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ABSTRACT 

The relationship between blood chemistries and psychological variables was 
studied in a population of cancer patients, the majority of whom had been 
diagnosed with incurable disease. An intensive battery of psychodiagnostics 
was administered (including MMPI, BEM Sex Role Inventory, FIRO-B, IMAGE­
CA, POMS), and blood analyses (CBC, LDH, Alkaline Phosphatase, Cortisol, 
Cholesterol, FF A) were conducted. Various criterion variables (i.e., median life 
expectancy, disease and rehabilitation status) were included in the analyses. 

Initially, blood chemistries were clustered according to common variance 
via factor analysis and the factors were used to predict present and follow-up 
disease status. Psychological variables were utilized to predict respective 
variances within the blood chemistries. Psychological variables were then factor 
analyzed and utilized to determine whether disease processes were related. 

The results of the analysis yield at least three basic conclusions: (1) Blood 
chemistries tend to reflect ongoing or concurrent disease state; (2) there is a 
statistical relationship between psychological variables and blood chemistries; 
and (3) psychological factors are predictive of subsequent disease status. How­
ever, these relationships are multidimensional and ·too complex to be considered 
either causative or reactive at this time. The results are impressive in that blood 
chemistries offer information only about the current state of the disease, whereas 
the psychological variables offer future insights. 

INTRODUCTION 

Psychological factors, which include attitudes, emotions, reactivity to stress, 
personality characteristics, and life history patterns are assumed to be of 
importance in a patient's physical and mental response to treatment and to the 
quality of survival following a diagnosis of cancer. Since it has been well docu­
mented that psychological components affect the organism as a whole, that 
there is a perpetual feedback and interplay between central nervous system 
activity, environmental influences, and biochemistry, it would seem that the 
study of these interrelationships as they pertain to disease response is long 
overdue. There have been previous attempts to demonstrate the relationship 
between psychological factors and the outcome of cancer (Stavraky, 1968; 
Blumberg, et al., 1954; Klopfer, 1957; and Krasnoff, 1959; and Achterberg, et al., 
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1976). With the exception of the Krasnoff study, a positive relationship was 
demonstrat.ed between attitude and/ or psychological factors and the progress 
of the disease. 

Few investigations appear in the literature that specifically relate psycho­
logical and physiological components within a group of cancer patients. Most 
noteworthy is a study conduct.ed by Katz, et al., 1969, in which corticosteroid to 
androgen ratios were found to be relat.ed to a total defensiveness affectiveness 
score and to prognosis. Other studies have explored the relationship between 
steroid patterns and personality (Kissen & Rowe, 1969), pretreatment urinary 
hormone patterns and survival (Marmorsten, 1966), and the relationship 
between hormone metabolites and aspects of personality in cancer patients and 
patients with other diseases (Evans, Stem, and Marmorsten, 1965). In 1966, 
Corson published a comprehensive article on neuroendocrine and behavioral 
response patterns to psychological stress, summarizing the experimental 
:findings on the influence of psychological stress on cancer etiology and develop­
ment. AB a result of his studies, Corson stated that emotional stress involves a 
complex neural-hormonal interaction involving the parasympathetic nervous 
system as well as the adrenomedullary and adrenocortical systems. However, 
based on the combined results of the studies cit.ed, no overwhelming conclusion 
can be drawn regarding the causal nature of the relationship, nor have the 
studies approached a comprehensive description of personality profiles of the 
patient as they related to physical measures. 

There is, however, a large body ofliterature describing the personality of the 
cancer patient, both in an etiological focus and as ramifications of the impact of 
the disease (see Achterberg, et al., 1976, for review). The conclusion from these 
studies is that there probably is a relationship which remains yet to be com­
pletely defined. 

