged
in by the stroke patient prior to stroke and approximately
the number of hours that accompanied each activity on a
weekly basis. Prioritization of these reinforcing activities
provided a list of potential post-stroke activities from
which family homework assignments were selected and assigned
to increase the rate of positive reinforcement or rein
forcement density. Some research has indicated that a low
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rate of positive reinforcement is an important condition
for the onset of depressive behaviors (Lewisohn, 1971).
Each spouse collected data daily on the stroke
patient*s hourly activities for sixteen consecutive weeks.
At the end of each day each stroke patient would rate the
quality of each hourly activity in which he engaged that
day by circling one of three letters: P (pleasant), N (neu
tral), or U (unpleasant) provided for each time slot. This
procedure worked quite well with Ned, however, because of
Tom*s partial right side hemiplegia it was easier to
verbalize his ratings to his spouse who would circle the
appropriate letter for each hourly time slot.
Activity sheets were designed to record hourly activity
information from the moment the patient got out of bed in
the morning until he retired at night. Each spouse was
instructed to limit the description of each hourly activity
of the stroke patient to a short phrase or a few words,
e.g. went shopping, watched T.V., exercised, read a book.
Each activity sheet was constructed to allow for seven
consecutive days of data recording.
At the end of each week and following successful
completion of the weekly activity sheet each spouse and
stroke patient completed a Multiple Affect Adjective
Checklist (MAACL) by Zuckerman (1965)* The MAACL was
developed to provide valid measures of three clinically
relevant affects: anxiety, depression, and hostility. The
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standard form of the test presents 132 adjectives in
alphabetical order. Both spouses and patients were in
structed to complete a MAACL independently every week.
Again, because of Tom's partial right side hemiplegia it
was easier to tell his wife which adjectives to check for
him that most accurately described how he was generally
feeling. While the stroke patients were instructed to
endorse only those adjectives that generally described
their emotional behavior, the spouses were told to check
only those adjectives that they believed most accurately
described their perceptions of the stroke patient's
emotional behavior for that week.
Following completion of the weekly activity sheet
and two MAACLs by the families, they were instructed to
mail the three data sheets to the researcher in selfaddressed, stamped envelopes provided for that purpose.
Upon receipt of each set of data sheets the families were
rewarded by the researcher in the amount of one dollar.
Phone calls were conducted intermittently throughout the
study with both families to verbally praise them for their
data collection efforts and answer any questions that may
have arisen.
Experimental Design
The experimental design ,was an AB design. There were
two conditions: (A) a baseline condition, in which weekly
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activity sheets and two MAACLs were completed for each
family for a duration of eight weeks, and (B) a treatment
condition, in which a previously enjoyed activity which
was now occurring at a low rate was chosen as homework.
Each patient was instructed to increase his rate of the
previously enjoyed activity on a daily basis. The treatment
purpose was to increase the weekly rate of pleasurable
activities (reinforcement density) for each patient and to
monitor how this manipulation impacted on the level of
negative affect as assessed via the MAACL. Correlational
support for increasing activities to alleviate depression
have been reported (Lewisohn & Graf, 1973; Wener & Rehm,
1975). Treatment condition was in effect for eight weeks
for each family and throughout treatment families were
still required to complete an activity level sheet and a
MAACL on a weekly basis.
Reliability
Point biserial correlation coefficients were calculated
between spouse and stroke patient for each family with
regards to the patient's actual reported level of depression,
anxiety, hostility, and total negative affect and spouse's
perceived level of the same. Total negative affect values
were obtained by simply summing the individual weekly T-scores
for each construct throughout the study. Correlations be
tween the three scales of the MAACL are very high and thus
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suggest that the three scales are measuring a common
factor. Research on the reliability of the MAACL has
revealed that the three scales may best be represented
by a sum score derived by collapsing the three scales
(Pankratz & Goodmonson, 1972) thus yielding the highest
reliability coefficient. Therefore, in addition to
calculating reliability coefficients for each spouse and
stroke patient on depression, anxiety, and hostility, a
total negative affect reliability coefficient was computed
Pearson product-moment correlation coefficients were
calculated between the three separate scales or constructs
depression, anxiety, and hostility for each stroke patient
to obtain information on construct validity of the MAACL
in the context of this study specifically and with organic
patients generally.
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CHAPTER III

