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ABSTRACT 

The purpose of this research was to investigate the impact of 

social support on adherence to a therapeutic regimen among obese Type 

II diabetic clinic patients. The aims of the study were to compare 

the effect of small reference group management with an educational 

advice program on the therapeutic outcomes of adherence and to test a 

theoretical model proposed to explain adherence to a diabetic regi

men. The concepts of the model were derived from symbolic interac

tionist and role theory. 

Forty-one patients attending an outpatient diabetic clinic 

were randomly assigned to the two treatment programs and 32 patients 

completed the 6 month study. Subjects met for a total of 10 one-hour 

sessions which were held weekly the first month, biweekly the second 

month, and monthly the final 4 months. Demographic information, 

knowledge of diabetes, and measures of the model variables (social sup

port, health locus of control, health perceptions, diabetic belief, 

regimen adherence), were collected at the start (t l ) and the termina

tion of the study (tID)' 

Analysis of audiotapes recorded at t2 and t9 indicated 

that patient-initiated interactions were significantly longer in dura

tion for the small reference group. The experimental group also demon

strated significantly lower blood glucose values at tID' however, 

there was not a corresponding difference between groups in 

xii 
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glycohemoglobin, urine glucose, or percent overweight. The total 

sample experienced a significant mean reduction in glycohemoglobin 

(-11.1%; p < .05) and an increase in social support and knowledge. 

Serial blood glucose and glycohemoglobin values indicated improvement 

in diabetic control was more marked when subjects met weekly or biweek

ly and stabilized or worsened when meetings were reduced. 

The staged recursive theoretical model was analyzed using mul

tiple regression statistics. The empirical test of the model of t1 

indicated minimal support in terms of significant explained variance 

in 6 of the 8 dependent variables. In addition, some of the path 

coefficients indicated a possible interaction effect between 

resistance and locus of control. The t 10 model demonstrated 

cohesion among the first three stages of independent variables and 

greater explained variance, however, multicollinearity proved to be a 

significant problem in terms of interpreting the path coefficients. 



CHAPTER 1 

INTRODUCTION 

This chapter discusses the nature of the problem of adherence 

to a therapeutic regimen as well as the significance of an 

investigation of adherence to the diabetic regimen. In addition, 

symbolic interaction and role socialization are presented as the 

overarching theoretical framework from which a theoretical model to 

explain adherence has been derived. 

Purpose of the Study 

The purpose of the study was to investigate the impact of 

social support on adherence to a therapeutic regimen among clinic 

patients experiencing Type II noninsulin dependent diabetes. The 

major aims of the study were to test a theoretical model proposed to 

explain adherence to a diabetic regimen and to assess the effect of 

small reference group management (a form of social support). 

Statement of the Problem 

Health-care providers have recognized for some time the impor

tance of adherence to a therapeutic regimen in terms of improving and 

maintaining the health of patients. Human beings, however, are 

complex organisms and attempts to explain or predict adherence have 

been disappointing. Given the depressing effects of noncompliance on 

1 
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health outcomes for the diabetic person, it becomes imperative to 

obtain a foothold in understanding the behavioral determinants of 

adherence to a therapeutic regimen. Once a more comprehensive 

understanding of the "nature of the beast" is achieved, health 

professionals may propose and test various strategies designed to 

increase the likelihood of such behavior. 

The problem of adherence/nonadherence to the therapeutic 

regimen among the diabetic population has been relatively neglected 

when compared to work that has been done with health and episodic or 

acute illness behaviors. In terms of chronic illness behaviors, 

investigations have been concentrated in the area of compliance with 

taking medications among hypertensive patients. The magnitude of the 

disease prevalence and the vast potential for physiological 

complications and disabilities warrants a more thorough investigation 

of the behavioral determinants of adherence and the physiological 

outcomes of the behavior. The prescribed regimen for diabetes is 

often complicated and requires that patients make major life-style 

modifications to survive. 

Diabetes provides a unique model with which to explore the 

determinants of behaviors which are congruent with therapeutic advice 

and to understand the effects of those behaviors on metabolic control. 

Diabetes, then, may provide the paradigm for explaining how 

behavioral interventions can be used in the treatment of disease 

(Surwit et a1., 1983). 
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Significance 

Diabetes mellitus is a major chronic health problem in the 

United States. It is characterized by hyperglycemia and abnormal 

carbohydrate metabolism. Eleven million persons are currently 

afflicted with diabetes and the rate of incidence appears to be 

increasing by 6 percent each year (American Diabetes Association, 

1982). Recent studies indicate that a relationship exists between 

diabetes and long term vascular complications resulting in heart 

disease, kidney failure, strokes, and blindness (Cahill, 1976). 

The chronic complications of diabetes can be averted, delayed, 

or reduced by persistent and prolonged reduction of blood glucose 

levels (Cole, 1979). Thus, normalization of glucose levels has been 

recommended by the American Diabetes Association to be the primary 

goal of therapy. In order to control the body's metabolism of 

glucose, diabetic persons must attend to several behavioral aspects 

relating to administration of medication, regulating food intake, 

testing urine and blood for glucose, exercising, and general hygiene. 

These activities comprise the diabetic therapeutic regimen and are 

aimed at achieving euglycemic blood levels in the diabetic person. 

The success or failure of the prescribed regimen is 

determined, to a large extent, by the individual's ability and 

willingness to incorporate the behaviors of the regimen into his 

repertoire. The extent to which a patient's behavior coincides with 

the clinical prescription has been termed compliance, adherence, or 

therapeutic alliance (Sackett, 1976). Marston (1970), in a review of 
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published studies of compliance, found that reports of noncompliance 

ranged from 4% to 100%. 

These are the individuals with whom health care providers must 

concern themselves. Following a recommended regimen is ultimately the 

patient's responsibility, but health professionals are accountable to 

the patient in terms of preparing her/him to assume this 

responsibility. 

Socialization Framework 

Role Socialization 

Role socialization is the process by which an individual devel

ops, through interactions with other people, prescriptions for behav

ior which are associated with socially recognized categories of 

persons (Heiss, 1968). Mead's (1934) concept of role learning con

tends that human beings respond to one another on the basis of inten

tions or meanings of gestures and the tendency to respond to it. 

Through the process of interacting with others, the individual takes 

as one's own the roles of particular and generalized others and de

fines one's behavior in terms of the expectations of others (Mead, 

1934; Stryker, 1981). 

The interactionist perspective of role theory makes two neces

sary assumptions. First, that roles are learned in the process of 

social interaction (Heiss, 1968). The implication here is that the in

dividual is an active participant of a dynamic process that occurs in 

the presence of other people. Second, interactionists assume that 
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within an interaction, individuals see themselves and others as 

occupants of statuses which impute expectations which guide their ac

tions (Heiss, 1968). An individual's behavior, then, can be explained 

by his or her own and significant others' expectations of the role. 

A person may have mUltiple roles by virtue of occupying vari

ous statuses within the social structure at the same time. One's sta

tus as a parent involves different role expectations than one's status 

within an occupational structure. At the same time, each particular 

social status has an array of role relationships which Merton (1957) 

has named role sets. Thus, identifying and understanding an individu

al's behavior is a difficult task requiring knowledge of the status 

and role set within which the person is operating. 

Role refers to normative behavior, associated with a particu

lar status, with which an individual is expected to be consistent. As 

such, one may occupy a status and enact a role. According to Turner 

(1956), role-taking is the process of anticipating another's behavior 

(or one's own) by viewing it in the context of the role imputed to (or 

by) that other. Thus, the enactment of a role is not viewed in isola

tion, but rather is considered in the context of the self-other 

interaction. 

Interactionist theory introduces several critical elements 

which have relevance for deriving a theory to explain adherence to 

recommended regimens (which is considered to be an aspect of role 

enactment). First, an individual is a social being whose interaction 

with significant others determines who he is and the roles he will 
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enact. Second, a person may enact a number of different (and 

sometimes conflicting) roles because she/he occupies different status

es within the social structure. The behaviors which are consistent 

with a particular role are derived by the reflective process which 

goes on between the person and the significant others within the role 

set. In this frame of reference, role enactment (adherence to the 

diabetic regimen) is viewed as the dependent or outcome of the pro

cess and the interaction between the self and others is considered to 

be the antecedent event, determinant, or independent variable. In 

terms of causality, the interaction between others and self is be

lieved to determine and explain the resultant behavior of the 

individual. 

Conceptual Model 

The Interactionist Approach to Compliance 1S a conceptual 

model, based on role theory, proposed by Dracup and Meleis (1982) to 

address the influence of multiple variables on the enactment of compli

ance with a therapeutic regimen (Figure 1). The model indicates that 

compliance/noncompliance is the result of a complex interactive pro

cess involving identification with a specific compliance role, access 

to behaviors of the proposed role, cues from others to enact such a 

role, and evaluation of role enactment by the individual and others. 

Based on definitions of role and role enactment proposed by 

Lindesmith and Strauss (1968), the model considers four components 

which are necessary for compliance to occur. First, the act of 



Se1f-Concept------------------------------------------~~ Compliance 
Role Enactment 

Compliance/Noncompliance 

Evaluation ~-------------------------------------------- Counter-Roles 

Figure 1. Compliance: The Proposed Interactionist Conceptualization 
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compliance involves behaviors that are demanded by the performance of 

a new role. When a disease state exists, compliance behaviors are 

those of the sick role identity and are directed toward getting well. 