PROCEDURE 

The subjects on whom the current study was conducted were a very unusual 
group of cancer patients who elect.ed a complex and innovative psycho­
therapeutic treatment offered by the Simontons in addition to the usual medical 
protocols. (It is important to point out at the onset that the study was not intended 
to be a verification of the effectiveness of the psychotherapeutic procedures. That 
type of result will depend upon clinical trials, either retrospective or prospective, 
consisting of a comprehensive matching of patient characteristics). The data for 
the study were collect.ed over a period of one and a half years, and involved 126 
patients. The mean age of the patient population was 44, with an age range of 
15-71. Fifty-eight percent of the patients were female, andfortytwopercentmale. 
A broad range of diagnoses of types of cancer were represent.ed, but the group 
was homogeneous in the sense that the majority (90%) could be classified as 
widely metastatic or incurable, with a mean projected life expectancy of 12.6 
months. Socioeconomically, the bulk of patients were classified as middle to 
upper-middle class, and were being treat.eel medically at major cancer centers in 
diverse geographical areas. 
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Instrumentation 

The instrumentation used to collect the data for the study included the 
following: 

Psychosocial Battery 

1. Minnesota Multiphasic Personality Inventory (MMPI). All standard 
scales and the experimental scales Ego Strength and Control. 

2. Locus of Control. Levenson's (1973) revision of the Rotter Scales to 
include a multidimensional scaling. 

3. Fundamental Interpersonal Relations Orientation - Behavior (FIRO-B). 
4. BEM Sex Role Inventory (BSRI). (Bern, 1974). 
5. Profile of Mood States (POMS). 
6. IMAGE-CA. A projective instrument developed by the investigators 

(Achterberg & Lawlis, 1977) and validated on the patient population in question. 
This protocol taps patient's attitudes toward disease, treatment, and the body's 
immune capabilities. The four most powerful factors on the analysis were in­
cluded in this study and involve (a) the symbolism of the described imagery, (b) 
a judged ability to form visual images, (c) proported regularity of imaging, and 
(d) a clinical judgment of the relationship between a particular type of imagery 
and disease outcome. 

Criterion Variables 

1. Disease status. Disease state at the time of testing was categorized in the 
following manner: (a) No evidence of disease, (b) regression of disease, (c) 
stabilization, and (d) new growth. The judgment was based on patients' medical 
records from their referring physicians. 

2. Rehabilitation status. This category was determined by the treators in the 
project during patient staffing. It is a composite judgment.of the general activity 
level of the patient (i.e. engagement in both social and work activity) with a con­
sideration of the reported pre-disease level as a baseline for judgment. The 
categories were: (a) 100% active, (b) 75%, (c) 50%, (d) 25%, and (e) hospitalized 
or otherwise bedridden. 

3. Median life expectancy. Median life expectancy was calculated for each 
patient based on End Results Tables supplied by the Department of Health, 
Education, and Welfare, and Cancer Prognosis Manual from the American 
Cancer Society. 

4. Time from diagnosis of metastatic or Stage IV disease to present. 
5. Time from diagnosis of metastatic or Stage IV disease to date of expiration 

(when applicable). 

Blood Variables 

1. Complete blood count (CBC): Red blood cells (RBC), White blood cells 
(WBC), Hemoglobin (Hgb.), Hematocrit (Hct.), Mean corpuscular volume (MCV), 
Mean corpuscular hemoglobin (MCH), Mean corpuscular hemoglobin concen­
tration (MCHC), Eosinophils (Eos.), Basophils (Basos.), Metamyelocytes 
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(Metas.), Stabs, Segmented (Segs.), Lymphocytes (Lymphs.), Monocytes 
(Monos.), Plat.elets. 

