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Stress has long been reported to play a prominent role 

in the onset and course of diabetes mellitus. The present 

study first reviews the literature addressing the impact of 

stress on this disease, the physiological mechanisms and 

pathways the stress response might utilize, and psycho-

therapeutic tacts taken to date to ameliorate this response. 

A stress management package was then assembled, comprised of 

relaxation training, hypnosis, stress inoculation training, 

and imagery induction. Forty-five outpatient, insulin-

dependent diabetics were recruited and assigned in equal 

numbers to each of three groups: a stress management group, 

an interpersonal relationship group, and a no-treatment 

group. Subjects in the two treatment groups completed a 

questionnaire battery, a psychophysiological assessment, and 

a hemoglobin A^c pre- and post-treatment, and all subjects 

monitored urine glucose, blood glucose, and insulin levels 

throughout each day of the study. A two-week baseline 

preceded six weeks of training and six weeks of followup 

monitoring. Results of metabolic measures demonstrated a 

significant improvement in urine glucose magnitude and 

variability and blood glucose magnitude following treatment 

and followup, with no significant differences between groups. 

A significant dropout rate in the no-treatment group was 



also found. On the psychological measures, the inter-

personal group significantly decreased vividness of "cutaneous-

imagery and health attributions toward powerful others and 

chance; the stress management group significantly increased 

positive disease imagery and internal health attributions, 

while significantly decreasing powerful others* attributions, 

chance attributions and trait anxiety. Correlational 

analyses revealed significant negative correlations between 

positive disease imagery and blood glucose variability and 

between imagery vividness and improved metabolic control, 

and significant positive correlations between "realistic," 

"investigative," and "conventional" occupational lifestyles 

and improved metabolic control. The comparative efficacy of 

the stress management program was not adequately tested due 

to a paucity of practice and poor acquisition of the stress 

reduction responses for that group, but the impact of self-

monitoring on metabolic control was demonstrated. 
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PROGRAMS AND METAPROGRAMS FOR THE CONTROL OF DIABETIC 

SYMPTOMATOLOGY: A COMPARATIVE TREATMENT STUDY 

Diabetes mellitus is a chronic disease of metabolism 

characterized by an excess of glucose in the blood (hyper-

glycemia) , usually by sugar in the urine (glycosuria), and 

frequently by an elevated blood free fatty acid content. 

These symptoms are generally considered to result from an 

attenuation in useable pancreatic insulin production. 

Since insulin facilitates the transport of glucose and 

amino acids across the cell membrane, energy- and peptide-

starved cells resort to an enzymatic breakdown of stored 

fats and proteins, thus placing the body in a persistent 

"fasting" state. Diabetes mellitus then represents a 

generalized disorder of the body's ability to adequately 

utilize and regulate not only carbohydrates, but proteins 

and fats as well. The manifestations of diabetes mellitus 

may include abnormal thirst, increased urination, genital 

itching, and loss of weight and strength. Complications 

of this disorder are numerous and varied, effecting the 

entire homeostatic system of the body. Prior to the 

advent of insulin therapy, most diabetics experienced such 

shortened life spans that generalized systemic complications 

were seldom seen. However, with the increased duration of 

life brought about with insulin therapy, chronic vascular, 



nervous system, and skin conditions have emerged. These 

include (a) macroangiopathy leading to coronary heart 

disease, diabetic nephropathy, cerebrovascular disease, 

peripheral vascular disease, and sexual dysfunction; (b) 

microangiopathy precipitating retinopathy and diabetic 

nephropathy; (c) peripheral nervous system disease such 

as peripheral neuritis, diabetic amyotrophy, and "neuro-

pathic foot"; (d) autonomic nervous system disease, such 

as paresis of the urinary bladder, "diabetic diarrhea," 

gastroparesis, postural hypotension, and sweating disorders, 

and (e) skin conditions such as zanthoma diabeticorum, 

necrobiosis lipiodica diabeticorum, and diabetic dermopathy 

("skin spots"). Acute complications of diabetes mellitus 

include ketoacidosis and coma, increased risk of infections, 

and hypoglycemia due to "insulin reactions," any of which 

can lead to death if untreated. The mode of operation of 

each of these complications is varied and complex but in 

general results from a disturbance in the crucial, dynamic 

insulin/glucose cybernetic feedback system in the body. 

The prevalence of diabetes mellitus has been difficult 

to estimate due to different standards of diagnosis employed 

by medical practitioners. For example, Oakley, Pyke, and 

Taylor (1968) diagnose diabetes when the fasting blood 

sugar exceeds 120 mg./lOO ml., or if during an oral glucose 

tolerance test the peak level following the glucose load 



exceeds 180 mg./lOO ml., or the two-hour level exceeds 120 

mg./lOO ml. However, the United States Public Health 

Service (USPHS) uses zero and three-hour true glucose 

values of 110 mg./lOO ml. or higher, or any three of the 

following in combination: zero-hour at 110 or higher and 

one-hour at 170 or higher, two-hour at 120 or higher, and 

three-hour at 110 mg./lOO ml. or higher (Danowski, 1975). 

The World Health Organization and the National Institute 

of Health Diabetes Data Group recommend that a two-hour 

value of 200 mg./lOO ml. be required for diagnosis in 

adults (West, 1981). Even these standards have not been 

adhered to by all investigators (Marble, 1974). Additionally, 

a deterioration of glucose tolerance with increasing age 

has been documented. Some physicians have advocated a 

ten-mg./decade upward adjustment of the dividing line for 

subjects above the age of 50 years (Marble, 1974). 

Nonetheless, using the general diagnostic guidelines 

employed by Oakley et al. (1968), Pyke (1968) reviewed 

published surveys and arrived at a prevalence for diagnosed 

diabetes of 0.6% and an incidence of glycosuria of 4.01 of 

all adults. Cull and Hardy (1974) estimate that approxi-

mately 4.4 million persons in the U.S. have diabetes 

mellitus, with approximately 562,000 experiencing some 

interference in normal functioning, and approximately 

168,000 entirely unable to perform their major activities. 
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Diabetes mellitus is generally considered to be an 

inherited disorder of pancreatic functioning. The 

evidence for this conclusion has been accumulating over 

the years from four major sources: a) comparisons of the 

family histories of diabetics and of nondiabetics, b) twin 

studies, c) studies of the offspring of conjugal diabetics, 

and d) occasional diabetic pedigrees (Notkins, 1979; Pyke, 

1968). The mode of inheritance is hypothesized to be 

either a single autosomal recessive gene or a multifactorial 

genetic interaction, the latter construct having received 

the most support (Pyke, 1968). There is additionally some 

evidence to suggest the inheritance of a dominant gene 

which may produce an insulin antagonist enzyme directly 

interfering with insulin utilization (Vallance-Owen, 1966). 

Exactly how a genetic defect expresses itself to produce the 

symptoms of diabetes mellitus has not been sufficiently 

determined. The hypotheses put forth involve either a 

defect within the beta cells of the pancreatic islets of 

Langerhans interfering with the synthesis or release of 

insulin; or a defect somewhere in the transport of insulin 

to the tissue cells due to a protein-binding anomaly, 

premature insulin breakdown, or a defect in receptivity or 

sensitivity of the tissue cell to the insulin molecule. 

The popular notion is that diabetes mellitus is attributable 

to an inherited defect within the beta cells precipitating 



diabetic symptomatology at some time in the life of the 

patient. Such patients are often referred to as "potential 

diabetics" prior to onset, due to their genetic propensity 

for developing the disease (Pyke, 1968). 

Given the popular attribution of the etiology of 

diabetes mellitus to genetic variables, the question 

remains as to the precipitating factors involved in the 

expression of the disease symptoms. In addition to 

heredity, Pyke (1968) innumerates six etiological factors 

that appear to play a role in the onset of diabetes 

mellitus. These factors include obesity, age, sex, parity, 

occupation, and diet. The evidence implicating each of 

these factors in the onset of diabetes is indirect, and 

suggestive at best, and leaves open the possibility of 

additional and multifactor interactions. Freinkel (1981), 

and Oakley, Pyke and Taylor (1968) offer reviews of 

suspected etiological factors in diabetes mellitus. 

Diabetics are generally classified into two categories 

according to age of onset or to relative insulin dependence, 

Juvenile or growth-onset diabetes is arbitrarily defined as 

diabetes having an onset prior to the age of 15 years 

(Assal § Martin, 1974). However, some authors extend this 

age to 20 years and beyond (Cull § Hardy, 1974; Knowles, 

1964). Frequently, the term "brittle diabetic" is applied 

to this category of patients. The epithet "brittle" refers 



to insulin-dependent diabetes with such fragile control 

that frequent and precipitous fluctuations between 

hyperglycemia and insulin reactions occur (Woodyatt, 1938). 

Although there is confusion in the use of this term, only 

5.0% of diagnosed juvenile diabetics experience such 

hyperlability in glucose/insulin regulation (Drash, 1971; 

Haunz, 1950; Rosenbloom, 1971; Tattersall, 1977). The 

Diabetes Data Group of the National Institute of Health 

has recommended adopting the title "Type I, Insulin-

Dependent Diabetes Mellitus (IDDM)" for this group of 

diabetics because of their requirements for exogenous 

insulin to prevent ketoacidosis (Fajans, 1981). 

The second category of diabetes is called adult or 

maturity-onset diabetes, in which clinical hyperglycemia 

occurs later in life, especially in old age. Such 

individuals usually experience a normal lifespan with few 

complications. They generally do not require exogenous 

insulin to prevent ketoacidosis but do require insulin for 

the prevention of hyperglycemia. Consequently, the prognosis 

is improved with latter onset (Pyke, 1968). The Diabetes 

Data Group recommends calling this group of diabetics 

"Tyle II, Non-Insulin-Dependent Diabetes Mellitus (NIDDM)" 

(Fajans, 1981). 

Recently Notkins (1979) has reviewed the contemporary 

research literature on the etiology of diabetes mellitus 



and has identified two causal mechanisms which further 

separate juvenile and adult-onset diabetes into two, or 

possibly more, distinct diseases. Maturity-onset diabetes 

may find its origin in the increased food intake associated 

with obesity. According to this hypothesis increased food 

intake in certain individuals leads initially to the 

secretion of excessive amounts of insulin, an acute hyper-

insulinemia. The excessive insulin then acts through a 

negative-feedback system to reduce the number of target 

cell insulin receptors, thus rendering the cells less 

responsive to available insulin and less capable of 

utilizing available glucose. Notkins cites research which 

has in fact reported a decrease in the number of insulin 

receptors in obese patients with maturity-onset diabetes, 

a decrease which returned to normal when the patients were 

put on a weight-reducing diet. Additionally, Notkins notes 

that maturity-onset diabetes tends to run in families and 

to increase in likelihood in offspring if one parent is 

diabetic and to further increase in likelihood if both 

parents are diabetic. Thus, this composite model suggests 

a predominantly genetic predisposition to the onset of non-

insulin dependent diabetes, possibly via an increased 

carbohydrate need, a hyperinsulinemic response to food 

intake, an excessive reaction of target cells in decreasing 

insulin receptors, or a combination of these reactions. 
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Juvenile-onset diabetes, on the other hand, may have 

an entirely different etiology. This disease is character-

ized by a marked decrement in the number of pancreatic 

beta cells (often to less than 10% of normal) resulting 

in hypoinsulinemia, hyperglycemia, lipolysis, and 

ketoacidosis. According to Notkins, the probability of an 

offspring developing juvenile-onset, insulin-dependent 

diabetes is not significantly increased if one or both 

parents are diabetic. Also, twin studies have essentially 

supported the non-hereditary nature of juvenile-onset 

diabetes. What does appear to be responsible in this 

category of diabetes is a genetic, though not necessarily 

inheritable, sensitivity to certain environmental agents 

combined with actual exposure to these agents. For example, 

certain histocompatibility antigens in the HLA system -

proteins on the surface of all human nucleated body cells 

which are responsible for the immunological recognition 

and acceptance or rejection of cells - are strongly 

associated only with juvenile-onset diabetes and not with 

adult-onset diabetes. Notkins (1979) hypothesizes that 

certain high risk gene configurations associated with the 

HLA system "might code for a deficient immune response to 

agents that preferentially attack beta cells, thereby 

allowing beta-cell damage to result" (p. 68). A number of 

viral agents have been implicated in the onset of diabetes 



in published case studies; these are mumps, rubella, 

encephalo-myocarditis (EMC), Coxsackie B4, reovirus, and 

Venezuelan equine encephalitis viruses. Additionally, 

environmental toxins and drugs, such as alloxan, 

streptozotocin, and the rodent poison Vacor, have been 

implicated in the onset of a number of cases of diabetes 

mellitus by directly damaging beta cells. 

Notkins reviews additional evidence for an autoimmune-

based etiology of juvenile diabetes. According to this 

hypothesis, a host's own immune system turns on itself and 

reacts immunologically to its own proteins. Approximately 

85$ of a sample of newly diagnosed juvenile diabetics in 

one study possessed an autoantibody that reacted with the 

A, B, and D-islet cells of the pancreas. Patients with 

maturity-onset diabetes were found to rarely possess this 

islet-cell antibody. Notkins suggests that this antibody 

may represent an immune response to islet cells altered by 

viral or toxic agents. 

Thus the genetic and immunological research reviewed 

by Notkins argues that an environmental agent such as a 

virus or a chemical toxin might trigger juvenile-onset 

diabetes in those patients having a gene-based deficient 

immune response or via an autoimmune reaction. Adult-onset 

diabetes would appear to result from an inheritable 

disturbance somewhere in the insulin secretory response 
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mechanism to food intake, producing hyperinsulinemia and 

decreased target cell insulin receptor cites. These quite 

different etiological profiles may suggest equally distinct 

treatment approaches as well. 

The contemporary treatment for diabetes mellitus 

follows three different modalities used singularly or in 

combination depending upon the severity of the disorder. 

These are diet regulation, exercise, and oral hypoglycemic 

agents or insulin therapy. A high percentage of patients 

can be treated successfully by dietary restriction alone. 

Yet all diabetics must follow certain dietary limitations. 

This means avoiding high sugar-content foods, such as candy, 

sweets, and pastries, and limiting those foods which are 

high in carbohydrates, such as bread, crackers, potatoes, 

rice, beans, corn, macaroni, fruit, and milk. The 

American Diabetes Association, the American Dietetic 

Association, and the Diabetes Section of the U.S. Public 

Health Service have provided a standardized diet for 

diabetics utilizing the exchange-list concept (Caso, 1950; 

Commission of American Diabetes Association, 1950, 1976). 

Regular physical exercise for the diabetic patient is 

important in regulating blood glucose. Apart from promoting 

general health and strength, exercise lowers blood glucose. 

Many diabetics are able to maintain normal glucose levels 

with regular physical exercise and controlled diet (Marble, 

1974). 
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With many patients however, the release of useable 

insulin from the pancreas is slow and unresponsive to 

blood glucose levels regardless of diet and exercise. 

Such patients may be responsive to a class of drugs, the 

sulfonylureas, which directly stimulate the pancreas to 

release insulin. These drugs include tolbutamide (Orinase), 

chlorpropanide (Diabinese), acetohexamide (Dymelor), and 

tolazamide (Tolinase). Additionally, the biguanide 

phenformin (DBI, Miltral) appears to delay the absorption 

of food so that glucose is absorbed from the bowels at a 

slower rate, thus lessening the load on the diabetic's 

system. These drugs may be taken orally on a daily basis 

and preclude the patient's dependence on exogenous sources 

of insulin. 

In practically all juvenile-onset (Type I) diabetics 

and in many adult-onset (Tyle II) diabetics, the production 

of useable insulin from the pancreatic beta cells is so 

impaired that neither dietary restrictions, exercise, oral 

hypoglycemic agents, nor a combination of these approaches 

will suffice to regulate glucose balance. Such patients 

must resort to daily or more frequent subcutaneous injec-

tions of exogenous insulin, usually derived from pig or ox 

pancreatic tissue. The most commonly used insulins today 

have prolonged action properties allowing one morning 

injection to carry the patient into the evening. These 
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include NPH and lente insulin with durations of 18 to 24 

hours. Other longer lasting insulins such as protamine 

zinc and ultralente with durations of 24 to 36 hours are 

available. With some brittle diabetics who experience 

periodic hyperglycemic elevations, NPH or lente must be 

supplemented with more immediate acting regular (duration: 

5-7 hours) or semilente (duration: 12-16 hours) insulin. 

The type of insulin used, dosage levels, and treatment 

schedule must be adjusted for each patient and continually 

re-evaluated and re-adjusted via urine glucose tests two 

to four times each day or via daily blood glucose tests. 

The goal of each of these treatment modalities is to 

smooth out the daily glucose curve and to prevent hyper-

glycemic and hypoglycemic reactions, that is, to as closely 

as possible approximate the natural response of the pancreas 

and liver (sugar storage) to blood glucose levels. Such 

regulation requires the constant diligence of the patient, 

the family, and the attending physician and frequently 

necessitates structured management of daily activities. 

Education of the diabetic patient and of his family is 

crucial to such a management scheme, and many treatment 

approaches include education and milleau therapy as 

important adjuncts to diet-exercise-medication treatment 

(Cull § Hardy, 1974). 
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It is beyond the scope of this review to adequately 

discuss the processes involved, rationales, ramifications, 

side effects, and complications of each of the above-

mentioned treatment approaches. There are a number of 

quite excellent texts available that treat each of these 

issues. The interested reader is referred to Cull and 

Hardy (1974), Joslin, Root, White and Marble (1975), 

Oakley, Pyke and Taylor (1968), or Rifkin and Raskin (1981) 

for further information. 

Stress Factors in the Course of Diabetes Mellitus 

An additional causative factor in the manifestation 

of diabetes mellitus, which is onitted from many diabetes 

sourcebooks but which is receiving widespread support from 

current research endeavors, is life stress. The role of 

stress in the etiology and course of medical disorders is 

not a novel concept,. Indeed, the development to psycho-

somatic medicine as a formal area of study in medicine and 

in psychology is a reflection of the widespread effects of 

environmental stress on physical disorders. In the field 

of diabetes research, Cannon, Shohl and Wright (1911) early 

demonstrated the occurrence of glycosuria in cats under 

stress and Folin, Dennis and Smillie (1914) observed similar 

effects in man. Subsequent to these results, a number of 

authors reported observed associations between stress and 

the exacerbation of the diabetic condition (Daniels, 1936; 
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Dunbar, 1943; Menninger, 1935; Meyer, Bollmeyer § 

Alexander, 1945). However, these anecdotal presentations 

failed to adequately control for altered or abandoned 

therapeutic regimens, which led Rosen and Lidz (1949) to 

dismiss such claims as secondary to changes in medication-

diet-exercise management. Additional evidence against the 

stress etiology of diabetes mellitus was produced by 

Gendell and Benjamin (1946) in their failure to find a 

direct causal relationship between military (wartime) stress 

and the subsequent development of diabetes mellitus. 

Slawson, Flynn, and Kollar (1963) have attributed this 

latter surprising result to the "stress specific" nature 

of the diabetic's reaction, that is, that the diabetic can 

deal adequately with stress which elicits generalized 

anxiety responses such as combat stress. Further study 

has not been forthcoming to support this stress-specific 

hypothesis however. 

Hinkle and his coworkers (Hinkle, Conger § Wolf, 1950; 

Hinkle, Evans § Wolf, 1951; Hinkle § Wolf, 1952) have 

investigated the stress-diabetes relationship in a series 

of controlled studies of the direct effects of life stress 

(induced via instructions to verbally rehearse stressful 

life events during psychotherapy) on urine and blood glucose 

and ketone levels and on fluid balance for both diabetic 

and non-diabetic subjects (n = 64). Medication, diet, and 
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exercise levels were controlled. Hinkle et al. (1950), 

reported marked incremental and decremental fluctuations 

in the levels of ketone bodies and of glucose in venous 

blood for both diabetic and non-diabetic subjects exposed 

to cognitive life stress, but a greater magnitude of 

response for diabetic patients. Diabetics showed a 

general elevation in venous blood ketones after stress. 

Moreover, these authors cited an anecdotal review of the 

life histories of more than 50 diabetic patients, reporting 

that "in nearly all of these cases the onset of the disorder 

occurred after a period of environmental and interpersonal 

stress..." (Hinkle § Wolf, 1952, p. 566). Unfortunately, 

no statistical analysis was presented, there was no mention 

of blind raters to preclude experimenter bias, there was no 

consistent, objective measurement of stress, and the study 

was post hoc in nature. Nonetheless, the project provided 

support to the ca:se studies of earlier authors, with the 

strength of a non-diabetic control group and stabilized 

medication-diet-exercise regimens. 

A more recent series of studies conducted by Vandenbergh 

and colleagues has lent support to Hinkle et al. but has 

raised some bemusing questions as well (Vandenbergh, 

Sussman § Titus, 1966; Vandenbergh, Sussman § Vaughan, 1967). 

These authors used two approaches to induce stress in 

diabetic subjects and then to measure blood and urine 
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glucose and ketone levels as well as fluid balance. The 

first approach used hypnotic imagery of prior life 

stresses previously identified by each subject (Vandenbergh 

et al., 1966). The second approach utilized a physical-

anticipatory, shock-escape stress paradigm (Vandenbergh et 

al., 1967). Otherwise, the studies were identical, with 

the exception of the addition of a non-diabetic control 

group in the physical-anticipatory stress design. Both 

studies demonstrated significant decreases in blood glucose 

levels from non-stress to stress conditions in diabetic 

patients but not in controls, nonsignificant increases in 

plasma free fatty acids in diabetic patients and in non-

diabetic controls, and nonsignificant increases in urinary 

volume for all groups, without a change in urinary glucose 

excretion. Increases in plasma free fatty acids and in 

urinary volume are consistent with the trends reported by 

Hinkle and his coworkers. However, the observed decrease 

in blood glucose levels without a subsequent increase in 

urinary glucose is contradictory to expected results. 

Vandenbergh et al. hypothesized that an increase in 

peripheral tissue glucose utilization occurred under the 

stress conditions, depleting existing glucose supplies, 

and that for insulin-treated diabetics minor muscle move-

ments produced greater glucose utilization than in 

nondiabetics,, This hypothesis is as yet unconfirmed. 
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Kline and Linder (1969) have attributed this observed 

decrease in blood glucose to a Law of Initial Values 

effect resulting from a pathologically-elevated glucose 

level in diabetic patients and to an actual reduction in 

anxiety due to hypnotically-induced abreaction. These 

authors failed to explain the abreactive value of the 

anticipatory shock employed in the Vandenbergh et al. 

(1967) study,, however. Vandenbergh et al. appeared 

sensitive to the lack of an objective means of measuring 

the magnitude and effect of stress on the subjects in 

their studies. Also, the small number of subjects in each 

group (six) appears to have further plagued their study 

with wide variability due to sample heterogenity. 

The projects conducted by Hinkle et al. and by 

Vandenbergh et al. appear to represent the bulk of 

controlled experimental manipulations of venous glucose 

and ketones via life stress in diabetic patients. Yet 

comparing these three studies is untenable due to markedly 

different experimental conditions (i.e., Hinkle et al. 

used fasting subjects whereas Vandenbergh et al. held diet 

constant; Vandenbergh et al. report statistical analyses 

whereas Hinkle et al. present several representative case 

studies; insulin regimens were different; each study involved 

different and unmeasured stress conditions, not to mention 

the existence of crucial subject variability among the 



18 

three studies). On the basis of these studies, one cannot 

conclude that life stress has consistent and predictable 

effects on glucose, ketone, or urine excretion levels. 

Fitzgerald (1975) has come to similar conclusions. However, 

these results are suggestive of basic metabolic differences 

between diabetic subjects' responses to stress and those 

of nondiabetic subjects. 

Studies that have followed Hinkle et al. and Vandenbergh 

et al. have by and large been single case reports and 

correlational studies. Most have been supportive of Hinkle's 

contention that emotional stress serves as a triggering 

mechanism to set off or to exacerbate diabetes in the 

constitutionally-predisposed individual. For example, Hong 

and Holmes (1973) reported a case of diabetes mellitus 

onset in a Korean physician who had emigrated t£t the U. S. 

and subsequently had experienced major life stress 

associated with the culture change. Slawson, Flynn, and 

Kollar (1963) presented post hoc case history studies 

involving 25 diabetic subjects and reported that 20 of the 

25 patients had experienced life stress due to a personal 

loss one to 48 months prior to disease detection. Grant, 

Kyle, Teichman, and Mendels (1974) improved on prior case 

studies by attempting to standardize the degree of life 

stress by utilizing a revision of the Holmes and Rahe 

Schedule of Recent Events (SRE) life change units (Holmes 



19 

§ Rahe, 1967). Thirty-seven patients were evaluated by a 

blind rater on a global physical health continuum and 

these ratings were correlated with SRE life events. A 

trend associating life experiences, specifically undesirable 

life events, with changes in diabetic symptomatology was 

reported, although actual correlations were nonsignificant. 

A number of design problems were mentioned (e.g., small n, 

small number of reported life events, problems in the 

assessment of diabetic condition changes, and subject 

biases) which appear to bias this study. Improving on the 

weaknesses of the Grant et al. study, Chase and Jackson 

(1981) have established significant correlations between 

stressful life events over the previous three months and 

serum triglyceride concentrations (a prelude to free fatty 

acids), percent hemoglobin A^ (a measure of the effects of 

glucose in blood), serum cholesterol values, and serum 

glucose concentrations in 84 child and adolescent diabetics. 

Also, Bradley (1979) found stressful life events over the 

previous 12 months to be significantly correlated with 

glycosuria, changes in insulin or oral hypoglycemic tablet 

prescription, and number of clinic attendances in a study of 

114 diabetic adolescents and adults. The replicated 

correlational values reported in these three studies are 

indeed suggestive of a cause-effect relationship between 

stress and diabetes symptom management. 
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Baker, Barcai, Kaye, and Haque (1969) have employed 

a design very similar to that of Hinkle and his coworkers 

in a landmark case study of two preadolescent diabetic 

girls who were prone to frequent bouts of ketoacidosis. 

Diet and exercise were held constant in this study, with 

food and insulin withheld for 12 to 16 hours prior to the 

experiment. Each girl was subjected to three interviews: 

the first was a pleasant conversation deemed a nonspecific 

stress interview; the second and third were specific stress 

interviews dealing with anger-arousing life stresses. 

Blood glucose, ketones, plasma free fatty acids, growth 

hormone, and corticoids and urine catecholamines were 

analyzed periodically throughout the study. Additionally, 

Baker et al. administered a beta-adrenergic blocking agent 

(MJ 1999, a propranalol-like drug) via infusion an hour 

prior to the third interview. Such an agent blocks the 

effects of epinephrine at the beta receptors on target cells, 

The occurrence of behavior change across interviews was 

recorded anecdotally by nurse/interviewer observations. 

The authors reported an increase in behavioral stress 

responses (increased arousal, sobbing, sulking, frustration, 

etc.) with interviews two and three. In comparing baseline 

dependent variable measures prior to each of the three 

interviews, Baker et al. reported no changes over interview 

one (pleasant conversation) and increases in blood 
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corticoids, blood growth hormone, and urine epinephrine 

over interviews two and three, thus establishing the last 

two interviews as stressful. When blood glucose and plasma 

free fatty acid concentrations were analyzed in a similar 

manner, interview one was found to have produced only 

slight increases, interview two produced quite large 

elevations in both measures, and interview three, which was 

preceded by beta-adrenergic blockade, produced no essential 

changes in the two measures. Although the implications of 

attenuated physiological consequences of emotional arousal 

via beta-adrenergic blocking for the two cases presented is 

noteworthy and supportive of the stress-diabetes association, 

sample size and selection biases preclude generalizations 

to the diabetic population as a whole. However, this is 

the only study found in the literature on the effects of 

psychological stress on the diabetic patient which offers 

an operational definition of stress in terms of both 

behavioral observations and physiological measures. 

The implications for treatment suggested by this study 

deserve mention at this point. Beta-adrenergic blocking 

agents have been demonstrated to be successful in reducing 

the adipokinetic effectiveness of emotional stress, most 

probably via the inhibition of epinephrine-induced 

triglyceride lipolysis and ketogenesis (Pinter, Peterfy, 

Cleghorn § Pattee, 1967). If a beta-adrenergic blockade 
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can reduce the metabolic consequences of emotional arousal, 

might this drug be effective as an adjunct to conventional 

treatment of diabetes, especially in those patients prone 

to emotional hyperarousal? Baker et al. offered a 

tantalizing answer to this question. Both of their 

patients were placed on daily oral doses of MJ 1999 for 12 

months of beta-adrenergic blockade. Prior to treatment, 

hospitalizations for ketoacidosis averaged approximately 

once every three to four weeks over a period of years for 

each child. Following continuous beta-adrenergic blockade, 

only one patient experienced one hospitalization related 

to diabetic ketoacidosis. Baker et al. reported that the 

clinical course of both patients' disease improved markedly 

over the duration of this treatment. No side effects of 

any consequence were noted, although beta-blockers are 

reputed to have potentially-serious adverse effects on the 

cardiovascular system. These results would appear to argue 

at least tentatively for the investigation of treatment 

procedures which would attenuate the body's physiological 

reactions to emotional arousal. Such procedures might well 

involve treatment with chemical agents which directly affect 

metabolic activity, or as we shall see shortly, might also 

employ more noninvasive strategies toward the same end. 

Other case reports supportive of a stress-related 

exacerbation of diabetes mellitus have been presented by 
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Benton (1953) and Simon and Mirsky (1953). Treuting (1962) 

has reviewed the literature from 1950 to 1962 regarding 

the role of emotional stress in the etiology and course of 

diabetes mellitus, essentially buttressing the formulations 

of Hinkle et al. with anecdotal case reviews. More 

recently, Tarnow and Silverman (1981-82) in an excellent 

review of psychological factors in juvenile diabetes have 

concluded that psychophysiological aspects of psychological 

stress can well influence the course of this disease. 

From this review of published studies of the effects 

of stress on the course of diabetes mellitus, it is not 

possible to come to firm conclusions regarding a cause-

effect relationship. That some relationship exists does, 

however, appear to be quite tenable. Additionally, it 

seems probable that the effects of exposure to psychological 

stress will be more dramatic and of greater consequence 

for those diabetics who are hyperresponsive to the 

pressures of life and who experience symptom management 

problems. Future treatment researchers would be prudent 

to take such subject variability into consideration whenever 

possible. Of course, experimental research with diabetic 

patients is complicated by a very serious and labile 

metabolic disturbance and is fraught with control problems 

ranging from diagnostic unreliability, to selection 

limitations, to a host of unidentified or unmanageable 
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endogenous and environmental variables. As a result of 

these limitations, the bulk of the research is likely to 

continue to come from small case studies of diabetic 

patients having a history of stress-adaptation difficulties. 

The sheer volume of such reports cannot be overlooked. 

However, evidence from the experimental quadrant is slowly 

accumulating and one must applaud the resourcefulness of 

those researchers who conduct investigations utilizing 

operationally-defined variables with groups of diabetic 

and nondiabetic subjects under controlled conditions. A 

glaring need throughout all of the studies cited, save 

that by Baker et al. (1969), is a consistent, operational 

definition of stress. Without such a definition, comparisons 

across studies will be tenuous. A further difficulty lies 

in the diagnostic ambiguity of the term diabetes mellitus, 

since wide variability in type, severity, and management 

across subjects is commonplace. These problems are not 

peculiar to diabetes research and may be found in much of 

the literature regarding psychosomatic illness. Nor are 

these problems insurmountable, but researchers must 

endeavor to resolve these issues before more meaningful 

results can be generated. 

Two Mechanisms for the Stress; Response of "Diabetics 

In recent years, with the development of sophisticated 

radioimmunoassay techniques for the precise measurement of 



25 

peptide hormones in blood plasma, the responses of glandular 

or neurological systems to endogenous (hormones) and 

exogenous (psychological stress) stimuli have been more 

clearly identified (Yalow § Berson, 1960). A very 

consistent experimental design has emerged in research on 

the psychophysiological aspect of stress in diabetes 

mellitus. The design employed in most of the research 

with human diabetic subjects that is reviewed in this 

section typically involves an implanted venous, jneedle^ 

inserted into an antecubital vein of one or both arms, 

with blood samples withdrawn from one needle and hormone 

infusions administered via the other. The use of infusion 

or withdrawal pumps allows for a precise timing of samples 

administered or withdrawn. Generally, an adaptation and 

baseline phase are provided to allow subjects to adjust to 

the implantation and the clinical surroundings. Most of 

the experimental methods have been within-subject designs 

in which each subject serves as his own control, although 

some between-groups designs which provide a control infusion 

have been employed. 