RESULTS
Four statistical procedures, analysis of variance
(ANOVA), point biserial and Pearson product-moment
correlation, and multiple regression analysis were applied
to the data*
Anova
An analysis of variance was employed with each family
to analyze the data for significant differences between
baseline and treatment levels of depression, anxiety,
hostility, and total negative affect. The variable
designated as total negative affect was formed by collapsing
the three individual constructs of depression, anxiety,
and hostility. The reported level of anxiety for the left
hemispheric stroke patient was significantly lower in the
treatment condition when compared to the baseline phase,
F (1, 14) = 4»15> ^<*10. While depression and hostility
levels were not significantly reduced in the treatment
condition.for the left stroke patient, the level of
hostility was actually greater in the treatment condition.
For the right hemispheric stroke patient all three reported
levels of negative affect did not decrease significantly
from the baseline condition. Anova applied to the total
16
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negative affect variable did not reveal significant
differences between baseline and treatment conditions for
both stroke patients. Summary data for the mean scores
from the MAACL between baseline and treatment conditions
for both stroke patients are presented in Table 1.
Table 1
ANOVA Between Baseline and Treatment Conditions
of Left and Bight Hemispheric Stroke Patients

Depression 59.75 59.25

.15 .70

52.88 52.13 .21

.65
VO

Checklist
Scale

Side of Lesion
Left Hemisnhere
Riffht Hemisuhere
F Prb Mearu Mean™ F
Prb
Meann Mean*,
T 75 _.T
T
T

66,63 61.25 4.15 .06

55.38 54.25 .007

Hostility

61.00 63.25

.48 .49

60.38 59.13 •69

.41

Total
Negative
Affect

62.45 61.25

.59 •44

56.21 55.16 .75

.39

.

Anxiety

MeanB denotes baseline phase mean T-score
Mean^ denotes treatment phase mean T-score
Prb

denotes probability value

F

denotes F value

*p<.10
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Anova was also applied to baseline and treatment rates
of positive reinforcement to determine if the manipulation
of homework assignments was effective in significantlyincreasing the stroke patient’s rate of weekly pleasurable
activities (reinforcement density). Summary data for the
mean weekly hours of pleasurable activities throughout the
study are presented in one table and two figures that
accompany the text. Table 2 presents ANOVA results as
applied to baseline and treatment conditions for both
stroke patients. Figure .1 and Figure 2 represent graphic
displays of the reinforcement density for each patient
throughout the sixteen weeks of the study. The first five
weeks of baseline reinforcement density values are not
represented on Figure 1 for the left hemispheric stroke
patient because the activity sheet employed for recording
weekly reinforcement density was revised to allow for each
patient to rate the quality of each hourly activity as to
pleasurable, neutral, or unpleasurable• Baseline data
from week four is missing from Figure 2 for the right
hemispheric stroke patient because an activity level sheet
was not mailed to the researcher for that week.
Inspection of these data revealed that as a result of
the manipulation of the independent variable (family
homework assignments) the reinforcement density was
increased in the treatment condition for both the right
hemispheric stroke patient, F (1, 9) = 3»84» ^<.10, and
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the left hemispheric stroke patient, F (1, 9) = 2#89»
9 < .25 when compared to baseline rates. Mean weekly base

line rates of positive reinforcement for the left hemis
pheric stroke patient was 75 hours as contrasted with a
mean weekly treatment rate of positive reinforcement equal
to 85*25 hours. For the right hemispheric stroke patient
a mean weekly baseline rate of 77*7 hours was recorded as
»

contrasted with a mean treatment rate of positive rein
forcement equal to 92.38 hours.
Table 2
Analysis of Variance Between Baseline and
Treatment Reinforcement Density

Side of Lesion
Left Hemisohere Stroke

Rimht Htjmisnhere Stroke

Meang Hours Mean^ Hours
Meang Hours Mean^ Hours
F
F
Pleasurable Pleasurable Value Pleasurable Pleasurable Value
Activities Activities
Activities Activities
75 Hours