2. Free Fatty Acids (FF A). 
3. Cortisol. 
4. Cholest.erol. 
5. Acid Phosphatase (total and prostatic). 
6. Lacticdehydrogenase (LDH). 
7. Alkaline Phosphatase (AKP). 
Following the development and refinement of the psychological battery and 

the selection of the blood factors to be studied, all patients presenting for treat­
ment were administ.ered the battery, and blood was collected by Pathology 
Associat.es of Texas within 24 hours of the t.est administration. Preliminary 
investigation revealed minor variance in cortisol and cholest.erol levels, and it 
was recommended that these be dropped. Added to the blood work midway in the 
study were LDH and AKP. Patients were required to take the psychological 
battery since it was considered an int.egral part of the psychotherapeutic pro­
cedure. Patients were advised to fast from midnight on the day before blood was 
taken until it was drawn between 8:00 and 10:00 in the morning. 

RESULTS 

The data were analyzed with three considerations: (1) The interrelationship 
and predictive power of blood chemistries to disease process, (2) the int.er­
relationship of blood chemistry factors and psychological variables, and (3) 
the predictive power of psychological factors to the disease process. 

Analysis of Blood Chemistries 

The blood chemistries were subjected to an int.ercorrelation matrix of 
product moment correlations and factor analyzed with a principle axes solution. 
Factoring was terminated when the Eigenvalue became less than unity. The 
results are presented in Table 1, indicating eight factors were extracted which 
accounted for 69.6% of the total variance. 
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Table 1 

Blood Chemistry Factors 

Factor Eigenvalue Pct of Var .. Cum Pct 

1 3.31 13.8 13.8 

2 2.86 11.9 25.7 

3 2.66 11.1 36.8 

4 2.16 9.0 45.9 

5 1.67 7.0 52.8 

6 1.50 6.3 59.1 

7 1.28 5.4 64.5 

8 1.22 5.1 69.6 

The factors were then rotated towards simple structure utilizing the varimax 
factor solution criteria. Due to the high proportion of variables in the hyper­
planes (52-89%), no further rotation was attempted. The resultant factor 
structure is presented in Table 2. Factor 1 was named a Red Cell Volume factor 
based on the high loadings ofMCV (.96) and HCT (.75). Factor 2 was interpreted 
as Quality of Red Blood Cells based on the high loadings of HGB (.93), RBC (.90), 
and HCT (.75). Factor 3 was interpreted as Quality of White Blood Cells because 
of the loadings on WBC (.60), Segs (-.86), and Lvmph (.92). 

Factor 4 was labeled as Acid Phosphatase because ofhfgh loadings on Eosin 
(.72), Total Acid Phosphatase (.30), and Prostatie Acid Phosphatase (.75). 
Factor 5 was labeled as a Toxicity Factor because of its high loadings on Alka­
line Phosphatase (.92) and LDH (. 79). Factor 6 was l~beled as a Metabolic Factor 
because of the loadings of Cortisol (. 72), Cholesterol (.63), and total Acid 
Phosphatase (.40). Factor 7 was labeled Monocyte Reaction because of its high 
loadings on Monos (.80) and total Acid Phosphatase (.53). Factor 8 was labeled 
Blood Stress Reaction because of its high loadings ofFFA (.84) and WBC (-.42) 
and MCH (.41). 

The factor scores of the respective blood chemistries were then utilized to 
determine whether or not the blood chemistries covaried as to concurrent disease 
status utilizing an objective scale of subdividing the cancer patients into 4 
divisions (1 = no evidence of tumor; 2 = tumor size significantly diminished; 3 = 
tumor stabilized; 4 = significant tumor growth). Table 3 presents the univariate 
statistics with the individual factor score probabilities listed accordingly. It was 
noted that Factors 3, 6, and 7 significantly related to the concurrent cancer 
disease status. Accordingly, a discriminant function comprising the total 
complication of factors was computed yielding a ratio of 4.00 with a probability 
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of .0001 by chance alone. A two-month follow-up was then made regarding the 
patient disease status, thus allowing some subjects to be entered in category 
5 (Expired). The univariant analyses are presented in Table 4 showing that 
virtually none of the blood chemistry factors covaried as to follow-up disease 
status. Moreover a discriminant function of the total combination of factors 
yielded a ratio of 1.06 (p = .39). This probability indicated that there was no 
covariance beyond random chance relating to follow-up disease status by blood 
chemistries. 
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Table 3 