The physiological response to stressful stimuli in 

general has been most comprehensively delineated by Hans 

Selye (1950, 1956, 1976). According to Selye, stress 

responses are mediated by the pituitary-adrenal axis, 

involving the secretion of epinephrine and norepinephrine 
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by the adrenal medulla, glucocorticoids by the adrenal 

cortex, and adrenocorticotrophic hormone (ACTH) and growth 

hormone or somatotropin (STH) by the anterior pituitary. 

Each of these substances and their target organ 

secretagogues (e.g., glucagon and insulin) have been 

repeatedly implicated in the exacerbation of diabetic 

states in human and animal studies (Tarnow § Silverman, 

1981-82). Schade and Eaton (1977, 1978) have collectively 

termed such diabetogenic substances "counterregulatory 

hormones" and have called for a control of these hormones 

as crucial to diabetes management. 

In addition to this putative hormonally-mediated 

regulation of diabetes mellitus, recent morphological and 

physiological studies or pancreatic tissue have demonstrated 

the direct neurological innervation of A (alpha), B (beta), 

and D (delta) cells of the pancreatic islets by sympathetic 

and parasympathetic nerve terminals (Lundquist § Ericson, 

1978 ;' Porte, Smith § Ensinck, 1976). Accordingly, the 

regulation of diabetes mellitus may be more immediately 

effected by autonomic nervous system stimulation or 

inhibition of secretory regions of the pancreas, rather than 

by a slower, hormonally-mediated stimulation or inhibition. 

Hormonal Regulation 

Epinephrine. Early histological studies by Coore and 

Randle (1964) and by Kosaka, Ide, Kuzuya, Miki, Kuzuya, and 
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Okinaka (19.64), detailed a stimulating effect of glucose 

on pancreatic tissue insulin secretion and the abolition 

of such an effect when epinephrine was presented. Porte, 

Graber, Kuzuya, and Williams (1966) infused epinephrine 

into the bloodstreams of five normal subjects and noted a 

significant rise in plasma glucose, a significant rise in 

fatty acids, but no change in blood insulin levels. 

Furthermore, after the epinephrine infusion was stopped, 

insulin levels increased markedly. These results were 

compared with the elevated responses of ten normal control 

subjects who received glucose infusions to approximate the 

epinephrine-induced glucose levels. In a second experiment, 

four normal subjects serving as their own controls were 

first administered glucagon (a pancreatic hormone that 

stimulates mobilization of hepatic glycogen, thus elevating 

blood glucose concentrations) and, after a delay to allow 

a return to baseline levels, were then administered glucagon 

plus epinephrine. Epinephrine once again depressed the 

glucagon-induced insulin secretion and raised free fatty 

acid concentrations. In a third experiment, an analogous 

comparison of the effects of tolbutamide (Orinase) with 

those of tolbutamide plus epinephrine on four normal 

subjects serving as their own control produced similar 

results. With prolonged infusion of epinephrine in two 

subjects for four and seven and one-half hours each, plasma 
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glycerol and glucose remained elevated for the duration, 

plasma free fatty acids reached an early peak and declined, 

and insulin very minimally rose throughout the infusion. 

The depression of the insulin response to glucose 

and the elevation in free fatty acids and glucose after 

epinephrine infusion reported by Porte et al. (1966) has 

been repeatedly replicated and confirmed by Baker, Kaye, 

and Haque (1969), Gerick, Lorenzi, Tsalikian, and Karam 

(1976), Pinter et al. (1967), and Porte (1967). 

Additionally,, Baker et al. (1969) found increased blood 

ketone levels after epinephrine infusion in both normal 

and juvenile diabetic children, and Gerich et al. (1976) 

identified increases in plasma glucagon after epinephrine 

infusion in normal and diabetic adults. 

Subsequent studies iji vivo and in vitro with lipolytic 

blockers (nicotinic acid), alpha-adrenergic receptor 

blockers (phentolamine), and beta-adrenergic receptor 

blockers (propranalol and Butoxamine) have identified 

these epinephrine-regulatory functions to be specific to 

receptor cites on target tissue membranes. Although some 

of the research is equivocal on the direction of these 

responses, epinephrine appears to have the following 

effects on target organs: a) Epinephrine interacts with 

alpha-adrenergic receptors on B-islet cells to block insulin 

release, and with beta-adrenergic receptors on B-islet cells 
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to facilitate insulin release; b) Epinephrine interacts 

with alpha-adrenergic and beta-adrenergic receptors on 

A-islet cells to facilitate glucagon release, which in 

turn increases glycogenolysis (although alpha-adrenergic 

receptor interaction may inhibit glucagon release); 

c.) Epinephrine interacts with alpha-adrenergic receptors 

on D-cells to inhibit somatostatin release, and with beta-

adrenergic receptors on D-cells to facilitate somatostatin 

release; d) Epinephrine interacts with beta-adrenergic 

receptors on adipose tissue to facilitate conversion of 

tri-glycerides to free fatty acids and release of free 

fatty acids for conversion to ketones in the liver 

(ketogenesis); e) Epinephrine interacts with alpha-

adrenergic and beta-adrenergic receptors on hepatic tissue 

to facilitate the conversion of stored glycogen to glucose 

(glycogenolysis); f) Epinephrine interacts with beta-

adrenergic receptors on muscle tissue to facilitate the 

conversion of stored glycogen to lactate and pyruvate 

and the release of lactate and pyruvate for conversion to 

glucose in the liver (Baker, Kaye § Haque, 1969; Gerick et 

al., 1976; Hermann $ Deckert, 1977; Malaisse, Malaisse-Hagae 

§ Mayhew, 1967; Montague § Howell, 1975; Nakaki, Nakadate, 

Ishii § Kato, 1980; Pinter et al., 1967; Porte, 1967; 

Porte, 1969; Samols § Weir, 1979). 
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The studies published to date clearly support the 

potentially-diabetogenic effect of epinephrine on inhibition 

of insulin secretion and on the elevation of blood glucose, 

free fatty acids, and ketoacids. Moreover, the blood 

plasma levels attained after epinephrine infusion in the 

above experiments were consistent, with levels (300-400 pg./ 

ml.) recorded from normal subjects experiencing a psycho-

logical stressor, public speaking anxiety (Dimsdale § Moss, 

1980). Christensen (1974) has identified elevated 

epinephrine levels in poorly-controlled diabetics 

experiencing ketoacidosis, which return to basal values 

rather quickly after insulin treatment. 

Norepinephrine. Norepinephrine functions as both an 

adrenal hormone and as the neurotransmitter for the 

sympathetic nervous system, where its secretion seems to be 

more prominent. However, during vigorous exercise, in 

some disease states, and under extreme psychological stress 

in some individuals, endogenous concentrations may become 

so high that norepinephrine acts as a hormone (Cryer, 1980; 

Dimsdale § Moss, 1980). In such cases, norepinephrine takes 

on many of the diabetogenic characteristics of epinephrine. 

Thus, Porte and Williams (1966) found an inhibition of 

glucose-induced insulin secretion and a direct elevation of 

plasma free fatty acids and glucose when norepinephrine, 

norepinephrine plus glucose, and norepinephrine plus 
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tolbutamide were infused in normal individuals. The 

suppression of insulin was immediate following norepinephrine 

infusion, but, in contrast to insulin suppression with 

epinephrine, the levels of plasma insulin rose slowly 

throughout the infusion, with a sharp elevation immediately 

following cessation of infusion. Also, at equivalent doses, 

the effects of norepinephrine were quantitatively less than 

those of epinephrine. 

The effects of norepinephrine infusion on metabolic 

regulation have been replicated and extended recently by 

a number of investigators. Meguid, Moore, Fitzpatrick, and 

Moore (1975) infused norepinephrine into four nondiabetic 

subjects and noted an immediate drop in serum insulin 

which rose as the infusion continued and then rebounded 

when the infusion was stopped. Serum free fatty acids and 

glucose increased throughout the infusion. Schade and 

Eaton (1979) studied the effects of norepinephrine infusion 

versus a control heparin infusion (a releaser of free fatty 

acids) on six, nondiabetic males. These researchers 

identified elevated blood ketones, elevated blood glucose, 

elevated blood free fatty acids, elevated blood glucagon, 

and depressed insulin levels which decreased initially but 

increased slowly with time. Cortisol and STH levels did 

not change appreciably with either infusion. A significant 

elevation of norepinephrine-induced ketogenesis over 



32 

heparin-induced ketogenesis in the presence of a greater 

release of free fatty acids by heparin in this study 

suggests that norepinephrine has direct ketogenic effects. 

Schade and Eaton C1978) also compared the responses of 

seven diabetics with those of seven nondiabetics during 

norepinephrine infusions. They reported significant 

increases in plasma triglycerides and free fatty acids 

for both groups, progressive elevations of plasma glucose 

and ketone bodies for both groups, an immediate but 

transient decrease in insulin for the nondiabetic subjects 

(diabetics were maintained on exogenous insulin), a slight 

decrease in plasma glucagon and Cortisol for both groups, 

and an apparently unrelated variability in growth hormone 

concentration for both groups. 

As these studies suggest, norepinephrine, like 

epinephrine, appears to predispose the normal and diabetic 

individual to an elevation in a number of diabetogenic 

substances and to a marked decrement in insulin, which, 

in contrast to epinephrine effects, tends to increase 

slowly to nearly basal levels. Studies with alpha-

adrenergic and beta-adrenergic blockers have also suggested 

a receptor-specific response to norepinephrine analogous 

to that of epinephrine on A-islet cells, B-islet cells, 

D-islet cells, adipose tissue, hepatic tissue, and muscle 

tissue (Malaisse et al., 1967; Meguid et al., 1975; 
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Montague § Howell, 1975; Nakaki et al., 1980; Porte, 1969; 

Samols § Weir, 1979). 

According to the reported: concentrations of 

norepinephrine in blood plasma during a psychological 

stress as determined by Dimsdale and Moss (1980) , the 

relative concentrations of norepinephrine in the above-

mentioned studies was very close to psychological stress 

levels (1,000-2,000 pg./ml.). Christensen (1974) has 

also identified markedly elevated norepinephrine levels in 

poorly-controlled diabetics experiencing ketoacidosis. 

These elevations were far greater (over 4,000 pg./ml.) and 

slower to return to basal levels with diabetes control 

than were epinephrine levels. 

Glucagon. Glucagon is an endocrine hormone synthesized 

and released by the A-cells of the pancreatic islets of 

Langerhans and the gastric duodenum and fundus (Blazquez, 

Muno-Barragan, Patton, Orci, Dobbs § Unger, 1976; Unger, 

1978)* Its major metabolic effects are hepatic glyco-

genolysis, gluconeogenesis, and ketogenesis, thus responsible 

for the production of glucose directly from glycogen stored 

in the liver and from lactate and pyruvate derived from 

the breakdown of muscle glycogen, and for the production 

of keto acids from liver free fatty acids and muscle amino 

acids (Exton § Park, 1969; McGarry § Foster, 1977; Park § 

Exton, 1972), In normals, glucagon release from the A-cells 
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is stimulated by hypoglycemia and by increases in plasma 

amino acids and is suppressed by hyperglycemia, increased 

free fatty acid levels, insulin, and somatostatin (Carlson, 

1977; Unger, 1978). However, in diabetics the regulation 

of A-cell function appears to be amiss. Plasma glucagon 

levels are elevated relative to levels in nondiabetics, 

are not suppressed by hyperglycemia, and show an exaggerated 

incremental response to amino acids. The patient with 

elevated glucagon levels can therefore be expected to show 

elevated glucose and ketone levels as well. Alberti, 

Christensen, Iverson, and Orskov (1975) have confirmed 

the intimate association between a rise in plasma glucagon 

and the development of ketoacidosis in insulin-withdrawn 

diabetics. Gerich, Lorenzi, Bier, Schneider, Tsalikian, 

Karam, and Forsham (1975) have demonstrated a delayed rise 

in plasma ketone body concentration following somatostatin 

suppression of glucagon in diabetic subjects withdrawn from 

insulin therapy and then a reversal of these effects 

following glucagon infusion. Raskin and Unger (19 78) have 

produced similar effects in four juvenile diabetics, 

documenting lowered glucose, glucose excretion, ketone 

excretion, urea nitrogen excretion, and glucagon following 

somatostatin administration. Replacement of glucagon 

raised each of these metabolites significantly to near 

baseline levels. 
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Unger's (1978) review of research to date on the 

diabetogenesis of glucagon depicts a "bihormonal abnormality" 

of suppressed insulin and elevated glucagon in the 

pathogenesis of diabetes. According to this model, 

"insulin deficiency causes impairment of glucose utiliza-

tion, increased lipolysis, and increased release of amino 

acids from muscle, but overproduction of glucose and ketones 

by the liver is primarily mediated by glucagon" (p. 1692). 

Glucagon has been found to increase under a number of 

different stress conditions in both human and lower animal 

studies. Luyckx, Dresse, Cession-Fossion, and Lefebvre 

(1973) demonstrated an exercise-induced increment in plasma 

glucagon in rats which was not reduced by adrenode-

medullation but was inhibited by immunosympathectomy, 

propranalol and pindolol (beta-adrenergic blockers). This 

study indicates that, in rats at least, strenuous exercise 

involves sympathetic stimulation of beta-adrenergic 

receptors on pancreatic A-cells. The effects of sympathetic 

stimulation on glucagon secretion were also addressed by 

Bloom and his coworkers (cited in Bloom, Daniel, Johnston, 

Ogawa § Pratt, 1973) in a study which found increased 

plasma glucagon levels following stimulation of the 

peripheral end of the sectioned splanchnic nerve in an 

adrenalectomized calf. Bloom et al. (1973) also reported 

a rapid rise in plasma glucagon following a number of 
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noxious stressors (loud noise, infection, rectal distension, 

skull drilling, and electrical shock through the head] 

on lightly-restrained rhesus monkeys. These authors noted 

that the increase in glucagon was so immediate as to 

strongly suggest a neurological rather than a hormonal 

mediation. And finally, in humans, Gerich et al. (1976) 

infused epinephrine into an antecubital vein in each of 

12 juvenile diabetics and 11 nondiabetics and observed 

glucagon elevations. Epinephrine was infused to attain 

levels within the range found in man during severe stress. 

Both groups of subjects showed elevations in plasma 

glucagon, but the response of the insulin-dependent 

diabetics more than doubled their own fasting plasma 

glucagon levels and was nearly twice that of the nondiabetic. 

Somatostatin and propranalol completely abolished the 

glucagon response for both groups, but phentolamine had 

no effect on glucagon response to epinephrine, suggesting 

a beta-adrenergic stimulation affect of epinephrine on 

A-cells. 

These studies not only suggest that glucagon can have 

a potent diabetogenic effect in elevating blood glucose and 

ketones, but that this effect is mediated in part by a 

stress-induced sympathetic innervation of beta-adrenergic 

receptors on pancreatic A-cells. The abundance of 

noradrenergic nerve terminals in close proximity to mouse 
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pancreas A-cells observed by Lundquist and Ericson (19 78) 

provides morphological evidence for this function. However, 

the response of A-cells to circulating catecholamines and 

somatostatin suggests a sensitivity to hormonal regulation 

via the pituitary-adrenal axis as well. 

ACTH and Glucocorticoids. Adrenocorticotrophic 

hormone (ACTH) is one of a number of pituitary hormones 

secreted by the anterior hypophysis. Its primary 

influence seems to be on the cortex of the adrenal gland 

where it has a stimulatory effect on the secretion of 

corticosteroids. A special class of corticosteroids, 

called glucocorticoids, effects primarily carbohydrate 

metabolism and thus has a crucial role to play in diabetes 

mellitus. The glucocorticoids cortisone and Cortisol have 

been most frequently studied in this context in humans. 

The effect of ACTH on diabetes mellitus is therefore 

thought to be indirect, via its mediation of glucocorticoid 

secretion from the adrenal cortex (Eaton § Schade, 1978; 

Scow, Chernick § Guarco, 1959). 

The idea that glucocorticoids may participate in the 

diabetic state is not at all recent. Early case studies 

by Unverricht (1926), Baird and Munro (1954), and Conn and 

Fajans (1956) demonstrated both decreased insulin require-

ments with adrenal insufficiency and ketoacidosis following 

insulin therapy (Garces, Kenny, Drash Ej Preeyasombat, 1969; 
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Gerich, Martin § Recant, 1971; Jakobson, 1958). Schade 

and Eaton (1976) produced significant elevations in plasma 

ketones (a fourfold increase over controls) and in plasma 

glucose (a twofold increase over controls) following a 

chronic, 24-hour administration of dexamethasone in six 

insulin-dependent diabetics. Then Schade, Eaton, and 

Standefer (1976) blocked endogenous Cortisol secretion 

with metyrapone and on subsequent days supplemented 

metyrapone with exogenous Cortisol administrations in two 

different dosages (30 mg. or 60 mg.) in a multiple-baseline 

design with six insulin-dependent diabetics. These 

researchers reported significant decreases in 24-hour 

plasma ketones, free fatty acids, and Cortisol following 

metyrapone blocking of endogenous Cortisol, and significant 

increases in each of these substances 24 hours following 

60 mg. Cortisol administration. 

The more immediate effects of glucocorticoids on 

carbohydrate homeostasis have been described as well. 

Liver perfusion studies have demonstrated that Cortisol 

promotes both glycogen synthesis and gluconeogenesis with 

subsequent secretion of hepatic glucose (Exton, Miller, 

Harper § Park, 1976). Additionally, Olefsky (1975) 

reported that glucocorticoids not only inhibit insulin-

mediated glucose transport but also directly inhibit glucose 

transfer across cell membranes. The lipolytic activity of 
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Cortisol has been documented as well by Fain, Scow, and 

Chernick (1963) in in vitro studies. Mischke, Ebers, 

Boisch, and Tamm (1974) have attributed their observed 

increases in free fatty acids and ketones following 

Cortisol infusion in nondiabetic humans to either a 

decreased intracellular reesterification of free fatty 

acids or a direct lipolytic effect via an inhibition of 

phosphodiesterase, the c-AMP esterase in cells. Eaton 

and Schade (1978) have suggested that the primary effect 

of steroids on inducing hyperketonemia may be a function 

of the inhibition of ketone utilization by glucocorticoids 

as well. Thus, the widespread effects of glucocorticoids 

on carbohydrate metabolism reviewed here would appear to 

produce via gluconeogenesis, lipolysis, and inhibition of 

intracellular glucose and ketone transport, a general 

elevation in circulatory plasma glucose and ketone 

concentration with a resultant deterioration of diabetic 

control. 

Cortisol and cortisone are considered to be stress 

hormones, secreted in response to a variety of stressful 

stimuli, including hypoglycemia and psychological stress 

(Garber, Cryer, Santiago, Haymond, Pagliara § Kipnis, 1976; 

Selye, 1950, 1956, 1976). For example, Levitt, Persky, 

and Brady (1964) found that plasma Cortisol and ACTH 

levels seemed to increase with hypnotically-induced anxiety 
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and to decrease with relief of this anxiety. Handlon (1962) 

also observed decreased plasma Cortisol levels with 

anxiety reduction. Sachar and his coworkers (Sachar, 

MacKenzie § Binstock, 1967, 1968} used increased 

corticosteroid excretion as a reflection of emotional 

distress in psychotherapeutic confrontation with a perceived 

loss in reactive depressed patients. 

The temporal and spatial effects of steroids on 

target cells are unique among the counterregulatory 

hormones mentioned in this section. For example, the 

adrenal cortex response following the onset of hypoglycemic 

stress is delayed approximately ten minutes, with the 

effects of resultant Cortisol secretion being prolonged 

significantly (Eaton § Schade, 1978). The delay is 

reputed to be a function of the time necessary for pituitary 

secretion of ACTH to stimulate the adrenal cortex. However, 

the prolonged effects of glucocorticoids on carbohydrate 

metabolism are thought to be a function of the altered DNA 

and RNA synthesis which occurs within the secretory cell 

as the steroid molecule enters the cell and binds to 

specific cytoplasmic and nuclear proteins. This action is 

in marked contrast to that of the catecholamines and 

glucagon, which seem to have their effect on the cell 

membrane receptors, as mentioned earlier. 
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Somatotropin. Somatotropin, or growth hormone, is 

another of the ubiquitous pituitary hormones secreted 

from the anterior hypophysis. Its secretion appears to be 

stimulated by hypoglycemia, a deprivation of intracellular 

glucose, a rapidly falling blood glucose concentration , 

even in the absence of hypoglycemia, prolonged fasting, 

and muscular exercise. Conversely, somatotropin secretion 

is quickly suppressed by increasing plasma glucose and by 

somatostatin (Roth, Glick, Yalow $ Berson, 1963; Unger, 

1965). The physiological effects of somatotropin on human 

carbohydrate and lipid homeostasis are more ambiguous 

however. Infusion studies using pharmacological quantities 

of growth hormone have reported diminished glucose 

utilization and augmented lipolysis and ketosis, but these 

studies employed somatotropin levels greater than 

physiological concentrations (Campbell, Munroe, Hausler 

§ Davidson, 1953; Gerich, Lorenzi, Bier, Tsalikian, 

Schneider, Karam § Forsham, 1976). Gerich et al. (1976) 

have inhibited the secretion of growth hormone with 

somatostatin in insulin-dependent diabetic subjects and 

then infused levels of growth hormone sufficient to 

reestablish basal circulatory levels. Infusion of physio-

logical levels of growth hormone with somatostatin had no 

effect on plasma glucose or amino acid levels but did 

produce significant increases in plasma free fatty acids, 
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glycerol, and keto acids, which approximated those observed 

during control experiments following insulin withdrawal. 

These results suggest that somatotropin may have its 

diabetogenic effect via enhanced lipolysis rather than by 

glycogenolysis or gluconeogenesis. Earlier in vitro 

studies using perfused rat livers failed to demonstrate 

augmentation of liver keto acid production by somatotropin, 

which suggests that the changes observed by Gerich et al. 

(1976) were the result of enhanced adipocyte lipolysis 

(Chernick, Clark, Gardiner § Scow, 197 2; Penhos, Wu, 

Lemberg, Daunas, Brodoff § Levine, 1966). Although these 

studies are indicative of a direct lypolytic and indirect 

(via increased free fatty acids) ketogenic effect of 

somatotropin, the physiological role of this pituitary 

hormone is less clearly understood than that of the 

diabetogenic hormones mentioned earlier (Eaton $ Schade, 

1978; Tarnow § Silverman, 1981-82). For example, attempts 

to alter ongoing diabetic ketoacidosis via somatostatin-

blocking of growth hormone and glucagon have been generally 

unsuccessful (Gerich et al., 1975; Lundbaek, Hansen, Orskov, 

Christensen, Iverson, Seyer-Hansen, Alberti § Whitefoot, 

1976), which argues for a multideterminant process in the 

precipitation of this state. Eaton and Schade (1978), in 

their review and analysis of various counterregulatory 

hormones, have catalogued somatotropin as a "participatory 
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hormone" in diabetogenesis, rather than as a solitary 

counterregulatory hormone. 

Other investigations of basal hormone levels in 

insulin-dependent diabetics have repeatedly found elevated 

plasma somatotropin concentrations relative to nondiabetic 

controls (Eaton § Schade, 1978 ; J'ohansen § Hansen, 1971; 

Schade § Eaton, 1977). For example, Unger (1965) 

observed high plasma growth hormone levels in five patients 

with severe diabetic ketoacidosis prior to treatment with 

insulin. Johansen and Hansen (1971) found elevated serum 

growth hormone levels in three newly-diagnosed juvenile 

diabetics as well as in three long-term, insulin-treated 

juvenile diabetics. These investigators noted that 

elevations in growth hormone were present regardless of 

whether of not the patients were well-regulated. Other 

investigations, however, have indicated a tendency toward 

elevated but fluctuating growth hormone levels in poorly-

controlled diabetics which approached normality following 

improved management of blood glucose and keto acids (Eaton 

§ Schade, 1978). 

Whether these observed elevations in somatotropin are 

secondary to insulinopenia-produced intracellular glucose 

deprivation, are the primary effect of a stress-induced 

central nervous system stimulation of the anterior 

pituitary, or are an interaction of a number of such 
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factors has not been determined. The elevation of serum 

growth hormone levels by specific physiological and 

psychological stressors has been documented by several 

authors (Selye, 1950, 1956, 1976; Tarnow § Silverman, 1981-

82), although the number of such studies is sparce. The 

very intimate association between the production center 

for somatotropin secretion, the anterior pituitary, and 

higher cortical centers via the hypothalamus suggests a 

central nervous system control over the secretion of this 

counterregulatory hormone. A number of researchers have 

called for the pharmacological regulation of growth hormone 

as a component of diabetes care (Rifkin § Ross, 1981; 

Schade § Eaton, 1977; Tarnow § Silverman, 1981-82). The 

studies reviewed here and the current fund of neuroanatomical 

knowledge do offer cautious speculation that such inter-

vention might be approached in a nonpharmacological manner 

as well. 

Neurological Regulation 

Morphological studies of pancreatic islets with 

fluorescence microscopic histochemistry and with electron 

microscopic autoradiography have shown that islet cells of 

most mammals are richly supplied with sympathetic and 

parasympathetic nerve terminals (Lundquist § Ericson, 1978; 

Smith § Porte, 1976; Woods § Porte, 1974). Recently, 

Lundquist and Ericson (1978) have presented clear 
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photographic documentation of the presence of noradrenergic 

nerves distributed in the periphery of pancreatic islets 

and less often within an islet itself in mouse pancreas. 

Nerve terminals were identified that were not associated 

with any type of blood vessels, thus precluding a purely 

circulatory regulation of islet function. In their study, 

single axons or bundles of axons were most frequently 

associated with A-cells and somewhat less so with B-cells 

and D-cells. Nerve terminals were found to be separated 

from the islet cell membranes by a very narrow intercellular 

space, often producing indentations in the contour of the 

islet cells. Although the frequency of noradrenergic 

terminals observed was too low to explain a neurological 

innervation of all islet cells, the presence of gap 

junctions between cells provides a mechanism for the 

diffusion of ions and micromolecules from an innervated 

cell to its neighbors (Orci, Perrelet, Ravazzola, 

Malaisse-Lague § Renold, 1973; Orci, Unger, Renold, 1973; 

Pappas, Asada § Bennet, 1971; Unger, 1981). Johnson, Henry, 

Moss, and Williams (1976) have presented evidence that the 

sympathetic nerve terminals in rat pancreatic islets 

contain large amounts of norepinephrine which inhibits 

insulin secretion directly via an alpha-adrenergic receptor 

mechanism. 
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Additional evidence for the direct neurological 

regulation of pancreatic endocrine function has come from 

autonomic nervous system stimulation of isolated in situ 

cross-perfused pancreas preparations. In these prepara-

tions, the possibility of circulatory catecholamines 

mediating islet cell secretion is precluded by separating 

the pancreas of a "pancreas animal" from its own blood 

circulatory system by perfusing in the blood of a "support 

animal" and by removing the adrenal glands of the pancreas 

animal. Bergman and Miller (1973) investigated the 

effects of parasympathetic stimulation of isolated in situ 

cross-perfused pancreas via electrical stimulation of the 

vagus nerve in dogs. These researchers found a rapid 

increase in insulin concentrations with parasympathetic 

stimulation and the inhibition of this release by infused 

atropine, a cholinergic blocker of muscarinic receptors. 

Woods and his colleagues (Hutton, Woods § Makous, 1970; 

Woods, 1972; Woods, Alexander § Porte, 1972; Woods, Makous 

§ Hutton, 1969) have repeatedly demonstrated the classical 

conditioning of a neutral stimulus to induce hyperinsulinemia 

in rats and the reversal of this conditioned hypoglycemia 

with atropine and vagotomy, suggesting a cholinergic, vagus 

nerve mediation of this response. Woods and Porte (1974) 

have reviewed additional research which substantiates a 
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parasympathetic/cholinergic stimulation of both A-cells 

and B-cells in dogs, rats, rabbits, and baboons. 

Miller (1975) has replicated this cross-perfused 

design utilizing sympathetic, splanchnic nerve stimulation 

in the same type of canine preparation. He found that 

splanchnic nerve section produced a transient but 

significant increase in insulin in blood and that 

splanchnic nerve stimulation decreased plasma insulin. 

Blockade viii phentolamine infusion abolished this decrease. 

Jarhult and his coworkers (Jarhult, Falck, Ingemansson 

§ Nobin, 1979; Jarhult § Hoist, 1979) have extended the 

work of Miller to the effects of physical exercise and 

direct splanchnic nerve stimulation on insulin levels in 

normal and adrenalectomized human patients. During 

physical exercise in normals, plasma concentrations of 

epinephrine and norepinephrine are markedly elevated and 

concentrations of insulin are markedly depressed (Cryer, 

1980)*. Muscular exercise is accompanied by stimulation 

of the sympathetic nervous system which promotes 

norepinephrine release from nerve terminals as well 

(Luyckx, Dresse, Cession-Fossion 5 Lefebvre, 1975). 

Jarhult and Hoist (1979) found the same depression of 

plasma insulin concentrations in man despite the removal of 

both adrenal glands. This depression was reversed by 

administration of phentolamine. Direct splanchnic nerve 
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stimulation in man produced the same decrease in insulin 

and a concomitant increase in portal blood glucagon 

(Jarhult et al., 1979). Luyckx et al. (1975) have 

reported a significant increase in plasma glucagon and 

free fatty acids in adrenomedullectomized rats following 

strenuous exercise and a lack of glucagon response to 

strenuous exercise when the sympathetic nervous system 

was developmentally arrested via immunosympathectomy. 

Additional evidence for the sympathetic nervous system 

elevation of plasma glucagon and depression of insulin in 

primates and lower mammals is reported by Bloom, Daniel, 

Johnston, Agawa, and Pratt (1973) and by Woods and Porte 

(1974). 

Comparisons across distinct phylogenic levels is of 

course hazardous, especially when species differences have 

been clearly identified, as in the amino acid sequencing 

of insulin molecules and in the distribution of sympathetic 

nerves in pancreatic tissue (Cegrell, 1968; Woods § Porte, 

1974). Nonetheless, consistent response patterns across 

species despite these differences can be cause for hopeful, 

but cautious, speculation. 

The above morphological and physiological studies 

taken together suggest that: a) pancreatic islet cells are 

innervated by nerve terminals of the parasympathetic and 

sympathetic nervous system, b) stimulation of parasympathetic 
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nerves to A and B islet cells results in an increase in 

the secretion of glucagon and insulin, c) stimulation of 

sympathetic nerves to A and B islet cells results in an 

increase in glucagon and a decrease in insulin secretion, 

and d) sympathetic tone may establish basal insulin levels 

such that decreased tone may elevate plasma insulin and 

increased tone may depress insulin levels. This latter 

hypothesis has been suggested by Goodner, Koerker, 

Werrback, Toivola, and Gale (1973) from their studies with 

baboons and is buttressed by the rapid elevation in plasma 

insulin following splanchnic section in the study by 

Miller (1975). In a similar manner, the sympathetic 

innervation of hepatocytes and adipocytes in mammals could 

well contribute to the diabetogenic condition so widely 

documented in animals under autonomic nervous system 

arousal (Jarhult et al., 1979; Luyckx et al., 1975). 

The effects of vagal and splanchnic nerve stimulation, 

section, and local blocking described above clearly argue 

for a regulation of pancreatic function via peripheral 

nervous system activity. Recent research in brain 

functions has extended this regulation to the central 

nervous system, specifically to nuclei of the hypothalamus. 

Frohman and Bernardis (1971) have reported a decrease in 

plasma insulin and an increase in plasma glucagon with 

electrical stimulation of the ventromedial hypothalamic 
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nuclei (VMH) of rats. These researchers and others have 

documented increased plasma insulin levels, increased size 

of pancreatic islets, and increased number of B-cells 

following bilateral destruction of the VMH (Bernardis § 

Frohman, 1970; Frohman § Bernardis, 1968; Han, Yu § Chow, 

1970; Hustvedt § Lovo, 1972; Kennedy § Parker, 1963; 

Steffens, Mogenson § Stevenson, 1972). Bilateral lesions 

in the ventrolateral hypothalamic nucleus (VLH) in rats 

also appear to effect insulin levels, but in a decremental 

manner (Chlouverakis § Bernardis, 1972; Steffens et al., 

1972). Electrical stimulation of this same area in rats 

reportedly produces increases in plasma insulin (Kuzuya, 

1962; Steffens et al., 1972). The stimulation and lesion 

studies described above do tentatively suggest a regulatory 

role for the central nervous system in pancreatic function-

ing. The vagal and splanchnic stimulation and resection 

studies cited earlier suggest that this central nervous 

system mediation may be direct via neuronal innervation of 

secretory islet cells themselves, rather than indirect via 

adrenal gland or hypophyseal hormonal innervation. 

somatostatin 

Mention should be made of the role of somatostatin 

in the regulation of carbohydrate metabolism in diabetic 

patients, especially in view of the morphological evidence 

presented by Lundquist and Ericson (1978) that pancreatic 
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D-cells receive nonadrenergic nerve terminals. The implica-

tion of a neurological innervation of B-cells in insulin 

secretion and of A-cells in glucagon secretion has already-

been addressed and argues for a sympathetic nervous system 

exacerbation of the diabetogenic state and a parasympathetic 

nervous system improvement of such a state. The question 

arises as to the role of autonomic nervous system innerva-

tion of D-cells in this process of metabolic regulation. 