85.25 Hours 2.89

77.7 Hours

92.38 Hours

3.15

Meang denotes baseline mean weekly pleasurable activities
Mean^, denotes treatment mean weekly pleasurable activities
*P<.25
*p<.10
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Anova was also utilized to look at the differences
between left hemispheric stroke and right hemispheric
stroke with regards to: 1) reported baseline levels of
depression, anxiety, and hostility, and 2 ) reported treat
ment levels of depression, anxiety, and hostility. Also,
baseline and treatment T-scores were summed for each
construct to examine differences between left and right
hemispheric stroke emotional behavior for the entire
sixteen weeks of data collection.
Inspection of baseline levels of reported negative
affect (Table 3) revealed that the left hemispheric stroke
patient was significantly more depressed, £ (1, 14) =20.00,
£ < .001 and more anxious, £ (1, 14) = 9.71» £ < #01, than the
right hemispheric stroke patient. Examination of treatment
levels of reported negative affect indicated that the left
hemispheric stroke patient was once again more depressed,
£ (1, 14) = 72.96, £ <.0000 and more anxious, £ (1, 14) =
45.00, £.<,0000 than the right hemispheric stroke patient.
When the reported level of negative affect for the entire
study was compared between stroke patients, once again the
left hemispheric stroke patient was significantly more
depressed, £ (1, 14) = 65.20, £<.0000 and more anxious,
F (1, 14) = 15.29, £<.001. Comparisons of baseline, treat
ment, and total study levels of reported hostility did not
differ significantly between the left hemispheric stroke
patient and the right hemispheric stroke patient.
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Table 3
ANOVA Between Left and Right Hemispheric Strokes
in Relation to Reported Level of Negative Affect

Depression

Hemispheric Side of
Left Right
Left
F
Prob Mean^
Meann Mean-n
T B Value
T B
**
59.75 52.88 20.00 .0005 59.25

Anxiety

66.63 55.38

Hostility

61.00 60.38

Checklist
Scale

Lesion
Right
Mean^
F
Prob
Value
***
52.13 72.96 .0000

***
9.71 .0076 61.25 54.25 45.00 .0000
.02 .88

63.25 59.13

2.32 .1498

- #**
Depression^ 59.50 52.50 65.20 .0000
Anxiety^

**
63.94 54.81 15.29 .0005

Hostility^

62.13 59.75

.98 .3051

MeanB denotes baseline phase mean T-score
Mean^ denotes treatment phase mean T-score
*P<.01
**p<.00l
***p<.0001
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Point Biserial Correlation
Point biserial correlation coefficients (see Table if)
were calculated between each stroke patient's reported
baseline, treatment, and total study level of negative
affect and respective spouse's reported level of perceived
negative affect. Differences between the left- hemispheric
stroke patient's reported baseline level of depression,
t (1lf) = 1.38, £ < . 2 0 and hostility, t (1/f) = l.lfO, £<.20
compared to the spouse's perceived level of depression and
hostility were significant as were baseline anxiety levels,
£ (Ilf) = 1.9if, £<,10, Differences between patient and
spouse in the treatment phase were significantly different
for reported levels of depression, t (Ilf) = 1.29, £ < . 10,
anxiety, t (11f) = 2.02, £ < . 1 0 and hostility, t (11f) = 2.05,
t

£ <.10.
Examination of the data for the right hemispheric
stroke patient revealed only a significant difference
between the patient's reported level of hostility and
spouse's perceived level of hostility in the baseline
phase, t (13) = .1*85» £ < * 1 0 and in the treatment condition,
t (1lf) = 1.51, £ <.20. Differences in reported level of
depression and anxiety did not differ significantly
between spouse and the right hemispheric stroke patient
in either baseline or the treatment phase of the study.
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Table 4
Point Biserial Correlation Between Patient’s Reported
and Spouse's Perceived Level of Negative Affect

Bftmiggheric

.LeaLon

Left Stroke
T
Meanr, Mean-c,
Pat
Sp B

PtBi
Corr
-.60
**
-.72
*
-.60

Meanr, Meang
T PtBi
Corr
P a t 5 Sp
52.88 49.43 1.29 -.57

T PtBi
Meanm Mean™
Pat
Sp A
Corr
52.13 47.38 1.33

2.02

PtBi
Corr
-.?§
*■#
-.74

•54.25 52.00

5.7.63

2.05

-.74

59.13 49.75 1.51 -.63

T

PtBi
Corr

Total
Study
Mean
Pat

1.44

-.60

52.50 48.41 1.30 -.57

1.63

-.65

54.81 50.57

59.75

55.75

1.38

Anxiety

66*63

55.00

1.94

Hostility

61.00

51.75

1*40

Depression

Mean™ •Meanm
Pat 1 Sp 1
59.25 56.88

1.80

Anxiety

61.25

57.00

Hostility

63.25

Total
Study
Mean
Pat
Depression

59.50

Total
Study
Mean
St>
56.32

Anxiety

63.94

56.00

Hostility

T

55.38 49.14 1.09 -.51
*
60.38 48.86 1.85 -.70

.i
'ji
CD

Checklist
Scale
Depression

Total
Study
Mean
Sp

.29 -.16

T

•64 -.31

*

62.13

Mean*, denotes
Pat a
Meanr, denotes
Sp °
Mean™ denotes
Pat 1
MeanT denotes
Sp
*p< .20 **p<

54.69

1.38

-.58

PtBi
Corr

59.75 49.31 1.73

-. 8?