Regardless of which particular role is involved, the behaviors may 

include the addition of new activities and/or modification (or 

omission) of long standing activities. 

The second component involves the individual's self concept 

relative to his/her total repertoire of roles. Thus, it includes 

prior established roles as well as the transition into new roles 

(e.g., sick role). The patient may reject the goals, values, and 

sentiments of new roles which are at variance with his or her self 

concept. For example, it is not uncommon to observe rejection of the 

at-risk role by the coronary-prone individual who finds a sedentary 

life style in conflict with his typically active and ambitious life 

style (Dracup and Meleis, 1982). 

The third component involves the counter-role influence 

exerted by others in complementary roles that serve as cues to the 

actor. The patient acts and reacts to significant others in his or 

her environment (in the sense of Mead's symbolic interaction) and, 

through the role-taking process, redefines and modifies his or her 

behavior. In the context of compliance/noncompliance, these 

counter-roles may be conceived of as including the patient's spouse, 

the health-care provider, and reference groups. 

Periodic evaluations of role enactment by the self and those 

in counter-roles comprise the final component. In the compliance 
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context, evaluation occurs with respect to the behaviors of the 

therapeutic regimen and the anticipated outcome. In other words, the 

extent to which an individual complies with a therapeutic regimen 

depends on the degree to which the behavior of the regimen are judged 

valuable by the client. 

Role theory, as conceptually proposed by Dracup and Meleis 

(1982), provides a general framework to consider compliance and 

noncompliance in terms of role enactment. However, this model is 

conceptually rather than theoretically oriented and thus not amenable 

to empirical testing. The next section defines the chronic illness 

role in order to specify the intent of role enactment. The following 

chapter incorporates the Interactionist Approach to Compliance and the 

chronic illness role to construct a theoretical causal model to 

explain adherence to a therapeutic regimen among persons with diabetes 

mellitus, a chronic disease. 

Chronic Illness Role 

When a person becomes ill, she/he does not simply drop usual 

roles, but actually adopts a new role which supersedes the others. 

Parsons (1951) termed this new-role the "sick role" and suggested 

taking this role implies certain societal rules and expectations. For 

example, the individual is not held responsible for his incapacity, is 

exempted from normal social obligations, "and is obliged to seek 

medical help to try to get well. The physician occupies a 

complementary role designed to reverse the disease and enable the 

patient to resume normal activities. 
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Kasl and Cobb (1966) expanded this limited concept of sick 

role to account for differences along the health-illness continuum 

(see Figure 2). Health behavior is an activity undertaken by a person 

believing himself to be healthy, for the purpose of preventing disease 

or detecting it in an asymptomatic stage. Illness behavior is any ac

tivity, undertaken by a person who feels ill, to define the state of 

his health and to discover a suitable remedy. Sick role behavior 1S 

the activity undertaken by those who consider themselves ill, for the 

purpose of getting better. 

Kasl (1974) suggests that the three roles and behaviors are 

distinctly different and that there are different determinants of be

havior for each role. For example, illness behavior occurs in the pres

ence of symptoms which are the motivations for action. The emphasis 

is on perceptions and evaluations of symptoms and the role of signifi

cant others in sanctioning illness behavior. Sick role differs in that 

it involves prolonged contact with health professionals and exemptions 

from usual social roles. Here the determinants of behavior are consid

ered to be the interaction between the patient and health profession

als and the attractiveness of social roles that compete with the sick 

role. 

None of these roles adequately explains the behavior of the in

dividual experiencing a chronic illness. However, Kasl's framework 

does provide a basis and appropriate levels to consider in expanding 

the concept to explain chronic illness behavior. Baric (1969) consid

ered an "at risk" role to fall somewhere in between health and illness 
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behavior. In contrast to the sick role, the "at risk" role: 1) is 

not institutionalized; 2) has only duties attached to it, but no privi

leges (exemptions from social obligations); 3) has an indefinite time 

span; 4) lacks the continuous reinforcement from health professionals. 

These aspects seem particularly relevant within the context of 

chronic illness. Chronic illness behavior is defined as activities, 

undertaken by a person who is chronically ill, for the purpose of 

achieving a maximum state of health and preventing complications re

sulting from the outcome of the disease. Within the Kasl (1966) frame

work, involving four descriptive levels, the following aspects are 

identified. First, the behavior is labeled chronic illness behavior. 

Second, the identity is named chronic illness role which concurs with 

the previously delineated "at risk" role described by Baric (1969). 

Third, the role performance is the individual's usual social roles, 

for there are no necessary exemptions from social obligations. On the 

final level, health is determined to be that of asymptomatic disease. 

In summary, this chapter has introduced several aspects of 

role and role enactment from the social psychology literature. These 

concepts were used in the Dracup and Meleis conceptual model to ex

plain compliance and noncompliance. Finally, the chronic illness role 

was derived based on work by Kasl and Cobb (1966) concerning behaviors 

along the health-illness continuum and Baric's (1969) proposed role to 

explain "at risk" behaviors. The concepts presented here provided a 

theoretical point of reference from which a theoretical model to ex

plain adherence to a diabetic therapeutic regimen was derived. 



CHAPTER 2 

THEORETICAL MODEL 

Introduction 

This chapter presents a theoretical model proposed to explain 

adherence to a recommended therapeutic regimen among diabetic persons. 

The model was derived from symbolic interaction and role theories. 

In accordance with the Dracup and Meleis conceptual model (1982), ad

herence was considered to be equivalent to role enactment. In order to 

consider adherence to a regimen among diabetic persons, it was neces

sary to create the chronic illness role to describe behaviors and ex

pectations of this particular cohort. The proposed theoretical causal 

model was subsequently described at the more abstract construct level 

followed by a more specific delineation of variables and their rela

tionships at the concept level according to the Gibbs (1972) format. 

Theoretical Model: Construct Level 

The theoretical model (Figure 3) presents a chain effect 

causal model in which chronic illness role enactment is the dependent 

or outcome variable at the construct level. Specifically, the model 

proposes that counter-roles influence self concept, self concept 

influences the individual's evaluation of the role requirements, and 

this in turn determines the degree to which a person is likely to 

enact the chronic illness role. 

13 
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In order to capture the interaction process that goes on 

between self and other in a recursive staged model, it was necessary 

to begin stage I with counter-roles. Thus, the model did not include, 

nor consider, the initial self prior to the interactive process, but 

rather it was assumed that the self concept at stage II was the 

product of an ongoing social process. This assumption was necessary 

to construct a model amenable to empirical testing and was considered 

to be theoretically valid with respect to symbolic interaction theory. 

Basic to a symbolic interactionist perspective is the 

assumption that an individual constantly redefines roles and concept 

of self in response to social interaction with significant others. 

Representation of such a premise would be non-recursive or reciprocal 

such that self is both a cause and effect variable. In order to avoid 

such an untestable circumstance, the model was constructed to 

represent a moment in a temporal sequence so that self concept as the 

cause was not the consideration, but rather the self concept (within 

the realm of the chronic illness role) was only considered as an 

effect of the interaction process. 

Counter-roles, which represented the first stage of the model, 

were those significant others with whom the chronically ill individual 

interacted. Interaction with these persons was believed to influence 

the self reflective process and to provide cues which directed self 

concept formation relative to the chronic illness role. Self concept, 

then, was limited to aspects within the context of chronic illness and 

represented the construct of the second stage of the model. 
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Self concept was believed to impact directly on role 

requirement evaluations. The evaluative component was directed 

specifically to those activities or behaviors of self management which 

were prescribed by the therapeutic agent for the patient. 

Essentially, self concept related to one's role identity with respect 

to chronic illness and the evaluative component related to the 

behaviors required of the role. The model proposes that the degree to 

which an individual identifies with the chronic illness role 

influences the manner in which she/he evaluates the behaviors required 

of the role. 

Evaluation of the role requirements was proposed to influence 

the enactment of the chronic illness role. In other words, the final 

stage of the model represented the degree to which an individual per

formed the activities prescribed by virtue of occupying a status of be

ing chronically ill. Role enactment, then, referred to the extent to 

which these prescribed activities have been incorporated into one's 

repertoire of behaviors. 

In sum, a theoretical model has been proposed to explain role 

enactment by a person experiencing chronic illness. The constructs 

for this model have been derived from symbolic interaction and role 

theory. More specifically, the Dracup and Meleis (1982) conceptual 

model for explaining compliance/noncompliance has served as a 

framework for proposing a four stage theoretical model to explain 

chronic illness role enactment in terms of the influence of 

counter-roles, self concept, and evaluation of the requirements. 

These constructs were rather abstract and poorly specified--not 
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empirically defined. However, the following section delineates the 

model at the concept level and provides relevant literature to support 

the inclusion of the variables within the model. 

Theoretical Model: Concept Level 

The construct level of the theoretical model (Figure 3) indi

cates a causal chain of events which culminates in the individual's en

actment of a chronic illness role. To review, the model begins with 

the notion that the social interaction an individual has with people 

in counter roles within a particular role set influences how she/he 

comes to define his/ her self in terms of the chronic illness role. 

One's self concept, in turn, influences the evaluation process concern

ing the requirements of the role. Finally, the evaluation of the role 

requirements determines the likelihood that an individual will enact 

the chronic illness role and perform the required activities. 

At a concept level these constructs were further delineated 

and defined with the relationships among the variables being specified 

(see Figure 3). The causal chain of events was consistently followed, 

however, the greater number of variables subsumed within a single 

construct presented a more complex model for purposes of theoretical 

model testing. The ensuing section reviews the validity links between 

the constructs and concepts and provides a review of the literature to 

support this inclusion in the model. 