Somatostatin is a polypeptide found not only in the 

pancreatic D-cells, but in the hypothalamus, posterior 

pituitary, and gastrointestinal tract as well. It is 

known to inhibit the release of a large number of hormones; 

among these are glucagon, insulin, and somatotropin. The 

inhibitory effects of somatostatin on A-cell and B-cell 

secretions have been so well documented that this 

polypeptide is widely employed as a blocking agent in 

studies on pancreatic functions in diabetic patients 

(Felig § Wahren, 1976; Gerich et al., 1975; Gerich et al., 

1976; Gerich, Lorenzi, Schneider, Karam, Rivier, Guillemin 

§ Forsham, 1974; Kaneto, Kajinuma, Kaneko § Kosaka, 1978; 

Lundbaek § Hansen, 1977; Raskin Sr Unger, 1978). The 

existence of somatostatin within the endocrine pancreatic 

islets and its inhibitory effect on islet cells renders 

somatostatin a likely local modulator of insulin and 

glucagon secretion. Smith, Woods, Ensinck, and Porte 
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(1977), Smith, Woods, and Porte (1976), and Tahorsky, 

Smith, and Porte (1978) have shown that the inhibition of 

insulin and glucagon by somatostatin is blocked hy admini-

stration of the alpha-adrenergic blocker phentolamine, 

although contradictory evidence has been reported by Hara, 

Patton, and Gerich (1979), and Kaneto et al. (1978). These 

findings suggest, although equivocally, that somatostatin 

effects A-cell and B-cell functions through activation of 

islet alpha-adrenergic receptors. Since exogenous somatostatin 

blocks the acute release of insulin induced by glucose, 

isoproterenol, tolbutamide, glucagon, arginine, and secretion 

and also blocks the release of glucagon induced by epinephrine 

and isoproterenol (Smith et al., 1977; Taborsky, Smith § 

Porte, 1978), this polypeptide is apparently capable of 

inhibiting islet cell secretions regardless of the type of 

stimulation (i.e., hormonal, neurotransmitter, or chemical 

substrate). 

Somatostatin has been lauded as the long-anticipated 

adjunct to insulin therapy which would smooth out the 

markedly labile plasma glucose curve of the insulin-

dependent diabetic. Indeed, encouraging results have been 

reported by numerous authors who have employed somatostatin 

infusion with diabetic patients. These studies have 

substantiated a decrement in ketoacidosis, free fatty acids, 

and glycerol levels in juvenile diabetics withdrawn from 

insulin (Gerich et al., 1975), a decrease in plasma glucagon 

and glucose and the complete abolition of postprandial 
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hyperglycemia when insulin and somatostatin were combined 

(Gerich et al., 1974), and lower mean diurnal glucose 

levels, lower postprandial glucose peaks, and higher pre-

prandial glucose nadirs when somatostatin was combined with 

a suboptimal dose of insulin over a three-day period (Gerich, 

1976). 

Unger (1978) has been particularly outspoken in his call 

for glucagon suppression via somatostatin-like agents in the 

control of diabetes. This prominent researcher into the role 

of glucagon in the pathogenesis of diabetes mellitus has 

presented a convenient schematic representation of the probable 

interaction of glucagon, insulin, and somatostain in the 

Glucagon 

Somatostatin 

Insulin 

Figure 1. Unger's schematic representation of the postulated 
paracrine or within-islet function of insulin, glucagon, and 
somatostatin. (—> = stimulates/facilitates ; — = retards/ 
inhibits = hormonal secretions). (Reprinted courtesy of 
Metabolism, 1978.) 
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reciprocal regulation of islet cell hormonal output. This 

schematic renders in pictoral form the potential modulating 

effect of endogenous somatostatin on both glucagon and 

insulin production. Unger also presented additional models 

for the hypersecretion of glucagon when the modulating effects 

of B-cell insulin or D-cell somatostatin are removed by-

genetic anomalies or cell pathology. In such a case, 

exogenously-supplied insulin and/or somatostatin would be 

expected to improve glucagon regulation, which in the studies 

reviewed above, appeared to be the case. Somatostatin itself 

seems contraindicated as a practical adjunct to insulin injec-

tions, however, due to its very brief shelf life, its 

suppressive effects on insulin and growth hormone, its 

inhibitory effects on the gastrointestinal system, and 

transitory acute effects on the cardiovascular system 

(Lundbaek § Hansen, 1977; Unger, 1978). 

Referring to Unger's (1978) model of the mutual 

regulatory functions of islet hormones, to the morphological 

studies of Lundquist and Ericson (1978) showing 

noradrenergic innervation of islet cells, including D-cells, 

and to the research of Samols and Weir (1979) and others 

described above describing adrenergic agonism of beta-

adrenergic receptors on D-cells, it would appear that the 

human organism has a wired-in or piped-in system for the 

regulation of somatostatin secretion. Thus, the side-

effects observed from the systematic administration of 
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exogenous somatostatin can be circumvented by a circulatory 

or neuronal adrenergic/noradrenergic innervation of local 

pancreatic D-cells, the resultant secretagogues exerting 

an inhibitory role on the release of excess glucagon or 

insulin. This is in fact what Gerich et al. (1976) 

observed with their synthetic somatostatin infusions. 

Indeed, according to Smith et al. (1977) and Taborsky et 

al. (1978), this neurological or hormonal regulation of 

somatostatin can be anticipated to override the stimulatory 

effects of other agents on insulin and glucagon production, 

thus casting somatostatin in a potentially-prominent role 

in the pathogenesis and treatment of diabetes mellitus. 

A Schematic for the Central Nervous System-Mediated 

Neurohormonal Regulation of Diabetic Symptoma-tology 

In an attempt to identify two general physiological 

mechanisms for the stress responses of diabetics that have 

been anecdotally and experimentally reported by Hinkle et 

al., Yandenbergh et al., Baker et al., and the other 

researchers reviewed earlier, a consistent response profile 

emerges. This profile depicts a potential elevation in 

such diabetogenic indicators as blood glucose, glycerol, 

free fatty acids, and keto acids following the stress-

induced secretion of the counterregulatory hormones 

epinephrine, norepinephrine, glucagon, glucocorticoids, 

and somatotropin and the stress-induced excitation of the 
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sympathetic nervous system. Additionally, the effect of 

parasympathetic nervous system excitation has been more 

clearly delineated and suggests a potential improvement 

of diabetic symptoms via this autonomic nervous system 

network. The role of somatostatin in this process has 

been less clearly defined, since this peptide appears to 

inhibit both insulin and glucagon secretions. However, 

somatostatin's value as a diabetes modulator may become 

more important in its inhibitory effects on excess 

glucagon secretion in some diabetics. It is interesting 

in this context that sympathetic nervous system stimulation 

of D-cells has a net result of inhibiting somatostatin 

secretion (Samols § Weir, 1979). 

Figure 2 depicts in schematic form the complex inter-

actions identified to date between the stress hormones, 

the autonomic nervous system, and the central nervous 

system on the one hand and the liver, muscle tissue, 

adipose tissue, and pancreatic islets on the other in the 

pathogenesis of diabetes mellitus. Certain functions are 

omitted for ease of presentation or because of their 

predominently hypothetical nature (e.g., the effect of 

glucocorticoids on glucose and ketone uptake and utiliza-

tion by cells, and the autonomic nervous system innervation 

of muscle, circulatory, and other visceral organs). Other 

functions are included which are questionable or equivocal 
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Figure 2. A schematic representation of the central nervous 
system-mediated, neurohormonal regulation of diabetic sympto-
matology. (Norep = norepinephrine, Ep = epinephrine, Glu = 
glucagon, Som = somatostatin, Ins = insulin, ACTH = 
adrenocorticotrophic hormone, FFA = free fatty acids, STH = 
somatotrophic hormone, ? = some contradictory data.) 
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but which find some empirical support from the literature. 

Such functions are indicated with a question mark. The 

remaining interactions enjoy considerable experimental 

and empirical support. In the schematic presented in 

Figure 2, the central nervous system assumes a crucial 

regulatory role at the helm of the interactions described. 

The significance of this central regulation of diabetic 

symptomatology will be elaborated following the next 

section. 

Any attempt to reduce the plethora of research 

reviewed in this section to a pictorial schematic will 

naturally suffer from a significant information loss and 

an oversimplification of very complex interactions. Indeed, 

the knowledge base in this area is still at a very early 

developmental stage, with most of the data having been 

contributed within the last five years. It is doubtless, 

and hopeful, that the model presented here will undergo 

extensive refinement over the next decade. 

Psychological Treatment Approaches 

In the face of the overwhelming data suggestive of a 

prominent role of life stress in the course of diabetes 

mellitus, it would seem appropriate to include within the 

contemporary three-fold treatment of diabetes mellitus a 

fourth modality which might be called stress management. 

Such procedures would conceivably educate the diabetic 
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patient in the awareness and control of his/her body's 

responses to life stress. A number of psychological 

treatment approaches dealing with psychosomatic disorders 

have been developing since the inception of the concept of 

"psychosomatics" in the early 1920's. Such approaches 

initially were psychoanalytic in nature, dealing with the 

somatic manifestations of repressed unconscious conflicts 

(Dunbar, 1954). However, within the past several decades, 

a variety of divergent techniques have arisen to treat life 

stress problems. Published psychological treatment 

approaches for diabetes mellitus may be grouped into three 

general categories: a) traditional psychotherapy, 

b) interactional therapies, and c) self-control training. 

Traditional Psychotherapy 

Daniels (1936) reported the first case of diabetes 

mellitus treated by psychoanalysis. The patient was a 

33-year old businessman who had shown neurotic character 

traits throughout his life and had entered analysis with a 

number of somatic nervous symptoms, including diabetes with 

onset shortly after marriage. In the course of analysis, 

glycosuria was found to vary in response to emotional 

conflict. Additional conversion symptoms were traced to a 

repressed fear of erections culminating in somatic 

hysterical symptomatology. Daniels reported that the 

analysis was interrupted after a 15-month period and was 
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never resumed. The patient remained diabetic. This case 

study was shortly followed by similar anecdotal reports by 

Dunbar, Wolfe, and Rioch (1936), and Dunbar (1937), both 

dealing with conversion hysteria symptomatology analyzed 

or treated by psychoanalytic principles. In 1945, Meyer, 

Bollmeyer, and Alexander presented a study of two patients 

treated by psychoanalysis, with analytic "working through" 

of their respective intrapsychic conflicts. This treatment 

was temporally associated with periodic blood sugar and 

urine analysis. The authors depicted elevated and depressed 

sugar output in response to threatening and nonthreatening 

phases of analysis, respectively. One of the patients was 

reported to be free of urine sugar following therapy; the 

final outcome of the other case is not reported. Benedek 

(1948) described a similar study with nine diabetic 

patients but failed to report results of the study. 

These initial approaches considered the diabetic 

sympt-oms to be hysterical conversion reactions due to a 

"libidinal stasis" or fixation at the oral stage of 

development. Thus the role of personality dynamics was 

considered to be crucial to the treatment of the diabetic 

by professionals embracing the psychoanalytic orientation. 

Within these circles, the "orally-fixated personality 

structure" arising from early feeding disturbances is felt 

to predispose individuals to diabetes mellitus (Swift, 
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Seidman § Stein, 1967). Menninger (1935) had early-

postulated the existence of psychogenic diabetes and 

described a "diabetic personality," comprised of 

diminished alertness, poor memory, apathy, poor concentra-

tion, hypochondriacal complaints, anxiety, and (in women) 

erotic impulses. Dunbar, Wolfe, and Rioch (1936) depicted 

the diabetic as psychosexually immature, passive, 

preoccupied with oral acting out,, masochistic, and anxious. 

Consequently, psychoanalytic treatment of diabetes mellitus 

necessarily seeks to treat the personality via insight into 

the nature of repressed emotional conflicts occurring 

during the oral stage of development. 

Unfortunately, all of the available studies dealing 

with psychoanalytic treatment of diabetes and with 

personality constructs of the diabetic patient have been 

subjective, anecdotal reports. Beyond this, there appears 

to be no empirical evidence to suggest that free association 

and the establishment of insight produces a remission of 

the symptoms of diabetes. The few case studies available 

only elude to treatment effectiveness. Furthermore, Bruch 

(1949) in a study of 38 diabetic children concluded that no 

uniform psychological picture could be ascertained, as 

compared with obese children in whom such a picture was 

present. Likewise, studies by Johnson (1980), Koch and 

Molnar (1974), Palmer (1958), and Prugh (1963) have 
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revealed 110 specific personality profile peculiar to 

diabetic patients. Nonetheless, the traditional, 

psychoanalytically-oriented therapists were clearly 

pioneers in the psychological treatment of diabetes 

mellitus, and their approach has not been without value in 

the treatment of diabetes sufferers and in the recognition 

of the psychosomatic components of this disease. 

Independent of the rationale for this approach and the 

paucity of current outcome data, it would be of interest 

to health care professionals for investigators to conduct 

controlled comparisons of different psychotherapeutic 

treatment procedures, such as psychoanalytic therapy, 

client-centered therapy, rational-emotive therapy, etc. 

Until an experimental investigation is conducted, the 

absence of data supporting the rationale or efficacy of a 

traditional psychotherapeutic treatment of diabetes argues 

for a consideration of treatment modalities supported by 

scientific research. 

Interactional Therapies 

For purposes of explication, the treatment of diabetes 

mellitus via interactional therapies will be subdivided 

into group therapy with diabetic patients and family 

therapy. Both approaches draw on many of the same 

practices (i.e., the study of interactional patterns, 

attributions of responsibility, regular exercise, diet 
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management, insulin management, and life stress management). 

However, the mode of treatment and targets often differ 

for these two general approaches. For example, most 

published accounts of group therapy with diabetics have 

concentrated on instructing the patient in the self-

management of his/her illness by environmental control 

and awareness training (Allen, 1962; Frizzell, 1968; 

Stephens § Marble, 1951; Tarnow § Tomlinson, 1978). In 

contrast, family therapy typically focuses on the allevia-

tion of familial stress, the reorganization of family 

systems, family education, and supportive counseling to 

the parents and siblings of diabetic patients (Tattersall, 

1977). However, while most proponents of a psychological 

treatment of this disorder will attest to the necessity of 

environmental support, few apparently choose to treat 

diabetes via direct intervention with the family or via 

peer group involvement (see Minunchin, Rosman § Baker, 

1978, for an important exception to this practice). 

One of the earliest mentions of a systematic group 

intervention strategy was the discussion by Stephens and 

Marble (1951) of the value of summer camps for diabetic 

children. These authors cited the opportunities within 

such group living situations for the close observation, 

management, and education of the diabetic child, for the 

engendering of attitudes of self-reliance, peer associations, 
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and community sharing, and for escape from harassed or 

over-protective parents. Similar reports have been made 

by Hooker (I960), Tattersall (1977), and Weil and Sussman 

(1961). White (1974) has asserted that the greatest 

advantage of such camps is "a psychological one, meeting 

other children, adolescents, and young adults with the 

same disorder and observing how the older groups cope with 

their many problems" (p. 99). White also provided a 

listing of some 46 diabetic camps across the U. S. No 

reports of the success of such programs in teaching 

effective stress management were mentioned, however. 

A similar approach to group therapy was reported by 

Frizzell (1968) working with diabetic mental patients. 

Frizzell endeavored through the group discussion process 

to develop self-control, self-awareness, and improved 

self-concept. She also taught the patient data collection 

techniques and the monitoring of blood sugar levels. 

Frizzell reported an overall decrease in blood sugar levels 

for the 12 male patients from 166.5 to 133.3 over six 

months of group therapy. No control group was mentioned 

in this study. 

Bitner (1972) reported on a project to investigate the 

possibilities of using encounter groups to influence the 

attitudes of diabetics toward themselves and to improve 

self-control of diabetic symptomatology. Employing 
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diabetic and nondiabetic encounter and no-treatment 

comparison groups, Bitner found no between-groups 

differences in improvement of self-concept after six weeks 

of treatment as measured by the Tennessee Self-Concept 

Scale, nor differences in diabetic symptomatology. The 

author further reported that any positive trends after 

encounter groups therapy were reversed at followup four 

months later. 

Since obesity appears to play a major role in the 

etiology and course of diabetes mellitus, several authors 

have encouraged group therapy for the obese diabetic 

patient (Allen, 1962). Know (1955) asserted that group 

therapy for the obese probably has the greatest promise for 

success in symptom management, and Treuting (1962) stated 

that group therapy for obesity is the treatment of choice. 

None of these authors cited research data to support his . 

claims. 

A number of diabetes educators, nurses, social workers, 

and physicians have published articles detailing the 

establishment, maintenance, and relevant process variables 

involved in operating discussion groups for diabetics 

(Pelser, Groen, Stuyling de Lange $ Dix, 1979; Siminero, 

1980; Tarnow § Tomlinson, 1978). These authors have 

stressed the relative merits of family involvement in the 

group process, of mourning the loss of organ function, of 
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didacticism versus catharsis, of peer-level group 

processes, and of a host of issues confronting the patient 

who is trying to come to terms with his/her disease. 

These articles offer creative guidelines for setting up a 

diabetes group tempered by the subjective judgment of 

practitioners who have actually done so. 

With the exception of the growing use of diabetic 

summer camps, little has been done in the use of group 

therapy in a systematic manner with diabetic patients. It 

would appear that the major benefit derived from such 

groups is informational in nature. Local diabetes 

association groups exist across the U. S. and hold regular 

meetings presenting speakers from the professional community 

and sharing information concerning diabetes mellitus 

(White, 1974). Such collectives would appear valuable from 

an educational point of view alone, yet their true 

effectiveness awaits controlled empirical verification. 

Clearly this area of management and treatment deserves 

further consideration. 

Rosenbaum (1963) has asserted that the most critical 

environmental stress on most patients lies within the 

family. Indeed, the psychoanalysts long ago recognized the 

role of the family in the predisposition and precipitation 

of diabetes mellitus (Daniels, 1936; Meyer, Bollmeyer § 

Alexander, 1945), although their approach dealt with the 
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inculcation of parental conflicts into the personality-

structure of the patient. More recently, Assal and Martin 

(1974) have asserted that "experience shows that when 

diabetes goes out of control repeatedly in a child, the 

parent-child relationship needs investigation." These 

authors have alerted the practitioner to four categories 

of parental behavior that are counter-productive to good 

symptom management. These categories are over-anxiety, 

over-indulgence, perfectionism, and indifference. Assal 

and Martin impressed upon the professional the necessity of 

treating the parents as well as the diabetic child, a plea 

made by Shirley and Greer (1940) over 40 years ago. 

Similarly, McArthur, Tomm, and Leahey (1976), Sterns 

(1953, 1959), and Tattersall (1977) have called for a 

"defusing of the stressful environment by family counseling" 

(Tattersall, 1977, p. 416). 

Minunchin and his colleagues at the Philadelphia Child 

Guidance Clinic have developed a conceptual model of 

psychosomatic illness which depicts the interrelationships 

between family members and the course of chronic disease in 

children (Minunchin, Baker, Rosman, Liebmann, Milman £ Todd, 

1975; Minunchin § Fishman, 1979; Minunchin et al., 1978). 

According to their family systems model, three factors 

operating in conjunction are imperative for the development 

of severe psychosomatic illness in children. These factors 
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are: a) an a priori physiological vulnerability, b) the 

presence of family transactional patterns characterized 

by enmeshment, overprotectiveness, rigidity, and lack of 

conflict resolution, and c) the involvement of the patient 

in the family's patterns of conflict avoidance and his/her 

reciprocal reinforcement for expressed symptoms. 

Minunchin and colleagues have developed an intervention 

strategy with the entire family which targets the 

characteristic conflict avoidance patterns of "triangulation' 

among family members, "parent-child coalitions," and the 

"detouring" from a focus on parental conflicts onto a 

focus on the "sick" child. Their strategy attempts to 

reestablish healthy generation boundaries and to promote 

conflict resolution within those boundaries. Minunchin 

and his coworkers have empirically applied their model 

for conceptualizing and treating psychosomatic families to 

three serious health problems: anorexia nervosa, 

supralabile diabetes, and intractable asthma. In general, 

they have reported that "dramatic improvements or remission 

of psychosomatic symptoms or both, have been achieved in 

most of these cases" (Minunchin et al., 1975, p. 1034). 

Of particular interest for this review are their 

results with diabetic childrein. In an initial uncontrolled 

anecdotal report, Minunchin et al. (1975) presented a 

summary of 13 cases of supralabile diabetes treated with 
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three to 15 months of family systems therapy. These 

authors reported varied but dramatic improvements for 

each of these cases in hospital admissions, frequency of 

ketoacidosis, and diabetic control. In a more recent 

controlled experiment, Minunchin et al. (1978) compared 

the free fatty acid stress responses of seven psychosomatic 

diabetic children and their parents, with seven non-

psychosomatic diabetic children and their parents, with 

eight well-controlled diabetic children referred for 

behavioral problems and their parents. The psychological 

stressor was varied across four sequential stages following 

baseline measurement and was comprised of: a) child 

observing parents discussing family problems, b) child 

observing therapist siding with one parent against the 

other, c) child actively involved with parents in a 

discussion of individual change, and d) a "turnoff" period 

in which the family related alone without observation or 

direction. A graphed display of median free fatty acids 

was presented which showed a continued increase across 

stages for the diabetic children and a marked increase in 

stage two for the most responsive (physiologically) 

parents which decreases during stage three when the child 

enters the discussion. This response pattern of the 

psychosomatic family was in contrast to that of the two 

controlled families and suggested to these authors not 
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only a diabetogenic response to family conflict for the 

psychosomatic child, but an actual lessening of the 

parents' personal stress responses when the child entered 

the relationship. Minunchin et al. explained that these 

results supported their contention that the diabetic child 

serves to detour the parents from a focus on their own 

interpersonal conflicts. Additionally, independent, blind 

ratings of family discussions provided support for the 

presence of the characteristic transactional patterns 

observed in psychosomatic families. 

The pioneering conceptualizations and research by 

Minunchin and his coworkers has vastly broadened the arena 

of treatment for diabetes mellitus to encompass the 

reciprocal interactions among family members. Indeed, a 

similar interactional analysis might be applied to extra-

familial relationships and to their effects on diabetic 

symptomatology. The unfortunate, but not uncommon, 

shortcoming of the treatment model developed by Minunchin 

et al. lies not in its conceptual plausibility, but in its 

experimental validity. Despite their 13 case studies and 

the one investigation of family interactional stressors, 

this therapy model has yet to be tested under controlled 

treatment conditions with a large number of diabetic 

patients. It is indeed lamentable that the number and 

complexity of identified stressors which are reputed to 
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impact on the course of this disease seem to be increasing 

at a much faster rate than are the experimentally-validated 

means of dealing with these stressors. 

Self-Control Training 

Self-control training, as it is employed in this 

review, includes those therapies which endeavor to teach 

the client to mediate autonomic nervous system arousal 

directly, either by a general quieting of sympathetic 

nervous system activity (as is targeted by relaxation 

training, some biofeedback, and some hypnotherapy) or by 

a specific regulation of the activity of an organ system 

(as is often the goal of autogenic training, imagery 

training, some biofeedback, and some hypnotherapy). 

Although a wide variety of therapy approaches may be 

included under this rubric in general (e.g., Meichenbaum's 

stress inoculation training, Suinn § Richardson's anxiety 

management training, Goldfried's coping skills training, 

and others - see Rimm § Masters, 1979 for a thorough review 

of these and other behavior therapy strategies), the state 

of the art to date in self-control training for diabetes 

includes only relaxation training, biofeedback, hypnotherapy, 

autogenic training, and imagery training, and each of 

these approaches is embarrassingly under-represented. 

The relationship between elevated blood glucose levels 

and heightened arousal has been known for a number of years 
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(Dunbar, 1954). Consequently, practitioners in medicine, 

psychiatry, and psychology have long endeavored to lower 

blood sugar via hypnotically-induced relaxation. The 

first published attempts at this were reported by Mohr 

(1925) for a diabetic patient whose glycosuria was 

mitigated by hypnotic suggestions of lowered excitability 

toward certain significant and stressful interpersonal 

relationships. Similarly, Gigon, Aigner, and Brauch (1926) 

observed reduced blood sugar in four hypnotized diabetic 

patients following suggestions of relaxation, increased 

pancreatic insulin secretion, and decreased glycemia. 

Stein (Dunbar, 1954) reported analogous results using 

hypnotic suggestions of relaxation and of decreased glycemia, 

Barber (1961) noted that it is impossible in these latter 

studies to separate the effects of induced relaxation per 

se from the effects of suggestions to decrease blood 

glucose directly. 

Bauch (1935) presented seven cases of diabetes 

mellitus treated by Schultz's "autogenic training11 in deep 

muscle relaxation. Each patient showed a significant 

decrease in blood sugar levels and a ten to 60 unit 

decrease in exogenous insulin requirements after becoming 

proficient in relaxation acquisition. Bauch failed to 

present a no-treatment diabetic control group nor a normal 

treatment control group in his study. With regard to the 
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latter, Schultz and Luthe (1959) reported that healthy 

persons do not show significant glucose reduction after 

achieving similar success in producing relaxation. These 

latter researchers (Luthe § Schultz, 1969) presented four 

case studies of diabetic patients who were able to lower 

blood sugar levels and insulin requirements following 

autogenic training with emphasis on the development of 

warmth in the upper regions of the abdomen. 

Fowler, Budzynski, and Vandenbergh (1976) utilized 

massed EMG biofeedback and taped relaxation training for 

nine weeks in a single case study endeavoring to lower 

insulin requirements. These authors reported a decrease 

in daily insulin from 85 to 59 units during training. 

Followup six months later found insulin maintained at 52 

units/day. 

Such successes by Bauch (1935), Luthe and Schultz 

(1969), Fowler et al. (1976), and the other researchers 

in lowering insulin requirements may be a "law of initial 

values" effect (Pinkerton, Hughes § Wenrich, 1981), in that 

diabetics who show extremely heightened glucose baseline 

levels might respond better to an intervention which lowers 

arousal than diabetics showing moderate elevations. It is 

also possible that diabetics are simply more tense than non-

diabetics due to secondary anxiety-arousing effects of their 

disease or that hyperarousal contributes to the onset of 
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the disorder. Indeed, Jacobsen (1939) in his seminal text 

in "progressive relaxation" asserted that diabetic patients 

often display an extraordinary degree of anxiety and 

restlessness and that relaxation therapy would be indicated 

in such cases. 

With regard to the potential effectiveness of anti-

arousal training, Seeburg and DeBoer (1980) found EMG 

biofeedback-assisted relaxation so effective with one 

stabilized diabetic subject that hypoglycemic reactions 

were induced during training which so destabilized the 

subject, despite lowered insulin, that biofeedback had to 

be discontinued. Luthe and Schultz (1969) observed similar 

effects of autogenic training on the hypoglycemia of their 

diabetic patients. These authors cautioned the practitioner 

in the indiscriminant and poorly-monitored use of biofeedback 

with diabetics. This caveat should be extended to other 

anti-arousal therapies as well, since approaches which 

block sympathetic nervous system and pituitary-adrenal 

responses to stress can be expected to profoundly affect 

carbohydrate metabolism and the course of diabetes mellitus. 

A number of clinicians have included imagery 

instructions with relaxation training to facilitate the 

reduction of autonomic arousal or to directly effect the 

functioning of the pancreas., via improved circulation or 

stimulated islet activity. Thus, the early research of 
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Gigon et al. (1926) and of Stein (Dunbar, 1954) successfully 

employed direct suggestions of increased insulin secretion 

and decreased blood glucose. Autogenic training typically 

involves the sequential presentation toward acquisition of 

six "standard exercises." These include induced kinesthetic 

and visual images of a) peripheral heaviness, b) peripheral 

warmth, c) cardiac regulation, d) respiration, e) abdominal 

warmth, and f) cooling of the forehead. Schultz and Luthe 

(1969) reported an emphasis on the kinesthetic imagery 

component of abdominal warmth in their successful reduction 

of diabetic symptoms. These authors also followed up 

acquisition of the standard exercises with training in 

"meditative exercises." These exercises "emphasize a 

systematic development and facilitation of visual elabora-

tions (e.g., colors, objects, persons)" through eight 

increasingly complex stages, ending with prolonged periods 

of self-participation in realistic and unrealistic cinerama 

fantasies (Schultz § Luthe, 1969, pp. 142-174). Schultz 

and Luthe reported improved response over that of autogenic 

standard training for a variety of disorders following 

meditative training. Jacobsen (1942, 1965) has also employed 

visual and kinesthetic imagery, although to a lesser degree 

than Schultz and Luthe, in the induction of deep muscle 

relaxation. 



76 

Achterberg and Lawlis (198Q) have presented a review 

and current update on the use of mental imagery for the 

treatment of physical illness. These authors have reported 

that imagery has long been a collateral component of 

traditional medical treatment, variously disguised as faith 

in a healing god, as healing images in dreams, and more 

recently, as the medical placebo effect. Achterberg and 

Lawlis (1978) have developed a prognostic imagery assessment 

device for cancer patients, the Image Ca, which allows the 

evaluation of a patient's images of his/her disease, the 

body's natural combative processes, and the prescirbed 

medical treatment regimen along such dimensions as vividness, 

activity, strength, effectiveness, numerosity, and size. They 

have reported significant correlations between these imagery 

variables and a number of psychodiagnostic and physical 

disease parameters (Achterberg § Lawlis, 1978, 1980; Achterberg, 

Lawlis, Simonton 5 Matthews-Simonton, 1977). 

Achterberg and Lawlis (1980) next presented basic guide-

lines for the treatment of physical disease via programmed 

visual imagery. This process involves the initial training 

in deep muscle relaxation followed by the induction of images 

of the disease, the natural healing process, and the medical 

treatment regimen, all appropriate to the context of the 

illness and the patient. They encouraged the use of 

the patient's own images, beliefs, and representational 
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systems (vls-a-vis Bandler 5 Grinder, 1979) in conjunction 

with available visual aids to induce a clear, vivid, 

strong, and personally-relevant image of the desired 

process. Although their original research has been in the 

area of cancer treatment, these researchers offered 

treatment guidelines and two representative case studies 

for imagery diagnosis and therapy with diabetic patients. 

Achterberg and Lawlis have clearly developed a unique, 

but at the same time, a very classical approach to the 

treatment of physical illness. Their preliminary work is 

most encouraging as well. Lamentably, however, they offer 

no controlled outcome analysis of the efficacy of their 

approach for the treatment of either cancer or diabetes. 

One study which attempted to employ their imagery induction 

procedure, albeit in a markedly scaled-down manner, with 

five diabetic patients found no effect on insulin require-

ments, urine glucose measures, or symptoms of hypoglycemia 

or hyperglycemia over six weeks of taped relaxation plus 

auditorily-induced imagery training (Kershaw, 1979). How-

ever, subjects in this study did not participate in the 

comprehensive visual imagery induction procedure prescribed 

by Achterberg and Lawlis. 

Several researchers have looked at the imagery 

drawings of diabetic patients and have remarked about, .the 

distortions in accuracy of the disease process, the 
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primitive notions of physical causality, and the 

diappointing negativity inherent in these drawings 

(Achterberg § Lawlis, 1980; Kaufman § Hersher, 1971; 

Kershaw, 1979). Such patients are also found to be poorly 

managed and frequently suffering from side effects of 

their disease. It would be of interest, both from a 

therapeutic as well as an academic perspective, to determine 

empirically if a change in the quality and accuracy of this 

imagery might effect the course of this disease. 

Self-control training research suffers from the same 

malady seen throughout this review of psychological treat-

ment approaches for diabetes mellitus, the lack of controlled 

outcome studies. Indeed, virtually all of the published 

studies in this area have been case studies, lacking in the 

multiple-baseline or reversal control procedures of within-

subject designs. Studies to date have also failed to 

control for placebo or suggestion (Hawthorne) effects of 

the therapist or of the treatment situation (Neale § 

Liebert, 1972). Additionally, subject variability and 

selection procedures are clearly issues which must be 

controlled before nomothetic generalizations can be made. 