baseline mean T-score for stroke patient
baseline mean T-score for spouse of patient
treatment mean T-score for stroke patient
treatment mean T-score for spouse of patient
,10
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All three constructs were also collapsed to form a
total negative affect variable which was also compared
between each stroke patient and spouse (Table 5). When
all three constructs were collapsed the data indicated
that while the difference in reported level of total
negative affect was significant between the left hemis
pheric stroke patient and spouse, t (94) = 1.37» £<.20,
the difference did not reach statistical significance
between the right hemispheric stroke patient and spouse.
Table 5
Point Biserial Correlation Between Patient's Reported
and Spouse's Perceived Level of Total Negative Affect

Hemlspheric Side of the Lesion

Collapsed
Constructs
Total
Negative
Affect

Spy

61.85

T

55.67 1.37

PtBi
Corr
*
-.57

8pip

55.68

T

PtBi
Corr

49.44 1.16 -.48

Pat T denotes patient total negative affect mean value
Sp,T denotes spouse total negative affect mean value
*p < .20
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Pearson Product-Moment Correlation
Examination of the Pearson product-moment correlation
coefficients between the three subscales of the MAACL
(Table 6) revealed that two out of three correlations for
the left hemispheric stroke patient were negative while all
three correlations for the right hemispheric stroke patient
were in the positive direction.
Table 6
Pearson Product-Moment Correlation Coefficients
Between Subscales on the MAACL

Hemisoheric Side of the Lesion
Subscales
Depression and Anxiety

Left Stroke

Rifrht Stroke

rD.A = -0-'8
Depression and Hostility rD H = 0.36

rD.A = °-58

Anxiety and Hostility

rA.H = °-56

rA.H = -°*1*

rD.H = 0,58

Multiple Linear Regression
Multiple linear regression (Table 7) revealed that 53$
of the variance in emotional behavior for the right stroke
patient could be accounted for by reinforcement density
while 37% of the variance in emotional response could be
explained by reinforcement density in the left stroke
patient. While neither multiple linear regression correla
tion coefficient was significant for either stroke patient,
a negative multiple correlation coefficient (-0.73) was
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calculated for the right hemispheric stroke patient while
a positive multiple correlation coefficient (.60) character
ized the left hemispheric stroke patient. Each individual
affect was regressed with reinforcement density for hoth
subjects. All three affects were correlated in the negative
direction for the right hemispheric patient while only
anxiety correlated in a negative direction with reinforce
ment density in the left hemispheric patient. None of these
simple linear regression coefficients was significant..
Table 7
Multiple Linear Regression Correlation Between
Reinforcement Density and MAACL Subscales

Hemispheric Side of Lesion
Left Stroke
Right Stroke
Coefficient
of
p
Determination (R )

0.53

0.37

-0.73

0.61

Rate on D

-0.67

0.25

Rate on A

-0.48

-0.28

Rate on H

-0.61

0.60

Multiple
Correlation
Coefficient

(R)

D denotes depression
A denotes anxiety
H denotes hostility

Reproduced with permission o f the copyright owner. Further reproduction prohibited without permission.

CHAPTER IV

DISCUSSION
In interpreting the findings it should he kept in
mind that the sample selected in this study did not include
a random sample of all stroke patients, but rather only
those patients who had a supportive home environment and
who were well enough to return home upon discharge from
the hospital.
The hypothesis that emotional behavior following
brain injury is largely due to the rate of positive
reinforcement or reinforcement density is very attractive
both for what it attempts to explain and even more for
what it promises as an integral component of the rehabili
tation process. Ndnetheless, the evidence we have reviewed
leads us to a number of tentative conclusions.
Reinforcement density accounted for more than half
the variability in the reported level of depression,
anxiety, and hostility for the right stroke patient and
greater than one-third of the variability in reported
levels of negative affect for the left hemispheric stroke
patient. Thus, this variable appears to be an important
determinant of the quality of emotional behavior exhibited
following stroke and discharge to the home environment.
Reinforcement density was related to the right hemispheric
29

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.