It should be noted that the literature supports a direct 

association between the independent variables and compliance/ 

adherence. The staging of the variables in this causal model, and 

thus the proposed pathways represented a unique approach to explaining 
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adherence. Therefore, the support for deciding to stage the variables 

as they appear in the model resulted from the derivation of the theory 

at the construct level. Further, it was anticipated that analysis of 

direct and indirect influences would explain more variance in the out

come variable (adherence to the diabetic regimen) than would be ex

plained without staging of the variables. The concepts are now 

described in relation to the stages of the theoretical constructs from 

which they were derived. 

Stage I 

Counter-roles were considered to be those persons included in 

an individual's role set. Within the context of the chronic illness 

role, a role set included those persons who, by the nature of their re

lationship to the diabetic client, provided or had the capability to 

provide certain cues to the client. These cues may support or confirm 

a self concept which incorporates the chronic illness role. The no

tion of a continuum exists such that the more cues there are and/or 

the more these cues reinforce the chronic illness role enactment, the 

more the individual will incorporate chronic illness into his self 

concept. 

Three sources of counter-role cues were considered to be of 

particular importance in defining one's chronic illness self concept. 

These were the social support provided by the client's spouse or sig

nificant other, the health care provider and reference groups. Social 

support has been found to influence returning to therapy for 
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continuing care (Baeklund and Lundwall, 1975) and adherence to 

therapeutic regimens outside of the health care setting (Caplan, 

1980) • 

Van Harrison et ale (1982) identify three components of social 

support: (1) communication of positive affect in the form of liking, 

trust, and respect by significant others in the person's life; (2) 

affirmation of one's beliefs and perceptions; and (3) certain kinds of 

direct assistance consisting of providing help and information on how 

to adhere to the medical regimen. The client's family appears to 

exert considerable influence on adherence to a therapeutic regimen. 

Several studies have demonstrated that compliance (with appointment 

keeping, taking medications, and participating in fitness programs) is 

higher among patients with "supportive" intact families and lower in 

unstable families (Donabedian, 1964; Suchman, 1967; Heinzelman and 

Bagley, 1970). Oaks (1970) reported a statistically significant 

association between spouses' expectations and arthritis patients' 

compliance to wearing a hand resting splint while sleeping. 

Becker and Green (1975) suggest several explanations for why 

the family exerts an influence on adherence behavior. First, non-ill 

family members may assume responsibility for adherence to medical 

regimens on the part of dependent family members such as children, the 

aged, and the disabled. Second, specific roles within the family may 

have important consequences for adherence to medical regimens. 

Finally, the attitude of significant others may influence the 

individual's compliant behavior. Thus, the impact of family support 
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on compliance is evident, but the mechanism through which it occurs is 

not so clearly understood. 

The quality of the interaction between health-care providers 

and patients has consistently been reported to relate to patient 

adherence to a therapeutic regimen (Dudley, 1979). This interaction 

appears to include two dimensions: 1) the effectiveness with which 

necessary information is given to the patient to enable him/her to 

comply with recommendations and 2) the emotional impact of the 

interaction (Stone, 1979). Hulka (1976) found that for patients with 

congestive heart failure, good communication of instructions and 

information from physician to patient was associated with low levels 

of medication non-compliance. 

Solowiezcyk and Baker (1981) indicate that the traditional doc

tor patient model of communication is usually linear and unidirection

al: the physician speaks and the patient listens. This form of 

communication is particularly unsatisfactory in the context of diabe

tes and other chronic illness management in which the goal is for the 

patient to achieve self-care management of his (her) disease. To per

suade physicians to relinquish some of their control over the diabetic 

patient's treatment program is not easy, but may be enhanced through 

the use of formal or informal contingency contracts (Krosnick, 1980). 

Studies focusing on the emotional or affective tone of the 

interaction between provider and patient have tended to find that when 

patients are satisfied with the outcomes of the visit and their 

expectations have been met, they are much more likely to adhere to 
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recommendations and to return for follow-up visits (Stone, 1979). 

Falvo et ale (1980) found a significant relationship between the pa

tient's perception of the physician's explanation given to the patient 

and concern for the patient with compliance to the therapeutic regi

men. Similarly, considerable documentation in the literature demon

strates that patient satisfaction with the therapist is associated 

with adherence to therapeutic regimens (Becker et al., 1972; Chang, 

1980). In addition, the Gunter-Hunt (1979) study demonstrated that 

satisfaction with quality of care and friendliness of staff was signif

icantly related to the patient's perception of benefits received from 

and barriers (which are considered within role requirement evalua

tion). Essentially, satisfaction tended to improve the patient's per

ception of benefits and reduce the perception of barriers. 

Davis (1968) found that nonreciprocal role behavior (authorita

tive physician-submissive patient, or vice versa) was associated with 

patient noncompliance. Rodin and Janis (1979) examined dominant 

sources of social power and influence that affect patient adherence. 

They indicate that referent power (as opposed to expert, coercive, 

reward, or legitimate power) is expected to be the most successful for 

internalization of medical recommendations by patients. 

Referent power is believed to make the similarities (beliefs, 

attitudes and values) between the therapist and patient more salient. 

It conveys a sense of caring about the client's welfare and thus incor

porates the components of social support introduced previously. Rodin 

and Janis (1979) assert that referent power exerted by the therapist 
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(interpreted as being social support) will increase the likelihood 

that patients will experience feelings of choice and control because 

they perceive themselves to be acting on the basis of internal, 

self-motivated goals. 

It has been suggested that one crucial element in the relation

ship between patient and therapist is the nature of the expectations 

the two persons have about their roles, the congruence and mutuality 

of their role expectations, and their potential for revising those ex

pectations (Kasl, 1975). Stone (1979) has proposed the Health Transac

tion Model to maximize the beneficial effect of the therapist-patient 

interaction on the basis of mutual participation by both parties. 

There are two important aspects of the therapist-patient inter-

action which should be noted. First, the literature supports that 

this interaction is a major determinant of adherence to a prescribed 

regimen. Second, the more mutual and supportive the relationship is, 

the more likely patients are to internalize the recommendations. 

Reference groups comprise the third potential source of social 

support of the client. The concept reference group, which designates 

the group to which an individual orients himself, emphasizes the fact 

that evaluations, attitudes, and behaviors may be shaped by groupings 

other than the person's own (Singer, 1981). An individual's 

evaluation of how well he/she is doing is the result of appraisals of 

others (normative referents) and as a result of comparing her/his 

situation with that of others (comparative referents) (Singer, 1981). 
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In essence, reference group theory hypothesizes that an 

individual compares himself to similar others along a particular dimen

sion. Finding himself lacking results in dissatisfaction with self 

and may lead to striving for achievement. The results of a study by 

Goldman and Goldman (1981) indicated that individual achievement im

proved when low ability high school students were paired with partners 

of greater ability. 

The effect of reference groups, as a source of social support, 

has received attention in areas of behavior change such as Alcoholics 

Anonymous and Weight Watchers. Their effect on patient compliance 

with therapeutic regimens is less well documented in the literature. 

An investigation of smoking and non-smoking behaviors demonstrated 

that 78% of former smokers had friends who were smokers when they 

smoked while only 20% had close friends who were currently smokers 

(Erickson and Cramer, 1976). The implementation of small reference 

group sessions emphasizing problem solving, was found to achieve great

er blood pressure control among hypertensive patients than patients 

not receiving this intervention (Bowler et al., 1980). 

Mothers of children experiencing seizure disorders who had 

been judged noncompliant on mediation taking were randomly assigned to 

experimental or control groups. The experimental group emphasized 

small group discussions led by a social worker. On follow-up, medica

tion compliance in the intervention group was judged significantly 

greater than that of the control group (Shope, 1980). O'Brien (1980) 

investigated the influence of significant others on compliance 
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behaviors among chronic hemodialysis patients. Analysis revealed 

significant associations between perceived family and secondary group 

members support and compliance behavior. In addition, the perceived 

support of significant others and compliance remained constant over 

time (the three year period included in the study). Thus, it appears 

that reference group theory has the potential for explaining individu

al compliance behavior in terms of providing a socially supportive 

interaction with similar others. In this interaction process compari

sons are made, evaluations of self are assessed and support for role 

enactment may be derived. 

Considerable emphasis has been placed on the derivation of the 

social support network of an individual experiencing a chronic i11-

ness. The effort is justified given the important influence of per-

sons in counter or complementary roles on the determination of one's 

self concept in the context of chronic illness roles. The literature 

supports the notion that sources of social support which influence 

adherence to a therapeutic regimen include family, health-care' provid

,ers, and similar others or reference groups. Therefore, it is suggest-

ed that adherence to a diabetic therapeutic regimen is enhanced when 

significant other roles are congruent with client roles. Further, it 

is suggested that this influence is mediated by relevant aspects of 

the individual's self concept and evaluation of the role requirements. 

Stage II 

In interactionist terms, the self interacts with sig~ificant 

others and through this process comes to redefine a concept of self as 
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a product of this interaction. Stage II of the theoretical model 

looks closely at this self-concept product within the context of the 

chronic illness role. Specifically, the interest in self concept 

revolves around three aspects of role identification. These are: 1) 

the relative salience or acceptance of the chronic illness role among 

the total repertoire of roles, 2) the degree of incorporation of the 

role in terms of perceived severity and susceptibility to 

complications of thedisease, and 3) the degree to which the client 

peceives personal control over outcomes of the disease process. 