Nevertheless, whatever the actual independent variables 

may be, these studies indicate that some aspect of the 

self-control training procedures employed, whether the 

style be hypnosis, direct relaxation training, autogenic 
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training, biofeedback-assisted relaxation training, or 

imagery training, can have an effect on blood glucose levels 

and on required daily insulin. 

A review of the published studies of psychological 

treatment modes of diabetes mellitus leaves one with 

marked indecision regarding the treatment of choice for 

this disorder. Due to the anecdotal nature of the bulk 

of the studies and the lack of adequate controls in the 

few empirical investigations conducted, it is impossible 

to come to any firm conclusions. Pending further research 

findings, a number of strategies are possible. The most 

comprehensive approach would be to employ individual 

psychotherapy and relaxation training combined with group 

counseling oriented toward the family, or peer environment, 

all in conjunction with diet-exercise-medication management. 

Behavior management procedures for the maintenance of diet, 

exercise, and medication regimens have been employed by a 

number of investigators with considerable success and 

would seem to have an essential role to play in the manage-

ment of the poorly-controlled patient (Epstein, Beck, 

Figueroa, Farkas, Kazdin, Daneman § Becker, 1981; Green, 

1978; Greene, 1981; Lowe § Lutzker, 1979). A variety of 

individual psychotherapies (such as psychoanalytic, client-

centered, rational-emotive therapy, stress innoculation 

training, etc.) could be explored with a patient, coupled 
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with a number of different, low arousal techniques (such 

as relaxation training, autogenic training, hypnosis, etc.). 

Such an omnibus approach would probably insure the greatest 

likelihood of success in symptom mitigation. It would, 

however, be the most costly approach and consequently 

would probably not be available to the indigent patient. 

A more economically feasible and parsimonious approach 

would be to provide individual or group stress management 

training for diabetic patients and brief environmental 

counseling with family, peers, etc., along with diet-

exercise-medication education and management. This 

selection is made in deference to the high cost of long-

term individual psychotherapy and the lack of support for 

discriminating personality dynamics between diabetics and 

nondiabetics. Furthermore, the existence of home relaxa-

tion programs (Benoit, 1981; Mitchell § White, 1977; 

Stroebel, 1980) directly oriented toward stress management 

rende.rs this approach highly feasible. The inclusion of 

group therapy is tentative and is based largely on the 

recurrent call for such environmental management by health 

care professionals. But more important than the specific 

nature of the therapeutic procedure employed is the issue 

of whether a stress management component will be accepted 

by health care providers and patient populations as a 

necessary fourth component of diabetes management. 
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Although the literature reviewed in earlier sections seems 

overwhelming in its indictment of psychological stress as 

a probable culprit in poor control, hyperlability, ketosis, 

etc., attention needs to be directed to ways of insuring 

the continued compliance of the patients who embark on a 

program of stress management. The next section offers a 

conceptual model which hopefully will facilitate not only 

patient and physician endorsement of this important treat-

ment component, but also a means of discriminating and 

evaluating both the efficacy and applicability of discrete 

components. 

Programming and Metaprogramming of Diabetes Symptomatology: 

A Conceptual Model for the Treatment of Diabetes Mellitus 

Within the field of computer technology, a distinction 

is often made between hardware and software programming. 

The hardware of a simple electronic computing device is 

the mosaic of interlocking intergrated circuit boards with 

a variety of support components, input terminals, and output 

displays. More sophisticated computers can be reprogrammed 

to perform different functions often by a simple replacement 

of a circuit board unit. The software of a computer 

represents the written performance instructions which are 

usually coded, keypunched, and read into the hardware to 

command a wired-in response. Due to the built-in flexi-

bility of the electronic functions, a large variety of 
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software programs can be fed into the computer with an 

equally-complex repertoir of responses occurring on output. 

At the risk of applying a time-worn metaphor once 

again to an infinitely-more complex interaction of organic 

hardware, this computer model may offer a new perspective 

on the course and treatment of diabetes mellitus (see 

Merluzzi, Rudy § Glass, 1981, for a discussion of computer 

science models of information processing). If one concep-

tualizes the schematic interaction described in Figure 2 

as hardware components of a very sophisticated metabolic 

machine, which the human body no doubt actually is, then 

efforts to treat this disease may likewise be reconcep-

tualized with a startling similarity to reality. For 

example, an increasingly popular intervention for 

hyperlabile, Type I diabetics is the insulin pump (Raskin, 

1981). This device represents the current state of our 

technological ability to replace the defective pancreas 

with an external device which secretes (injects) controlled 

amounts of insulin through an implanted needle into tissue. 

Indeed, this device itself is a sophisticated minicomputer 

designated to interface with the human organism. 

Additionally, research is proceeding on an implantable 

artifical pancreas or encapsulated B-cell which will 

compensate for the dysfunctioning organ in diabetics. Even 

the current treatment via self-injected insulin is another 
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example of the development of an external component to 

substitute for a defective internal component. The 

similarity of these approaches to those employed by 

engineers to treat the ailing computer should not be 

surprising, since computers have long been designed in the 

image of man to serve his needs. 

It appears that the computer model is being applied 

to the treatment of some health problems already with 

encouraging success. The metaphor is being only partially 

applied, however. The question arises as to the potential 

of affecting diabetes mellitus via changes in software 

programming as well. From this perspective, software 

programs would utilize existing organ components to re-

program outcomes which are more adaptive and healthful for 

the organism. But first let us look at a software program 

which does not contribute to the physical health of the 

organism. Referring again to Figure 2, a software program 

which is coded into the central nervous system (e . g . , 

visually, kmesthetically, auditorally, etc.), and produces 

sympathetic nervous system activation and adenohypophyseal 

activation would be expected to produce elevated glucose, 

free fatty acids, and ketones as its output function. Such 

a program would contribute to the pathogenesis of an ongoing 

diabetic condition. If one reconstrues hostile interpersonal 

relationships, as with a spouse, parent, employer, etc., as 
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software program components, then we have a convenient 

computer model which would appear to be a fitting analogy 

to real world events. The same reconstruction process may 

be applied to a pleasant event, such as taking a nap beside 

a small pond on a warm summer day. This software program 

would be encoded into the central nervous system as well, 

but would produce an activation of the parasympathetic 

branch of Figure 2. The output of parasympathetic innerva-

tion to the organs concerned would be an increase in insulin 

and glucagon secretion and a net decrease in the release 

of glucose, free fatty acids, and ketones. Such a program 

would be expected to contribute to the improved control of 

an ongoing diabetic condition. Other software programs 

might be a diabetic's attitudes toward a prescribed diet 

or exercise regimen, insulin therapy, or a perceived, 

learned cognitive stress. 

There are doubtlessly additional software programs, 

many of which we are often not aware. One software program 

which this project will endeavor to write is a comprehensive 

program of stress management, designed to block the 

sympathetic exacerbation of diabetes and to facilitate the 

parasympathetic improvement of this condition. The research 

literature is supportive of the diabetogenic effect of 

heightened sympathetic arousal. Likewise, the research 

literature suggests a number of software programs for the 
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direct central nervous system inhibition of this 

diabetogenic response, including family therapy, biofeedback, 

hypnosis, autogenic training, relaxation training, and 

others. It is the position of this paper that such programs 

offer an exciting treatment potential for patients willing 

to implement them. 

John Lilly has carried the metaphor of the programmable 

biocomputer a step further (1972). According to Lilly, the 

human brain has the capability of deriving and implementing 

"metaprograms," or programs to control the programs. In 

other words, a metaprogram might represent an altered 

cognitive set, frame of reference, reconstruction, etc., 

which would allow the implementation and maintenance of a 

totally different program. For example, the continued 

sympathetic nervous system arousal on contact with a dog 

of a child who had previously been bitten represents a 

permanently altered perceptual set, or a metaprogram. As 

applied to the treatment of diabetes mellitus, a relevant 

metaprogram would prepare the patient for acceptance and 

implementation of a treatment procedure, such as dietary 

regulation, an exercise schedule, stress management, or 

even a prescribed insulin regimen. For example, the long-

term success of Lowe and Lutzker's (1979) contingency 

management program for diet maintenance, urine testing, and 

food care represents the immediate success of a program 



86 

(contingent reinforcement for performance) and the long-

term success of a metaprogram (the diabetic child and her 

parents* acceptance and self-maintenance of the contingency 

management program). Similarly, the acceptance of 

responsibility for diet, injections, and exercise of a 

previously enmeshed and dependent child following family 

therapy represents a successful metaprogram. In short, if 

the metaprogram is successful, the patient implements and 

maintains a prescribed treatment; if the program is 

successful, the symptoms of the disease remit. Therefore, 

evaluation of a treatment program for diabetes mellitus 

would be assessed via immediate changes in insulin require-

ments and blood or urine glucose and/or ketone measures 

occurring during treatment. Evaluation of the metaprogram 

would be determined by the patient's implementation and 

continued utilization of the treatment program following 

formal training, as assessed through credibility measures, 

compliance, and follow-up investigations. The significance 

of the distinction between programming and metaprogramming 

becomes important when one implements a treatment procedure 

which proves effective in ameliorating the symptoms, but 

which is not maintained by the patient (or endorsed by the 

attending physician). In such a case, the metaprogram has 

not been successfully integrated, although the treatment 

program is successful. An ineffective treatment program 
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can be expected to undermine a plausible metaprogram, but 

such may not always be the case. 

Clinical psychology offers a number of therapies 

which may be construed as metaprogramming strategies. 

Some, like family systems therapy, employ metaprogramming 

endeavors purposefully; others, like behavior modification, 

may effect metaprogrammatic changes quite innocently. In 

general, metaprogramming strategies target a change in the 

client's perceptual or cognitive set as a means of main-

taining a desired behavior change after the therapy 

relationship has ended. The utilization of such tactics 

can be anticipated to facilitate the long-term maintenance 

of effective treatment programs for diabetes mellitus. 

As mentioned earlier, a number of treatment program 

strategies have been utilized in the stress management of 

diabetes mellitus. Unfortunately, due to the new and 

conceptual nature of metaprogramming as a distinct treat-

ment .variable, similar strategies have not been derived for 

diabetics. It is the theoretical hypothesis of the ensuing 

research project that a comprehensive, stress management 

program for the amelioration of stress-induced sympathetic 

nervous system arousal will prove effective in lessening 

the symptoms of diabetes mellitus. Another endeavor of 

this project is to investigate the utility of self-control 

training, organ awareness training via induced imagery, and 
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and coping skills training as metaprogramming strategies 

to facilitate the long-term acquisition of stress manage-

ment abilities. 

Method 

Subjects 

Type I, insulin-dependent diabetic patients were 

recruited from an outpatient clinic affiliated with the 

Veterans Administration Hospital in Salem, Virginia, from 

a private practice outpatient clinic in Roanoke, Virginia, 

and from the Roanoke, Virginia chapter of the Juvenile 

Diabetes Foundation. Forty-five subjects met the selection 

criteria of a) type I insulin-dependent diabetes, b) no 

metabolic problems, other than diabetes, requiring 

hospitalization within the last year, c) no history of 

psychiatric treatment, and d) live within a 60-mile radius 

of the VA Hospital. Subjects ranged in age from 14 to 65 

years, 15 were male and 30 were female, and each had been 

an insulin-adjusted diabetic for not less than three 

months nor more than 29 years. Each subject had been 

trained by his/her physician in the traditional treatment 

of diabetes with exchange list diets adapted from those of 

the American Diabetes Association and the American Dietetic 

Association (Commission of the American Diabetes Association, 

1976), exercise, and daily or bi-daily injections of 

insulin, the latter adjusted by the primary care physician 
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according to pre-prandial urine glucose tests and periodic 

blood glucose tests. This treatment regimen was maintained 

under the physician's care for all subjects throughout the 

s tudy. 

Thirty of these subjects were selected for assignment 

to treatment groups by virtue of their ability to partici-

pate in weekly group meetings and each was independently 

interviewed by the experimenter prior to assignment to 

groups. During this initial interview the nature and 

rationale of the study was explained (Appendix A), relevant 

demographic and medical history data were collected 

(Appendix B), a battery of pre-treatment assessment 

instruments (Appendices C through J) and a psychophysiological 

assessment were administered, and the appropriate human 

subject release and agreement forms (Appendix K) were 

signed. The remaining 15 subjects were assigned to a no-

treatment control group and were asked only to monitor 

blood and urine glucose, urine ketones, and daily insulin 

values as instructed by their physician and to report 

these values to the experimenter via mailed-in data cards. 

Assessment Materials 

Prior to assignment to groups and at the completion of 

the treatment phase, each treatment subject was administered 

a battery of self-report measures and a psychophysiological 

assessment, each selected for the purpose of identifying 
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intermediate effects of the prescribed treatment 

components. The questionnaire battery was comprised of the 

following assessment devices: a) Sheehan's (1967) 

shortened version of the Questionnaire of Mental Imagery 

CQMI), a self-report rating of imagery vividness across 

seven sensory modalities and "the most frequently used 

imagery assessment instrument today," according to a recent 

review of the assessment of imaginal processes by Anderson 

(1981), (Appendix C); b) a prototype "Image Db" question-

naire derived from the Image Ca scoring protocol developed 

by Achterberg and Lawlis (1978) for the evaluation of 

disease-related imagery by cancer patients (Appendix D); 

c) the Health Attribution Test (HAT) designed by Lawlis 

and Lawlis (1980) as a measure of attributions of control 

over physical health (Appendix E); d) the Holmes and Rahe 

(1967) Social Readjustment Rating Scale (SRRS), an index 

of stress-producing life change events in a person's recent 

past (Appendix F); e) the Spielberger (Spielberger, Gorsuch 

§ Lushene, 1968) State-Trait Anxiety Inventory (STAI), a 

well-researched measure of transitory feelings of tension 

and apprehension (state anxiety) and of relatively stable 

reactions to stimulus situations perceived as dangerous or 

threatening (trait anxiety), (Appendix G); f) the 4 RF 

scale developed by Lawlis (1973) as a measure of four 

interpersonal relationship factors (Appendix H); g) the 
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Self-Directed Search (SDS) of John Holland (1971), a 

vocational interest inventory which has recently been 

shown to depict the general lifestyle approach of well-

managed diabetics (Havens, 1981), (Appendix I). Additionally, 

at pre- and post-treatment assessment each subject completed 

a credibility questionnaire (Appendix J) as a means of 

assessing the relative believability of the treatment 

prescribed (Kazdin § Wilcoxon, 1976; Rimm § Masters, 1979). 

Each treatment subject was also administered a 

psychophysiological assessment pre- and post-treatment as 

a means of determining acquisition of the relaxation 

response (Pinkerton, Hughes § Wenrich, 1981). This 

assessment consisted of ten minutes of neutral reading in 

an erect comfortably-seated posture followed by ten minutes 

of self-directed relaxation with eyes closed in the same 

posture. Peripheral blood circulation (finger temperature) 

and frontalis muscle tension (integrated EMG) were recorded 

throughout both phases at one-minute intervals as a measure 

of autonomic nervous system arousal and general muscle 

tension (Blanchard $ Epstein, 1978). Peripheral circulation 

was indirectly assessed by an Autogenics Systems thermometer 

attached by millipore tape to the volar surface of the 

middle finger of the dominant hand. Frontalis muscle 

tension was measured directly by an Autogenic Systems EMG 

attached to the frontalis muscle by Beckman Ag^-AgCl skin 

electrodes in standard frontalis placement. 
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A pre-treatment and post-followup glycosylated 

hemoglobin was also obtained for each treatment subject. 

Recent research (Bunn, 1981; Ellul, 1980) has shown the 

percent of glycosylated hemoglobin Hgb Aj in blood to 

represent a time-averaged blood glucose level and an index 

of diabetes control superior to individual blood glucose 

tests. Due to the approximately 120-day life span of the 

red blood cell, the relative percent of Hgb A l c in blood 

can be used to reflect the degree of control of blood 

glucose over the duration of a prescribed treatment 

regimen. 

Each day throughout the study, subjects in both 

treatment groups completed a Data Card (Appendix L). Data 

cards provided for the daily recording of the following 

information: a) maintenance or violation of prescribed 

diet and, if violated, how (during the two-week baseline, 

five subj ects in the treatment groups agreed to keep a 

food-intake diary on the back of each daily Data Card, 

reflecting food items eaten throughout the day); b) calories 

expended per day in exercise and other activities, as 

derived from Stuart and Davis' (1972) compiled table of 

"Mean Energy Expenditures of Various Activities" (Appendix 

M); c) medication taken, its name, and why taken; d) presence 

or absence of any infection and, if present, a brief 

description; e) presence or absence of any accidents and, 
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if present, a brief description; f) presence or absence of 

any significant emotional or environmental conflicts and, 

if present, a brief description; g) subjective emotional 

rating of the subject's general emotional arousal over the 

day in subjective units of discrimination (suds) (Appendix 

^0 » h) preprandial and bedtime urine glucose readings 

determined from Ames Clinitest reagent tablets or 

Cliftistix reagent strips; i) preprandial and bedtime urine 

ketone readings determined from Ames Acetest reagent 

tablets or Ketostix reagent strips; j) daily fasting blood 

glucose level, taken on awakening each morning, determined 

by Ames Dextrometer reflectance colorimetry or by visual 

comparison with a reference standard of treated Ames 

Diastix or Biodynamics Chemstrip B reagent strips (during 

the first week of baseline and the last week of treatment 

each subject also recorded blood glucose levels taken two 

hours after the last meal of the day); k) insulin dosage 

for the day and time and amount of each injection; and 

1) (for the stress management group only) whether or not a 

home practice or homework session was conducted, for how 

long, and a subjective rating of relaxation in "suds" 

units before and after relaxation practice (Appendix 0). 

Items a through g represented potential covariate measures 

identified from previous research in diabetes management; 

Items h through k comprised most of the dependent measures 
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for the present study; Item 1 represented a partial 

measure of the independent variable. 

Procedure 

Immediately following the initial interview and pre-

treatment assessment, each treatment subject was given a 

two-week supply of data cards. Each subject was instructed 

in the correct manner of filling out the daily data cards, 

questions or concerns were elicited, and a schedule of 

times available for group meetings was obtained. The 

subject was then told to anticipate a call within one 

week for the date and location of the first group meeting. 

All subjects were instructed to not change their present 

diet or calorie expenditure for the duration of the study 

and to adjust insulin requirements consistent with their 

physician's recommendations. 

Each treatment subject was then randomly assigned, by 

a table of random numbers, to one of two groups; an 

interpersonal relationship discussion group (attention 

placebo control) and a comprehensive stress management 

group (experimental treatment). Times for group meetings 

were determined and each subject was notified of the time 

and place of his/her group meeting. Group meetings were 

held for 90-minute sessions each week for a total of six 

weeks for each of the two treatment groups. The first 

group meeting began after two weeks of baseline data 

collection. 
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Groups. The interpersonal relationship discussion 

(attention placebo control) group was directed by a female 

doctoral graduate student in clinical psychology, trained 

and experienced in group psychotherapy and having a 

professional bias toward interpersonal psychotherapy, and 

by a registered nurse, skilled in diabetes care and manage-

ment. This group was directed each week to the discussion 

of such general topics as "What it means to be a diabetic," 

"Problems in the management of diabetics," "Relationship 

issues in diabetes care," "Personality and diabetes," and 

"Helping the non-diabetic adjust." The stated goals for this 

group were to provide a supportive atmosphere in which group 

members could share their concerns, questions, and information 

about diabetes and about relationships with parents, spouses, 

friends, fellow workers, and others with other diabetics. 

Specific techniques for communicating these concerns were 

taught within the group using Miller, Nunnally, and Wackman's 

Alive and Aware (1979) as a guide. The "awareness wheel," 

the process of "shared meaning," and the four "styles of 

communication" developed by these authors were presented via 

postures and dramatizations. Opportunities for role playing 

were provided via small dyadic subgroupings over several 

sessions. The discussion of specific stress management 

strategies was tactfully avoided by the leaders of this group. 

The registered nurse co-director of this group was blind as 

to the nature of the study. 
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At the beginning of the interpersonal relationship 

discussion group, the following rationale for the study was 

read: 

"A number of factors are suspected of affecting the 

symptoms of Diabetes mellitus. One of these factors, 

with which you are doubtlessly familiar, is the nature 

of your interpersonal relationships. For example, very 

frequently an argument of misunderstanding with a family 

member can lead to a hyperglycemic reaction and depression 

or nervousness, with increased insulin requirements 

occurring on a chronic basis. The purpose of these 

group meetings will be to explore and share our individual 

ways of handling relationships with others and diabetes. 

We anticipate that by understanding and sharing styles 

of relating, we will be better able to regulate our blood 

sugar and to significantly decrease insulin requirements. 

Because; changes in lifestyle may well predispose 

you to altered blood glucose and/or insulin requirements, 

we strongly advise you to keep careful watch over your 

blood sugar, to complete a data card for every day of this 

study, and to maintain frequent contact with your physician." 

The importance of completing the data cards was stressed 

to the group at the first meeting and filled-in cards were 

collected and new ones distributed at the beginning of each 

group meeting throughout the study. At the conclusion 

of the last meeting for this group, subjects were asked to 
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continue applying the relationship changes resulting from 

the group meetings for the next six weeks at least. Each 

subject was then given a six-week supply of data cards 

and was asked to continue completing the cards until they 

ran out. Completed cards were mailed to the experimenter 

at the completion of the study. 

The stress management group was directed by a male 

doctoral graduate student in clinical psychology and 

behavioral medicine, trained and experienced in a variety 

of stress-reducing therapies and having a professional 

bias toward stress-reduction therapies, and by a registered 

nurse, skilled in diabetes care and management and blind 

as to the nature of the study. This group was directed 

each week to the acquisition of a variety of stress manage-

ment procedures designed to be personally relevant to the 

subjects' identified stressors. The first two 90-minute 

sessions were devoted to a discussion of the role of stress 

in diabetes management and to relaxation training. 

Stroebel's (1980) taped Quieting Response training program 

was presented for home practice, with subjects instructed 

to practice relaxation twice each day in 30-minute 

individual sessions for the remainder of the study. Within 

the initial group meetings, deep muscle relaxation and 

hypnotically-induced relaxation were practiced. 
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Sessions three and four were devoted to the application 

of acquired relaxation skills to personally-relevant 

stressors via group discussion and role playing exercises. 

The Stress-Inoculation Training (SIT) model developed by 

Donald Meichenbaum (1978) for coping skills acquisition in 

phobic, pain, and anger-control patients, was utilized as 

a format for the training and generalization of each 

subject's ability to cope with life stress. First, a 

discussion was directed by the group leaders to the role of 

stress in the management of diabetes mellitus, the 

physiology of stress responses, and the role of relaxation 

in inhibiting sympathetic arousal. Additionally, subjects 

were instructed to reconceptualize specific stressful 

situations as experiments in coping, opportunities to 

inhibit dangerous sympathetic arousal and to effectively 

cope with heretofore unmanageable stressors. Second, 

specific stressful life events were rehearsed and role 

played, by members of the group. The third stage of 

training was the assigning of homework exercises that 

would allow each subject to practice coping skills in vivo. 

In the subsequent sessions, homework exercises were 

reviewed, problems were discussed and dealt with, and 

additional specific homework exercises were assigned. 

Sessions five and six of the stress management group 

were devoted to a review of SIT homework and to Imagery 
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Induction. Imagery induction followed a three-stage format 

similar to that of SIT. First, subjects were given two 

physiological models of insulin regulation of blood 

glucose: a) the insulin-mediated transport of glucose 

across the cell membrane into tissue cells, and b) the 

secretion of insulin by B-islet cells in the pancreas. 

Each model was presented via a narrated videotape 

developed by the experimenter. Subjects were then 

instructed to relax deeply and, once relaxed, to select 

one of the models and to interpenetrate this model with 

a personally-relevant and success-oriented image from their 

own experiences. For example, a diabetic who had an 

elaborate and successful set of fantasies regarding dams, 

spillways, and canals was encouraged to develop an image 

of the cell membrane and blood capillaries as narrow, 

shallow creeks which had to be dredged deeper and wider to 

allow barges of glucose to float freely into the cells 

(Achterberg § Lawlis, 1978). In a similar manner, subjects 

were asked to image their disease, how exogenous insulin 

helps their disease symptoms, and how their body might 

heal itself of the disease. Once these images were 

developed, subjects were asked to draw each of the three 

images. Group discussion was encouraged along with the 

image presentation to the group. The subjects were then 

instructed to follow twice-daily relaxation homework with 
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a fantasy review of their own disease, treatment, and 

self-healing images. 

Session six was devoted to a review and discussion of 

the procedures presented over the six weeks of training. 

Instructions were given to the subjects to continue 

practicing and applying the stress management procedures 

in everyday life situations. Subjects were then given a 

six-week supply of data cards and were asked to continue 

completing them until they ran out. They were requested 

to mail completed cards to the experimenter at completion 

of the study. 

At the beginning of the stress management group, the 

following rationale for the study was read: 

"A number of factors are suspected of affecting 

the symptoms of Diabetes mellitus. One of these 

factors, with which you are doubtlessly familiar, is 

life stress. For example, very frequently a stressful 

argument or misunderstanding with a family member can 

lead to a hyperglycemic reaction and depression or 

nervousness, with increased insulin requirements 

occurring on a chronic basis. The purpose of these 

group meetings will be to explore a number of 

successful ways of handling life stress. We 

anticipate that by directly utilizing these new ways 

of dealing with stress, we will be better able to 



101 

regulate our blood sugar and to significantly 

decrease insulin requirements. 

Because changes in lifestyle may well predispose 

you to altered blood glucose and/or insulin require-

ments, we strongly advise you to keep careful watch 

over your blood sugar, to complete a data card for 

every day of this study, and to maintain frequent 

contact with your physician,," 

The importance of completing the data cards was also 

stressed for this group at the initial meeting and filled-

in cards were collected and new ones distributed at the 

beginning of each group meeting throughout the study. 

Followup. A six-week followup of blood and urine 

glucose, urine ketones, and insulin levels for each 

treatment group was determined from analysis of data cards 

mailed in over this period* For the stress management 

group, hours spent in homework practice during this six-

week period were collected. The procedure of periodically 

reporting in blood/urine glucose and insulin levels for 

the no-treatment control group was maintained throughout 

this followup period. 

Data Analysis. The experimental design of this study 

was a between-groups design with pre-treatment and ongoing 

assessment of the dependent measures for each group. Prior 

to intervention with treatment groups, a glycosylated 
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hemoglobin Hgb Aj was obtained and a two-week baseline of 

urine and blood glucose levels, urine ketone levels, and 

insulin requirement was collected on the data card for 

the analysis at the completion of the study. Following 

this baseline, six weeks of treatment for each treatment 

group was presented. A six-week followup was conducted on 

the relevant dependent measures following completion of 

treatment. A post-followup glycosylated hemoglobin Hgb Â -

was also obtained. A no-treatment control group was 

employed and received no intervention apart from physician-

assigned monitoring and reporting of relevant dependent 

measures. 

One-way analyses of covariance with repeated measures 

were employed for statistical analysis of treatment effects, 

Potential covariates were previously identified as items 

one through seven on the data card. Pearson product-

moment correlations were performed for correlational 

analyses. 

Ressearch Hypotheses 

The following research hypotheses were tested by this 

design: a) The stress management group will show a 

significantly-greater reduction from pre-treatment to post-

treatment in required insulin, blood glucose, and urine 

glucose in comparison with the two control groups; b) The 

interpersonal relationship discussion group will show a 
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significantly-greater reduction from pre-treatment to post-

treatment in required insulin and in blood and urine glucose 

in comparison with the no-treatment group; c) The stress 

management group will show a significantly-greater 

reduction from post-treatment to followup assessment in 

required insulin and blood and urine glucose in comparison 

with the two control groups; d) The stress management 

group will show a significantly-greater reduction from pre-

treatment to followup assessment in Hgb Aj in comparison 

with the interpersonal relationship group; e) Subjects in 

both treatment groups who obtained scores on the QMI and 

on the Image Db which reflect good mental imagery of their 

disease, treatment, and self-healing variables at pre-

treatment will show less variability in urine and blood 

sugars over baseline than subjects having poor mental 

imagery scores; f) Subjects in the stress management group 

will show a significantly-greater improvement in imagery 

scores^ obtained from the QMI and the Image Db between 

pre- and post-treatment assessment than will subjects in 

the interpersonal relationship group; g) Subjects in both 

groups will show a change in the Health Attribution Test 

profile from less internal control, more control by 

powerful others, and more control by chance at pre-treatment 

assessment to increased internal control, decreased control 

by powerful others, and decreased control by chance at 
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post-treatment assessment; these changes will be signi-

ficantly greater for the stress management group in 

comparison with the interpersonal relationship group; 

h) There will be a significant correlation at pre-treatment 

and post-treatment assessment between the Social 

Readjustment Rating Scale index and variability in urine 

and blood sugars during baseline and the last two weeks of 

treatment respectively, with greater variability being 

correlated with higher scale scores; i) Subjects in the 

stress management group will show a significantly-greater 

reduction in State-Trait Anxiety Inventory scores from pre-

to post-treatment assessment relative to the interpersonal 

relationship group; j) Subjects in the interpersonal 

relationship group will show a significantly-greater change 

in the 4: RF scoring profile than will subjects in the 

stress management group from pre- to post-treatment 

assessment; k) Both at pre- and post-treatment assessment, 

those subjects showing less variability in urine and blood 

glucose values will tend to cluster within a particular 

occupational/lifestyle category as determined from the 

Self-Directed Search scoring analysis; and, 1) There will 

be no difference between groups in credibility ratings 

at pre-treatment assessment and at post-treatment 

assessment. 
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Results 

Subject Dropout Analysis 

Fifteen subjects were assigned to each of the three 

groups in this study. In the two treatment groups, three 

subjects in each group dropped out of the study after the 

treatment had begun citing an inability to meet with the 

group at the assigned times as reasons for dropping out. 

(In the stress management group, one additional subject was 

found after the treatment had begun to have a metabolic 

disturbance in addition to diabetes mellitus which directly 

affected her blood sugar. She was allowed to continue with 

the treatment program in hopes that it would be of some value 

to both of her metabolic illnesses, but her data were 

excluded from analysis.) In the no-treatment group, nine 

subjects failed to comply with instructions to monitor the 

metabolic measures and hence dropped out of the study. Thus, 

the final numbers of participants in each group were as 

follows: stress management - 12, interpersonal - 12, no-

? 
treatment - six. A X analysis of this-dropout 

frequency revealed a significant difference between the no-

2 

treatment group and each of the treatment groups, X (1) = 

6.0, £ < .01. 

Identification of Statistical Covariates 

On the basis of the stress and diabetes literature 

reviewed earlier, 13 variables were identified as potential 

covariates which might be difficult to control on the basis 
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of subject selection and assignment procedures in this study. 

These were diet maintenance, calories expended, medications 

taken, infections present, accidents, emotional conflicts, 

emotional ratings, trait anxiety, SRRS, age, sex, duration 

of illness, and insulin adjustments made. These measures 

were recorded either before or during baseline and their 

values were correlated with baseline dependent measures. 

Each of these potential covariates and the respective 

directions and number of significant (jd < .01) point 

biserial or Pearson product-moment correlations is presented 

in Table 1, Appendix P. Variables which showed very few 

significant point biserial correlations with subject 

dependent measures or nonsignificant Pearson product-moment 

correlations were excluded from the statistical covariate 

list. This preliminary analysis allowed the identification 

of six covariates for each of the three phases of treatment: 

percent times diet violated, calories expended, emotional 

ratings, age, sex, and changes in insulin means. 

Analysis of Metabolic Measures 

Metabolic dependent measures, except for Hgb A^c, 

recorded during the two-week baseline (pre-treatment), last 

two weeks of treatment (post-treatment), and last two weeks 

of followup (followup) were reduced to means and standard 

deviations for these periods and were initially analyzed by 

3 X 3 analyses of variance with repeated measures for tests 

of hypotheses a, b, c, and d. Significant main effects for 
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time were found for urine glucose means and standard devia-

tions. F-test results are presented in Table 2 for all 

metabolic analyses. Post hoc Newman-Keuls' comparisons 

between pairs of time periods revealed significant reductions 

in urine glucose means and standard deviations pre- to post-

treatment and pre-treatment to followup, c^g5 (3, 40) = 5.37, 

^ g 5 (2, 38) = 2.86, cl g,- (2, 40) = 4.26, £^g5 (3, 38) = 3, 

46, respectively. Main effects between the three groups and 

interactions were not significant. Hgb A^c measures were 

compared between the two treatment groups (no Hgb A l c measures 

were available for the no-treatment group) via 2 X 2 analysis 

of variance with repeated measures; no significant main 

effects or interactions were found in this analysis. Thus, 

on this preliminary analysis urine glucose magnitude and 

variability decreased with time but the effect cannot be 

attributed to a particular treatment. 