30
i

patient's emotional response in a moderately high negative
direction. This contrasted with a moderate positive rela
tionship between reinforcement density and emotional
response in the left hemispheric patient. While the right
hemispheric stroke patient1s emotional response to an
increase in reinforcement density was in the expected
direction, that is, as reinforcement density increased
the level of negative affect decreased, the left stroke
patient's emotional response was just the opposite, with
the exception of reported level of anxiety. Thus, as the
reinforcement density increased the level of negative
affect increased. In view of these differences it appears
that manipulation of homework assignments to increase the
rate of positive reinforcement may differentially impact
on the reported levels of negative affect depending on
the hemispheric side of the lesion.
It is also quite plausible that the results reported
on the reinforcement activity sheets by the spouses were
not reliable in regards to whether or not specific activities
were pleasurable, unpleasant, or neutral for the stroke
patients. Hence, an important potential source of measure
ment error could have been introduced via spouse guessing
versus asking the patient to report or rate each activity
in which he participated. These differences in emotional
response to reinforcement density are very complex and
difficult to accurately interpret. Future research might
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consider more reliable measures of data collection sis a
first step in exploring the impact of reinforcement density
on emotional behavior following stroke.
For both subjects, treatment levels of emotional
behavior were not significantly reduced following increases
in reinforcement density with the exception of a significant
reduction in the reported level of anxiety for the left
hemispheric stroke patient. While this level of significant
treatment effect may patially be attributed to moderate
increases in reinforcement, the overall lack of significant
treatment effect may be due to an overall activity level
that is relatively high compared to the patient's behavioral
capability and range of function recovered. It may be the
case that recovery of underlying physiological substrates
played a prominent role in the moderate changes in emotional
behavior reported in this study following vascular insult.
Some evidence (Tucker, Antes, Stenslie & Barnhardt, 1978;
Kinsbourne, 1970) has indicated a relation between anxiety
and arousal level of the left hemisphere. Taken together
this may explain the significant reduction in reported
levels of anxiety for the left hemispheric stroke patient.
Furthermore, direct evidence that dopaminergic arousal in
humans supports left hemispheric activation specifically
was obtained by Gottfries, Perris and Roos (1974)« Thus,
reduction of anxiety may be due to recovery of dopaminergic
pathways in the left hemisphere.
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Following a lesion to the brain some degree of
recovery can be expected within the first couple of weeks
due to the resolution of such physiological abnormalities
as ischemia, edema or cellular infiltration. Spontaneous
recovery often continues beyond this early period with
the rate of recovery being maximal in the first two or
three months then tapering off over the next nine to ten
months (Kertesz, 1979)* Because data collection procedures
were in effect for four months following discharge from
the hospital any reported changes in emotional behavior
would have coincided with this post-stroke phase when
spontaneous recovery was greatest. Thus, any reduction
in reported levels of negative affect across time may
have been strongly influenced by spontaneous recovery.
Due to the limited sample size of this research effort it
is impossible at this time to parcel out the unique
contributions of spontaneous recovery and increased
reinforcement density, however, future research efforts
may fing this an interesting and important area to explore.
Another consideration as to nonsignificant treatment
effects may be due to a serial dependency effect, that is,
adjectives on the MAACL checked one week may control some
of the checking of the same items upon the subsequent week'
re-test condition. So in a sense the patient develops a
response set that introduces measurement error into the
sampling measure. This could have been avoided or circum-
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vented through the use of alternate forms of the MAACL,
however, the data from the test manual suggest that
response sets do not appear to be an important influence
on the MAACL.
The evidence is fairly strong that there is a differ
ential representation of emotional processes within the
cerebral hemispheres. Research has revealed that lesions
of the left hemisphere are more likely to be associated
with depressive-catastrophic reactions while brain injury
to the right hemisphere is often accompanied by indifferencedenial reactions (Hecaen, 1.962; Gainotti, 1972; Tucker, 1981;
Flor-Henry, 1969; Schwartz, Davidson & Maer, 1975)* Although
our sample size was very limited (N=2) the present case
studies provided support for the hypothesis that injury to
the left hemisphere is characterized by depressive-catas
trophic emotional reactions while insult to the right
hemisphere is accompanied by an indifference reaction or a
flattening of affect.
A plausible underlying physiological explanation for
these differential emotional responses may be in the
lateralization of different catecholamine mechanisms, with
the dopaminergic system lateralized in the left hemisphere
and the norepinephrine system lateralized in the right
hemisphere. Examination of the neuroanatomy of the cortex
reveals catecholamine-containing pathways projecting from
the frontal to the occipital cortex in an arborizing fashion
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(Morrison, Molliver & Grzanna, 1979). In addition there is