"Identity salience" refers to the wayan individual organizes 

identities or parts of the self that exist within the various role 

relationships. According to Stryker (1981) identities are 

conceptualized as being organized into a hierarchy of salience defined 

by the probability of the various identities being invoked in a given 

situation. In addition, the aspect of "commitment" becomes essential 

in establishing the link between significant others and the individual 

se 1 f-concept. Commi tment is defined by Stryker (981) as the "degree 

to which the individual's relationships to specified sets of other 

persons depends on his or her being a particular kind of person." 

Thus, one's commitment to a particular role depends on the extent to 

which social relationships require that role. 

Stryker (1981) proposes several testable hypotheses of which 

four are particularly relevant concerning the chronic illness role and 

adherence to a therapeutic regimen: 
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1. The more a given network of commitment is premised on a 

particular identity, as against other identities that may 

enter the network, the higher that identity will be in the 

salience hierarchy. 

2. The more congruent the role expectations of those to whom one 

is committed by virtue of an identity, the higher that 

identity will be in the salience hierarchy. 

3. The larger the number of persons included ln a network of 

commitment premised on a given identity for whom that iden

tity or counter-identity is high in their own salience hier

archy. 

4. The higher an identity in the salience hierarchy, the more 

likely role performances will be consistent with the expecta

tions attached to that identity. 

In essence, chronic illness role (identity) salience is 

directly influenced by the person's interaction with significant 

others. The results of this interactive process determine the 

hierarchical position of the role of chronic illness within the 

individual's total repertoire of roles. In addition, the more salient 

the chronic illness role, the greater the likelihood that the 

individual will act consistent with the role expectation or comply 

with the recommended regimen. 

Perceived severity and susceptibility were introduced in the 

Health Belief Model formulated by Hochbaum (1958) and Rosenstock 

(1966). As originally conceived, within the context of preventive 
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health behaviors, perceived susceptibility referred to the 

individual's views of themselves as vulnerable to the condition 

(B ec ke r, 1976). In ord e r to examine "sick role" behavior the concept 

of susceptibility was extended to incorporate resusceptibility (likeli

hood of recurrence of the illness) and vulnerability to various compli

cation of the diseases (Becker, 1976). 

Perceived severity and susceptibility in the context of chron

ic illness refers to the belief by an individual in the likelihood of 

developing certain complications as a result of the disease. In other 

words, it relates to the conscious realization that the individual not 

only has an incurable disease, but is vulnerable to developing poten

tial complications. Evidence which supports the importance of per

ceived susceptibility was provided by personal interviews with 

diabetic subjects. Several references were made by subjects that re

lated their intentions to comply with fear "losing a kidney" or "hav

ing my leg amputated." Clearly, these persons acknowledged both the 

likelihood of experiencing complications and the potential severity of 

the complications of diabetes. In addition, these individuals be

lieved that the prescribed regimen would prevent or deter the onset of 

complications. 

Belief that they were susceptible to influenza resulted in a 

comparatively larger percentage of subjects obtaining the recommended 

vaccination than those who did not hold such a belief (Levanthal et 

al., 1960). Similarly, perceived susceptibility has been identified 

as a motivation for obtaining preventive dental care (Kegeles, 1963; 
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Weisenberg et al., 1980) and attending screening clinics (Becker et 

al., 1975). Positive relationships have been found between perceived 

resusceptibility and adherence to a therapeutic regimen (Kirscht et 

al., 1976; Kirscht and Rosenstock, 1977). 

Heinzelman (1960) demonstrated that continued penicillin 

prophylaxis behavior of college students with a history of rheumatic 

fever was related to their estimates of the probability of having 

another attack It appears that perceived susceptibility demonstrates 

considerable explanatory and predictive value with respect to 

adherence to a therapeutic regimen. 

Levanthal (1970) suggests that increased susceptibility or vul

nerability to a strongly depicted health threat may lead to resistance 

because subjects feel the threat is uncontrollable. Health threats 

may lose persuasiveness because the individual perceives the threat to 

be beyond personal control. Thus, the degree of personal control over 

the outcomes of the disease represents an important aspect of chronic 

illness role identification. 

Some individuals might be more likely to experience loss of 

perceived control in response to the strong health threat information 

than others. Wallston and Wallston (1978) have reviewed evidence that 

people who have an internal health locus of control (believe their 

health is the result of their own doing) are more likely to seek 

information and "engage in preventive behavior than those with an 

external orientation (health status is the result of fate, chance or 

powerful others). Theoretically, internals are expected to possess 
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greater belief in personal efficacy (ability to perform the behaviors) 

and regimen efficacy. In their study involving dental patients' 

preventive behaviors, Beck and Lund (1981) found an interaction effect 

between health locus of control and experimentally manipulated 

susceptibility information. Specifically, the low health locus of 

control patients who had received a high susceptibility message 

reported flossing more times per week than their high health locus of 

control counterparts. 

Itano's (1983) study involving compliance among cancer 

patients demonstrated, contrary to their hypothesis, that compliers 

were not more internally health locus of control oriented. Rather, 

the powerful others' locus of control was significantly higher for 

compliers than non-compliers. They conclude that the complier group 

may feel more reliant upon health professionals' judgment and are more 

likely to follow the therapist's recommendation. Lowery and Ducette 

(1976) found internal diabetic patients did have more diabetic 

information, but seemed to incur more problems with the disease than 

externals as the disease progressed. 

Previous studies have indicated that internals are more likely 

to have health-related behaviors as contraceptive use, use of seat 

belts, and preventive dental care (Williams, 1972). McCusker and 

Morrow (1979) found no significant relationship between health locus 

of control and requesting a diagnostic cancer test. However, they did 

find that internals believe themselves to be more vulnerable to cancer 

and to have greater faith in the efficacy of cancer screening tests. 



30 

In contrast, Hallal (1981) found that women who practiced breast 

self-examination were less inclined to have a health locus of control 

that depended upon a powerful other. 

It appears that there is some contradiction regarding the 

influence of perceived control over outcomes and compliance with thera

peutic recommendations. One explanation for such varied results per

tains to the wide variation in the context and behaviors being 

studied. Most studies involving preventive health behaviors support 

the relative internal locus of control being positively associated 

with health behaviors. Exceptions to this tendency concerned situa

tions in which high threat was present <either manipulated through 1n

formation or a disease process concerning cancer). Therefore, it may 

be very difficult to make valid generalizations from sources as these 

to a situation involving a chronic yet manageable disease process. 

In summary, the second stage of the theoretical model consists 

of three variables which represent aspects of the individual's self 

concept as it has evolved through interaction with significant others 

within the context of the chronic illness role identification. 

Specifically, the role identity salience, perceived 

susceptibility to complications, and perceived personal control over 

outcomes of the disease are thought to be influenced by the social 

support provided to the individual. These three components of role 

identity are expected to influence the formation of perceptions 

regarding the recommended therapeutic regimen. 
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Stage III 

The evaluation of role requirements refers to the cognitive 

process in which the actual behaviors or activities, required by the 

status of being chronically ill, are assessed by the individual. Con

sidered within the evaluation process are the resultant perceptions re

garding the importance and difficulty of the therapeutic regimen. The 

Health Belief Model (Hochbaum, 1958; Rosenstock, 1966) uses the terms 

barriers and benefits to refer to the individual's evaluation of the 

recommended health behavior in terms of its feasibility and efficacy. 

While the second stage of the model focuses on the integration 

of chronic illness into one's self concept, stage three emphasizes as

pects of the therapeutic regimen. It is as if one's intentions to com

ply are assessed from two different directions. The second stage 

asks--do you believe that you have a disease which has potential com

plications over which you have some control? The third stage essen

tially asks the individual--do you believe that these therapeutic 

recommendations will help to control the disease and are you capable 

of following them? 

Whether the term benefit, efficacy, or importance is used, the 

meaning is the same. Evaluation of role enactment refers to the 

judged value of behaviors in terms of producing the intended results. 

In other words, diabetic patients need to believe that performing 

certain activities will be worth the effort in terms of enhanced 

metabolic control and decreased likelihood of developing complications 

(Speer and Turk, 1982). 
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Belief in the effectiveness of the clinic medication predicted 

regular administration of penicillin to children by their parents 

(Becker et a1., 1974). Similarly, Heinze1mann (1962) reported an 

association between the belief among college students that penicillin 

would prevent the recurrence of rheumatic fever and compliance with a 

penicillin prophylactic regimen. Doubt about the efficacy of recom

mended procedures was cited as a reason for elderly patients not 

following their physicians' instructions relevant to their chronic ill

nesses (Donabedian, 1964). In essence, when individuals believe that 

the recommended action is effective in preventing, detecting, or treat

ing the disease they are more likely to comply with therapeutic recom

mendations (Mikhail, 1981; Becker et a1., 1977; Becker et a1., 1978). 

Difficulty of the therapeutic regimen is the second aspect con

sidered within the role requirements evaluation. In its broadest con

text, difficulty refers to perceived personal efficacy or the degree 

to which an activity required by the role is believed to be hard for 

them to perform. As indicated previously, the Health Belief Model re

fers to this aspect as barriers or a personal evaluation of the regi

men in terms of its feasibility. This broad conceptualization 

encompasses several components such as task complexity, availability 

of resources (e.g., time and money) and the degree of behavior change 

required. 