Hartley's tests of homogeneity of variances among 

metabolic measures revealed no significant differences 

between groups or phases for any metabolic means. Thus, the 

homogeneity of variances assumption was supported. (.See 

Table 3, Appendix Q.) 

When the dependent measures were adjusted for changes 

in insulin over a phase of treatment via 2 X 2 analyses of 

covariance with repeated measures with covariates identified 

as insulin pre-treatment minus followup means, insulin pre 

treatment minus post-treatment means, and insulin 
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Table 2 

Analysis of Variance Table for Metabolic Measures 

Measure Source df MS 

2.18 0.14 

7.52 .002 

1.73 0.16 

Urine Glucose Means 

Between Groups 2 1.28 

Group Error 20 0.59 

Between Phases 2 0.23 

Groups X Phases 4 0.05 

Phase Error 40 0.03 

Urine Glucose Standard Deviations 

Between Groups 2 0.22 

Group Error 19 0.14 

Between Phases 2 0.05 

Groups X Phases 4 0.0 2 

Phase Error 38 0.02 

Blood Glucose Means 

Between Groups 2 9343.57 

Groups Error 20 4960.30 

Between Phases 2 1143.39 

Groups X Phases 4 537.25 

Phase Error 40 791.65 

1.56 0.24 

3.37 0.04 

1.01 0.41 

1.88 0.18 

1.44 0.25 

0.68 0.61 

(Continued) 
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Table 2 (Continued) 

Measure Source df MS F P 

Blood Glucose Standard Deviations 

Between Groups 2 403.52 0. 17 0. 84 

Group Error 13 2345.33 

Between Phases 2 130.68 0. 15 0. 86 

Groups X Phases 4 382.75 0. 44 0. 78 

Phase Error 26 863.95 

Insulin Means 

Between Groups 2 229.13 0. 36 0. 71 

Group Error 22 645.26 

Between Phases 2 3.96 0. 46 0. 63 

Groups X Phases 4 2.36 0. 28 0. 89 

Phase Error 44 8. 59 

Hemoglobin A^c 

Between Groups 1 2. 27 0. 21 0. 65 

Group Error 19 10.89 

Between Phases 1 7.40 3. 15 0. 09 

Groups X Phases 1 0.65 0. 27 0. 60 

Phase Error 19 2.35 
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post-treatment minus followup means for the respective 

comparisons, the significant main effects for reductions 

over time in urine glucose means and standard deviations 

reported above endured. These results are reported in 

Table 4, Appendix R. As may be seen from Table 4, a 

significant main effect for reductions in blood glucose 

means pre-treatment to post-treatment was found as well 

when insulin was covaried. Thus, controlling for subjects' 

changes in insulin across treatment phases allowed for an 

adjustment in dependent measure means and the identification 

of significant reductions in the magnitude of blood glucose 

as well as the reductions in magnitude and variability of 

urine glucose identified earlier. 

A final set of 2 X 2 analyses of covariance with 

repeated measures was performed using the six covariates 

identified earlier to compare the two treatment groups on 

the metabolic dependent measures. These results are 

presented in Table 5, Appendix S. As may be seen from this 

table, the reductions in urine glucose means and standard 

deviations and in blood glucose means reported above 

endured on this analysis with some improved £ levels. 

Changes in blood glucose standard deviations, insulin 

means and Hgb A^ and comparisons on all measures from 

post-treatment to followup recording times failed to reach 

significance in any of the analyses performed. Urine ketones 

did not show sufficient spillage in urine to be included in 
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the data analysis. Means for all metabolic measures per 

treatment time per group before covariate adjustments are 

presented in Table 6, Appendix T. 

Analysis of Psychological Measures 

Questionnaire of Mental Imagery (QMI). The two 

treatment groups were compared on pre-treatment and post-

treatment QMI subtest and total scores via 2 X 2 analyses 

of variance with repeated measures (hypothesis f). F-test 

results are presented in Table 7. Only one subtest analysis 

reached statistical significance and this was the "cutaneous" 

subscore for the vividness of feeling or touching imagery. 

A significant interaction between groups and time was found 

for this variable. F-tests for simple main effects 

revealed a significant increase in this score from pre- to 

post-treatment for the interpersonal group only, F (1, 22) = 

6.93, 2. < .05. An increase in this score reflects a decrease 

in vividness of "cutaneous" imagery over treatment for this 

group. Likewise, a decrease in this score for the stress 

management group reflects an increase in vividness of 

"cutaneous" imagery, although this latter change was not 

significant. The total imagery vividness score across 

modalities on the QMI did not reach significance over time 

or between groups. Mean scores per treatment phase per 

group are presented in Table 8, Appendix U. 

An investigation of Pearson product-moment correlations 

between subtests and total vividness scores on the QMI and 
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Table 7 

Analysis of Variance Table for Questionnaire of 
Mental Imagery Scores 

Measure Source df MS F P 

QMI - Visual Scores 

Between Groups 1 4.22 0.14 0.71 

Group Error 21 29.41 

Between Phases 1 2.70 0.49 0.49 

Groups X Phases 1 8. 26 1.49 0. 24 

Phase Error 21 5.55 

QMI - Artistic Scores 

Between Groups 1 0.98 0.02 0.89 

Group Error 21 54.16 

Between Phases 1 0.50 0.08 0.77 

Groups X Phases 1 16.76 2.83 0.11 

Phase Error 21 5.93 

QMI - Cutaneous Scores 

Between Groups 1 0. 93 0. 03 0 .87 

Group Error 21 32. 62 

Between Phases 1 4. 82 0. 74 0 .40 

Groups X Phases 1 50. 73 7. 75 0 .01 

Phase Error 21 6. 55 

QMI - Kinesthetic Scores 

Between Groups 1 6.33 0.08 0.78 

Group Error 21 81.72 

(Continued) 
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Table 7 Continued) 

Measure Source df MS F P 

QMI - Kinesthetic Scores (continued) 

Between Phases 1 0.63 0.18 0.68 

Groups X Phases 1 4.11 1.17 0.29 

Phase Error 

QMI • - Taste Scores 

Between Groups 1 0.52 0.01 0.93 

Group Error 21 68.42 

Between Phases 1 0.08 0.01 0.92 

Groups X Phases 1 0.08 0.01 0.92 

Phase Error 21 7. 33 

QMI -• Olfactory Scores 

Between Groups 1 15.72 0.21 0.65 

Group Error 21 75.22 

Between Phases 1 0.36 0.06 0.81 

• Groups X Phases 1 13. 76 2.13 0.16 

Phase Error 21 6.45 

QMI - Somatic Scores 

Between Groups 1 8.26 0.16 0.70 

Group Error 21 52.60 

Between Phases 1 4. 75 0.63 0.44 

Groups X Phases 1 7.54 1.00 0.33 

Phase Error 21 7.53 

(Continued) 
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Table 7 (Continued) 

Measure Source df MS F p 

QMI • - Total Scores 

Between Groups 1 64. 74 0. 03 0. 86 

Group Error 21 1967.77 

Between Phases 1 61.48 0. 59 0. 45 

Groups X Phases 1 88.00 0. 84 0. 37 

Phase Error 21 104.32 

the metabolic measures recorded in this study (hypothesis e) 

revealed significant negative correlations between vividness 

scores on "cutaneous" imagery and blood glucose means (r (21) 

= -.54, £ = .008), and between vividness scores on 

"kinesthetic" imagery (imagery of performing certain behaviors) 

and urine glucose variability (r (21) = -.44, £ = .03), 

both on all treatment subjects combined at pre-treatment. 

At post-treatment significant negative correlations were 

found for the interpersonal group only between vividness 

scores on "taste" imagery and Hgb A^c measures (r (8) = -.64, 

£ = .05) and between vividness scores on "olfactory" imagery 

and blood glucose variability (r (7) = -.68, £ = .04). Each 

of these relationships suggests that poorer metabolic control 

was associated in this study with more vivid mental imagery, 

and vice versa. (See Table 9, Appendix V for all 
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psychological measure correlations with metabolic measures 

for each group at each phase of treatment.) 

Image Db. Since the Image Db is a new imagery 

assessment device and lacks validity and reliability data, 

preliminary data gathered in the present study will be 

presented on the construct validity and inter-rater 

reliability of this assessment tool. Imagery interviews 

with each subject using the Image Db Interview Record 

(Appendix D) before and after treatment were conducted by 

the experimenter. These interview protocols were coded and 

blindly scored by two independent raters using the Imagery 

Scoring Sheet attached to the Interview Record. A total 

imagery score was computed from the scoring sheet for each 

subject and scores for each subject at pre-treatment and at 

post-treatment were correlated between the two raters. For 

pre-treatment ratings, the inter-rater reliability coefficient 

r (21) = +.67, £ = .0004; for post-treatment ratings, the 

inter-rater reliability coefficient r (21) = +.91, = .0001. 

Correlations between each rater's scores on the scoring 

sheet and the various vividness subtest and total scores on 

the QMI were determined as a preliminary measure of construct 

validity for the Image Db. Only one of the rater's pre- and 

post-treatment scores correlated significantly with one 

subtest of the QMI, the pre-treatment subtest of 

"kinesthetic" imagery vividness, r_ (21) = +.44, £ = .04. 

All other correlations were nonsignificant. These results 
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suggest that the Image Db is not a strong measure of general 

imagery vividness nor of vividness across visual, auditory, 

cutaneous, gustatory, olfactory, or somatic imagery 

modalities and that it only weakly taps into vividness 

imagery of body movements and performance. However, on one 

of the rater's pre-treatment imagery scores, the Image Db 

correlated significantly with blood glucose variability 

(hypothesis e), r (17) = -.53, R - .02. (See Table 9, 

Appendix V.) These results suggest that better imagery of 

disease-related phenomena for the diabetic subjects in this 

study was associated with improved metabolic control and 

that the Image Db may be measuring some aspect of imagery 

other than the construct of vividness. 

As with the QMI, both treatment groups were compared on 

pre-treatment and post-treatment Image Db scores for each 

rater separately via 2 X 2 analyses of variance with 

repeated measures (hypothesis f). The results of these F-

tests are presented in Table 10. For both raters a highly 

significant interaction was discovered between groups and 

times. F-test post hoc comparisons of simple main effects 

for both rates revealed a highly significant increase 

following treatment in Image Db scores for the stress 

management group only, F (1, 20) = 84.03, p < .001; F (1, 20) 

= 39.86, £ < .001 respectively. This post hoc analysis also 

determined that the Image Db scores at post-treatment 
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Table 10 

Analysis of Variance Table for Image Db Scores 

Measure Source df MS F P 

Image Db Scores from Rater #1 

Between Groups 1 1184.64 18.34 .0003 

Group Error 21 64.59 

Between Phases 1 1238.24 45.97 .0000 

Groups X Phases 1 1121.89 41.65 .0000 

Phase Error 21 26.93 

Image Db Scores from Rater #2 

Between Groups 1 1181.99 13.21 .00 2 

Group Error 21 89.45 

Between Phases 1 767.67 31.58 .0000 

Groups X Phases 1 297.93 12.25 .002 

Phase Error 21 24.31 

assessment for the stress management group were significantly 

greater than those for the interpersonal group, F (1, 36) = 

31.82, £ < .001; F (1, 32) = 12.52, £ < .005. Pre-treatment 

means did not significantly differ between the two groups. 

These two interactions for the two separate raters are 

graphically depicted in Figure 3. Means for each rater per 

group per treatment phase are presented in Table 8, Appendix 

U. 
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Figure 3. Image Db ratings before and after treatment for the two 
treatment groups. Upper figure is for rater #1; lower figure is for 
rater #2. 
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Health Attribution Test (HAT). Analyses of variance 

with repeated measures across the two assessment periods 

and between treatment groups for each of the subscores on 

the HAT (internal locus of control, belief in powerful 

others, and belief in chance) were conducted (hypothesis g). 

These results are presented in Table 11. Analyses of health 

attributional beliefs in powerful others and beliefs in 

chance revealed significant main effects for time for both 

subscores. Thus, both groups showed significant decreases 

in confidence in powerful others and in beliefs in chance 

over the course of treatment, with the stress management 

group demonstrating a decrease in confidence in powerful 

others nearly two and one-half times that of the inter-

personal group and a decrease in beliefs in chance nearly 

five times that of the interpersonal group over the course 

of treatment. Neither of these differences between groups 

reached significance, however. (Pre- and post-treatment 

means for each group are presented in Table 8, Appendix 

U.) 

Analysis of variance with repeated measures of HAT 

beliefs in internal control over one's own health revealed 

a significant interaction between groups and time (see 

Table 11). Post hoc F-test comparisons of simple main 

effects produced a significant increase after treatment in 



120 

attributions of internal control over one's health for the 

stress management group, F (1, 20) = 5.49, £ < .05, and a 

nonsignificant decrease in attributions of internal control 

after treaitment for the interpersonal group. Differences 

between groups at pre-treatment and at post-treatment did 

not reach significance. 

Thus, it may be summarized that the subjects in the 

stress management group decreased their attributional 

valence for powerful others and for chance while increasing 

their beliefs in their own control over their disease and 

health following treatment. Subjects in the interpersonal 

group, on the other hand, also decreased their attributional 

valence for powerful others and for chance without signifi-

cantly increasing their beliefs in self-control over health. 

In fact, this latter measure tended to decrease with 

treatment. Figure 4 graphically depicts the significant 

interaction between treatment groups and time for the HAT 

internal subscore, as well as the main effects for time for 

both groups on the powerful others and chance subscores. 

Social Readjustment Rating Scale (SRRS). Pearson 

product-moment correlation coefficients were determined 

between both pre-treatment and post-treatment SRRS scores 

and the metabolic measures recorded at these two time 

samples (hypothesis h). (See Table 9, Appendix V.) 

None of these correlations approached significance 
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Table 11 

Analysis of Variance Table for Health Attribution Test Scores 

Measure Source df MS F. p 

HAT - Internal Scores 

Between Groups 1 72.61 0.54 0. 47 

Group Error 21 134.27 

Between Phases 1 8.56 0.62 0. 44 

Groups X Phases 1 94.13 6.77 0. 02 

Phase Error 21 13.91 

HAT - Powerful Others Scores 

Between Groups 1 17.72 0.25 0. 62 

Group Error 21 70.48 

Between Phases 1 238.74 18.52 • 0003 

Groups X Phases 1 41.17 3.19 0. 09 

Phase Error 21 12.89 

HAT - Chance Scores 

Between Groups 1 64.74 1.13 0. 30 

Group Error 21 57.05 

Between Phases 1 82.79 4.60 0. 04 

Groups X Phases 1 35.92 2.00 0. 17 

Phase Error 21 17.99 
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at either time period. Thus subjects' metabolic measures 

during baseline and the two weeks of post-treatment did not 

appear to be influenced by the relative amount of stress 

they had experienced six months prior to the study and over 

the approximately two months of treatment. 

State-Trait Anxiety Inventory. Changes in state and 

trait anxiety for each group over treatment were analyzed 

by 2 X 2 analyses of variance with repeated measures 

(hypothesis i). Results are presented in Table 12. As may 

Table 12 

Analysis of Variance Table for State-Trait Anxiety 
Inventory Scores 

Measures Source df MS F P 

State Anxiety Scores 

Between Groups 1 515.96 4.13 0. 06 

Group Error 21 124.85 

• Between Phases 1 0.13 0.00 0. 97 

Groups X Phases 1 23. 78 0.31 0. 58 

Phase Error 21 75.51 

Trait Anxiety Scores 

Between Groups 1 676.67 5.30 0. 03 

Group Error 21 127.74 

Between Phases 1 17.18 0.49 0. 49 

Groups X Phases 1 14.92 0.43 0. 52 

Phase Error 21 34.99 
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be seen from this table, a significant main effect for 

trait anxiety between groups was identified. Newman-Keuls' 

post hoc comparisons between groups at pre- and post-

treatment revealed a significant simple effect at 

post-treatment between groups, with the stress management 

group significantly lower in trait anxiety than the inter-

personal group, £ < 9 5 (2, 21) = 3.74. The groups did not 

differ significantly at pre-treatment assessment. No 

significant main effects or interactions were found for the 

state anxiety measures. Means are presented in Table 8, 

Appendix U. 

Correlations of state and trait anxiety with metabolic 

measures at pre-treatment (Table 9, Appendix V) revealed a 

significant negative relationship between urine glucose 

variability and state anxiety, with higher state anxiety 

scores associated with lower variability in urine glucose 

and improved metabolic control and vice versa, r (21) = -.45, 

£ = .03. 

4RF. Two-way analyses of variance with repeated 

measures for each of the four subtests of the 4 RF revealed 

no significant main effects or interactions (hypothesis i). 

F-test results are shown in Table 13. Thus the 4 RF showed 

no changes with treatment for either group. Correlational 

analysis of the relationships between 4 RF subscores and 

metabolic measures for both groups combined before treatment 

and after treatment produced no significant correlations 
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Table 13 

Analysis of Variance Table for 4 RF Scores 

Measures Source df MS F P 

4 RF - Sexual Scores 

Between Groups 1 42.33 0.50 0.49 

Group Error 21 84.79 

Between Phases 1 1.75 0.19 0.67 

Groups X Phases 1 12.10 1. 32 0.26 

Phases Error 21 9.18 

4 RF -• Identification Scores 

Between Groups 1 2.37 0.05 0.82 

Group Error 21 47.21 

Between Phases 1 2. 29 0.34 0. 57 

Groups X Phases 1 0.90 0.13 0. 72 

Phases Error 21 6.71 

4 RF • - Problem Solving Scores 

Between Groups 1 0.63 0.02 0.89 

Group Error 21 34.58 

Between Phases 1 0.26 0.10 0.76 

Groups X Phases 1 3.05 1.11 0.30 

Phases Error 21 2. 74 

4 RF - Parental Scores 

Between Groups 1 24.41 0. 38 0.54 

Group Error 21 63.83 

Between Phases 1 12.82 1.11 0.30 

(Continued) 



126 

Table 13 (Continued) 

Measures Source df MS F p 

4 RF - Parental Scores (Continued) 

Groups X Phases 1 1.08 0.09 0.76 

Phases Error 21 11.54 

at either time (Table 9, Appendix V). Thus the four relation-

ship factors of sexual satisfaction, identification with the 

significant other, mutual problem solving, and parental 

interactional style did not relate significantly to the 

metabolic measures recorded in this study and were not 

significantly affected by either treatment. 

Self-Directed Search (SDS). Pearson product-moment 

correlations were performed at pre-treatment and at 

post-treatment between each of the subscales of the SDS and 

the metabolic measures for all subjects combined into one 

group (hypothesis k). These correlations are presented in 

Table 9, Appendix V. At pre-treatment recording times, the 

"realistic occupations" subscale correlated significantly 

and negatively with urine glucose means and with Hgb A l c, 

r (21) = -,.52, £ = .01, and r (21) = -.41, £ < .05 

respectively. The "investigative occupations" subscale 

correlated significantly and negatively with variability in 

blood glucose at pre-treatment, r (17) = -.55, = .01, and 
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and the "conventional occupations" subscale correlated 

significantly and negatively with urine glucose means at 

pre-treatment, r (21) = -.46, £ = .03. At post-treatment 

recording times, only the "conventional occupations" 

subscale maintained its correlational significance with a 

metabolic measure, and that was with variability in insulin, 

r (21) = -,.46, £_ = .03. No other correlations at pre- or 

post-assessment reached statistical significance. Therefore, 

at pre-treatment assessment, the more closely subjects' 

interests, preferred activities, and competencies paralleled 

those of persons in skilled trades, technical and some 

service occupations ("realistic occupations") or in 

scientific and some technical occupations ("investigative 

occupation") or in office and clerical occupations 

("conventional occupations"), the better was their metabolic 

control on at least one measure. Also, at post-treatment 

the more closely subjects' interests, preferred activities, 

and competencies paralleled those of persons in office and 

clerical occupations ("conventional occupations"), the better 

was their metabolic control on one measure. Persons who 

embraced artistic occupations, social services occupations, 

and enterprising occupations did not show a significant 

relationship between occupational preference and metabolic 

control. 
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Analysis of Psychophysiological Assessments 

Analyses of EMG and temperature measures recorded 

during reading and self-directed relaxation at pre-treatment 

and at post-treatment psychophysiological assessments were 

performed by separate t-tests. Comparisons were made 

between groups at pre-treatment and at post-treatment on 

reading EMG and temperature and on relaxing EMG and 

temperature. Additionally, comparisons were made within 

each treatment group on changes in all measures, including 

reading-relaxation differences, pre-treatment to post-

treatment. None of these it's reached statistical signifi-

cance. (These results are shown in Table 14, Appendix W, 

along with mean values.) Thus it is safe to say that neither 

group produced changes with treatment in any of the psycho-

physiological measures recorded and that neither group 

differed from the other on any of the measures recorded at 

the two assessment times. 

Analysis of Credibility Measures 

Credibility in treatment rationale evaluations were 

conducted at pre-treatment assessment and at post-treatment 

assessment and the anonymous subject ratings were compared 

between groups at both time periods by t>tests for 

independent groups (hypothesis 1). At pre-treatment 

assessment the groups did not differ significantly on 

credibility ratings, t (26) = .87, p < .05. However, at 

post-treatment assessment the stress management group was 
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significantly higher in credibility ratings than the 

interpersonal group, _t (20) = 2.95, ^ < . 005. The increase 

in credibility of the stress management group from pre- to 

post-treatment was significant, t (24) = 2.19, < .025, 

while the slight decrease in credibility for the inter-

personal group was not significant. 

Discussion 

Separating the 13 research hypotheses into the two 

general categories of metabolic change hypotheses and 

psychological change hypotheses, the general statement may 

be made that the metabolic change per treatment group 

hypotheses received little support from the present 

investigation while the psychological change hypotheses 

received fairly strong support. This statement begs for 

further elaboration, and such an undertaking will be attempted 

on the following pages. In keeping with the organizational 

format for data presentation offered in the Results section, 

comment should be made about the subjects selected for 

inclusion in this study and the limits imposed on generali-

zability to the larger, highly heterogeneous population of 

Type 1, insulin-dependent diabetics. 

The sample selected for study in this investigation 

was almost by necessity biased from a number of perspectives. 

The constraints imposed by the exigencies of controlling a 

number of extraneous sources of variation impacting on the 
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metabolic dependent measures, such as diet, calorie expendi-

ture, emotional conflicts experienced, daily insulin 

adjustments, age, etc., for such a small sample mandated a 

high daily response cost for participants. In the economics 

of behavioral medicine field research, this demand frequently 

translates into selection of subjects who are not only 

highly motivated to change and to gain some control over 

their disease but who also are sufficiently compulsive, 

clerical, and dedicated to not shy away from the task of 

daily monitoring and treatment implementation. This lack of 

discomfort with self-monitoring also encourages a closer 

working relationship with the personal physician, whose 

consultation, especially for the recently diagnosed diabetic, 

is crucial. Such consultation was also crucial for this 

study and argued for the selection of patients having such 

a relationship. Of course, the subjects in this study 

manifested some variability along these dimensions, and 

those who decided not participate in the study probably 

embodied what may well be a more representative sample of 

insulin-dependent diabetics. 

With regard to this group of subjects who dropped out 

of the study and the highly significant difference between 

the no-treatment dropout rate and that of the treatment 

groups, it should be pointed out that the actual response 

cost for the treatment subjects was considerably greater 
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than for the no-treatment subjects. Not only were treatment 

subjects required to monitor urine and blood glucose, urine 

ketones, and insulin values periodically each day for over 

three months, but they also were responsible for the expense 

and inconvenience of two Hgb A l c laboratory tests, attendance 

at six weekly group meetings, frequent home practice and the 

monitoring of same for 12 weeks, and the daily monitoring 

of diet, exercise, emotional conflicts, etc. The reinforcing 

value of these group meetings is clearly reflected in the 

20% dropout rate of the two treatment groups and the 60% 

dropout rate of the no-treatment group. One can only 

speculate as to how many potential dropouts, those who may 

more closely represent the modal insulin-dependent diabetic, 

completed the treatment program because of the reinforcing 

value of the group meetings. When one considers that self-

monitoring itself is a treatment intervention and, as we 

shall see later, that the metabolic changes observed over 

time across all three groups may well be a result of self-

monitoring, the benefits of "support groups" which monitor 

and reinforce self-monitoring, self-responsibility, and 

self-competence should not be underestimated. Indeed, the 

significant difference between the treatment groups and 

the "no-treatment" group in dropout rate may be one of the 

most important outcomes of this study. 
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As alluded to in the general statement earlier of 

support, or lack thereof, for the metabolic hypotheses 

tested by this study, research hypotheses a, b, c, and d 

were not supported. Although the three groups did show 

improved metabolic control with time on urine glucose 

magnitude and variability and blood glucose magnitude, the 

groups did not differ significantly from one another at any 

time period. This change with time suggests that some 

extraneous variable common to all participants in the study 

was operating to improve their metabolic control. Since 

documented sources of such variation for diabetics, such as 

changes in diet or exercise regimens, adjustments in insulin 

and emotional stress, were controlled either by statistical 

covariation or by random assignment, it seems reasonable to 

conclude that the one variable which changed between pre-

treatment and post-treatment and between pre-treatment and 

followup measurements was the onset and continuation of 

rigorously-checked self-monitoring of metabolic measures 

relevant to the control of blood sugar. Of further 

circumstantial support for this conclusion is the observation 

that significant changes in the above-mentioned metabolic 

measures occurred between pre-treatment and post-treatment 

and between pre-treatment and followup, not between 

post-treatment and followup after self-monitoring had already 

been operational for eight weeks. The effects of reinforced 
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self-monitoring on improved metabolic control have also 

been supported in one group study by Epstein et al. (1981), 

and in one single subject case study by Lowe and Lutzker 

(1979). 

Why the stress management group was not differentially 

effective over the other two groups on the metabolic 

measures deserves special attention, especially given the 

argument advanced in the Introduction of the intimate 

relationship between stress and diabetes. There are several 

possible explanations for this disappointing outcome: 

(a) the stress management group participants possibly 

experienced very low stress levels and consequently were not 

affected by a treatment designed to lower stress responses 

further (law of initial values). This argument however 

seems untenable since the two treatment groups' SRRS scores 

did not differ statistically on t̂ -test comparisons at pre-

treatment or at post-treatment, although the stress management 

group tended to have higher stress scores at both pre-treatment 

(X = 170.5), and post-treatment (X" = 130.5). These scores 

may be seen to fall within the mid-range of SRRS scores 

(0 - 300+); (b) the particular stress management treatment 

programs used, while useful in lessening the effects of 

certain kinds of stress, possibly have little impact (beyond 

self-monitoring effects) on the metabolic measures relevant 

to diabetes mellitus. Although this remains a tenable 



134 

argument and can only be answered by continued research, 

the fact that the stress management program utilized in the 

present study was a multi-component, or "shotgun," approach 

designed to maximize the positive outcome potentials gives 

one cause to wonder just what component combination would be 

effective in lessening the stress effects documented in the 

Introduction; (c) the stress management treatment program 

used, while effective with certain personality profiles of 

individuals, possibly was not a differentially effective 

intervention with the particular constellation of individuals 

assigned to the treatment. The same query presented above 

regarding the shotgun approach is relevant here as well. 

However, it is interesting to note that one subject in this 

group decreased daily insulin requirements 16 units over the 

six weeks of treatment and another decreased insulin 

requirements by eight units over the same period, while the 

group mean change pre-treatment to post-treatment was less 

than two units. Thus it seems clear that this treatment was 

much more effective for some group members than for others. 

Hopefully future research endeavors will focus on this 

hypothetical optimum match between individual and treatment; 

(d) the subjects in the stress management group possibly did 

not acquire the stress reduction techniques taught in the 

group sufficiently well to effectively intervene in and 

lessen the effects of their own life stresses. This last 
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explanation is probably the one most supported by the data 

collected in this study. A review of the psychophysiological 

assessment results for the stress management group clearly 

shows that, after six weeks of relaxation training, hypnosis, 

stress inoculation training, and imagery training with 

assigned practice twice daily, subjects were no better at 

decreasing muscle tension or at raising peripheral temperature 

(decreasing sympathetic arousal) than they were before 

treatment or compared to the interpersonal group subjects 

who received no such training. Mean minutes of practice of 

assigned homework per subject in this group during the 

entire six weeks of training were 214 minutes or about 3.6 

hours. This comes to about five minutes of practice per day 

per person, far less than the 40 minutes assigned per day and 

recommended by such stress reduction training programs as 

those by Stroebel (1980), and Mitchell and White (1977). In 

short, it is doubtful that the subjects in this group 

practiced the stress reduction techniques sufficiently long 

enough to acquire an effective intervention strategy. An 

important exception to this statement may be seen in the 

significant lowering of trait anxiety for this group 

following treatment. Perhaps some of the stress management 

strategies taught in this group had begun to have some effect 

on subjects' more enduring anxiety traits such that subjects 

in general felt less anxious following treatment. 
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Additionally, Pearson product-moment correlations between 

minutes of practice during the six weeks of training for 

the stress management group participants correlated signi-

ficantly with decreases in blood glucose values over this 

same period, r (11) = +.65, JD < .05. Thus there is some 

evidence to suggest that more significant metabolic changes 

might have been evinced for this group had they merely 

practiced more. It would appear, therefore, that the 

comparative efficacy of the stress management strategy on 

metabolic control of diabetes mellitus was not adequately 

tested in the present study due to the poor acquisition of 

the stress reduction responses. Future research requiring 

the acquisition of stress reduction strategies via home 

practice would do well to contract more formally with 

participants and to use more enforceable consequences than 

the present study employed. More frequent checks and feed-

back on acquisition of stress reduction skills would provide 

an avenue for additional training when needed. 

Hypothesis e received partial support from the data 

analysis; that is, subjects in both groups who obtained 

higher scores at pre-treatment on the Image Db tended to 

also show lower scores on blood glucose variability over 

baseline measurement, as predicted. The opposite effect 

from that predicted, and in fact discovered for the Image Db, 

was found for the QMI; increased vividness of imagery tended 

to be associated with increased variability in urine and 
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blood glucose and with higher blood glucose means and Hgb 

A ĉ,. It is tempting to speculate that increasing imagery 

vividness in the absence of a positive valence for such 

imagery or in the absence of controllability of such images 

(White, Sheehan, § Ashton, 1977) could well be stressful, 

counter-therapeutic, and ultimately lead to poorer metabolic 

control. On the other hand, the imagery training component 

of the stress management treatment program focused on very 

positive, vivid, and personally-controllable mental imagery 

of one's disease, treatment, and self-healing variables and 

the data are clear that those who increased their Image Db 

scores also evinced improved metabolic control. 

Hypothesis f was also partially supported, in that QMI 

imagery vividness scores did not significantly increase for 

the stress management group with treatment. However, in 

light of the finding that higher QMI vividness scores were 

associated with poorer metabolic control, this failure to 

support is not particularly disappointing. The highly 

significant increase in Image Db scores with treatment for 

the stress management group and the large, significant 

difference after treatment between the two groups on this 

score strongly supports the power of the imagery induction 

program to improve the quality of subjects' disease imagery, 

treatment imagery, and self-healing imagery. Furthermore, 

the improved metabolic control associated with high Image Db 
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scores suggests that this induction program can positively 

effect diabetics metabolic control. 

Hypothesis g was generally supported by the data 

analysis. Both groups did in fact decrease confidence in 

powerful others and in chance over the course of treatment 

as predicted, but, in contrast to the prediction, the groups 

did not differ statistically from one another on these two 

measures. On the internal control measure only the stress 

management group significantly increased attributions of 

internal control with treatment. By way of interpretation 

of these results, one might speculate that the process of 

discussing one's disease with other diabetics in a group 

format allows for considerable "comparison of notes" 

regarding satisfaction and dissatisfaction with physicians 

and other health care providers and for considerable 

education and information sharing on the pragmatics of 

managing one's disease. Indeed, a noteworthy phenomenon 

occurring in both groups was the eagerness with which the 

more well-informed and schooled diabetics would share infor-

mation on disease management with the group and assume a 

prominent leadership role in the group. These group process 

phenomena may well be the guiding force in the observed 

changes in confidence in powerful others and in chance. 

However, one must not rule out the impact of self-monitoring, 

even in the absence of group support, as a potential change 
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variable on the observed health attributions. Changes in 

internal control, on the other hand, can be ascribed to the 

content of the stress management treatment program, a 

treatment perspective steeped in not-so-subtle messages of 

self-responsibility and self-control over one's illness and 

health. The interpersonal group, by virtue of its focus on 

more external relationship variables, may be construed as 

de-emphasizing ascriptions of internal control. 

Hypothesis h was not supported by the treatment data. 