a large literature that supports the association between
catecholamines and depression in humans (Baldessarini, 1975;
Bunney & Davis, 1965; Schildkraut & Kety, 1967; Shopsin &
Salhananthan, 1974-). Mathews, Meyer, Francis, Semchuck,
Mortel and Claghorn (1980) reported a bilateral hemispheric
reduction of cerebral blood flow in depression, while
Robinson and Szetela (1981) demonstrated a relationship
between mood following brain injury and pathophysiology of
the lesion with the severity of the depression related to
the anterior location of the lesion, Hecean and Albert
(1978) cite evidence showing distrubed blood flow and
cerebral blood flow bilaterally following unilateral lesions.
Thus, the significantly greater reported levels of depression
and anxiety in the left hemispheric stroke patient may be
due to a disruption of these catecholamine pathways causing
a profound reduction in brain dopamine levels. A word of
caution is in order here. One must be careful when attrib
uting emotional functions solely to one hemisphere as the
two hemispheres appear to exist in a sort of reciprocal
relationship. Each hemisphere's affective tendency
compliments and opposes that of the other.
The high negative correlations between the patient's
reported level of emotional behavior and the spouse's
perceived level of emotional behavior from both families
has several implications. Utilizing spouse's observations
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presupposes that we can trust spouses to report accurate,
reliable data. However, the level of inference required
when evaluating emotional behavior of another individual
may be a contributor to the low rates of agreement between
spouse and stroke patient. In fact, one would not expect
a high degree of consensus, as consensus for such adjectives
does not, strictly speaking, reflect reliability as the
term is usually used, but rather reflects the ability to
decode and interpret the patient*s emotional behavior.
This task requires more than accurate, objective observation.
Thus, one might expect correlations to approach zero.
While the negative correlations were significant
across all three affects for the left hemispheric patient
and spouse, only the reported level of hostility reached
significance when correlations were carried out between
the right hemispheric patient and spouse. This may be
partially due to the right stroke patient's diminished
capacity to comprehend emotional stimuli (Wechsler, 1973)
and impaired ability to communicate emotion through tone
of voice (Tucker, Watson & Heilman, 1976). Further research
(Ross & Mesulam, 1979) has shown that right hemispheric
damage causes an individual to have difficulty expressing
emotion through normal tone of voice inflections in everyday
interaction. Taken together one would expect the negative
correlations to be greater for the right hemispheric stroke
patient and spouse due to the patient's diminished expression
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and comprehension of emotional stimuli. Perhaps the
overprotection and minimizing behavior of the spouses
was operating here to produce negative correlations.
The spouse who provides emotional support and words of
encouragement may represent the sole source of social
reinforcement and motivation available. Thus such minimiza
tion and denial of illness exhibited by significant others
may be a normal yet quite pervasive and important phenomenon
of the recovery phase of any illness or handicap.
Perhaps a few words about construct validity are in
order here. Examination of the MAACL manual revealed
correlations between the three affect scales for samples
of college students and male and female psychiatric patients
to be high and suggest that the three scales are measuring
a common factor or construct (total negative affect).
However, in our study, construct validity of the MAACL for
total negative affect with stroke patients appears dubious.
Moderate positive intercorrelations between depression,
anxiety, and hostility for the right stroke patient and a
slight negative correlation between the same for the left
stroke patient suggests that the MAACL is measuring a
number of different things when applied to organic patients
as evidenced by the differential clustering of correlations.
Evidence of this kind should affect subsequent efforts
directed at exploring emotional behavior following cerebro
vascular insult particularly as far as the MAACL is concerned.
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The evidence indicates that more than one thing is being
measured and perhaps more direct, reliable methods of
observation and data collection should be seriously con
sidered in any future research efforts aimed at the inves
tigation of emotional behavior following stroke.
Although a variety of theoretical mechanisms have been
proposed to account for the phenomenon of recovery following
brain lesions, it is uncertain which mechanism or factors or
combinations best account for recovery of function. For the
most part the changes in emotional behavior of a brain
damaged patient are the product of extremely complex inter
actions involving his neurological disabilities, present
social demands, previously established behavior patterns
and his ongoing reactions to all of these. Thus, while
reinforcement density plays a legitimate and necessary role
in emotional behavior following brain injury it is by no
means sufficient. Also, the phenomenon of overprotection or
minimization and denial of illness by significant others in
the recovery phase of brain insult may be manifested in a
multitude of ways that need to be operationally defined and
empirically investigated so as to better understand how both
spouse and patient's behavioral patterns change due to a
sudden change in the contingencies of reinforcement following
cerebrovascular assault.
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appendix a