It must be noted that difficulty is considered to be a com

pletely subjective evaluation. As such, it depends on one's personal 

assessment of the situation as it has been influenced by the degree to 
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which the chronic illness role has been integrated within the self 

concept. In other words, it is believed that two people with 

hypothetically identical resources and physical abilities may 

nevertheless have wide variations in their perceptions and assessments 

of the feasibility of the required actions. 

Several studies have indicated that the complexity of the regi

men, in terms of numbers of medications and frequency of administra

tion, exerts a negative influence on adherence (Frances et al., 1969; 

Hulka et al., 1976; Weintraub et al., 1972). In addition, adherence 

is deterred by the extent to which new patterns of behavior must be 

adopted (Davis, 1967; Donabedian and Rosenfeld, 1964). Becker (1974) 

found that mothers who reported that it is difficult for them to get 

through the day and take care of their children were much more likely 

to be poor compliers in terms of giving the medicine and appointment

keeping behavior. 

An example provided by Beck and Lund (1981) clarifies the 

difference between personal efficacy and response or regimen efficacy. 

Although people may believe that cutting back on the amount that they 

smoke will decrease the likelihood of getting lung cancer (high 

response efficacy), they may not believe that they are capable of such 

action (lack of personal efficacy). In their study involving 

preventive dental health behaviors, Beck and Lund (1981) found that 

personal efficacy was significantly related to intention to floss, 

frequency of flossing, and duration of flossing. It is important to 

note that their study makes a distinction between health locus of 



34 

control and personal efficacy. This distinction is'similarly 

maintained in the proposed theoretical model such that former refers 

to the personal control element over the outcome of the disease 

process and latter concerns perceived personal ability concerning the 

performance of the regimen activities. 

Stage IV 

The final stage of the model encompasses the construct Chronic 

Illness Role Enactment which refers to the behaviors which are 

consistent with and appropriate to that particular role. At the 

conceptual level of the theoretical model, role enactment specifically 

refers to adherence to a diabetic therapeutic regimen. Adherence is 

defined as the extent to which the patient's behavior (in terms of tak

ing medications, following diets or executing other life style 

changes) coincides with the clinical prescription (Sackett, 1976). 

Watkin's (1967) classic study of diabetic patient's adherence 

to therapeutic regimens revealed that 80% of the patients administered 

insulin in an unacceptable manner, 77% tested urine inaccurately or in

terpreted the results incorrectly, and 75% were not eating prescribed 

foods or were not eating with satisfactory regularity of meal schedul

ing. More recently, Watts (1980) reported a 50% adherence rate to dia

betic self-care regimens. Ruff's (1983) study demonstrated that 54% 

of diabetic patients undergoing hemodialysis treatment reported them

selves to be following their regimen half of the time or less. 



35 

One of the most significant problems which plagues the 

adherence literature is the wide variation in operational definitions 

of adherence (and compliance), the lack of objective measures, and the 

loss of precision which results in biased estimators (Marston, 1970). 

For this reason, adherence is considered in terms of direct and 

indirect estimates. Direct estimates of adherence refer to the 

behavioral aspects of the regimen which are measured subjectively 

through self report. Indirect estimators refer to the therapeutic 

outcomes of the adherence behaviors and represent the attainment of 

euglycemia, the major goal of the regimen. These aspects will be more 

fully discussed in subsequent chapters. 

Summary 

A theoretical model to explain adherence to a therapeutic 

regimen among diabetic persons has been proposed. Adherence to a rec

ommended regimen is the critical component for achieving metabolic con

trol and preventing complications in patients with diabetes mellitus. 

The proposed model is derived from symbolic interaction, role theory, 

and the interactionist model to explain adherence/nonadherence. 

The variables are presented first as abstract constructs 

staged in a causal model chain effect sequence. At the concept level, 

the variables and the relationships among them are specified, more 

clearly delineated, and supported by a review of the relevant litera

ture. In essence, the model proposed that social support positively 

influences health locus of control, perceived susceptibility, and sa

lience of the chronic illness role. These variables, in turn, affect 
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the individual's perception of the importance and difficulty of the 

regimen activities, which impacts on their actual adherence to the 

diabetic regimen. 

The objective of designing and testing a theoretical causal 

model is to obtain a foothold in understanding the complex mechanism 

through which an individual identifies with and enacts a chronic 

illness role (adherence to diabetic regimen). Only then can health 

care providers hope to intervene in the patient's behalf to promote an 

optimum level of health within the constraints of experiencing a 

chronic illness. 



CHAPTER 3 

OPERATIONALIZING THE THEORETICAL MODEL 

Introduction 

The operationalization of theoretical variables is a critical 

step in the research process. In causal modeling and theoretical 

model testing, serious attempts are made to reduce the possible 

occurrence of spurious relationships among variables and minimize the 

measurement error responsible for attenuation of the relationships 

between variables (Bohrnstedt, 1971). For these reasons, it is often 

desirable to use instruments with known reliabilities for which tests 

of validity have been established. However, it should be noted that 

each time an instrument is used in a new situation, the reliability 

and validity of that instrument must be reestablished for its current 

use in a new and potentially unique population. 

Operational Variables 

Social Support 

Social support, social environment and supportive interaction 

have received considerable attention as important precursors to health 

maintenance and factors which mediate the consequences of illness 

(Pilsiuk and Froland, 1978; Norbeck, 1981). Cassel (1976), in an 

epidemiological review, found that marginal status in society was 

associated with the development of tuberculosis, schizophrenia, and 
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alcoholism. Deprivation of meaningful social contact and inadequate 

feedback resulted in the inability of individuals to perceive the 

connection between their actions and the anticipated consequences. 

Considerable evidence exists to support the positive effect of 

social support in the stressor-illness model (Lin, 1979). 

Specifically, a negative relationship has been demonstrated between 

social support and the presence of psychiatric symptoms. Nuckolls et 

al. (1972) observed that higher rates of pregnancy complications were 

associated with low social support scores which incorporated family, 

extended family, and community support. In other studies, social 

networks (particularly non- kin interactions) and health beliefs were 

found to positively affect some preventive health behaviors such as 

dental care and medical checkups (Langlie, 1977). 

Despite the favorable evidence regarding the effect of social 

support on health, there is a lack of conceptual and operational agree

ment regarding the dimensions, functions, and measurement of social 

support. Norbeck (1981) considers intensity and duration of support 

to be important dimensions which may well vary according to the 

individual's different situational demands or health state. She 

proposes, for example, that persons experiencing chronic stressors or 

illness require a medium degree intensity of social support for 

prolonged periods of time. 

An important theoretical distinction has been made by Schaefer 

et ale (1981) between the number of relationships one has (social net

work) and the person's perception of the supportive value of the 
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social interaction (social support). For the social network concept, 

an assumption is made that the social relationships are beneficial. 

The effort when measuring social support, however, is directed specifi

cally towards assessment of the individual's evaluation of the support

ive quality of the relationship. Their investigation of these two 

concepts in relation to stressful life events, psychological symptoms, 

morale, and physical health status demonstrated that social network 

size and social support were correlated, yet remained empirically dis

tinct entities. For example, social network size demonstrated a weak

er overall relationship with psychological symptoms, morale, and 

physical health status. In addition, the subscale dimensions for so

cial support were not found to be uniformly related to all outcome var

iables. The investigators concluded that social support research 

would benefit from attention to the multidimensionality of the concept 

of social support and greater specificity in stating hypothesized 

relationships between types of support and adaptation outcomes. 

Social support, from a symbolic interaction perspective, was 

conceived of as representing support for one's role identity or perfor

mance. In terms of the Role-Identity Model (McCall and Simmons, 

1978), social support refers to the degree to which one's view of self 

has been supported by relevant others (p. 75). In others words, 

social support represents the primary source of role support. 

The proposed theoretical model provided the specificity called 

for by Schaefer et al. (1981) to operationalize the social support con

cept in terms of the situation and potential sources of social support 



40 

(Figure 3). Specifically, where considering the adherence to a 

diabetic therapeutic regimen (performance of the chronic illness 

role), the spouse or partner, health care provider, and reference 

group (also called support group) were considered to be the primary 

sources of social support. 

The dimensions of social support were considered to be 

functional in nature. The literature has demonstrated considerable 

agreement regarding the existence of three functional dimensions of 

social support. These included: 1) communication of positive affect 

in the form of liking, trust, and respect by significant others; 2) 

affirmation of one's beliefs and behaviors; and 3) certain kinds of 

direct assistance such as symbolic or material aid (Kahn, 1979; 

Norbeck, 1981; Schaefer, et ale 1981; Van Harrison et al., 1982). 

Social support was operationa1ized and indexed by the revised 

Norbeck Social Support Scale (Norbeck, 1981). The unique format devel

oped by Norbeck (1981) simplified the task of responding to several 

dimensions of social support across multiple sources within the 

individual's social network (Appendix A). 

The Norbeck Social Support Questionnaire 1S a self-report ques

tionnaire designed to measure the three functional components (affect, 

affirmation, and aid) of social support on a five step ordinal scale. 

The original scale demonstrated a .90 test-retest reliability coeffi

cient on 75 graduate nursing students over a one week period of time 

(Norbeck, 1981). A seven month follow up on the nursing students (n = 

44) demonstrated high (r = .76) test-retest reliability for the total 
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functional variable with individual subscales ranging from r = .58 to 

.78 (Norbeck, 1983). 