Covariance of Blood Chemistry Factors With 

Present Disease Status 

Variable 

Red Cell Volume 

Quality of Red Blood Cells 

Q~ality of White Blood Cells 

Acid Phosphatase 

Toxicity Factor 

Metabolic Factor 

Monocyte Reaction 

Blood Stress Reaction 

Wilks' Lambda 

0.9810 

0.9593 

0.9234 

0.9468 

0.9581 

0.8597 

0.8845 

0.9832 

Discriminant function (F 4.00, p < .0001) 

Variable 

Quality of White Blood Cells 

Metabolic Factor 

Monocyte Reaction 

Beta Weights 

-4.38 

-4.66 

-5.18 

Table 4 

Covariance of Blood Chemistry Factors And 

Cancer Process Follow-up 

Variable 

Red Cell Volwne 

Quality of Red Blood Cells 

Quality of White Blood Cells 

Acid Phosphatase 

Toxicity Factor 

Metabolic Factor 

Monocyte Reaction 

Blood Stress Reaction 

Discriminant function (F 1.06, p 

Wilks' Lambda 

0.9557 

0.9622 

0.9925 

0.98~1 

0.9665 

0.9840 

0.9587 

0.9842 

.39) 

113 

F 

0.6255 

1.3705 

* 2.6818 

1.8180 

1.4131 

• 5.2774 

• 4.2222 

0.5514 

p ~ .OS 

< .001 

< .01 

F 

1.1128 

0.9422 

0.1806 

0.2643 

0.8321 

0.3903 

1.0346 

0.3856 
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The Interrelationship of Blood Chemistry Factors and Psychological Variables 

Each of the blood chemistry factors was examined utilizing the factor score 
for that respective factor predicting the psychological variables. For virtually all 
factors, scores were predicted by the psychological measures at least at the .05 
level. Table 5 presents those factors with the predictive variance associated with 
each factor. It was interesting to note that there was very little overlap between 
the psychological predictors for the respective blood chemistries. For example, 
the FIRO-B scales were highly predictive of Factor 3; however, for Factor 6 there 
was complete absence of the FIRO-B scales. The MMPI scales were highly 
predictive of Factor 1; however, they were completely absent in Factors 3 and 4 . 
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Analysis of Psychological Factors 

The psychological variables were then factor analyzed according to the 
principal axes S0lution and rotated to the varimax criterion. Again factoring was 
terminated when the Eigenvalue was less than unity, yielding 11 factors and 
accounting for 74.3% of the total variance. These results are presented in Table 
6. Table 7 represents the factor structure of the psychological variables. It should 
be noted that there was high instrument variance, and the homogeneity within 
the correlation matrix tends to overdramatize the common variance. 