This result was surprising in the light of studies reviewed 

earlier showing significant correlations between stressful 

life events and both metabolic variables and disease. Since 

early correlational studies relating the SRRS to metabolic 

measures failed to find significant correlations reportedly 

due to small n's, perhaps the failure to support this 

hypothesis is a function of the small number of comparisons 

made. On the other hand, subject selection procedures could 

have identified a subgroup of diabetics who do not respond 

to life stress with disturbed metabolic control. 

Hypothesis i was supported with regard to trait anxiety 

reductions following stress management training and not 

supported with regard to state anxiety reductions. As 

alluded to earlier, trait anxiety reductions following stress 

management training would be anticipated were the treatment 

effective in lessening the subjects' general anxiety level. 
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Thus, although subjects were not successful in applying the 

stress reduction strategies to lessen muscle tension and 

immediate sympathetic nervous system arousal beyond pre-

treatment levels, they had apparently begun to make some 

inroads into the more characterological aspects of their 

anxiety. Given the paucity of practice time devoted to 

relaxation training, it would seem that the cognitive 

restructuring activities engaged in in the group (stress 

inoculation training and hypnosis) were primari-ly responsible 

for this change. With regard to the lack of change in state 

anxiety, such might not be unexpected when one recalls that 

state anxiety is an immediate and evanescent measure of 

anxiety, probably in this case a transient effect of the 

assessment situation. That stress management subjects were 

no more facile at handling this situation at post-treatment 

than at pre-treatment merely suggests that the relaxation 

response was not available to the subjects during this 

sudden situational stress, probably due to lack of practice. 

Hypothesis j was not supported in the present study; 

there were no significant changes in any of the subtest 

scores following treatment. Although this could reflect the 

absence of any interpersonal relationship training effects, 

it more probably indicates that this questionnaire did not 

adequately assess the relevant change constructs tied to the 

relatively brief communication training program. 
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Hypothesis k was supported, although in a more complex 

fashion than originally predicted. In general, improved 

metabolic control correlated with three occupational/lifestyle 

categories: realistic occupations, investigative occupations, 

and conventional occupations. However, only one of these 

categories persisted over time, the conventional occupational/ 

lifestyle category. This category includes people who like 

to keep detailed records of expenses, to file letters, 

reports, records, etc., to manipulate numbers, and to keep 

their rooms neat, and who enjoy clerical work and business. 

The other two lifestyle categories associated with improved 

metabolic control on pre-testing also deal with rather 

compulsive, detailed, and pragmatic lifestyles. These stand 

in marked contrast to the three remaining occupational/ 

lifestyle categories on the SDS of artistic, social, and 

enterprising. It is not too difficult to understand how 

improved metabolic control for diabetics might be associated 

with persons who are detailed, compulsive, and pragmatic 

and who like to keep records. Indeed, this type of person 

fits quite nicely with the description mentioned earlier of 

the type of person who would volunteer to participate in a 

study such as this one. 

Hypothesis 1 was also partially confirmed by the 

equalities of credibility ratings at pre-treatment assessment. 

However, after treatment, the stress management training 
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program had increased in believability to the extent that 

the ratings were no longer statistically equal. Since the 

interpersonal treatment program has distinguished itself in 

this data analysis as no longer an attention placebo control 

group, this lack of equality of credibility at post-treatment 

is not important to the integrity of the study design. What 

is significant here is the observation that of the three 

interventions employed in this study, the single treatment 

that has the highest credibility after treatment (and thus 

quite possibly the best likelihood of being continued by the 

subject himself after treatment), the lower dropout rate, 

the most pronounced positive effects on the psychological 

change measures, and which also produces change in the 

metabolic measures over time is the stress management 

treatment. 

In the Introduction a reconceptualization of treatment 

programs for diabetes mellitus was presented. It might 

prove of interest to briefly look at the results of this 

study within the context of that reconceptualization. With 

regard to programming strategies which impact upon metabolic 

control, it would tentatively appear that self-monitoring of 

urine glucose, blood glucose, and insulin improves metabolic 

control. This finding by itself is not too surprising given 

the fact that many diabetics adjust daily insulin in 

accordance with urine and/or blood glucose readings. With 
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regard to metaprogramming strategies to establish and 

maintain close monitoring of metabolic indices. It would 

appear that weekly small group meetings of fellow diabetics 

can support daily self-monitoring. The analogy to the 

Weight Watchers group approach to dietary regulation is 

worth mentioning in this context; the waters for such a 

formal program for diabetics are to date untested but merit 

further investigation. The changes in attributional valences 

noted in this study, especially for the stress management 

group could well provide for a more enduring effect of the 

metaprogramming strategy. Finally, another programming 

strategy suggested by the present investigation is the 

imagery induction procedure, although the relationships to 

date are correlational and involve small numbers of 

diabetics. Clearly the findings of the present study, that 

more positive disease, treatment, and healing imagery 

positively correlate with improved metabolic control of 

diabetes mellitus suggests an exciting domain of research 

and treatment on the horizon. 
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Appendix A 

Rationale and Brief Description of Project 

As you know, there are a number of things which 

influence the management of your diabetes. Your own 

physician has probably stressed the importance of maintaining 

a good diet, of getting plenty of exercise, and of taking 

insulin on a regular basis. Each of these practices if used 

properly is known to improve the body's regulation of blood 

sugar. However, there are other recently-discovered 

practices that can affect your blood sugar and your diabetes 

as well. One of these practices is how you deal with the 

problems, difficulties, disappointments, discomforts, and 

pleasures involved in daily living. For example, sometimes 

a disappointment or frustration at work or home can lead to 

an increase in your blood sugar and to feelings of weakness, 

thirst, headache, nausea, and maybe even some difficulty in 

concentrating or thinking. The way you go about handling 

these daily problems can have a dramatic effect on your 

daily blood sugar readings. 

The purpose of this study is to teach you some ways to 

help you handle these daily problems. After a couple of 

weeks of some basic data collection, we will be meeting 

together for one and one-half hours each week in a group of 

up to 15 people to discuss and to learn how to handle our 

daily problems. These group meetings will be directed by a 

psychology clinician and by a registered nurse. We will 
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teach each other some basic problem-solving practices; we 

will expect each group member to use these practices at home 

and at work to handle any ha-sles that may arise. After six 

to eight weeks of meeting together in a group, we will stop 

the group meetings, but we will expect each group member to 

continue home and work practice and application for another 

six weeks. After this time, we will leave it up to you as 

to whether you continue to apply what you have learned. We 

expect the procedures that you learn in these group meetings 

to have an impact on the management of your diabetes, but 

you must practice them as we advise during these 12-14 weeks 

in order for this impact to be significant. This is very 

important.1 A few months after the study is over we will 

contact you again by phone to see how you are doing. 

In order to determine the effect of these practices on 

your diabetes management, we must have urine and blood sugar 

data throughout the 14-16 weeks of the study. This informa-

tion is easily obtained by yourself. It involves little more 

than the daily monitoring advised by your personal physician 

and collected in your diabetes diary. It includes urine 

sugar and ketone levels taken before each meal and at bedtime 

each day, and blood sugar levels taken before breakfast each 

day (during the first and last week of the study only we 

will ask that you record blood sugar levels taken twice 

each day, before breakfast and two hours after your last 



/ 

146 

Appendix A--Continued 

mean each day). To make this reporting as easy as possible, 

we will provide you with a data card for each day of the 

study on which to record this information and to return to 

us in the group meetings or by mail. This card is shown 

below. You'll notice that it includes some other information 

as well, which is very easily reported. We've used these 

cards in diabetes groups before and after a week of adjust-

ment to them, everyone who has used them has found them 

very easy to fill out. Take some time now to look over the 

card and I'll describe each item for you and answer any 

questions. 

Name: DATA CARD Date 

1. Diet: Maintained Violated 

How: 

2. Exercise: Calories expended/day 

3. Medication: Yes No Name 

Reason: 

4. Infection: Yes No Describe 

5. Accidents: Yes No Describe 

6. Emotional/Environmental Conflicts: Yes No 

Describe 

7. Emotional Rating Scale: 0 1 2 3 4 

8. Urine Glucose Levels: Pre-Breakfast Pre-Lunch 
Pre-Dinner Bedtime 

9. Urine Ketone Levels: Bedtime 

10. Blood Glucose Levels; Pre-Breakfast 
Two hours after last meal 

11. Insulin Dosage: Units_ Time ; Units Time 

12. Home Practice Session: Yes No From to 
Before Practice Rating After Practice Rating 
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At the beginning of the study and at the end we will ask 

you to complete a number of psychological questionnaires. 

These questionnaires are given only to identify changes that 

may occur as a result of the problem-solving practices you 

learn; they are not given for the purpose of analyzing your 

personality or for in any way labeling or categorizing you. 

We will also ask you to sit comfortably in a chair and to 

read and relax while we collect some very basic biofeedback 

data. This whole questionnaire and biofeedback procedure 

should not take longer than two hours. Any information we 

collect from you will be absolutely confidential and your 

name will not be used in any reports of the results of this 

study. 

Because changes in lifestyle may well produce altered 

blood glucose and could require insulin adjustments, we 

strongly advise you to keep careful watch over your blood 

sugar, to complete a data card for every day of this study, 

and to maintain frequent contact with your physician. Your 

insulin may well have to be adjusted as a result of this 

study, just as it would if you embarked on a rigid exercise 

program or altered your diet dramatically. Therefore, we 

strongly encourage you to consult with your personal 

physician regarding any needed adjustments. We also ask that 

you keep any diets or exercise programs that you are presently 

on constant throughout this study; that is, do not change 
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your diet or exercise from its present regimen until this 

study is over or unless your physician advises you to do so. 
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Medical History-

Date 

I. General Demographic Information 

Name: 

Address: 

Social Security Number: Date of Birth: 

Occupation: 

Home Phone: Business Phone: 

Marital Status: (Circle one) single engaged married 

remarried separated divorced widowed 

If married, name of spouse: 

Your Height: Your Weight: 

Religious Preference: 

What are your hobbies?_ 

How do you exerci_se? 

How much (or long) do you exercise each day (or week)? 

How many hours of sleep do you average each day? 

How many hours do you spend in work each day? 

How many hours do you spend in play each day? 

Briefly describe any diet(s) you are presently on. 

If you are on a diet, which of the following best 
describes the extent to which you stay on your diet 
(circle answer): 
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ISO 

I 2 
Not at all Rarely 

II. Family History 

Sometimes Most of 
the time 

All the time 

A. Your mother's name: Age 

B. Your father's name: Age 

C. Your brother's name: Age 

D. Your brother's name: Age 

E. Your brother's name: Age 

F. Your sister's name: Age 

G. Your sister's name: Age 

H. Your sister's name: Age 

I. Your mother's mother's name: Age 

J. Your mother's father's name: Age 

K. Your father's mother's name: Age 

L. Your father's father's name: Age 

M. Your child's name: Age 

N. Your child's name: Age 

0. Your child's name: Age 

P. Your child's name: Age 

Q. Aunts and Uncles. 

R. 1st i Cousins. 

If any of your relatives listed above have had or presently 

have any of the illnesses listed below, place the identifying 

letter (A, B, C, etc.) of that relative next to the appropriate 

illness. 

_____ High Blood Pressure 

Nervous Disease 

Heart Disease 

Diabetes 

Obesity 

Kidney Disease_ 

Eye Disorder 

Cancer 

Thyroid Disorder_ Other (Describe) 
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III. Past History 

Your mother's condition during pregnancy (as far as 
you know: 

Circle any of the following that applied to you during 
your childhood: 

night terrors happy childhood sleepwalking 

thumb sucking bedwetting stammering 

fears nail biting unhappy childhood 

any others: ; 

Childhood Illnesses (circle answer): 

mumps measles Other 

Hospitalization (describe) 

Surgery (describe)_ 

Adult Illnesses (circle answer): 

Obesity high blood pressure kidney disease 

nervous disease eye disorder heart disease 

Cancer Diabetes Thyroid Disorder 

Other (describe): 

IV. Present Illnesses 

When did you find out you had diabetes? 

What first lead you to suspect that something was wrong? 

Describe your first symptoms. ___________ 

Did any important events or circumstances seem to precede 
the onset of your diabetes? Describe: 
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Since you were diagnosed diabetic, have you taken insulin, 
or did you start with another treatment plan, such as diet, 
exercise, or oral medication? Please describe: 

Have you ever experienced diabetic coma, shock, hospitaliza-
tion, or other complications related to your disease? Please 
describe initiating circumstances, number of times, etc. 

Please describe how diabetes has effected your lifestyle or 
personality. 

How do you manage these effects?_ 

What symptoms most often remind you that you have diabetes' 

What are your symptoms of hyperglycemia? 

What are your symptoms of hypoglycemia? 

Wiat type of diabetes do you have? 

Circle the following phrase which best indicates the severity 
of your problem. 

mildly upsetting moderately severe very severe 

extremely severe totally incapacitating 

Circle the following phrase which best indicates the degree 
to which you are ready to work on your problem. 

mildly motivated moderately motivated very motivated 

extremely motivated total motivated 
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List all medications, including non-prescription drugs, which 

you are currently using. Include the daily dosage and what 

effect it has on you. 

Circle any of the following that apply to you: 

headaches 

fearful 

palpitations 

often hungry 

bowel disturbances 

temper outbursts 

anger 

legal trouble 

nightmares 

aches or pains 

feel tense 

moody 

depressed 

eye problems 

unable to relax 

ear problems 

don't like weekends 
and vacations 

neglected appearance 

can't make friends 

sleepy during daytime 

financial problems 

swelling 

dizziness 

lying 

stomach trouble 

immature 

fatigue 

problems in school 

take sedatives 

continuous speech 

feel panicky 

confused 

conflicted 

delusions 

suicidal ideas 

sinus discomfort 

sexual problems 

heart problems 

overambitious 

tired of living 

inferiority feelings 

tired after sleeping 

memory problems 

skin problems 

lonely 

fainting spells 

speech problems 

anxiety 

aggressive 

no appetite 

stealing 

sleeping problems 

overly active 

alcoholism 

withdrawn 

tremors 

itching 

take drugs 

throat discomfort 

allergies 

lung problems 

shy with people 

crying spells 

can't make 
decisions 

bloating 

home conditions 
bad 
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excessive sweating 

twitches 

can't keep a job 

easily frustrated 

problems with friends 

problems with opposite 
sex 

performance varies numb or tingling 
greatly limbs 

often use aspirin 
or pain killers 

problems with 
family 

unable to have 
a good time 

concentration 
difficulties 

Please list additional problems or difficulties here. 

Circle any of the following words which you feel applies to 
you: 

worthless, useless, a "nobody," "life is empty," inadequate, 

stupid, incompetent, naive, "can't do anything right," 

guilty, evil, morally wrong, horrible thoughts, hostile, 

full of hate, anxious, agitated, cowardly, unassertive, 

panicky, aggressive, ugly, deformed, unattractive, repulsive, 

beautiful, "on top of the world," competent, loving, 

"doing my best," superior, happy, carefree, reckless. 

Please give the name, office address, and phone number of 
your personal physician in the space below: 

Phone #: ( ) 
What personal characteristics do you think your health 
counselor should have? 

Have you ever been in a diabetes treatment group before: 

If so, briefly describe. 
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V. Review of Systems 

Circle any of the following that apply to you. 

Cardiovascular: 

Angina 

High Blood Pressure 

Heart Pounding 

Heart Attack 

Exercise Intolerance 

Cold Extremities 

Gastrointestinal: 

Trouble Swallowing 

Heartburn 

Black Stool 

Excessive Appetite 

Discolored Stool 

Frequent Bloating 

Dizziness 

Fainting Spells 

Chest Pain 

Very Slow Heartbeat 

Discolored Extremities 

Ulcers 

Hemorrhoids 

Vomiting 

Lack of Appetite 

Frequent Constipation 

Frequent Gas 

Shortness of 
Breath 

Swelling 

Rapid Heart-
beat 

Pain on 
Walking 

Abdominal Pain 

Blood in Stool 

Nausea 

Fecal Mucus 

Frequent 
Diarrhea 

List foods you can't eat: 

Genitourinary: 

Back Pain 

Difficulty Urinating 

Kidney Stones 

Tumors 

Genital Discharge 

Urinary Pain 

Bladder Infections 

Sexual Difficulties 

Prostate Problems 

Genital Itching 

How often do you urinate? 

Blood in Urine 

Kidney Infec-
tions 

Vaginal 
Infections 

Do you get up at night to urinate? 

Menstrual Information: 

Are you regular? Duration of Bleeding 

How often? 

Days between Bleeding_ 

Number of Pregnancies__ 

Number of Spontaneous Miscarriages^ 

Other Complications 

Do you have pain? 

Number of Planned Abortions 
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Respiratory: 

Chronic Nasal 
Discharge 

Nasal Congestion 

Postural Draining 

Upchucking 

Wheezing 

Neurological: 

Stroke 

Tingling 

Convulsions 

Disorientation 

Fatigue 

Visual Problems 

Nasal Bleeding 

Itchy Throat 

Difficulty Breathing 

Asthma 

Sinus Problems 

Face Pain 

Cough (# per day 
) 

Headaches 

Weakness 

Tics 

Disturbance of 
Conscious 

Ringing in Ears 

Numbness 

Itching 

Memo'ry Loss 

Sleepiness 

(Describe: 

Body Aches 

Muscle Weakness 

Musculoskeletal: 

Joint Pain 

Fractures 

Leg Pain When 
Walking 

Sensorium: 

Hearing Problems Vision Not Clear 

Halo Around Lights Far Vision Disturbed 

Blind Spots Loss of Vision 

Limb Weakness 

Dental: 

Toothache 

Gum Infections 

Skin: 

Infections 

Bumps 

Hair Problems 

Cracking Nails 

Tooth Infections 

Spots Before Eyes 

Near Vision Disturbed 

Problems in Smelling 

Cavities 

Slow Healing 

Moles 

Dry Skin 

Infected Nails 

Yellow Spots 

Discoloration 

Excessive Sweating 
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VI. Habits 

Do you smoke cigarettes or cigars? How many per day?_ 

How long have you been smoking? 

Do you drink alcoholic beverages? How much per day?__ 

Do you drink coffee? How many cups per day? 

How long have you been drinking coffee? 

Do you drink tea? How many cups per day? 

How long have you been drinking tea? ___ 

Do you drink soft drinks? What kind?_ 

How many soft drinks do you drink per day?_ 

Do you take any illegal drugs? What kind?_ 

How long have you been taking these drugs? 

Are you exposed on a consistent basis to loud noise? 

Do you wear seatbelts when driving? 

VII. Food and Environmental Sensitivities 

Do you experience persistent fatigue which is not helped by 
rest? 

Do you have a history of fluctuating weight?_ 

Do you experience occasional puffiness of the face, hands, 
abdomen, or ankles? 

Do you experience heart palpitations particularly after eating? 

Do you experience fluctuating physical symptoms' 
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Circle any of the following to which you are allergic or 
make you feel unpleasant. Underline the following which 
make you feel better: 

natural gas 

automobile fumes 

mineral oil 

asphalts 

shampoo 

disinfectants 

rubber products 

alcohol 

adhesives 

insecticides 

bleaches 

cedar scent 

contraceptives 

shaving lotion 

animals 

weeds 

nail polish fumes 

waxes 

dyes 

ointments 

cigarette smoke 

deodorants 

gasoline 

smoke 

vaseline 

soaps 

cosmetics 

detergents 

odor of plastic products synthetic fabric 

paint 

ammonia 

chlorinated water 

sulfur products 

prescription drugs 

perfume or cologne 

pollens 

specific seasons 

foam rubber 

cleaning fluid 

mothballs 

scented candles 

pine scent 

medication 

douche 

house dust 

chilling 

foods 

Others: Please list additional allergies or sensitivities: 

Frequency of Food Consumption. Circle the number of times 
each day or week and the general amounts you eat for each 
of the following: 

Never 
Foods Amount Daily Weekly Eat 

1. Apples 1 2 3 4 5 6 1 2 3 4 5 6 

2. Applesauce 1 2 3 4 5 6 1 2 3 4 5 6 

3. Apple Juice 1 2 3 4 5 6 1 2 3 4 5 6 
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Foods Amount 
Never 

Daily 
4. A p r i c o t s 

a) f r e s h 1 2 3 4 5 6 1 2 3 4 5 6 
b j canned /d r i ed 

or cooked 1 2 3 4 5 6 1 2 3 4 5 6 
5. Avacado 1 2 3 4 5 6 1 2 3 4 5 6 
6. Asparagus 1 2 3 4 5 6 1 2 3 4 5 6 
7. Bacon 1 2 3 4 5 6 1 2 3 4 5 6 
8. Bananas 1 2 3 4 5 6 1 2 3 4 5 6 
9. Beans 

a) g r een /ye l l ow 
wax 

b) canned baked 
beans 

c j k idney / l ima / 
ch ickpeas /navy / 
blackeyed peas / 
pigeon peas / 
f r i g o l e s / e t c . 

1 2 3 4 5 6 1 2 3 4 5 6 

1 2 3 4 5 6 1 2 3 4 5 6 

1 2 3 4 5 6 1 2 3 4 5 6 

10. Beef 
a) ground b e e f / 

hamburger 
b j r o a s t s / s t e a k s 
c] s tewing meat/ 

pot r o a s t 

1 2 3 4 5 6 
1 2 3 4 5 6 

1 2 3 4 5 6 
1 2 3 4 5 6 

1 2 3 4 5 6 1 2 3 4 5 6 

11. Beer 1 2 3 4 5 6 1 2 3 4 5 6 

12. Beets 1 2 3 4 5 6 1 2 3 4 5 6 

13. B e r r i e s (blue-
b e r r i e s , s t raw-
b e r r i e s , r a s p -
b e r r i e s , e t c . ) 1 2 3 4 5 6 1 2 3 4 5 6 

14. Bologna/Salami 1 2 3 4 5 6 1 2 3 4 5 6 

15. Bread ( loaves , 
r o l l s , buns) 
a) white 1 2 3 4 5 6 1 2 3 4 5 6 
b j whole whea t / rye 1 2 3 4 5 6 1 2 3 4 5 6 
c) b a g e l s , Engl i sh 

m u f f i n s 1 2 3 4 5 6 1 2 3 4 5 6 

16. Brocco l i 1 2 3 4 5 6 1 2 3 4 5 6 

17. Brusse l Sprouts 1 2 3 4 5 6 1 2 3 4 5 6 

18. Bu t t e r 1 2 3 4 5 6 1 2 3 4 5 6 
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Foods Amount Daily 
Never 
Eat 

19. Margarine 1 2 3 4 5 6 1 2 3 4 5 6 

20. Buttermilk 1 2 3 4 5 6 1 2 3 4 5 6 

21. Caggage 
a) fresh/coleslaw 1 2 3 4 5 6 1 2 3 4 5 6 

a
 c
 

o
 
o
 

CD
 
P
 1 2 3 4 5 6 1 I 3 4 S 6 

c) Sauerkraut 1 2 3 4 5 6 1 2 3 4 5 6 

22. Cakes or Pies 1 2 3 4 5 6 1 2 3 4 5 6 

23. Candy 1 2 3 4 5 6 1 2 3 4 5 6 

24. Carrots 
a) raw 1 2 3 4 5 6 1 2 3 4 5 6 
b) canned/frozen 

or cooked 1 2 3 4 5 6 1 2 3 4 5 6 

25. Cauliflower 1 2 3 4 5 6 1 2 3 4 5 6 

26. Celery 1 2 3 4 5 6 1 2 3 4 5 6 

27. Cheese 
a) cream cheese 1 2 3 4 5 6 1 2 3 4 5 6 
bj cottage cheese 1 2 3 4 5 6 1 2 3 4 5 6 
cj sliced/hard 1 2 3 4 5 6 1 2 3 4 5 6 

28. Cherries 1 2 3 4 5 6 1 2 3 4 5 6 

29. Chicken 1 2 3 4 5 6 1 2 3 4 5 6 

30. Cocoa 1 2 3 4 5 6 1 2 3 4 5 6 

31. Cold Cereal 
a) puffed rice/ 

puffed wheat/ 
shredded wheat 1 2 3 4 5 6 1 2 3 4 5 6 

b) granola 1 2 3 4 5 6 1 2 3 4' 5 6 
c) any other 1 2 3 4 5 6 1 2 3 4 5 6 

32. Coffee 1 2 3 4 5 6 1 2 3 4 5 6 

33. Collard/Mustard/ 
Turnip Greens 1 2 3 4 5 6 1 2 3 4 5 6 

34. Cookies 1 2 3 4 5 6 1 2 3 4 5 6 

35. Corn 1 2 3 4 5 6 1 2 3 4 5 6 

36. Corn Meal 1 2 3 4 5 6 1 2 3 4 5 6 

37. Corned Beef 1 2 3 4 5 6 1 2 3 4 5 6 

38. Crackers 1 2 3 4 5 6 1 2 3 4 5 6 

39. Cranberry Juice 1 2 3 4 5 6 1 2 3 4 5 6 
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Foods Amount Daily 
Never 
Eat 

40. Cream/Sour Cream 1 2 3 4 5 6 1 2 3 4 5 6 

41. Cream of Wheat/ 
Wheatena 1 2 3 4 5 6 1 2 3 4 5 6 

42. Cucumber 1 2 3 4 5 6 1 2 3 4 5 6 

43. Dates 1 2 3 4 5 6 1 2 3 4 5 6 

44. Deer/Venison 1 2 3 4 5 6 1 2 3 4 5 6 

45. Doughnut s/Sweet 
Rolls 1 2 3 4 5 6 1 2 3 4 5 6 

46. Eggs 1 2 3 4 5 6 1 2 3 4 5 6 

47. Eggplant 1 2 3 4 5 6 1 2 3 4 5 6 

48. Frankfurters/ 
Hotdogs 1 2 3 4 5 6 1 2 3 4 5 6 

49. Goat Meat 1 2 3 4 5 6 1 2 3 4 5 6 

50. Grapefruit 1 2 3 4 5 6 1 2 3 4 5 6 

51. Grapes 1 2 3 4 5 6 1 2 3 4 5 6 

52. Grape Juice 1 2 3 4 5 6 1 2 3 4 5 6 

53. Corn Grits 1 2 3 4 5 6 1 2 3 4 5 6 

54. Ham 1 2 3 4 5 6 1 2 3 4 5 6 

55. Hard Liquor 
(g in/rum/whi sky, 
etc.) 1 2 3 4 5 6 1 2 3 4 5 6 

56. Honey 1 2 3 4 5 6 1 2 3 4 5 6 

57. Honeydew or 
Cantalope Melon 1 2 3 4 5 6 1 2 3 4 5 6 

58. Ice Cream 1 2 3 4 5 6 1 2 3 4 5 6 

59. Jelly or Jam 1 2 3 4 5 6 1 2 3 4 5 6 

60. Lamb (any cut) 1 2 3 4 5 6 1 2 3 4 5 6 

61. Lemon Juice 1 2 3 4 5 6 1 2 3 4 5 6 

62. Lettuce 1 2 3 4 5 6 1 2 3 4 5 6 

63. Liver (beef, 
chicken, etc.) 1 2 3 4 5 6 1 2 3 4 5 6 

64. Liverwurst 1 2 3 4 5 6 1 2 3 4 5 6 

65. Macaroni/spaghetti 
noodles 1 2 3 4 5 6 1 2 3 4 5 6 
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Amount Daily Weekly 
Never 
Eat 

66. Milk 1 2 3 4 5 6 1 2 3 4 5 6 

67. Mushrooms 1 2 3 4 5 6 1 2 3 4 5 6 

68. Oatmeal/Rolled 
Oats 1 2 3 4 5 6 1 2 3 4 5 6 

69. Okra 1 2 3 4 5 6 1 2 3 4 5 6 

70. Olives/Pickles 1 2 3 4 5 6 1 2 3 4 5 6 

71. Onions (any 
kind) 1 2 3 4 5 6 1 2 3 4 5 6 

72. Oranges 1 2 3 4 5 6 1 2 3 4 5 6 

73. Orange Juice 1 2 3 4 5 6 1 2 3 4 5 6 

74. Pancakes/Waffles 1 2 3 4 5 6 1 2 3 4 5 6 

75. Parsnips 1 2 3 4 5 6 1 2 3 4 5 6 

76. Peaches 1 2 3 4 5 6 1 2 3 4 5 6 

77. Peanuts 1 2 3 4 5 6 1 2 3 4 5 6 

78. Nuts (almonds/ 
walnuts/etc.) 1 2 3 4 5 6 1 2 3 4 5 6 

79. Pears 1 2 3 4 5 6 1 2 3 4 5 6 

80. Peas 1 2 3 4 5 6 1 2 3 4 5 6 

81. Peppers (green) 1 2 3 4 5 6 1 2 3 4 5 6 

82. Fish/Seafood 
a) perch/mullet/ 

cod/founder/ 
haddock 1 2 3 4 5 6 1 2 3 4 5 6 

b) cod, dried § 
salted 1 2 3 4 5 6 1 2 3 4 5 6 

83. Pineapple 1 2 3 4 5 6 1 2 3 4 5 6 

84. Plums 1 2 3 4 5 6 1 2 3 4 5 6 

85. Popcorn 1 2 3 4 5 6 1 2 3 4 5 6 

86. Pork (any cut) 1 2 3 4 5 6 1 2 3 4 5 6 

87. Potatoes 1 2 3 4 5 6 1 2 3 4 5 6 

88. Potato Chips 1 2 3 4 5 6 1 2 3 4 5 6 

89. Prunes 1 2 3 4 5 6 1 2 3 4 5 6 

90. Rabbit 1 2 3 4 5 6 1 2 3 4 5 6 
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Food Amount Daily 
Ne ver 
Eat 

91. Radishes 1 2 3 4 5 6 1 2 3 4 5 6 

92. Raisins 1 2 3 4 5 6 1 2 3 4 5 6 

93. Rice 
a) White 1 2 3 4 5 6 1 2 3 4 5 6 
b) Brown 1 2 3 4 5 6 1 2 3 4 5 6 

94. Rutabaga/ 
Turnips 1 2 3 4 5 6 1 2 3 4 5 6 

95. Salmon 1 2 3 4 5 6 1 2 3 4 5 6 

96. Sardines/ 
Anchovies 1 2 3 4 5 6 1 2 3 4 5 6 

97. Sausages 1 2 3 4 5 6 1 2 3 4 5 6 

98. Sesame Seeds 1 2 3 4 5 6 1 2 3 4 5 6 

99. Sherbet 1 2 3 4 5 6 1 2 3 4 5 6 

100. Shr imp 1 2 3 4 5 6 1 2 3 4 5 6 

101. Soft Drinks 1 2 3 4 5 6 1 2 3 4 5 6 

102. Spinach/Swiss 
Chard/Kale/ 
Jamaican 
Spinach (Calaloo) 

1 2 3 4 5 6 1 2 3 4 5 6 
b) frozen/cooked 1 2 3 4 5 6 1 2 3 4 5 6 

103. Squash (summer, 
acorn) 1 2 3 4 5 6 1 2 3 4 5 6 

104. Sunflower Seeds 1 2 3 4 5 6 1 2 3 4 5 6 
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The Betts QMI Vividness of Imagery Scale 

Name Date 

Addr e s s T e 1 ep hon e 

Instructions for Doing Test 

The aim of this test is to determine the vividness of your 

imagery. The items of the test will bring certain images 

to your mind. You are to rate the vividness of each image 

by reference to 1he accompanying rating scale, which is 

shown at the bottom of the page. For example, if your image 

is "vague and dim" you give it a rating of 5. Record your 

answer in the brackets provided after each item. Just write 

the appropriate number after each item. Before you turn to 

the items on the next page, familiarize yourself with the 

different categories on the rating scale. Throughout the 

test, refer to the rating scale when judging the vividness 

of each image. A copy of the rating scale will be printed 

on each page. Please do not turn to the next page until you 

havecomple ted the items on the page you are doing, and do not 

turn back to check on other items you have done. Complete 

each page before moving on to the next page. Try to do each 

item separately independent of how you may have done other 

items. 
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The image aroused by an item of this test may be -

Perfectly clear and as vivid as the actual experience 

Rating 1 

Very clear and comparable in vividness to the actual 

experience Rating 2 

Moderately clear and vivid Rating 3 

Not clear or vivid, but recognizable Rating 4 

Vague and dim Rating 5 

So vague and dim as to be hardly discernible Rating 6 

No image present at all, you only "knowing" that you are 

thinking of the object Rating 7 

An example of an item on the test would be one which asked 

you to consider an image which comes to your mind's eye of 

a red apple. If your visual image was moderately clear and 

vivid you would check the rating scale and mark "3" in the 

brackets as follows: 

Item Rating 

5 A red apple (3) 

Now turn to the next page when you have understood these 

instructions and begin the test. 
* * * * * * 

Think of some relative or friend whom you frequently see, 

considering carefully the picture that rises before your 

mind's eye. Classify the images suggested by each of the 
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following questions as indicated by the degrees of clearness 

and vividness specified on the Rating Scale. 