Construct validity was established by comparing convergent and 

discriminant constructs to the Norbeck Social Support Questionnaire 

(NSSQ). Specifically, each subscale score and the total functional 

score correlated significantly with the inclusion and affection but 

not with the control subs cales of the Fundamental Interpersonal Rela

tions Orientation (FIRO-B) developed by Schultz (1978). These correla

tions indicated that a person's (n = 136) interpersonal needs for 

inclusion and affection were related to their self reports of social 

support available to them (Norbeck, 1983). Evidence for concurrent 

validity was obtained through medium levels of association between the 

NSSQ and another instrument purported to measure social support 

(Norbeck, 1981). 

Revision of the Social Support Scale 

Several alterations were made on the Norbeck Social Support 

Questionnaire in orde~ to make it more specific to its proposed use in 

the present theoretical model. For the present study, the general 

format and responses were maintained as originally developed by 

Norbeck (1981). Specific sources of social support (health care 

provider, reference group, and group leader) were delineated. 

Additional blank spaces were provided in order for the individual to 

respond to an extended social network. 

The three functional dimensions (affect, aid, and affirmation) 

were retained from the original instrument, however, the affirmation 
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and aid items were revised to specifically relate to the situation and 

role performance of the diabetic person. The final revised scale 

consisted of two affect items, three affirmation items, and three aid 

items presented in question format and likert type response. 

Internal Health Locus of Control 

Internal Health Locus of Control (Appendix A) was 

operationally defined as the kind and extent of control a person 

thinks he (she) has over his (her) own state of health (Wallston et 

al., 1976). The instrument is made up of 11 statements that are 

designed to provide information about the relationship between an 

individual's health behaviors and that person's belief about the locus 

of health control. A six-point Likert-type scale is used for 

responses ranging from strongly agree to strongly disagree. 

The Health Locus of Control instrument was developed from Rot

ter's Internal-External Scale based on social learning theory (Rotter, 

1954). The underlying assumption is that increasing an individual's 

experience in a given situation will lead to the development of expec

tancies which will direct one's behavior in future similar situations. 

Wallston's et ale (1976) contended that Rotter's general expectancy 

model was inadequate to explain the more specific relationship between 

health related beliefs and behavior. Rotter (1975) indicated that his 

measurement was of limited value when used to study very specific 

persons or situations and desired information which could be used in a 

practical application. 
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The original version containing 34 items was administered to 

college students (n = 98). Items were retained for inclusion if 1) a 

wide distribution of responses was observed, 1) the item mean was 

close to the midpoint (3.5) of the scale, 3) the item correlated 

significantly (> .20) with the total score, and 4) the item 

demonstrated a low correlation with the Marlowe-Crowne Social 

Desirability Scale (Crowne and Marlowe, 1964). 

The revised instrument was administered to college students, 

persons from the community, hypertensive outpatients, and a group of 

overweight women. Test-retest reliability was assessed on a sample of 

22 women involved in a weight reduction program. The correlation coef

ficient over an 8 week interval was .71. The coefficient alpha (inter

nal consistency) was determined to range from .40 to .72 for four 

different samples of college students. The Health Locus of control 

was positively correlated with Rotter's I-E Scale from .25 (n = 85) to 

.46 (n = 34). 

The distribution characteristics of the scale among college 

student groups and persons from the community were similar (mean of 

34.00 and standard deviation of 6.00). However, the hypertensive 

outpatients demonstrated a significantly higher external score than 

did the other groups. 

Evidence of construct validity was provided by demonstrating a 

significant (p < .01) relationship between Internal Health Locus of 

Control and health information seeking behavior among college students 

receiving a threatening message about hypertension. Additional 
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evidence was provided by a study involving women in a weight reduction 

program. The results indicated that persons assigned to a weight 

reduction program presumed to be congruent with their locus of control 

beliefs were more satisfied with the program than were those assigned 

to a program incongruent with their beliefs. 

No revisions were deemed necessary for administering the 

Health Locus of Control Instrument developed by Wa11ston et a1. 

(1976). This questionnaire, as were the others, was prepared in large 

type to facillitate its administration to an elderly population poten-

tially experiencing visual problems related to age and disease 

process. 

Perceived Susceptibility and Salience 
of the Chronic Illness Role 

The perceived susceptibility and salience of the chronic 

illness role were indexed by subsca1es of the Health Perceptions 

Questionnaire (Ware, 1976, Appendix A). Perceived susceptibility was 

additionally indexed by one subscale of the Beliefs Instrument which 

is discussed in the following section. 

Perceived susceptibility was operationally defined as the 

degree of severity the individual perceives to be associated with his 

(her) disease/health status and the likelihood that he (she) will 

experience the complications associated with the disease process. 

Salience of the chronic illness role was defined as the degree of 

commitment to or relative acceptance or rejection of the chronic 

illness role. 
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The Health Perception Questionnaire (HPQ) developed by Ware 

(1976) is a 32 item self-administered instrument designed to provide 

information about a person's beliefs regarding various aspects of 

their health status. Specifically, the instrument purports to provide 

information regarding current health, prior health, health outlook, 

health worry/concern, resistance-susceptibility, and rejection of the 

sick role. Current health is defined as the extent to which the re

spondent presently sees himself as being healthy or ill and is opera

tionalized by responses to nine questions. Prior health refers to the 

three items which refer to whether the respondent perceives a favor

able (healthy) or an unfavorable (unhealthy) prior health history. 

Health outlook, operationalized by four items, is defined as 

the respondent's prediction of things to come. Health worry refers to 

the extent to which the respondent is worried or concerned about his 

state of health and is indexed by four items. Resistance/susceptibil

ity, the extent to which the respondent perceives that he is able to 

resist illness, is operationalized by responses to four items. Rejec

tion of the sick role is defined as the respondent's characteristic 

reaction to illness in terms of the extent to which he (she) accepts 

the sick role and is operationalized by eight items on the HPQ. 

The original instrument was administered to over 2,000 respon

dents in 5 different field tests. Items which did not correlate with 

the subs cales were eliminated. Items which resulted in skewed distri

butions were rewritten or deleted. Test-retest reliability coeffi

cients ranged from .19 to .77 for single items and .41 to .86 for 
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subscales. (See Table on Reliability Coefficients for Scales, 

Appendix A.) Internal consistency reliability coefficients ranged 

from .45 to .92 for subscales and from .70 to .92 for global scales 

(Append ix A). 

Evidence of construct validity was obtained from factor 

analysis which tended to support a priori hypotheses about 

interrelationships between the subscales. In addition, a number of 

health related variables tended to correlate in hypothesized 

directions with the various subscales. 

The only revision which was made on the Health Perception Ques-

tionnaire was to extend Ware's five-point Likert-type response scale 

to a six-point scale. This necessitated the alteration of the "don't 

know" response category to incorporate a "slightly true" and "slightly 

false" category. The rationale for this change was the desire to 

eliminate the neutral response and potential for a neutral response 

bias (Nunnally, 1978). 

Perceived Importance and Difficulty 
of Regimen 

Perceived importance and difficulty refer to the cognitive pro-

cess by which the individual evaluates the behaviors and activities 

required by the diabetic role. Perceived importance is defined as the 

extent to which an individual believes that performing certain recom-

mended activities will be worth the effort in terms of enhanced 

metabolic control and decreased likelihood of developing 
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complications. Perceived difficulty is defined as the degree to which 

an activity required by the diabetic role is believed to be hard for 

the individual to perform. Similar concepts have been previously 

introduced in the Health Belief Model (Hochbaum, 1958; Rosenstock, 

1966) under the labels of Benefits and Barriers. These concepts have 

been operationalized by revising an instrument developed by Givens et 

al. (1983) to measure the beliefs of diabetic patients. 

The original instrument consisted of 76 items measuring 12 con

cepts related to diabetic patients' beliefs about their disease and 

therapy. Items were scored using a five-point Likert-type scale 

ranging from strongly agree to strongly disagree. The instrument was 

administered initially to 156 diabetic outpatients drawn from 11 

ambulatory care centers and subsequently to a second similar sample of 

92 diabetic patients. 

In addition to diabetes, the patients included in the sample 

met the following criteria: 1) between 18 and 70 years of age, 2) 

literate, 3) two elevated fasting blood sugars at least 3 months 

apart, 4) .prescribed therapy consisting of at least one of the 

following--diet, oral hypoglycemics, or insulin, 5) two weight 

measures at least 2 months apart, and 6) no evidence of stroke, 

cancer, end-stage renal disease, blindness, psychosis, pregnancy, or 

lactation. 

A confirmatory oblique factor analytic approach was used to 

test the fit of the data to the proposed measurement model. This 

technique took into account: 1) the sensitivity to the content or 
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meaning of items comprising a cluster, 2) the use of communality 

estimates and estimated item-cluster true score correlations (factor 

loadings) to evaluate the contributiori of an item to a scale, 3) the 

evaluation of weighted clusters of items on the basis of their 

internal consistencies (coefficient alphas) and their ability to 

discriminate one construct from another (Givens, 1983). On the basis 

of these analyses, the concepts and measures were refined and cross 

validated on a second sample of diabetic patients. 

Coefficient alphas for the original 12 dimensions proposed by 

Givens et al. (1983) ranged from .34 to .84 (see table on reliabilitly 

coefficients, Appendix A). The low alpha coefficient for the Barriers 

to exercise scale (r = .34) may have resulted from too few items 

(four) in the scale. The scale means and standard deviations obtained 

from the two testings were quite similar, suggesting that the scales 

were stable and reproducible across both samples. 