Table 6 

Psychological Factor Extraction 

Factor Eigenvalue Pct of Var Cum Pct 

l 6.73373 19.2 19.2 

2 3.70305 10.6 29.8 

3 2.77489 7.9 37.7 

4 2.43416 7.0 44.7 

5 2.21316 6.3 51.0 

6 1.79937 5.1 56.2 

7 1.57545 4.5 60.7 

8 1.30511 3.7 64.4 

9 1.25495 3.6 68.0 

10 1.15465 3.3 71.3 

11 1.05663 3.0 74.3 

Factor 1 was interpreted as the Mood State Factor since all six scales of the 
POMS loaded highly on this factor. Factor 2 was labeled Psychopathological, 
since all scales on the MMPI except Masculine/Feminine and Hypomania loaded 
on that factor .. Factor 3 was labeled Denial. All three Lie dimensions of the 
MMPI loaded on that factor together with the MMPI experimental Control score. 
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Factor 4 was labeled Inclusion/ Affection with those scales of the FIRO-B loading 
highly on that fa~tor. Factor 5 was called Imagery since the four imagery scales 
loaded on it. Factor 6 was labeled the Locus of Control with two of three control 
(Internal and Powerful Others) scales loading on that factor. Factor 7 was labeled 
Personal Independence based on the high loading by the Hypomania scale (.61), 
Paranoia (.39), Social_Introversion (-.40), and Wanted Control (FIRO-B) (-.41). 
Factor 8 was interpreted as Sex-Role Dimension indicated by the FIRO scale of 
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the Express Control (.67), BSRI (-.52) and Masculine/Feminine Scale of the 
MMPI (.51). Factor 9 was interpreted as Negative Self-Investment. This was 
based on the loadings on the Internal scale of the Locus of Control (-.52), Paranoia 
on the MMPI (.40) and Imagery Strength on the IMAGE-CA (-.39). Factor 10 was 
interpreted as Aff ectional Needs based on the Wanted Affection scale of the 
FIRO-B (.74) and Symbolism of Imagery (.35) and Expressed Affections scale of 
the FffiO-B (.19). Factor 11 was interpreted as a Need for Psychic Control as 
indicated by the high loadings of the MMPI factors of MF (.38). Schizophrenic 
(.38), and Control (.40). 

These psychological factor scores were combined and computed and related 
to the four cancer disease states described previously. With respect to the con­
current cancer disease status the F ratios are presented in Table 8 indicating that 
psychological Factors 3 and 5 were significant covariants within themselves 
according to the respective disease states. These were also combined within a 
discriminant function yielding an F value of 5.09 significant beyond the .001 
level. 

Table 8 

Discrimination With Psycho Factor ·scores 

Variable Wilks' Lambda 

Mood State 0.9554 

Psychopathological 0.9993 

Denial 0.9231 

Inclusion and Affection 0.9904 

Imagery 0.7421 

Locus of Control 0.9497 

Personal Independence 0.9798 

Sex-Role Dimensions 0.9882 

Negative Self-Investment 0.9804 

Affectional Needs 0.9947 

Need for Psychic Control 0.9530 

Uni variants 
F 

1.5101 

0.0224 

* 2.7924 

0.3148 

11.2347 

l. 7129 

0.6668 

0.3849 

0.6449 

0.1712 

1.5937 

* 

Discriminant function (Wilks' Lambda = 644, F = 5 .09, p ( .001) 

Variable 

Denial 

Imagery 

Need for Psychic Control 

Variables in the Analysis 

Beta Weights 

4.52748 

-4.89222 

-4.23759 
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F To 
Remove 

3.11716 

11.65329 

1.50541 
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The psychological factors were also subjected to the five follow-up cancer 
disease categories, and these univariant F ratios are presented in Table 9. 
Factors 3, 5, 6 and 9 were significant beyond the .01 level and predictive of cancer 
follow-up within themselves. However, in combining these factor scores in a 
discriminant function the approximate F value was 3.92, significant beyond 
the .01 level, and the weights are presented. The discriminant scores were cal­
culated and appeared to covary to disease status linearly. Consequently, a 
multiple regression was calculated utilizing the same weights as the discrimi­
nant function yielding an adjusted (shrinkage) coefficient of .66 (F = 8.74, p .. 001) 
for present disease status and .64 (F = 9.74, p .001) for follow-up disease status. 

Table 9 

Wilks' Lambda (U-Statistic) and Univariate F-Ratios 

Variable 

Mood State 

Psychopathological 

Denial 

Inclusion and Affection 

Imagery 

Locus of Control 

Personal Independence 

Sex-Role Dimensions 

Negative Self-Investment 

Affectional Needs 

Need for Psychic Control 

Wilks ' Lambda 

0.9562 

0.9681 

0.8993 

0.9540 

0.7694 

0.9121 

0.9863 

0.9735 

0.9095 

0.9982 

0.9487 

Discriminant function (Wilks' Lambda• .544, F = 3.92, p .01) 