Item Rating 

1. The exact contour of face, head, shoulders, 
and body C ) 

2. Characteristic poses of head, attitudes of 
body, etc. C ) 

3. The precise carriage, length of step, etc., 
in walking _ C ) 

4. The different colors worn in some familiar 
costume ( ) 

Think of seeing each of the following, considering carefully 

the picture which comes before your mind's eye; and classify 

the image suggested by each of the following questions as 

indicated by the degrees of clearness and vividness specified 

on the Rating Scale. 

5. The sun as it is sinking below the horizon ( ) 

Think of each of the following sounds, considering carefully 

the image which comes to your mind's ear, and classify the 

images suggested by each of the following questions as 

indicated by the degrees of clearness and vividness specified 

on the Rating Scale. 

Item Rating 

6. The whistle of a locomotive C ) 

7. The honk of an automobile C ) 

8. The mewing of a cat ( ) 
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Item Rating 

9. The sound of escaping steam ( ) 

10. The clapping of hands in applause ( ) 

Think of "feeling or touching each of the following, 

considering carefully the image which comes to your mind's 

touch, and classify the images suggested by each of the 

following questions as indicated by the degrees of clearness 

and vividness specified on the Rating Scale. 

Item Rating 

11. Sand 

12. Linen 

13. Fur 

14. The prick of a pin 

15. The warmth of a tepid bath 

Think of performing each of the following acts, considering 

carefully the image which comes to your mind's arms, legs, 

lips, etc., and classify the images suggested as indicated by 

the degree of clearness and vividness specified on the Rating 

Scale. 

Item Rating 

16. Running upstairs 

17. Springing across a gutter 

18. Drawing a circle on paper 

19. Reaching up to a high shelf 

20. Kicking something out of your way 
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Think of tasting each of the following considering carefully 

the image which comes to your mind's mouth, and classify 

the images suggested by each of the following questions as 

indicated by the degrees of clearness and vividness specified 

on the Rating Scale. 

Item Rating 

21. Salt 

22. Granulated (white) sugar 

2 3. Organes 

24. Jelly 

25. Your favorite soup. 

Think of smelling each of the following, considering 

carefully the image which comes to your mind's nose and 

classify the images suggested by each of the following 

questions as indicated by the degrees of clearness and 

vividness specified on the Rating Scale. 

Item Rating 

26. An ill-ventilated room. 

27. Cooking cabbage 

28. Roast beef 

29. Fresh paint 

30. New leather 
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Think of each of the following sensations, considering 

carefully the image which comes before your mind, and 

classify the images suggested as indicated by the degrees 

of clearness and vividness specified on the Rating Scale. 

Item Rating 

31. Fatigue 

32. Hunger 

33. A sore throat 

34. Drowsiness 

35. Repletion as from a very full meal, 
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Image-Db - Interview Record 

Pancreas 

1. Describe how your pancreas looks in your mind's eye. 

2. Do you see the pancreas moving at all? If so, how? 

When? 

3. How strong (tough) do you think your pancreas is? 

4. About how big is your pancreas, relative to the size 

of your body? 

Beta Cells 

5. Describe how your beta cells (your insulin-producing 

cells) in your pancreas look in your mind's eye. (Score 

on vividness, clarity, continuity of description). 

6. Do you see your beta cells moving in any way? If so, 

how? When? (Score on activity or potential activity.) 

7. About how many beta cells do you see in your pancreas? 

8. How big are your beta cells compared to the size of your 

pancreas as you see them in your mind's eye? (Score in 

comparison to approximate actual size.) 

9. How strong (productive) are your beta cells? Are they 

able to produce as much insulin as they should? 

Insulin 

10. Describe how your insulin works (what it does) as you see 

it in your mind's eye. (Score on vividness, clarity, 

continuity of description.) 
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11. How much of your own insulin do you see in your blood in 

comparison to sugar (or in comparison to sugar gates if 

this construct is used)? 

12. How good is your own insulin at doing what it is 

supposed to do? 

Miscellaneous Response 

13. (Score on symbolism vs. concretion.) 

14. (Score on weak vs. strong..) 

15. How many times a day do you think about (or image) your 

diabetes (pancreas, beta cells, or insulin). 

16. (Score imagery on basis of how you would predict it 

related to disease from a clinical standpoint, i.e., 

"5" would indicate it predicted excellent, very regular 

blood sugar maintenance and a gradual, progressive 

decrease in required exogenous insulin; "1" would 

predict very poor, extremely labile blood sugar levels 

and a progressive increase in required exogenous insulin.) 

Image-Db - Imagery Scoring Sheet 

Circle the number you feel best describes the imagery, based 

on the information you have available. 

Pancreas 

1. Vividness 1 2 3 4 5 
very somewhat moderately quite maximally 

unclear unclear vivid vivid vivid 

2. Activity 1 2 3 4 5 
not at all somewhat moderately quite very 

active active active active active 
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3. Strength 

1 
quite 
weak 

moderately 
weak 

moderately-
strong 

4. Size (Relative to Size) 

1 
very 
small 

somewhat 
small 

realistic 
proportion 

4 
quite 
strong 

somewhat 
large 

Beta Cells (Insulin-producing cells) 

5. Vividness 

very 
unclear 

somewhat 
unclear 

moderately 
vivid 

6. Activity 

1 2 
not at all somewhat 

active active 

7. Numerosity 

1 
1 cell 

2 
2 - 5 
cells 

moderately 
active 

3 
6 - 15 
cells 

8. Size (Relative to pancreas) 

1 2 
extremely moderately 

small small 

9. Strength 

1 
quite 
weak 

moderately 
weak 

somewhat 
enlarged 

somewhat 
strong 

4 
quite 
vivid 

4 
quite 
active 

16 - 30 
cells 

5 
very 
strong 

5 
very 
large 

maximally 
vivid 

5 
very 
active 

31 + cells 

moderately 
enlarged 

4 
quite 
strong 

greatly 
enlarged 

5 
very 
strong 



173 

Appendix D--Continued 

Insulin (Produced by own pancreas) 

10. Vividness 

1 2 3 4 5 
very somewhat moderately quite maximally 

unclear unclear vivid vivid vivid 

11. Quantity (Relative to amount of sugar in blood) 

1 2 3 4 5 
much more somewhat about somewhat much less 

sugar more sugar 50/50 less sugar sugar 

12. Effectiveness 

1 2 3 4 5 
not at all moderately moderately quite highly 
effective ineffective effective effective effective 

General 

13. How Symbolistic is visualization vs. How Contrete 

1 2 3 4 5 
very factual moderately mixed moderately highly 

concrete factual, symbolistic/ symbolistic symbolistic 
concrete factual 

14. Overall Strength of Imagery vs. weakness 

1 2 3 4 5 
very weak quite weak moderate quite strong very 

sound, 
strong 

15. Estimated regularity of positive image 

1 2 3 4 5 
not infrequent moderately high level extremely 

imaging regular of frequent 
consistency 

16. In your opinion, how is this type of imagery related to 
short-term disease management 

1 2 3 4 5 
continued some stabilization considerable eventual rapid 
diabetes stabilization insulin insulin 
instability decrease decrease 
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Health Attribution Test 

Name_ 

Date 

INSTRUCTIONS: This is a questionnaire to describe your 
perception of your health. Place an X in the box which 
most nearly describes your attitude for each statement. 
Answer all questions and do not erase, please. 

1. 

2. 

4. 

5. 

6. 

7. 

8. 

10, 

I can usually keep myself 
healthy by paying close 
attention to what I eat. 
When I get sick or hurt it is 
usually God's way of punishing 
me for my sins. 
If I don't catch a cold or flu 
or have an accident once a year 
it is because I am very lucky. 
If I were extremely sick, I 
might go to a faith healer. 
Most diseases or accidents can 
happen to anybody at any t 
Thinking positive thoughts 

lme. 
can 

help me get well and stay well. 
n! ' V * •• • I II m I I • • I X I Ill I 

I keep my Dody in shape 
through exercise, I can ward 
off much sickness. 
If I breathe in cold germs, 
I'll almost always catch a cold. 
If I could just understand how 
my body functioned, I could 
figure out how to get well and 
stay healthy. 
I will still get sick or hurt if 
that is what is supposed to 
happen even if I set my mind to 
stay healthy. 

a> 
<U s-
cr> 
*T3 
CO 

cr> c o 
i-4-> 
GO 

<T3 
JZ 5 <U 
E O 
CO 

CD 
CD 
S-
CD 
m cn 

oo 

4J 
JC 
O) 

00 

4J 
JZ 

CD 
S o to 
<u ai s-s 

CD c o s~ 
00 
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11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

Everyone should be responsible for 
their own health and not push the 
responsibility off on a doctor. 

I 
S
t
r
o
n
g
l
y 

d
i
s
a
g
r
e
e 

D
i
s
a
g
r
e
e 

s
o
m
e
w
h
a
t
 

S
l
i
g
h
t
l
y 

d
i
s
a
g
r
e
e 

S
l
i
g
h
t
l
y 

a
g
r
e
e
 

A
g
r
e
e 

s
o
m
e
w
h
a
t 

S
t
r
o
n
g
l
y 

a
g
r
e
e 

Everyone should be responsible for 
their own health and not push the 
responsibility off on a doctor. 
Sickness or accidents are a lesson in 
life and carry a message. 
i believe little children can learn 
to be healthy if they are exposed to 
proper teachings. 
Other countries who are our enemies 
are probably responsible for the high 
rate of disease here. 
No matter what 1 do I will get sick 
or hurt sooner or later. 
It always amazes me that people think 
they can control whether they'll get 
sick or hurt or not. 
Only medical doctors know how to treat 
illnesses. 
Diet and nutrition have very little 
to do with health, people will get 
sick no matter what they do. 
All the talk about nutrition and 
exercise is foolish; some people are 
just basically healthy and others 
aren't 
Some people just seem to be accident 
prone. 
i can usually tell when I am about to 
get sick, and with some care on my 
part I can avoid it. 
My life is chiefly controlled by 
powerful others. 
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Social Readjustment Rating Scale 

Place an "X" on the line next to any of the following life 

events which you have directly experienced within the past 

months. 

Marriage 

Troubles with the boss 

Detention in jail or other institution 

Death of spouse 

Major change in sleeping habits (a lot more or a lot 
less sleep, or change in part of day when sleep) 

Death of a close family member 

Major change in eating habits (a lot more or a lot 
less food intake, or very different meal hours or 
surroundings) 

Foreclosure on a mortgage or loan 

Revision of personal habits (dress, manners, associations, 
etc.) 

Death of a close friend 

Minor violations of the law (e.g., traffic tickets, jay 
walking, disturbing the peace, etc.) 

Outstanding personal achievement 

Pregnancy 

Major change in the health or behavior of a family member 

Sexual difficulties 

In-law troubles 

Major change in number of family get-togethers (e.g., 
a lot more or a lot less than usual) 

Major change in financial state (e.g., a lot worse off 
or a lot better off than usual) 

Gaining a new family member (e.g., through birth, adoption, 
oldster moving in, etc.) 

Change in residence. 
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Son or daughter leaving home (e.g., marriage, attending 
college, etc.) 

Marital separation from mate 

Major change in church activities (e.g., a lot more or 
a lot less than usual) 

Marital reconciliation with mate 

Being fired from work 

Divorce 

Changing to a different line of work 

Major change in the number of arguments with spouse 
(e.g., either a lot more or a lot less than usual 
regarding childrearing, personal habits, etc.) 

Major change in responsibilities at work (e.g., promo-
tion, demotion, lateral transfer) 

Wife beginning or ceasing work outside the home 

Major change in working hours or conditions 

Major change in usual type and/or amount of recreation. 

Taking on a mortgage greater than $10,000 (e.g., 
purchasing a home, business, etc.) 

Taking on a mortgage or loan less than $10,000 (e.g., 
purchasing a car, TV, freezer, stereo, etc.) 

Major personal injury or illness 

Major business readjustment (e.g., merger, reorganiza-
tion, bankruptcy, etc.) 

Major change in social activities (e.g., clubs, dancing, 
movies, visiting, etc.) 

Major change in living conditions (e.g., building a new^ 
home, remodeling, deterioration of home or neighborhood) 

Retirement from work 

Vacation 

Christmas 

Changing to a new school 

Beginning or ceasing formal schooling 
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SELF-EVALUATION QUESTIONNAIRE 

Developed by C. D. Spielberger, R. L. Gorsuch and R. Lushene 

STAI FORM X-1 

NAME DATE 

DIRECTIONS: A number of statements which people have 
used to describe themselves are given below. Read each state- * 
ment and then blacken in the appropriate circle to the right of § a 
the statement to indicate how you feel right now, that is, at 3 | > 2 
this moment. There are no right or wrong answer®. Do not > » jjjj s 
spend too much time on any one statement but give the answer * - < s 
which seems to describe your present feelings best. r h 8 8 

1. I feel-calm © © © © 

2. I feel secure © © © © 

3. I am tense © © © © 

4. I am regretful © © CD © 

5. I feel at ease © © © ® 

6. I feel upset © © © © 

7. I am presently worrying over possible misfortunes © © © © 

8. I feel rested © © © © 

9. I fee! anxious © © © © 

10. I feel comfortable © © © © 

11. I feel self-confident © © © © 

12. I feel nervous © © © © 

13. I am jittery © © © © 

14. I feel "high strung" © © © © 

15. I am relaxed © © © © 

16. I feel content © © © © 

17. I am worried © © © © 

18. I fee! over-excited and "rat t led" © © © © 

19. I feel joyful © © © © 

20. I feel pleasant © © © © 

CONSULTING PSYCHOLOGISTS PRESS 
577 College Avenue, Palo Aho, California 94306 
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SELF-EVALUATION QUESTIONNAIRE 

STAI FORM X-2 

179 

DATE 
NAME — ' 

DIRECTIONS: A number of statements which people have £ 

used to describe themselves are given below. Read each state- i | 
A tVipn hhrken in the appropriate circle to the right of £ a « 

rieht or wrong answers. Do not spend too much time on any I I I S 
one suiemen? but give the answer which seems to describe 1 | I 5 
how you generally feel. 

0 0 ® ® 
21. I feel pleasant 

© ® ® ® 
22. I tire quickly 

0 0 0 ® 
23. I feel like crying 

* 0 0 0 ® 
24. I wish I could be as happy as others seem to be 

25. I am losing out on things because I can't make up my mind soon enough © ® ® © 

0 0 0 ® 
26. I feel rested 

0 0 0 ® 
27. I am ' calm, cool, and collected 

28. I feel that difficulties are piling up so that I cannot overcome them © ® ® ® 

29. I worry too much over something that really doesn't matter ® ® ® 

0 0 0 ® 
30. I am happy 

, . 0 0 0 ® 
31. I am inclined to take things hard 

0 ® (D ® 
32. I lack self-confidence 

0 0 0 ® 
33. I feel secure 

u 0 0 0 ® 
34 [ try to avoid facing a crisis or difficulty 

0 0 ® ® 
35. I feel blue 

0 0 0 ® 
36. I am content 

37. Some unimportant thought runs through my mind and bothers me © ® ® ® 

38. I take disappointments so keenly that I can't put them out of my mind.... © ® ® © 

0 0 0 ® 
39. I am a steady person 

40. I get in a state of tension or turmo.l as I think over my recent concerns and 

0 0 0 ® 
interests 

Copyright 0 IX* by Chartvs D. Sp.elb^r. 
t/ureW by any proo ** without written permu^on of the I aMunttr u p 
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4 R •: 

Instructions 

-nis is a t1cr.r.aire used to describe your relationship with an i~ncr-t*nt 
person. Please answer each of the following statements as thev describe vcur 
reiat:cr.snp with him/her. Circle the s t a t i s t s as being T f a ' v „ s 

t (sestet i-es true), f (so^etines false), F (alvays false), ~You should relv on 
past experiences ror your answers; however, s-svsr each ?tar=~ent nr.lv cnce 

1. I value his (her) respect. 

2. We are mutually helpful. 

3. Our opinions about the world in general are 
much alike. 

4. He (she) cakes me feel needed. 

T t f F 

T t f F 

T t f F 

T t f F 

5. He (she) has raith in 
r 2 s p ons ibi1i ty. 

6. 1 like to work with bin (her) on proj* 

7. He (she) enjoys the same things I do. 

8. I do not iiKe to be separated from him (her) 

ability to handle 

: ts . 
T t f F 

T t f F 

T t f F 

T t f F 

9. We enjoy talking to each other. 

10. I would feel grieved if our relationship ended. 

11. He (she) gives rne support in activities in 
which we believe. 

12. Ke (she) can turn me on. 

T t f F 

T t f F 

T t f F 

T t f F 

13. I would not take unfair advantage of him (her) 

14. He (she) stimulates my interest in new things. 

15. We like the same kind of people. * 

16. I like for him (her) to touch me. 

T t f F 

T t f F 

T t f F 

T t f F 

Copyrights reserved: G. Frank Lawlis, Ph.D., 1973 
Published by: Test Systems, Inc. 

Box 18431, Wichita, Kansas 67218 
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17. I would not like for him fh=r) to disapprove ay 
actions. 

IS. We can accomplish goals together. 

19. I feel very secure with him (her). 

20. I think he (she) is sexy. 

21. He (she) sometimes reminds me of my duties. 

22. I would like to be with him (her) if he (she) 
were in a fix. 

23. \ne have similar interests. 

24. I can tell him (her) my deepest feelings. 

25. He (sne) knows when X do something right. 

26. We have a deeply satisfying relationship. 

27. We think a lot alike. 

28. I would enjoy taking a vacation with him (her). 

29. He (she) is a person of strong principles. 

30. We enjoy doing many different things together. 

31. When he (she) is around, I let out my rawest 
feelings. 

32. I become excited when we meet. 

33. I fear his (her) retribution. 

34. He (she) is more wise than I am. 

35. X feel very comfortable around him (her). 

36. I do not hdld back my honest thoughts from him (her). 

37. I respect his (her) ability to do a good job, 
whatever the task. 

38. X feel that he (she) has similar feelings about 
things. 

39. He (she) appreciates my abilities. 

40. X love him (her). 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

X t f F 

T t f F 

T t f F 

T t f F 

T t f F 
T t f F 

f F 

f F 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

T t f F 

f F 

41. I would have been deprived if I had"'not met him (her). T t f F 

* respect his (her) high standard of conduct. T t f F 

43. He (she) can handle me. ^ 

44. I trust him (her) completely. T t f F 
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OCCUPATIONAL DAYDREAMS 

1. List below the occupations you have considered in 

thinking about your future. List the careers you have 

daydreamed about as well as those you have discussed with 

others. Try to give a history of your tentative choices 

and daydreams. Put your most recent job choice on Line 1 

and work backwards to the earlier jobs you have considered. 

2 OCCUPATIONAL DAYDREAMS . 
s, 

"J. List below the occupations you have considered in th*nking about your 
future. List the careers you have daydreamed about as weft as those you 
have discussed with others. Try to give a history of your tentative choices 
and daydreams. Put your most recent job choice on Line 1 and work back-
wards to the earlier jobs you have considered. 

Occupation Code 

, • • • 
' 2 . _ _ . • • • 

3 • • • 
4 • • • 

5 • • • 

. ••• 
7 • • • 

8 nnn 



183 

Appendix I--Continued 

B ACTIVITIES 

BlacKen under "L tor tnose activities you would tme to do. Blacken under "D" for 
those things you wouid dislike doing or would be indifferent to. 

L D 

Fix electrical things • • 
Repair cars • • 
Fix mechanical things • • 
Build things with wood • • 
Drive a truck or tractor • • 
Use metaiworkmg or machine tools • • 
Work on a hot rod or motorcycle • • 
Take Shop course • • 
Take Mechanical drawing course • • 
Take Woodworking course • • 
Take Auto mechanics course • • 

Total No. of L's [ | 

Read scientific books or magazines • • 
Work in a laboratory • • 
Work on a scientific project • • 
Build rocket models • • 
Work with a chemistry set • • 
Read about special subjects on my own • • 
Solve math or chess puzzles • • 
Take Physics course • • 
Take Chemistry course • • 
Take Geometry course • • 
Take Biology course • • 

Total No. of L's [ | 

Sketch, draw, or paint • • 
Attend plays * • • 
Design furniture or buildings • • 
Play in a band, group, or orchestra • • 
Practice a musical instrument • • 
Go to recitals, concerts, or musicals • o 
Read popular fiction • • 
Create portraits or photographs • • 
Read olays • • 
Read or write poetry • • 
Take Art course • • 

Total No. of L ' a j j 
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Wr.te :etters to fnenas 
Attend religious services 

Belong to social clubs 
Help others with their personal problems 
Take care of children 
Go to parties 
Dance 
Read psychology books 
Attend meetings and conferences 
Go to sports events 
Make new friends 

Total No. of L's 

L D 
• • 

• • • • • • • • • • • • • • • • • • • • • 

Influence others 
Sell something 
Discuss politics 
Operate my own service or business 
Attend conferences 
Give talks 
Serve as an officer of any group 
Supervise the work of others 
Meet important people 
Lead a group in accomplishing some goal 
Participate in political campaign 

Total No. of L's 

Keep your desk and room neat 
Type papers or letters for yourself or for others 
Add, subtract, multiply, and divide numbers in 

business, or bookkeeping 
Operate business machines of any kind 
Keep detailed records of expenses 
Take Typewriting course 
Take Business course 
Take Bookkeeping course 
Take Commercial math course 
File letters, reports, records, etc. 
Write business fetters 

Total No. of L's 

• • • • 
• • 
• • 
• • 
• • • • • • • • 
• • 
• • 

• 

• • 
• • 
• • 
• • • • • • • • 
• • 
• • 
• • 
• • 

• 
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B O O COMPETENCIES 

Blacken unaer ¥ for Yss in, 
tentiy. SlacKen onaer N for No '^or "" °0 We" or " r e -
formed or perform poorly ° '° r t h ° S e a c l m , i e s have never p e r -

18S 

' "a'Z1Z7Z2? 00"er M -
I know how to use a voltmeter 
' can aajust a carburetor 

' ^ " o r o l ? 0 P 0 W e r , 0 0 , S SUCh a s a dri» Pr^SS or grinder or sewing machine 

I can Z Z T * ° ( S , 3 i n e d , U m i , U r e ° r w o o d " ° * 
1 c a n m a k e simple electrical repairs 
I can repair furniture 
I can make mechanical drawings 
l can make simple repairs on a TV set 
I can make simple plumbing repairs 

Total No. of Y's 

Y N 

• • • • • • • • • • • • • • • • • • • • • • • 
I understand how a vacuum tube works 

I can use logarithmic tables 
I can use a slide rule to multiply or divide 
I can use a microscope 

I can identify three constellations of the stars 

; « £ Z 2 S J M t s r -

. r s ; -

Total No. of Y's 

• • 
O • 
• • 

• • 
O • 
• • • • • • • • • • • • • 

I can play a musical instrument 

! can o e S a ' e , W 0 ' ° f , 0 U r - p a r t c h o r a l singing can perform as a musical soloist 
I can act in a play 
I can do interpretive reading 

! ran fu° . T ® " 1 i n t e r P r e , i v e or ballet dancing 
can T a

C f T e S ° ' h a ' , h e y c a n b e 'eco^nized 
i can do a painting or sculpture 
I can make pottery 
I can design clothing, posters, or furniture 
i write stories or poetry weff 

TotaJ No. of Y's 

• • • • • • • • • • • • 
o • • • • • • • • • • 
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I am good at explaining things to others 
I have participated m charity or benefit drives 
i cooperate and work well with others 
I am competent at entertaining people older than I 
I can be a good host (hostess) 
I can teach children easily 
I can plan entertainment for a party 
I am good at helping people who are upset or troubled 
I have worked as a volunteer aide in a hospital, clinic, 

or home -
I can plan school or church social affairs 
I am a good judge of personality 

Total No. of Y's 

y N 

• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• 
I have been elected to an office in high school or college 
I can supervise the work of others 
I have unusual energy and enthusiasm 
I am good at getting people to do things my way 
f am a good salesperson 
I have acted as leader for some group in presenting 

suggestions or complaints to a person in authority 
I won an award for work as a salesperson or leader 
I have organized a club, group, or gang 
I have started my own business or service 
I know how to be a successful leader 
i am a good debater 

Total No. of Y's 

• • • • • • • • • • • • 
• • 
• • 
• • 
• • • • 
• 

I can type 40 words a minute 
I can operate a duplicating or adding machine 
I can take shorthand 
I can file correspondence and other papers 
I have held an office job 
I can use a bookkeeping machine 
I can do a lot of paper work in a short time 
I can use a calculating machine 
I can use simple data processing equipment such as 

a keypuch 
I can post credits and debits 
I can keep accurate records of payments or sales 

Total No. of Y's 

• • • • • • • • • • • • • • • • 
• • 
• • • • 
• 
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1 M OCCUPATIONS 

This ts an inventory of your feelings and attitudes about many kinds of work. 
Show the occupations that interest'or appeal to you by blackening under 
Y for "Yes." Show the occupations that you dislike or find uninteresting by 
blackening under N for "No." 

Airplane Mechanic 
Fish and Wildlife Specialist 
Auto Mechanic 
Carpenter 
Power Shovel Operator 
Surveyor 
Construction Inspector 
Radio Operator 
Fiihng Station Worker 
Tree Surgeon 
Long Distance Bus Driver 
Locomotive Engineer 
Machinist 
Electrician 

Total R 

Meteorologist 
Biologist 
Astronomer 
Medical Laboratory Technician 
Anthropologist 
Zoologist 
Chemist 
Independent Research Scientist 
Writer of Scientific Articles 
Editor of a Scientific Journal 
Geologist 
Botanist 
Scientific Research Worker 
Physicist 

Total 1 V s 

Poet 
Symphony Conductor 
Musician 
Author 
Commercial Artist 
Free-Lance Writer 
Musical Arranger 
Journalist 
Portrait Artist 
Concert Singer 
Composer 
Sculptor/Sculptress 
Playwright 
Cartoonist 

Y N 
• 

• 
• 
• 
• 

• 
• 
• 
• 
• 
• • 
• • 
• • 
• • 
• • 
• • 

• • • 

Y'» 

• 
• • 
• 
• • 
• • 
• • 
• • 
• • 
• • 
• • 
• • 

• 
• 
• 
• 

• • • • 
• • • • • 
• • 
• 
• 
• 
• 
• 
• • • 
• • • 

• • • • • • • • • • • • • • • 

Sociologist 
High School Teacher 
Juvenile Delinquency Expert 
Speech Therapist 
Marriage Counselor 
School Principal 
Playground Director 
Clinical Psychologist 
Social Science Teacher 
Director of Welfare Agency 
Youth Camp Director 
Personal Counselor 
Psychiatric Case Worker 
Vocational Counselor 

Total S 

Speculator 
Buyer 
Advertising Executive 
Manufacturer's Representative 
Television Producer 
Hotel Manager 
Business Executive 
Restaurant Manager 
Master of Ceremonies 
Salesperson 
Real Estate Salesperson 
Publicity Director 
Sports Promoter 
Sales Manager 

Total E 

Bookkeeper 
Business Teacher 
Budget Reviewer 
Certified Public Accountant 
Credit Investigator 
Court Stenographer 
Bank Teller 
Tax Expert 
inventory Controller 
IBM Equipment Operator 
Financial Analyst 
Cost Estimator 
Payroll Clerk 
Bank Examiner 

r i 

Y*t 

Y N 
• • 

• • 
• • 
• • 
• • 
• • 

• 
• 
• 
• 
• 

• 
• 
• 
• 
• 

• • • • 
• • 
• 
• • 
• 
• 
• • • • • 

• 
• 
• 
• 
• 
• 
• 

• • 
• 
• 
• 
• • 
• 
• • • 
• 
• 
• 
• • • • • • • • • • • • 

• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 
• 

Total A r« • Total C r « Q 
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I B B B I SELF-ESTIMATES 
1 Hate yoursell on eacn o! tne iotiowing traits as you really think you are 
when compared with other persons your own age. Give the most accurate 
estimate of how you see yourself. Circle the appropriate number and avoid 
rating yourself the same in each ability. 

Mechanical Scientific 
Ability Ability 

Artistic 
Ability 

Teaching 
Ability 

Sales 
Ability 

Clerical 
Ability 

High 7 

6 

7 

6 

7 

6 

7 

6 

7 

6 

7 

6 

5 5 5 5 5 5 

Average 4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

2 2 2 2 2 2 

i 
Low J 1 1 1 1 1 1 

| 

R 1 A S E C 

Manual 
Skills 

Math 
Ability 

Musical 
Ability 

Friend-
liness 

Managerial 
Skills 

Office 
Skills 

High 7 

6 

7 

6 

7 

6 

7 

6 

7 

6 

7 

6 

5 5 5 5 5 5 

Average 4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

4 

3 

2 2 2 2 2 2 

Low I 1 1 1 1 1 1 

R 1 A S E C 
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1. How logical does this type of treatment seem to you? 

1 2 3 4 5 6 7 8 9 10 
completely Very About Very Completely 
illogical illogical 50/50 logical Logical 

2. How confident would you be that this treatment would be 
successful in improving the regulation of diabetics' blood 
sugar and in decreasing insulin requirements? 

1 2 3 4 5 6 7 8 9 10 

completely Very About Very Completely 
confident confident 50/50 unconfident unconfident 

3. How confident would you be in recommending this treatment 
to a friend who was diabetic? 

1 2 3 4 5 6 7 8 9 10 

Completely Very About Very Completely 
unconfident unconfident 50/50 confident confident 

4. As a sufferer of diabetes mellitus, how willing would 
you be to undergo such a treatment? 

1 2 3 4 5 6 7 8 9 10 

Completely Very About Very Completely 
Willing Willing. 50/50 Unwilling Unwilling 

5. How successful do you feel this treatment would be in 
treating the symptoms of a different disease; for example, 
high- blood pressure? 

1 2 3 4 5 . 6 7 8 9 10 

Completely Very About Very Completely 
Unsuccessful Unsuccessful 50/50 Successful Successful 
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Informed Voluntary Consent 

I , do hereby give my consent to participate 

in a research project conducted by Larry Charles Stevens, 

M. S. I understand that the project concerns the effect of 

certain psychological factors on the treatment of sugar 

diabetes and may involve some psychological testing. I 

understand that the treatments used in this project may or 

may not affect my blood sugars. I further understand that 

I might have to spend 1H hours each week for about six 

weeks in group meetings. I also understand that I might 

have to spend about one hour each day for 12 weeks in home 

practice. I understand that I will be asked to fill out the 

"Data Card" shown below for each day of the 14 weeks of the 

study. This card has been explained to me and I understand 

how to fill it out. 

DATA CARS 

1. Dieti Maintained 
~ Violated How? ^ 

2. £xereises Calories expended/day 
3. Medicationt Yes No Name 

Reason 
Lu Infections Yes _ ^ No — _ Describe _ 
5* Accidents: Yes No Describe 
6. motional/Snrironmental Conflictss Yes No 

Describe 
7. anotional Eating Scale: 0 t 2 3 
8. Urine Glucose Levels! Pre-Breakfast Pre-Lunch 

Pre-Dinner — B e d t i m e 
9. Urine Ketone Levelst Pre-Breaklast Pre-Lunch 

— Pre-Dinner Bedtime 
10. Blood Glucose Levels: Pre-Breakfast _ _ _ _ 

— — - — — — 2 h o u r 8 xast daily meal 
11. Insulin Dosage: Units Tin* U n i t 8 — Tim* 
12. Home Practice Sessiont Us No _ _ F r o m — _ f® 

Before Practice Sating _____ After Practice Hating 

Name* SSl£Ll 
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•I have read or have heard a clear explanation of ray treat-

ment and I understand it. I understand that the treatment 

could lower ray blood sugar and produce a mild insulin 

reaction at times. I also understand that my treatment may 

let me lower my insulin and may help me control my blood 

sugars. My treatment may help me control my sugar diabetes 

so well that I may be much healthier in the long run. I 

understand that I can ask questions at any time and that X 

may drop out of the study at any time that I wish. I am 

aware that the treatments used in this study are investiga-

tional in nature. I also understand that any information I 

provide will be kept private and that my name will not appear 

anywhere in reports about this project. I understand that 

whether I decide to join this study or not, my employment 

benefits will not be affected in any way. With my under-

standing of all of this and having received enough information 

to answer my questions, I agree to participate in this 

proj ect. 