INFORMED CONSENT

Sometimes individuals respond to illness in different ways.
These
different responses sometimes get in the way of treatment and
recovery.
This is especially true with stroke.
Several methods have been developed which are thought to keep
patients from having negative or bad responses to stroke. We have
developed three different plans which may help, but we do not know
which, plan is best.
If you agree you will be given one of the three plans.
The plan
selected will be picked at random.
That is, you-have an equal chance
of getting any of the plans.
One of the plans makes no change from
what the standard treatment is at present.
A second plan, involves
increasing your activities two weeks after discharge from the
hospital, while the third plan involves increasing your activities
six weeks after discharge from the hospital.
All three plans
require that you and/or your family fill out questionnaires.
The
questionnaires will be given by the researcher who will be present
to answer any questions you may have.
The questionnaires will be
given once a week while you are in the hospital and will be
continued after you are discharged from the hospital on a weekly
basis for the duration of the study. You understand that you have
the right to have any questions about treatment procedures or any
aspect of the study explained to your satisfaction upon your request.
It is not possible to predict whether or not any personal benefit
will result from the use of treatment or lack of it, however, you
understand that as a result of participating in this study your
responses to your stroke may not improve or they may improve
significantly.
You understand that if you are assigned to one pf the treatment
plans that you will be expected to engage in activities negotiated
with family members as suggested by the researcher.
You also grant permission for the reseracher and supervisor to
review your medical record for current information relating to your
illness and that the researcher may discuss information on your
illness and progress to Dr. Thomas Van Den Abell, your neurologist,
and members of the rehabilitation team via written or verbal reports.
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You understand that the following statements apply to being a
subject:

A) I have the right to refuse my consent.
B) My consent has been given voluntarily, without threats
or force.
C) I am free to withdraw my consent to participate in this
study at any time without prejudice to m y subsequent
care; to seek care from any professional of my choice at
any time, and I reserve the right to have any information
destroyed at any point in the study without the risk or
fear of losing any entitled benefits.
D) I understand that all information that is obtained in
this study may be used for publication; I agree to
have information collected on my response to m y stroke
and permit its use in publication.
I realize, however,
that my name will not be used.
E) I understand that this study will last for six months.
I also understand that if I am assigned to a treatment
plan.that treatment procedures will be temporarily
delayed for either two or six weeks depending upon the
plan so that information may be gathered on my response
to my stroke!
F) I understand that a record of my progress while in the
study will be kept in a confidential form at Western
Michigan University.
In such cases subject confidenti
ality and anonymity will be carefully guarded and no
information by which I can be identified will be released
or published.
Confidentiality means that all subject
information gathered will be kept secret and remain
known only to the researcher.
Anonymity means that my
name will not be revealed thereby protecting my
individuality.
G) I understand that should any negative effects of the
research study occur, Borgess Medical Center or its
physicians will not be held liable or provide free
hospitalization.
In any case, negative effects on
patient health are considered extremely unlikely.
I have read all of the above, asked questions, received answers
concerning areas I did not understand, and willingly give my
consent to participate in this program.

(Patient's Signature)

(Date)

(Witness Signature)

(Date)

(Rpcoarrhor

Qi'ftnafiira)
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APPENDIX B

RESEARCH PROTOCOL

Dear Dr.
There is an ongoing research protocol which has been
successfully reviewed and approved by Borgess Medical
Center and Western Michigan University Institutional
Review Boards.
This patient has been considered a
potential subject for our project.
Our research goals
are to assess the emotional responses of patients
following stroke by using self-assessment with patients
who are capable and family members assessment in all
cases. We expect that our study will not affect your
ongoing care of stroke patients or intrude on their
hospital care in any way.
We hope to identify suitable patients as early as we
can, but expect to make no contact with patients or
family members until the acute or life threatening
phase of their clinical course is past and following
your permission.
If you agree that we may approach
the patient and family then please initial here

Feel free to contact us at Psychological Services if
you have any questions.
383-8301 from 8:00 a.m. to 4:30 p.m.
Sincerely,

Thomas R. Van Den Abell, Ph.D.

^ L i . iM L - < L

h l M .

George K. Henry, Clinical Psychology Intern
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APPENDIX C

REINFORCEMENT SURVEY SCHEDULE
The items in this questionnaire refer to things and experience
that may give joy or other pleasurable feelings. Check each item
that describes how much your spouse enjoyed it before the illness.
Not at
all

A
Little

a fair
amount

Much

Very
much

1. Eating
a. Ice cream
b. Candy
c. Fruit
d. Pastry
e. Nuts
f. Cookies
2. Beverages
a. Water
b. Milk
c. Soft drink
d. Tea
e. Coffee
3. Alcoholic beverages
a. Beer
b. Wine
c. Hard liquor
/*. Solving Problems
a. Crossword puzzles
b. Mathematical problems
c. Figuring out how
something works
3. Listening to Music
a. Western country
b. Classical
c. Rock & roll
d. Jazz
e. Folk
f. Popular
g. Rhythm & blues
h. Show tunes
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k3