Variables in the Analysis 

Variable 

Denial 

Iaagery 

Locus of Control 

Negative Self-Investment 

Beta Weights 

7.16074 

-7.86457 

-6.76618 

-6.39068 
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F 

0.8663 

0.7902 

2.6881* p<.os 

1.1562 

7.1934* p<.001 

2.3128* p~.05 

0.3340 

0.6537 

2.3869* p~.05 

0.0433 

1. 4319 

F To 

Remove 

3.32851 

8.23575 

2.84651 

2. 76065 
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DISCUSSION 

In order to understand the underlying relationships between blood 
chemistries an<! psychological variables, an extensive condensation of variance 
has been attempted in the results. First, the blood chemistries were clustered 
according to common variance via factor analysis, and the blood chemistry 
factors were utilized to determine whether or not they related to present and 
follow-up disease status. Next, the psychological variables were utilized to 
predict the respective variances within the blood chemistries. And finally, the 
psychological variables were factor analyzed and utilized to determine 
whether or not they could predict present and follow-up disease status. The 
results of the analyses do indicate at least three basic conclusions: (1) Blood 
chemistries tend to reflect ongoing or concurrent disease state; (2) There is a 
statistical relationship between psychological variables and blood chemistries; 
and (3) Psychological factors are predictive of subsequent disease state. However, 
these relationships are multidimensional and too complex to be considered either 
causative or reactive at this time. 

To put things in perspective, the overall results were impressive to the 
extent that psychological factors did predict follow-up disease status, whereas, 
blood chemistries indicated no such relationship. These results could be under­
stood in the sense that blood chemistries are merely reflective of the body's 
current status and are usually only indicative of disease states when extremely 
deviant from the mean. Psychological factors, on the other hand, seem to foretell 
or precede certain physical response patterns. From the results of this research, it 
appears that if a patient utilizes a great deal of denial, if he sees his body having 
little ability to fight the disease, and ifhe expresses significant dependencies on 
others, he is more likely to receive a poor disease prognosis upon two-month 
follow-up. 

These results can be interpreted and understood in a common sense perspec­
tive, as well as having extensive implications for the practice of medicine and 
treatment of cancer. If the physician considers the patient's blood chemistries, 
he has information only about the current state of the patient's physical condi­
tion. Psychological variables, on the other hand, offer future insight. This 
certainly makes a case for psychological instrumentation in medical practice 
for the treatment of cancer. In this context, it may be of some value to further 
explain the follow-up interval. Two-month follow-up was considered optimum for 
two reasons. First, the patients were all given a very limited length of time to 
live - many, in fact, had already exceeded the median life expectancy prior to the 
study. Second, if any realistic treatment planning were to take place based on 
test results, it would be for a month ( or two) in advance - not six months or a year. 

The resultant high variance between blood chemistries and psychological 
variables was not surprising to the researchers. What was surprising, however, 
was the fact that the blood chemistries were predicted by so many different 
combinations of psychological measures. For example, virtually every psycho­
logical test utilized in the study did load in some respect on to one or more of the 
blood chemistry factors. Interestingly enough, of the blood chemistry factors that 
did appear to relate to disease state, the imagery variables loaded at least once. 
The imagery was also found to be the most important in predicting subsequent 
disease state. 
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While psychological variables may or may not be causative in nature, they 
are in any case reactive to the physiological state of the patient. For example, the 
more fatigued a patient becomes due to physiological reasons, the more apt he 
will be to become depressed and pessimistic. Consequently, there will be 
expressions of such process within the psychological realm. We generally 
assume a reciprocity of the interaction, such that trauma, prolonged stress, 
depression, and anxiety, for example, also affect physical functioning via 
central nervous system involvement, hormonal imbalance and so forth. How­
ever, regardless of whether or not the causal nature of psychological events is 
accepted, this type of research is justified in order to understand the different 
processes by which patients react to the deterioration aspects of cancer and to 
more effectively determine individual treatment strategies. 