Date 
Signature of Participant 

Signature of Witness 
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DATA CARD 

1 • Diet: Maintained 
Violated _ _ _ _ _ How? _ 

ftxwcise* Calories expended/day 
3. Medication; Yes ___ No Name 

Reason 
lu Infections Yes _____ No — D e s c r i b e _ _ _ _ _ _ _ _ _ _ _ _ ^ _ _ _ _ _ 

5. Accidents: Yes No ____ Describe ̂ IZZZZZZZIZZZIIIZI^IZZZIII 
6. ianotional/Bavironmental Conflicts: Yes No 

Describe ' 
7. Smotional Rating Scale: 0 1 2 3 U 
8. Urine Glucose Levels: Pre-Breakfast Pre-Lunch • 

Pre-Dinner — _ _ _ _ _ bedtime "" 
Urine Ketone Levels: Pre-Breakfast _ _ _ _ _ Pre-I*mch "" 

Pre-Dinner _ _ _ _ _ _ B©dtime _ _ _ _ _ 
10. Blood Glucose Levels: Pre-Breakfast 

2 hours after last daily meal 
11. Insulin Dosage: Units _ _ _ _ _ Timei ; Units _ _ _ Time 
12. Home Practice Session: Yes No From To 

Before Practice Rating _ _ After Practice Rating 

Name: Date: 
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Mean Energy Expenditure of Various Activities 

The values are expressed in calories/minute of gross body 
expenditure. 

Body weight, 
pounds 

Calories */ 
minute 

Personal 
Sitting, 
Sleeping 
Washing and 

necessities 
eating 

dressing 

2. Locomotion 
Cycling, 5.5 mph 
Cycling, 9.4 mph 
Cycling, 13.1 mph 
Driving a car 
Walking, 2 mph 
Walking, 3 mph 
Walking, 4 mph 
Walking downstairs 
Walking upstairs 

3. Sedentary occupations 
Classwork, lecture 
Sitting, reading 
Standing, light activity 
Typing, 40 words/min., 
mechanical typewriter 

Typing, 40 words/min., 
electric typewriter 

4. Domestic work 
Bed making 
Dusting 
Ironing 
Preparing a meal 
Scrubbing floors 
Shopping with heavy load 
Window cleaning 

5. Light industry 
Assembly work in car factory 
Carpentry 
Farming chores 
Farming, haying, plowing 
with horse 

143 
150 
150 

156 
156 
156 
141 
160 
160 
160 
161 
161 

150 
161 
161 

121 

121 

121 
121 
121 
121 
121 
121 
121 

121 
150 
150 

150 

1.5 
1.2 
2 . 6 

4.5 
7.0 

11.1 
2 .8 
3.2 
4.4 
5.8 
7.1 

18.6 

1.7 
1.3 
2 .6 

1.7 

1.5 

3, 
2 , 

1, 
2, 
4, 
4, 
3.5 

2.3 
3.8 
3.8 

6.7 
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5. Light industry (Cont'd) 
House painting 
Metal working 
Mixing cement 
Stone, masonry 
Truck § automobile repair 

6. Heavy work 
Dragging logs 
Drilling coal or rock 
Felling trees 
Gardening, digging 
Pick and shovel work 

7. Recreation 

Body weight, 
pounds 

150 
150 
150 
150 
150 

143 
143 
143 
139 
143 

Calories*/ 
minute 

3.5 
3.5 
4.7 
6.3 
4.2 

12.1 
6.1 
8.6 
8.6 
8.6 

Canoeing, 2.5 mph 150 3.0 
Canoeing, 4 mph 150 7.0 
Cross country running 143 10.6 
Dancing, waltz 167 5.2 
Dancing, rumba 152 5.7 
Golfing 139 5.0 
Gymnastics exercises: 

Balancing exercises 150 2.5 
Trunk bending 150 3.5 

Mountain climbing 150 10.0 
Playing baseball (except 
pitcher) 150 4.7 

Playing basketball 161 8.6 
Playing football (American) 161 10.2 
Playing pingpong 161 4.9 
Playing tennis 154 7.1 
Playing squash 147 10.2 
Playing volleyball 150 3.5 
Skiing, level hard snow, 
moderate speed 125 10.8 

Skiing, up hill hard snow, 
maximum speed 150 18.6 

Sprinting 150 23.3 
Snowshoeing 2.27 mph 150 6.2 

*The calorie used in human metabolism is the heat needed to 
raise the temperature of one kilogram (2.2 pounds) of water from 
15 degrees to .16 degrees Centigrade. 
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Self-Rated Emotional Scale 

Rate your overall impression of how you were feeling 

throughout this day by circling the appropriate number on 

your Data Card which corresponds to the ratings described 

below. 

Description Rating 

0 Very relaxed 
Completely free of problems and worries; you've 
got your mind completely off work and other areas 
of life where problems abound. 

Relaxed 
Very few problems; little pressure or conflict; 
you've handled things very easily today. 

Average amount of tension 
Some problems; some tension; but you're coping 
adequately. 

Tense 
Concerned; uncomfortable; you're really working at 
resolving problems or conflicts. 

Extremely tense 
The level of tension is as high as it ever gets; 
very uncomfortable; anxious; you're close to 
losing control. 
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Self-Rating of Relaxation 

Rate your overall impression of how you were feeling 

immediately before and after your practice session by 

writing in the appropriate blanks on your Data Card the 

number which corresponds to the ratings described below. 

Rating Description 

1 Extremely relaxed; no tension anywhere in my body. 

2 Very, very relaxed; almost tension-free, but could 
still go further 

3 Very relaxed; but still have a few tense spots. 

4 Somewhat relaxed; but aware of some tension here 
and there. 

5 About 50/50; but slightly more relaxed than tense. 

6 About 50/50; but slightly more tense than relaxed. 

7 Somewhat tense; but aware of being relaxed here and 
there 

8 Very tense; but can identify some relaxed places in 
my body. 

9 Very, very tense; almost totally tense, but a few 
parts of my body are somewhat relaxed. 

10 Extremely tense; tension is present over my entire 
body. 
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Table 1 

Directions and Number of Significant (£ < .05) 
Correlations Between Potential Covariates 

and Metabolic Dependent Measures 

Potential Number of + Number of -
Covariate Correlations Correlations 

Diet Maintenance 10 2 

Calories Expended 1 6 

Medications Taken 0 1 

Infections 0 0 

Accidents 0 0 

Emotional Conflicts 1 0 

Emotional Ratings 6 4 

0L 
Trait Anxiety 0 0 

SRRSa 0 0 

Agea 0 1 

Sexa 1 0 

Duration3 0 0 

Insulin 21 10 

Note. The number of correlations refers to the number of 
subjects showing significant point biserial correlations on 
urine glucose recorded four times per day, blood glucose 
recorded two times per day, and total daily insulin (where 
applicable), unless otherwise indicated by "a". 

aNumber of significant Pearson product-moment correla-
tions on urine and blood glucose means and standard deviations 
and on insulin means (where applicable), for all subjects 
combined. 
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Table 3 

Table of Variances of Metabolic Measures 

Measure Source Marginated Variance 

Urine Glucose Means 

Interpersonal 

Stress Management 

No-Treatment 

Pre-Treatment 

Post-Treatment 

Followup 

Urine Glucose Standard Deviations 

Interpersonal 

Stress Management 

No-Treatment 

Pre-Treatment 

Post-Treatment 

Followup 

Blood Glucose 

Interpersonal 

Stress Management 

No-Treatment 

Pre-Treatment 

Post-Treatment 

Followup 

. 32 

.15 

.07 

.27 

.22 

.22 

.07 

.05 

.04 

.06 

.07 

.06 

2250.55 

2500.67 

725.76 

3140.48 

2132.59 

1876.99 
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Measure Source Marginated Variance 

Blood Glucose Standard Deviations 

Interpersonal 

Stress Management 

No-Treatment 

Pre-Treatment 

Post-Treatment 

Followup 

Insulin Means 

Interpersonal 

Stress Management 

No-Treatment 

Pre-Treatment 

Post-Treatment 

Followup 

Hemoglobin 

Interpersonal 

Stress Management 

Pre-Treatment 

Post-Followup 

3 9 1 . 9 6 

9 5 9 . 0 7 

1 1 2 4 . 6 3 

4 6 6 . 8 6 

1 2 4 1 . 9 6 

2 1 2 . 3 1 

1 7 3 . 7 7 

3 3 0 . 1 0 

2 1 4 . 7 2 

1 7 7 . 2 5 

2 3 2 . 2 2 

7 . 2 3 

6 . 0 7 

6 . 4 3 

6 . 3 0 
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Table 4 

Analysis of Covariance Table for Metabolic Measures 
with Phasic Insulin Adjustments Covaried 

Measure Source df MS F P 

Pre-Treatment to Followup Comparisons 

Urine Glucose Means 

Between Groups 2 0 .67 1 .57 0.23 

Covariate 1 0 .52 1 .23 0.28 

Group Error 19 0 .43 

Between Phases 1 0 .20 5 .83 0.03 

Groups X Phases 2 0 .06 1 .66 0.21 

Phase Error 20 0 .03 

Urine Glucose Standard Deviations 

Between Groups 2 0 .07 0 .62 0.55 

Covariate 1 0 .12 1 .13 0.30 

Group Error 19 0 .11 

Between Phases 1 0 .12 5 .47 0.03 

Group X Phases 2 0 .01 0 .32 0.73 

Phase Error 20 0 .02 

Blood Glucose Means 

Between Groups 2 8677 .99 2 .42 0.12 

Covariate 1 1320 .88 0 .37 0.55 

Group Error 19 3589 .74 

Between Phases 1 245 .31 0 .23 0.64 

Groups X Phases 2 962 .73 0 .88 0.43 

Phase Error 20 1089 .34 
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Measure Source df MS F P 

Blood Glucose Satndard Deviations 

Between Groups 2 370. 67 0.20 0. 82 

Covariate 1 7829. 95 4.24 0. 06 

Group Error 12 1844. 55 

Between Phases 1 230. 86 0.19 0. 67 

Groups X Phases 2 525. 03 0.43 0. 66 

Phase Error 13 1234. 00 

Insulin Means 

Between Groups 2 113. 00 0.24 0. 79 

Covariate 1 163. 90 0.34 0. 57 

Group Error 21 479. 97 

Between Phases 1 0. 31 0.03 0. 86 

Groups X Phases 2 2. 65 0.26 0. 77 

Phase Error 22 10. 06 

Hemoglobin A, 
lc 

Between Groups 1 2. 09 0.17 0. 69 

Covariate 1 4. 25 0.34 0. 57 

Group Error 16 12. 65 

Between Phases 1 7. 22 2.81 0. 11 

Groups X Phases 1 0. 45 0.17 0. 68 

Phase Error 17 2. 56 
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Measure Source df MS F P 

Pre-Treatment to Post Treatment Comparisons 

Urine Glucose Means 

Between Groups 2 1 .55 3 .69 0 .04 

Covariate 1 1 .32 3 .15 0 .09 

Group Error 25 0 .42 

Between Phases 1 0 .32 8 .36 0 .01 

Groups X Phases 2 0 .01 0 .26 0 .77 

Phase Error 26 0 .04 

Urine Glucose Standard Deviations 

Between Groups 2 0 .15 1 .43 0 .26 

Covariate 1 0 .00 0 .00 0 .95 

Group Error 23 0 .10 

Between Phases 1 0 .09 5 .29 0 .03 

Groups X Phases 2 0 .02 1 .39 0 .27 

Phase Error 24 0 . 02 

Blood Glucose Means 

Between Groups 2 9979 .87 2 .28 0 .12 

Covariate 1 4192 .21 0 .96 0 .34 

Group Error 24 4373 .60 

Between Phases 1 4310 .09 7 . 09 0 .01 

Groups X Phases 2 1156 .35 1 .90 0 .17 

Phase Error 25 607 .97 
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Measure Source df MS F p 

Blood Glucose Standard Deviation 

Between Groups 2 60.16 0.04 0 .96 

Covariate 1 4.71 0.00 0 .96 

Group Error 12 1558.94 

Between Phases 1 153.24 0.42 0 .53 

Groups X Phases 2 169.15 0.47 0 .64 

Phase Error 13 361.97 

Insulin Means 

Between Groups 2 256.46 0.50 0 .61 

Covariate 1 1533.19 3.02 0 .09 

Group Error 25 508.18 

Between Phases 1 12.38 1.47 0 .24 

Groups X Phases 2 6.82 0.81 0 .46 

Phase Error 26 8.42 

Post-Treatment to Followup Comparisons 

Urine Glucose Means 

Between Groups 2 1.08 2.96 0 .08 

Covariate 1 0.56 1.53 0 .23 

Group Error 19 0.36 

Between Phases 1 0.05 2.23 0 .15 

Groups X Phases 2 0.07 3.41 0 .06 

Phase Error 20 0.02 
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Measure Source df MS F P 

Urine Glucose Standard Deviations 

Between Groups 2 0. 18 1 .53 0 .24 

Covariate 1 0. 01 0 .05 0 .82 

Group Error 18 0. 12 

Between Phases 1 0. 00 0 .00 0 .99 

Groups X Phases 2 0. 03 1 .99 0 .16 

Phase Error 19 0. 01 

Blood Glucose Means 

Between Groups 2 5718. 81 1 .79 0 .19 

Covariate 1 2973. 65 0 .93 0 .35 

Group Error 19 3198. 38 

Between Phases 1 979. 57 1 .48 0 .24 

Groups X Phases 2 240. 70 0 .36 0 .70 

Phase Error 20 660. 79 

Blood Glucose Standard Deviations 

Between Groups 2 573. 96 0 .42 0 .67 

Covariate 1 4604. 93 3 .34 0 .09 

Group Error 14 1379. 36 

Between Phases 1 4. 58 0 .01 0 .94 

Group X Phases 2 1612. 19 1 .85 0 .19 

Phase Error 15 873. 66 
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Measure Source df MS 

Insulin Means 

Between Groups 2 

Covariate 1 

Group Error 21 

Between Phases 1 

Groups X Phases 2 

Phase Error 22 

138.91 0.46 0.64 

3064.58 10.17 0.00 

301.26 

4.45 0.70 0.41 

0.21 0.03 0.97 

6.40 
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Table 5 

Analysis of Covariance Table for Metabolic Measures 
with Six Covariates 

Measure Source df MS F p 

Pre-Treatment to Followup Comparisons 

Urine Glucose Means 

Between Groups 1 0.00 0. 00 0 .99 

Covariates 6 0.82 2. 30 0 .13 

Group Error 9 0.35 

Between Phases 1 0.40 20. 75 .0004 

Group X Phases 1 0.05 2. 64 0 .12 

Phase Error 15 0.02 

Urine Glucose Standard Deviations 

Between Groups 1 0.09 0. 78 0 .40 

Covariates 6 0.13 1. 10 0 .43 

Group Error 9 0.12 

Between Phases 1 0.12 7. 05 0 .02 

Groups X Phases 1 0.00 0. 15 0 .70 

Phase Error 15 0.02 

Blood Glucose Means 

Between Groups 1 3.04 0. 00 0 .98 

Covariates 6 3936.63 0. 93 0 .52 

Group Error 9 4242.49 

Between Phases 1 1084.21 0. 98 0 .34 

Groups X Phases 1 3055.26 2. 77 0 .12 

Phase Error 15 1101.27 
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Measure Source df MS F p 

Blood Glucose Standard Deviations 

Between Groups 1 711.86 0 .77 0 .41 

Covariates 6 1687.98 1 .83 0 .24 

Group Error 6 924.46 

Between Phases 1 17.42 0 .01 0 .91 

Groups X Phases 1 887.55 0 .67 0 .43 

Phase Error 12 1321.06 

Insulin Means 

Between Groups 1 31.80 0 .29 0 .60 

Covariates 6 401.00 3 .69 0 .03 

Group Error 10 108.73 

Between Phases 1 8. 27 0 .71 0 .41 

Groups X Phases 1 0.01 0 .00 0 .98 

Phase Error 16 11.65 

Pre-Treatment to Post-Treatment Comp arisons 

Urine Glucose Means 

Between Groups 1 0.16 0 .28 0 .61 

Covariates 6 0.60 0 .99 0 .47 

Group Error 14 0.58 

Between Phases 1 0.22 5 .87 0 .03 

Groups X Phases 1 0.01 0 .19 0 .67 

Phase Error 20 0.04 
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Measure Source df MS F p 

Urine Glucose Standard Deviations 

Between Groups 1 0.02 0 .11 0 .74 

Covariates 6 0.09 0 .70 0 .65 

Group Error 13 0.13 

Between Phases 1 0. 01 0 .76 0 .40 

Groups X Phases 1 0.02 1 .32 0 .26 

Phase Error 19 0.01 

Blood Glucose Means 

Between Groups 1 161.71 0 .05 0 .82 

Covariates 6 8873.30 2 .79 0 .05 

Group Error 14 3181.58 

Between Phases 1 3015.17 4 .36 0 .05 

Groups X Phases 1 1413.10 2 .04 0 .17 

Phase Error 20 691.48 

Blood Glucose Standard Deviations 

• Between Groups 1 1.11 0 .00 0 .97 

Covariates 6 720.01 1 .29 0 .38 

Group Error 6 558.08 

Between Phases 1 262.98 0 .81 0 .39 

Groups X Phases 1 102.44 0 .31 0 .59 

Phase Error 12 325.80 
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Measure Source df MS F p 

Insulin Means 

Between Groups 1 200.93 1 .05 0 .32 

Covariates 6 1334.59 6 .98 0 .00 

Group Error 14 191.14 

Between Phases 1 25.49 2 . 35 0 .14 

Groups X Phases 1 7.49 0 .69 0 .42 

Phase Error 20 10.82 

Post-Treatment to Followup Comparisons 

Urine Glucose Means 

Between Groups 1 0.20 0 .40 0 .54 

Covariates 6 0.43 0 .86 0 .56 

Group Error 9 0.50 

Between Phases 1 0.00 0 .22 0 .65 

Groups X Phases 1 0.01 0 . 89 0 .36 

Phase Error 15 0.01 

Urine Glucose Standard Deviations 

Between Groups 1 0.03 0 .24 0 .64 

Covariates 6 0.12 0 .96 0 .50 

Group Error 8 0.12 

Between Phases 1 0.02 1 .49 0 .24 

Groups X Phases 1 0.00 0 .02 0 .89 

Phase Error 14 0.02 
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Measure Source df MS F P 

Blood Glucose Means 

Between Groups 1 1038.71 0 .25 0 .63 

Covariates 6 2330.96 0 .55 0 .76 

Group Error 9 4222.54 

Between Phases 1 70.44 0 .15 0 .71 

Groups X Phases 1 535.76 1 .11 0 .31 

Phase Error 15 484.13 

Blood Glucose Standard Deviations 

Between Groups 1 28.69 0 .02 0 .88 

Covariates 6 1071.80 0 .88 0 .55 

Group Error 8 1213.88 

Between Phases 1 585.98 0 .63 0 .44 

Groups X Phases 1 2253.32 2 .44 0 .14 

Phase Error 14 924.24 

Insulin Means 

Between Groups 1 310.54 2 .23 0 .17 

Covariates 6 238.36 1 .71 0 .22 

Group Error 10 139.15 

Between Phases 1 0.27 0 .05 0 .82 

Groups X Phases 1 5.11 1 .02 0 . 33 

Phase Error 16 5.01 
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Table 6 

Means for Metabolic Measures 

Measure Groups Pre Post Followup 

Urine Glucose Means 

Interpersonal 0.86 0.70 0.72 

Stress Management 0.63 0.42 0.36 

No -Treatment 0.35 0.11 0.35 

Urine Glucose Standard Deviations 

Interpersonal 0.48 0.43 0.38 

Stress Management 0.36 0.32 0.25 

No-Treatment 0.30 0.12 0.24 

Blood Glucose Means 

Interpersonal 186.36 163.12 165.81 

Stress Management 132.17 133.38 139.82 

No -Treatment 141.12 118.06 138.99 

Blood Glucose Standard Deviations 

Interpersonal 39.85 37.55 30.17 

Stress Management 50.14 34.85 60.38 

No-Treatment 43.94 41.82 19.19 

Insulin Means 

Interpersonal 36.84 36.19 36.62 

Stress Management 39.29 37.40 38.25 

No-Treatment 42.46 42.60 43.21 
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Appendix T--Continued 

Measure Groups Pre Post Followup 

Insulin Standard Deviations 

Interpersonal 4.05 2.93 2.90 

Stress Management 1.71 1.87 1.41 

No - Treatment 0.89 P.00 0.36 

Hemoglobin A„ 
lc 

Interpersonal 11.37 10.28 

Stress Management 10.65 10.06 
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Appendix U 

Table 8 

Means for Psychological Measures 

Measure Groups Pre Post 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Questionnaire of Mental Imagery 

Interpersonal 

Stress Management 

Visual Score 

1 0 . 0 0 1 1 . 3 3 

11 .45 1 1 . 0 9 

Auditory Score 

1 0 . 0 8 1 1 . 5 0 

1 1 . 0 0 1 0 . 0 0 

Cutaneous Score 

8 . 2 5 1 1 . 0 0 

1 0 . 6 4 9 . 1 8 

Kinesthetic Score 

1 1 . 4 2 12 .25 

11 .27 1 0 . 9 1 

Taste Score 

1 1 . 7 5 1 1 . 5 8 

1 1 . 4 5 1 1 . 4 5 

Olfactory Score 

1 4 . 0 8 13 .17 

11 .82 1 3 . 0 9 

Somatic Score 

1 1 . 7 5 1 1 . 5 8 

1 0 . 0 9 11 .55 



214 

Appendix U--Continued 

Measure Groups Pre Post 

Questionnaire of Mental Imagery - Total Score 

Interpersonal 77.33 82.42 

Stress Management 77.73 77.27 

Image Db - Rater #1 

Interpersonal 37.00 37.50 

Stress Management 37.27 57.55 

Image Db - Rater #2 

Interpersonal 36.58 39.67 

Stress Management 41.64 54.91 

Health Attribution Test - Internal Score 

Interpersonal 10.17 8.17 

Stress Management 9.82 13.55 

Health Attribution Test - Powerful Others Score 

Interpersonal -11.83 -14.50 

Stress Management -11.18 -17.64 

Health Attribution Test - Chance Score 

Interpersonal 2.33 1.42 

Stress Management 1.73 - 2.73 

Social Readjustment Rating Scale 

Interpersonal 134.08 88.08 

Stress Management 170.55 139.55 

State Anxiety Score 

Interpersonal 38.08 39.42 

Stress Management 32.82 31.27 
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Appendix U--Continued 

Measure Groups Pre Post 

Trait Anxiety Score 

Interpersonal 43.08 43.00 

Stress Management 36.55 34.18 

4 RF - Sexual Score 

Interpersonal 22.17 23.58 

Stress Management 21.27 20.64 

4 RF - Identification Score 

Interpersonal 20.92 21.08 

Stress Management 20.18 20.91 

4 RF - Problem Solving Score 

Interpersonal 18.08 18.75 

Stress Management 18.36 18.00 

4 RF - Parental Score 

Interpersonal 38.33 37.58 

Stress Management 37.18 35.82 

Self-Directed Search - Realistic Occupations Score 

Interpersonal 14.25 15.17 

Stress Management 21.00 21.45 

Self-Directed Search - Investigative Occupations Score 

Interpersonal 18.83 19.25 

Stress Management 21.18 23.64 

Self-Directed Search - Artistic Occupations Score 

Interpersonal 18.67 21.17 

Stress Management 21.09 23.45 
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Measure Groups Pre Post 

Self-Directed Search - Social Occupations Score 

Interpersonal 27.17 28.50 

Stress Management 30.64 30.18 

Self-Directed Search - Enterprising Occupations Score 

Interpersonal 17.25 18.08 

Stress Management 22.64 24.27 

Self-Directed Search - Conventional Occupations Score 

Interpersonal 20.58 18.58 

Stress Management 24.18 25.73 
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Table 9 

Correlations of Psychological Measures 
with Metabolic Measures 
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Psych. Urine Glucose Blood Gluco se Insulin Hbc 
Measure Mean S.D. Mean S.D. Mean S.D. Alc 

Pre-Treatment Measures 

STANX .32 -.45 .23 .05 -.23 -.12 .19 

TRANX . .37 -.18 .38 .15 -.25 -.28 .13 

SRRS -.10 .21 -.06 -.40 .24 .33 1 
•
 1—
1 

O
O
 

QMIV -.08 -.19 -.02 .07 . 06 .07 .17 

QMIA -.24 -.32 -.28 .15 -.12 -.01 .07 

QMIC -.32 -.17 -.54 - .09 .09 .16 -.17 

QMIK -.35 -.44 -.33 -.04 -.06 .01 -.11 

QMIT 

O
O
 

CNI
 e
 

I -.29 -.23 .01 -.17 -.04 -.05 

QMIO -.05 -.14 - .22 -.06 .10 .09 -.20 

QMIS -.24 -.20 -.24 -.11 -.10 .08 -.16 

QMII -.,29 -.33 -.33 -.01 -.05 . 05 -.09 

IMGDBA -.05 -.15 -.40 -.53 .15 .20 .06 

IMGDBF -.15 -.22 -.33 -.27 .03 .16 .15 

HATI .22 1 
•
 O
 

O
N
 

.17 -.28 .05 .01 .01 

HATPO .02 .17 -.31 .02 .16 .16 .11 

HATC .34 .06 .10 .23 - .19 - .20 .31 

RFSE -.11 .01 .14 -.44 .26 .24 -.34 

RFID . 23 .19 . 23 -.18 .11 .01 -.10 

RFPR .10 .22 .11 -.17 .24 .10 - .20 

RFPA -.04 .17 - .05 -.37 . 22 .06 '- .06 
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Psych. Urine Glucose Blood Glucose Insulin Hbc 
Measure Mean S.D. Mean S.D. Mean S.D. Alc 

SDSR -.52 -.20 -.33 -.33 . 39 .37 -.41 

SDSI .14 .04 .06 -.55 .37 .28 -.13 

SDSA .06 .31 .32 -.09 -.04 -.04 -.03 

SDSS -.13 .18 .26 -.34 -.01 -.02 .12 

SDSE -.26 .20 .11 -.43 .02 .04 .03 

SDSC -.46 .01 .01 -.27 .20 .28 -.13 

Post-Treatment Measures 

SRSS IP .11 .24 .28 .16 -.21 .14 -.07 

SM .09 .00 .25 -.08 .09 -.08 .28 

QMIV IP -.09 .39 .02 .04 .18 -.03 .10 

SM .19 -.03 .14 -.42 .04 .06 .05 

QMIA IP - .16 -.39 -.49 -.54 -.24 - .32 -.09 

SM .,03 -.22 -.08 -.53 . 03 . 06 -.06 

QMIC IP -.13 -.41 -.47 -.61 -.43 - .39 -.41 

SM -. 24 -.41 -.05 -.31 -.12 -.13 .03 

QMIK IP -.15 -.41 -.47 -.56 -.15 -.21 -.24 

SM -.02 -.28 -.03 -.36 -.06 -.02 -.06 

QMIR IP .,02 .05 -.11 -.43 - .22 -.10 -.64 

SM . 00 -.19 -.05 -.40 -.07 -.05 -.07 

QMIO IP -.02 -.33 -.45 -.68 .13 .05 -.41 

SM .19 -.15 .09 -.40 -.16 -.15 -.03 

QMIS IP -.26 -.17 -.35 -.64 - .32 -.41 -.44 

SM -.07 -.28 .07 -.31 -.15 -.12 -.04 
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Appendix V--Continued 

Psych. Urine Glucose Blood Glucose Insulin Hbc 
Measure Mean S.D. Mean S.D. Mean S.D. Alc 

QMII IP -.14 -.27 -.45 -.63 -.19 -.25 -.42 

SM .01 -.24 .01 -.40 -.09 -.07 - . 03 

IMGDBA IP .15 -.45 .03 . 05 -.08 .00 .39 

SM .28 .54 .07 -.12 .04 .00 .23 

IMGDBF IP -.38 -.56 -.37 -.01 -.19 -.30 -.11 

SM .36 .43 .31 -.03 -.14 -.15 .40 

HATI IP . 28 .13 .45 .33 - .52 -.04 .24 

SM .12 .33 -.06 .15 .34 .34 -.12 

HATPO IP .22 -.01 .22 .85 . 28 .46 .36 

SM -.12 -.14 -.44 -.19 .05 .11 -.31 

HATC IP .52 .04 . 35 .26 -.21 .08 -.11 

SM .52 .31 .09 . 08 .13 .23 .20 

RFSE .08 .04 -.15 .18 . 30 .26 .04 

RFID .24 .11 -.05 .22 .27 .13 .41 

RFPR .17 .17 -.11 .03 .35 .10 .36 

RFPA .12 .11 -.38 -.14 .34 .24 .21 

SDSR -.37 -.21 -.19 .07 .12 -.26 -.34 

SDSI .16 .11 .07 -.25 .27 .08 -.18 

SDSA -.15 .16 .16 -.06 -.15 .02 -.04 

SDSS -.04 .14 .28 . 09 - .10 -.21 .06 

SDSE - .35 .02 -.06 .18 -.02 -.22 -.23 

SDSC -.19 .25 .12 .27 - .04 -.46 -.12 
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Appendix V--Continued 

Note. Correlations significant at £ < .05 are underlined. 

All correlations are for both groups combined into one group, 

except where indicated by IP or SM. 

(STANX = state anxiety, TRANX = trait anxiety, SRRS = 

Social Readjustment Rating Scale, QMIV = Questionnaire of Mental 

Imagery - Visual, QMIA = Questionnaire of Mental Imagery -

Auditory, QMIC = Questionnaire of Mental Imagery - Cutaneous, 

QMIK = Questionnaire of Mental Imagery - Kinesthetic, QMIT = 

Questionnaire of Mental Imagery - Taste, QMIO - Questionnaire 

of Mental Imagery r Olfactory, QMIS = Questionnaire of Mental 

Imagery - Somatic, QMII = Questionnaire of Mental Imagery -

Total, IMGDBA = Image Db for rater #1, IMGDBF = Image DB for 

rater #2, HATI = Health Attribution Test - Internal, HATPO = 

Health Attribution Test - Powerful Others, HATC = Health 

Attribution Test - Chance, RFSE = 4 RF - Sexual, RFID = 4 RF -

Identification, RFPR = 4 RF - Problem Solving, RFPA = 4 RF -

Parental, SDSR = Self-Directed Search - Realistic, SDSI = 

Self-Directed Search - Investigative, SDSA = Self-Directed 

Search - Artistic, SDSS = Self-Directed Search - Social, 

SDSE = Self-Directed Search - Enterprising, SDSC = Self-Directed 

Search - Conventional, IP = Interpersonal Group, SM = Stress 

Management Group, S. D. = Standard Deviations). 
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Table 14 

T-Test Table for Comparisons of 
Psychophysiological Measures 

•0.07 0.95 

0.26 0.80 

Pre- Post- T 
Measure Group Mean Mean Value 

Comparisons Between Groups 

EMG - Reading 

Interpersonal 2.04 

Stress Management 2.08 

EMG - Reading 

Interpersonal 2.16 

Stress Management 1.95 

EMG - Relaxing 

Interpersonal 1.04 

Stress Management 1.24 

EMG - Relaxing 

Interpersonal 1.17 

Stress Management 1.19 

Temperature - Reading 

Interpersonal 93.28 

Stress Management 92.02 

Temperature - Reading 

Interpersonal 93.56 

Stress Management 90.77 

-0.49 0.64 

-0.06 0.95 

0.98 0.35 

1.65 0.14 
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Appendix W--Continued 

•0.07 0.95 

1.25 0.24 

Pre- Post- T 
Measure Group Mean Mean Value 

Temperature - Relaxing 

Interpersonal 93.72 

Stress Management 93.80 

Temperature - Relaxing 

Interpersonal 93.74 

Stress Management 91.65 

Comparisons Between Phases 

EMG - Reading 

Interpersonal 2.04 2.16 -0.57 0.58 

Stress Management 2.09 1.95 1.21 0.26 

EMG - Relaxing 

Interpersonal 1.04 1.17 -1.00 0.34 

Stress Management 1.24 1.19 0.66 0.52 

EMG - Reading minus Relaxing 

Interpersonal 1.00 1.00 0.02 0.97 

Stress Management 0.84 0.76 0.94 0.37 

Temperature - Reading 

Interpersonal 93.28 93.56 -0.32 0.76 

Stress Management 92.02 90.77 0.77 0.46 

Temperature - Relaxing 

Interpersonal 93.72 93.74 -0.02 0.98 

Stress Management 93.80 91.65 1.38 0.20 
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Appendix W--Continued 

Pre- Post- T 
Measure Group Mean Mean Value 

Temperature - Relaxing minus Reading 

Interpersonal 0.44 0.18 0.77 0.46 

Stress Management 1.78 0.87 1.71 0.12 
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