Not at A
A fair Much
all
Little amount

Very
much

6* Animals
a* Dogs
b. Cats
c. Horses
d. Birds
7. Watching Sports
a. Football
b. Baseball
c. Basketball
d. Track
e. Qolf
f . Swimming
g. Running
h. Tennis
1. Pool
j• Other
8* Reading
a* Adventure
b. Mystery
c. Travel
d. Sports
e. Love stories
f. Science
g. Newspapers
h. Other

9 . Looking at Interesting
buildings
10. Looking at beautiful
scenery
11. Television
12. Radio
13* Movies
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kk

Not at A
all
little

A fair
amount

Much

Very
much

14* Like to sing
a. Alone
b. With others
15 , Like to dance
a. Ballroom
b. Discotheque
. c. Ballet
d. Square dancing
e. Folk dancing
16. Flaying a musical
Instrument
17 , Playing Sports
a. Football
b. Baseball
c. Basketball
d. Running
e. Golf
f. Tennis
g. Swimming
h. Pool
1. Boxing
j. Fishing
k. Hunting
1, Skin diving
m. Skiing
18. Shopping
a. Clothes
b. Furniture
c. Auto parts & supply
d. Food
e. Other
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APPENDIX E

A

H

0

1 □ active

45 □ fit

89 □ peaceful

2 □ ad venturou s

46 □ forlorn

90 □ pleased

3 □ affectionate

47 □ f r a n k

91 □ pleasant

4 □ afraid

48 D f r e e

92 □ polite
93 □ powerful

5 □ agitated

49 □ fr ie n d ly

6 □ agreeable

50 □ frightened

94 □ quiet

7 □ aggressive

51 □ furious

95 □ reckless

8 □ alive

52 Q g a y

96 □ rejected

9 □ alone

53 □ g e n tle

97 □

rough

10 □ a m ia b le

54 □ glad

98 □

sad

11 □ amused

55 □ g lo o m y

99 □

safe

12 □ angry

56 □ good

100 □

13 □ an no yed

57 □ g o o d -n atu red

101 □

secure

14 □ awful

38 n g r im

102 □

shaky

15 □ b a s h fu l

59 □ happy

103 □

shy

16 □ b itte r

60 □ healthy

104 □ soothed

satisfied

17 □ blue

61 □ h o p eless

105 □

18 □ bored

62 □ h o s tile

106 □

stubborn

19 □ c a l m

63 □ im p a tie n t

107 □

storm y

20 □ cautious

64 □ Incensed

108 □

strong

21 □ c h e e rfu l

65 □ Indignant

109 □

suffering

22 □ c le a n

66 □ inspired

110 □

sullen
sunk

steady

23 □ c o m p la in in g '

67 □ interested

111 □

24 □ co n ten ted

68 □ ir r i t a t e d

112 □

sympathetic

25 □ c o n tr a r y

69 □ je a lo u s

113 □

tame

26 □ c o o l

70 □ joyful

114 □

tender

27 □ c o o p e ra tiv e

71 □ kindly

115 □

tense
te rrib le

28 □ c ritic a l

72 □ lonely

116 □

29 □ c r o s s

73 □ lo s t

117 □ te rrifie d

30 □ c r u e l

74 □ lo v in g

118 □

31 □ d a r in g

75 □ low

119 □ timid

76 □ lucky

120 □

tormented

121 □

understanding

32 □ desperate
33 □ d e s tro y e d
34 □ d e v o te d

'7 7 □ m a d

thoughtful

78 □ mean

122 □ unhappy

35 □ d is a g re e a b le

79 □ meek

123 □

36 □ discontented

80 □ m e rry

124 □

upset

37 □ d isco u rag ed

81 □ m i l d

125 □

vexed

unsociable

38 □ disgusted

82 □ m iserable

126 □

warm

39 □ d is p le a s e d

83 □ n e rv o u s

127 □

whole

40 □ energetic

84 □ obliging

128 □

wild

41 □ enraged

85 □ offended

129 □

w illful

42 □ en th u sia s tic

86 □ o u tra g e d

130 □

wilted

43 □ fearful

87 □ p a n ic k y

131 □

worrying

44 n f i n e

88 □ p a tie n t

132 □

young
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APPENDIX F

AFFECT CHART FOR MAACL—TODAY FORM
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APPENDIX G

AFFECT CHART FOR MAACL-TODAY FORM
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AFFECT CHART FOR MAACL-TODAY FORM
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AFFECT CHART FOR MAACL-TODAY FORM
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