Blood chemistries in themselves are difficult to understand and interpret in 
light of disease process. For example, only three factors appear to relate to the 
cancer progress. The three blood chemistry factors that related had to do with 
the Quality of White Blood Cells (Factor 3), the Metabolic Factor (Factor 6), and 
the Monocytic Reaction (Factor 7) - all in the direction of more disease compli­
cations. Since these factors related to deterioration, the three psychological 
factors can also be assumed to relate to physical decompensation. For example, 
the psychological factors relating to Factor 3 would indicate that the worse the 
patient was in his or her condition, the more concrete (and hence less symbolistic) 
the imagery of disease, the more Wanted Inclusion and Expressed Control, and 
the less Expressed Inclusion and Wanted Affection (FIRO-B) would be apparent. 
This dimension appears to indicate an interpersonal demanding approach to 
impending disease disaster. The psychological variables relating to Factor 6 
indicate that the more elevated the blood chemistries are that load heavily on 
this factor the more sex role conscious one is, the more concrete and noncreative 
one's personality becomes and the less imagery one has for disease constructs. 
Factor 7 has the components ofless Wanted Control, more sex role conformity, 
less Hypomania, lower feelings of control by Chance, and imagery which is 
clinically felt to be related to poor prognosis. All of these dimensions appear to 
relate to a more restricted approach to life, and more likely the prospects of 
disease process itself are similarly restricted. 

Although the remaining blood chemistries are more difficult to understand 
in relationship to the disease, the underlying psychological factors will be 
interpreted in order to understand the psychological aspects of cancer, not as they 
pertain to the disease process itself, but merely as relevant by their pre~ence. 
Factor 1 appeared to relate to a fairly naive approach to life in which there is very 
little rationalization or ego involvement in psychological aspects. Factor 2 
related to the apparent psychological requirement for others to be protective 
of personal needs. Factor 4 appeared to reflect a general state of anxiety or 
tension. Factor 5 relates to a general denial factor, and Factor 8 relates to per­
ceived locus of control to be enhanced by following prescribed directions by 
powerful others and involving oneself in the belief system of those others. This 
can be seen by patients who desperately follow the instructions of the doctor, in 
hopes that through obediency to those instructions and the powerful influence 
of the doctor, these can be handled more effectively. 

The psychological variables may relate to disease prognosis rather than 
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the death process since the majority of patients tested were either stabilized or 
showing improvement in disease status. It is nevertheless important to note the 
implications for understanding the dying process and perhaps its relevance to 
the disease management in the last stages. Perhaps there could be implications 
as to management and counseling during these stages. With regard to the 
implications the work may have relating to prognosis, it must be recognized that 
there are at least theoretical bases for understanding stress as potential concerns 
in the management of cancer. These prognostic indicators do have extreme 
relevance to the medical treatment and anticipation of the disease process. 

In view of the evidence that psychological variables can offer information 
having significant value in predicting future disease status, it is difficult not to 
speculate as to the possible disease intervention and prevention aspects of a 
behavioral approach to medicine. Unfortunately, psychologists have not clearly 
formulated their roles in the preventative medical approach, even though 
researchers (as in this report) continue to substantiate the likelihood that 
dynamic and systematic psychological factors predate clinical manifestation 
of a change in disease. The failure to become involved in this area possibly stems 
from lack of techniques generally recognized as efficacious, absence of instru­
mentation to assess effectiveness, and lack of opportunities to become involved 
in this area. Even under the most ideal circumstances, courage is required to 
challenge the existing treatment model which includes psychological expertise 
rarely and then usually only in the case of significant psychopathology. 
Regardless of the direct utilization of these data analyses, the covariance 
between psychological aspects and disease process cannot be denied their 
correlational predictability. Perhaps if we can better understand dimensions 
underlying the relationships between these two sets of data we can better 
understand the motivation underlying the disease behavior itself. 
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