Revision of the Diabetic Beliefs Scale 

Of the original 76 items developed by Givens et al. (1983), 43 

were selected for inclusion in the revised scale in addition to 9 

newly developed items. Seven of these items were revised slightly 

before being included in the instrument for pilot testing. 

There were several reasons for restricting the number of items 

selected and which served as criteria for deciding which items were to 

be deleted. First, two of the scales purported to measure job impact 
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were eliminated because the majority of subjects eligible for 

inclusion in the present study were not currently employed. Second, 

an attempt was made to decrease the large number of items referring to 

medication. This decision was made because the medical regimen at the 

proposed study site did not include the use of oral hypoglycemic 

agents. In addition, the study population has been restricted to Type 

II Diabetics who represent the group of diabetic patients most able to 

achieve metabolic control without the use of insulin therapy. Third, 

the decision had been made to ultimately reduce the total number of 

items to less than 40 items in order to decrease the time required to 

complete the questionnaire and minimize the possibility of tiring the 

subject. 

The criterion for deleting particular items was based on low 

item to cluster true score correlations provided by Givens et a1. 

(1983). Low correlations indicated a lack of internal consistency of 

item to the concept (cluster). Nine items were added to the pilot in

strument. In general, these items were added in order to more fully 

assess the subject's responses to clusters concerning Perceived 

Severity/Susceptibility and beliefs regarding the difficulty and impor

tance of exercise. 

In conceptualizing the beliefs of diabetic persons for the re

vised scale, it was necessary to reclassify the dimensions proposed by 

Givens et a1. (1983) and to combine some of the clusters into a single 

dimension. For example, Given's Belief Instrument conceived of 

Harriers to care, Barriers to Diet, Barriers to Taking Medications, 
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and Barriers to Exercise as being four distinct clusters. For the 

revised scale, these were combined into a single dimension realized by 

the label Perceived Ease/Difficulty of the Regimen. A similar 

decision was made to combine clusters within several Benefits and 

Social Support subscales into one Perceived Importance of the Regimen 

and one Social Support subscale. 

The decision to include Given's (1983) items related to social 

support was based on the fact that the revised Norbeck Social Support 

Questionnaire was new and had not been assessed for reliability and 

validity on a population similar to (in terms of age and chronic ill

ness) the proposed diabetic population. It was anticipated that 

significant correlations between the revised Norbeck Scale and the 

Social Support subscale of the Beliefs Questionnaire would provide 

further evidence of construct validity. 

Moderate correlations among the subscales developed by Givens 

(1983) which were combined into a single dimension for the pilot 

instrument provided empirical and theoretical justification for the 

decision. It should be noted that the factor analysis conducted by 

Givens et ale (1983) was performed in the confirmatory mode as 

compared to an exploratory mode. Thus, it was possible that the 

subscales or clusters suggested by Givens et ale (1983) might have 

resulted in a different set of factors had the exploratory mode been 

employed. 

One additional revision incorporated into the revised 

instrument was the use of a six-step Likert-type response. As noted 
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previously, this decision was based on the perspective that a neutral 

response was not applicable for the scale and could introduce a 

neutral response bias. The additional step provided the further 

advantage of increasing the amount of discrimination in the subject's 

responses. Nunnally (1978) states that the amount of discrimination 

by a scale increases with the number of response steps up to 20, but 

tends to level off at about 7 steps. 

The instrument, developed by Givens et al. (1983), purports to 

measure beliefs of diabetic patients. The authors have provided evi

dence of construct validity in terms of factor analysis and 

reliability with respect to internal consistency. Because several 

modifications were made in the original instrument it was critical to 

pilot test the revised instrument on a sample similar to the target 

population. The results of the pilot testing are presented in one of 

the following sections. 

Adherence to Diabetic Regimen 

Adherence was defined as the extent to which an individual's 

behavior coincided with the prescribed diabetic regimen. The 

prescribed regimen referred specifically to those activities which 

have been demonstrated to produce an effect on metabolic control of 

the disease entity. These activities included diet management, 

regular exercise, and the proper administration of insulin. 

The goal of diet management for the Type II obese diabetic per

son consisted primarily of achieving normal serum glucose levels and 



52 

reducing weight. General considerations included the preference for 

ingesting complex carbohydrates, high fiber foods, and the restriction 

of calories. In meals composed of solid foods, ingestion of complex 

carbohydrates from sources other than potato (corn, rice, lentils) 

cause a smaller rise in blood glucose and improved glucose tolerance 

(Crapo, 1977; Jenkins, 1982). Ideally, the carbohydrates should 

comprise approximately 60% of the calories ingested and should be in 

the form of complex carbohydrates (polysaccharides) which are broken 

down relatively slowly in the gastrointestinal tract. Additionally, 

increasing the percentage of calories derived from carbohydrates 

necessitates a reduction in fat derived calories which seem to have an 

unhealthy effect on the vascular system (Davidson, 1981; Guthrie and 

Guthrie, 1979). 

Fiber content of foods has demonstrated efficacy in lowering 

the meal-induced rise in blood glucose (Jenkins, 1982; Anderson and 

Chin, 1979). It is believed that insoluble fibers decrease the amount 

of food actually absorbed in the gastrointestinal tract and prolong 

the absorption process. The net effect is to decrease and prolong the 

post prandial rise in serum glucose levels. 

Caloric restriction to the point of weight reduction has demon

strated profound effects in the management of Type II Diabetes. It 

has been demonstrated that obese individuals, both diabetic and non

diabetic, secrete significantly more insulin compared to their normal 

weight counterparts (Bonar, 1980). Further, there appears to be a cyc

lic activity among obese diabetic persons between insulin resistance, 
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hyper-insulinism, and weight gain. With increased body weight, there 

is an increase in insulin secretion secondary to the insulin 

resistance of the adipose cell. This produces more lipogenesis which 

in turn causes more insulin resistance (Bonar, 1980). Rendell (1983) 

demonstrated that weight reduction was the critical factor in being 

able to differentiate insulin and non-insulin dependent diabetes. The 

criterion of requiring insulin could only be assessed with certainty 

when patients had reduced their weight to normal. In other words, for 

many Type II diabetics, weight loss enabled them to achieve euglycemia 

without necessitating the administration of insulin. 

The effect of exercise has been demonstrated on both glucose 

levels and weight reduction. Gwinup (1975) found that exercise alone 

had an effect on weight loss, and walking was chosen by the most 

successful subjects since it was most practical. If, however, the 

subject exercised less than 30 minutes per day, there was no effect on 

body weight. 

The uptake of glucose by muscle is increased by exerC1se such 

that less insulin is required for several hours up to 24 hours (Sims, 

1981). In other words, exercising muscle burns glucose as one of the 

fuel sources and even mild exercise can lower blood glucose in 

diabetics who have adequate blood levels of insulin (Bernstein, 1981). 

Exercise appears to produce an increased tissue sensitivity to 

insulin that can last beyond the actual exercise period. While 

exercise is usually effective in lowering blood glucose, it has been 

shown that when the blood glucose is above 300 mg/dl, exercise will 
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increase rather than decrease hyperglycemia (Koivisto and Felig, 1981; 

Nugent, 1984 unpublished). 

Therapy with exogenous insulin is often indicated for many 

Type II diabetics who fail to control their glucose levels with diet 

and exercise. These individuals can often be controlled 

satisfactorily with one subcutaneous injection per day of intermediate 

or a mixture of intermediate and regular short-acting insulins 

(Nugent, 1984 unpublished). As a general rule, target levels of 

insulin therapy are aimed at 60-140 mg/dl (whole blood) fasting before 

meals and 60-180 (whole blood) mg/dl one hour post prandial (Nugent, 

1984 unpublished). Patients are advised to adjust insulin according 

to their blood glucose levels. It is recommended that changes are 

made no more frequently than every other day and no more than 10 

percent of the current dosage at a time. It is imperative that 

patients who accept the responsibility for adjusting their insulin 

perform frequent and regular blood sugar analyses with the use of one 

of the home blood glucose monitoring systems. In essence, a diabetic 

person must be depended upon to administer the necessary dose of 

insulin at the correct time (usually 30 to 60 minutes before a meal) 

each day without fail. 

Adherence to the diabetic regimen, previously described, was 

assessed by means of the self report Adherence Scale (Appendix A). 

This scale permits individuals to rate themselves on following a diet, 

exercising, and taking insulin. They are also asked to provide a 

rationale for the rating by responding to an open-ended question on 
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why they rated themselves as they did. In addition specific 

information was obtained regarding the type, frequency, and duration 

of exercise performed. 

Several methodological problems were inherent in the 

measurement of adherence to a therapeutic regimen. Measurement 

problems remain a major obstacle in theory building and empirical 

tests of models. Gordis (1976) indicates that when adherence 

measurements are used for research purposes, accurate and sensitive 

measurements are essential. 

Gordis further cautions that in defining noncompliance as the 

point below which the desired therapeutic result is unlikely to be 

achieved, one must be cognizant that a biologic basis is not always 

available or applicable for selecting the cut-off point. In other 

words, the behavioral determinants of compliance may lack concordance 

with the biologic determinants of clinical effectiveness. This seems 

particularly appropriate in the case of diabetes. 

Some researchers have used the median split-method (equal Slze 

groups) for separating adherent and nonadherent individuals; however, 

this technique may have neither biologic nor behavioral significance 

(Gordis, 1976). In addition it provides for serious misclassification 

of individuals as they are compared only among their group which may 

represent a biased sample. Studying adherence as a continuous 

variable provides insight into the relationship of the variable to the 

levels of adherence, however the technique may be inappropriate in a 

study whose objective is to test interventions on nonadherent 

subjects. 
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Gordis (1976) differentiates between direct and indirect ways 

of measuring adherence to medication regimens. Direct measures 

include blood level assays and urinary excretion of medication, 

markers, or metabolite products. Indirect measures include 

therapeutic outcomes, impressions of the physician, patient 

interviews, filling of prescriptions, pill counts, and indirect 

metabolic consequences. Several of these will be discussed as they 

are particularly relevant to the issue of measuring compliance. 

Caron and Roth (1968) showed that physicians could not 

estimate their patient's drug intake any better than they might by 

chance. Another study (Mushlin, 1972) demonstrated that physicians 

were able to predict 131 of 147 patients who returned to the clinic, 

but only 14 of the 40 patients who did not return. Thus, it appears 

that physicians estimates may be of limited value. 

Pill counts involve comparing the amount of medication 

actually remaining in the bottle with the amount that should remain in 

the bottle. Roth and Caron (1970) found that 10 our of 105 patients 

consistently returned more empty antacid bottles than was justified. 

Bergman and Werner (1963) compared pill counts and urine assays to 

assess compliance with a 10 day penicillin therapy. They found that 

by the ninth day of therapy 8% of the subjects were compliant on the 

basis of urine assay compared to 18% by the pill count method. 

These studies suggest that problem of overestimation exist 

when using the pill count method. One must also question how 

accurately the compliant group was classified, since over consumption 
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and under consumption in the same individual will cancel each other 

out. In addition, patients typically combine old and new 

prescriptions into one container, or remove pills from the original 

container to a pill box. 

Although pill counts are not appropriate to insulin-dependent 

diabetes, similar problems might exist in measuring insulin in the 

vials. When the effectiveness of patient interviews is assessed 

comparable to pill counts, one must question the wisdom of using one 

faulty method of measurement to assess another technique for 

estimating compliance. 

Feinstein (1959) compared interviews to pill counts in 

assessing compliance with antibiotic prophylaxis. The results 

demonstrated good agreement between the two methods among "poor" 

compliers, but a considerable discrepancy with "good" compliers. 

Similarly, Rickels and Briscoe (1970) concluded that interviews tended 

to result in overestimation of adherence. However, they found that 

the greatest discrepancy between the two methods occurred when 

deviation from the prescribed dosage was small and discrepancy was 

small when deviation was large. 

Francis (1969) found only 11 discrepancies when comparing 

interviews with mothers of pediatric outpatients and pill counts on 

129 patients. In each of the 11 instances pill count suggested 

nonadherence when interviews implied adherence. Fletcher (1979) 

compared measures of compliance by interview, pill count, and serum 
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digoxin concentrations and concluded that interviews correlated with 

serum levels while pill counts did not. 

Adherence measurement often introduces its own artifact by 

sensitizing patients that their behavior is being monitored (Rudd, 

1979). Rudd further proposes that the ideal standard for assessing 

adherence would be simultaneously unobtrusive, objective, sensitive 

and practical. Does this measure exist? 

Several summary comments are presented concerning the dilemma 

in measuring adherence to therapeutic regimens. Despite the relative 

imprecision in measuring adherence, there is no evidence to suggest 

that complying patients misrepresent themselves as noncompliers or to 

suggest that those who profess noncompliance in self-report are not 

being truthful. The evidence provided previously indicates that most 

measures of adherence accurately identify individuals who are 

nonadherent, while there is a tendency to overestimate the proportion 

of subjects classified as being adherent or compliant. 

The methods, described above, for assessing adherence are re

stricted to the medication regimen (perhaps because it is the most 

salient part of the regimen). At best this is but one, albeit an im

portant one, aspect of adherence to the therapeutic regimen. Investi

gations into the multiple behavioral facets of therapeutic regimens 

are significantly lacking in the literature. In other words, how ef

fective is compliance with insulin administration if diet and exercise 

are ignored? There is, then, a substantial need to continue investi

gating determinants of adherence, to extend the operational definition 
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of adherence to include multiple aspects of the therapeutic regimen, 

and to empirically test interventions designed to improve adherence. 

Therefore, the self report measure of adherence (Appendix A) 

developed for this study was designed to tap into the three areas of 

the regimen (diet, exercise, and insulin administration) known to have 

an effect on the metabolic control of diabetes. Self report was 

considered to be the most feasible method for ascertaining the 

individual's level of adherence to several behavioral aspects of the 

regimen. In addition, there is some empirical support that self 

report measures correlate more closely with direct measures of 

adherence than some more "objective" observational methods as pill 

counts (Fletcher, 1979). The results of pilot testing of the 

Adherence Scale on eleven subjects from the study population are 

presented later in this chapter. 

Therapeutic Outcomes 

Therapeutic outcomes have been frequently used as indirect 

measures of adherence to treatment programs particularly in terms of 

nonadherence and lack of therapeutic effectiveness. For example, 

Markowitz (1970) presented data suggesting that rheumatic fever 

patients who complied less than one-third of the time had a higher 

risk of developing streptococcal infections. Similarly, Kutt et al. 

(1966) reported a relationship between noncompliance and suboptimal 

outcome among epileptic patients taking diphenylhydantoin. When the 

medication was administered to them under rigidly monitored hospital 
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conditions, adequate blood levels were achieved and a good therapeutic 

response occurred. 

The relationship between adherence to the regimen and 

therapeutic outcomes has not been consistently demonstrated among 

diabetic persons. Williams et al. (1967) and Pergrin (1974) failed to 

establish any relationship between adherence and therapeutic outcomes, 

thus, introducing several critical issues. First, could the measures 

of adherence and outcomes have been inadequate, thus causing serious 

attenuation of the relationship? Second, what were the critical 

therapeutic outcomes which were of concern for patients with diabetes 

mellitus? Third, was there sufficient evidence to fail to reject an 

hypothesis which predicted no difference between adherent and 

nonadherent diabetics in terms of therapeutic outcomes? Obviously, 

considerably more research into the nature and degree of the 

relationship between these aspects is necessary before these questions 

can be addressed. 

Therapeutic outcomes are defined as those physiological 

measures which are used by health care professionals to evaluate the 

degree of disease control demonstrated by an individual experiencing 

diabetes mellitus. These measures were specifically operationalized 

as body weight, blood glucose levels, urine glucose levels, and 

glycosylated hemoglobin levels (glycohemoglobin). 

Obesity has been demonstrated to effect the utilization of 

insulin among Type II diabetics. Therefore, weight reduction is a 

goal in attaining euglycemic blood levels among these overweight 
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non-insulin dependent diabetics. Weights were measured using the same 

hospital scale which was checked for appropriate calibration at 

regular intervals. 

Blood glucose levels reflect the composite utilization of glu

cose (carbohydrate metabolism) by body cells at the particular point 

in time in which the sample was obtained. As temporal fluctuations 

were expected to occur in relationship to the individual's eating 

pattern, a minimal acceptable range was considered to be less than 180 

mg/dl for a sample obtained one hour post-prandially. The analysis 

was perfor~ed by the laboratory at the site. The laboratory personnel 

routinely verified the provision of instruments by calibrating the 

machine to blood samples with known values of glucose. 

Individual renal thresholds may vary, but generally are in the 

range of 180 mg/dl. Thus, when a diabetic patient's blood glucose ex

ceeds this amount, the glucose will enter the renal tubules to be 

excreted in the urine. These specimens were analyzed by the 

laboratory services at the site and precision was, again, verified 

through the calibration of instruments with samples containing known 

values of glucose. 

Glycosylated hemoglobin (glycohemoglobin) or Hemoglobin Ale 

reflects the long term utilization of glucose by the body cells. When 

hemoglobin and glucose are present in high concentrations, they bind 

to form a chain of glycosylated hemoglobins within the blood. The 

chain is believed to be relatively irreversible during the 120 day 

life cycle of the red cell (Bonar, 1980). Serial measures of 
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glycosylated hemoglobin provide an objective quantitative 

determination of blood glucose control over a 2 to 3 month period of 

time. Research has documented a substantial correlation (.92) between 

the glycosylated hemoglobin value and multiple (100-300 tests in one 

to two months) serial serum glucose (Gabbay, 1978; Goldstein, 1980). 

Glycosylated hemoglobin levels have proven to be useful as an index of 

chronic glucose control in diabetes (Gabbay et al., 1970; Gonen et 

al., 1977; Goldstein, 1980). 

Pilot Testing of Selected Instruments 

When new instruments are developed or previously developed in-

struments are revised, it is important to conduct trial assessments of 

the instruments on samples from the target populations. Fox and 

Ventura (1983) indicate that the small-scale administration of 

instruments serves to uncover several potential inadequacies of the 

tool and to guide the researcher in making revisions. 

Three data collection instruments which were developed or re-

vised for use on the target population received trial assessments on 

small samples of patients attending the diabetic clinic over a two 

week period of time. The specific objectives of the small-scale 

administration of the instrument was to resolve a series of issues 

identified by Fox and Ventura (1983): 

Discern whether subjects understood the data collection 
instruments and could answer them appropriately. 

Discern whether the questionnaire would yield the needed data. 

Ascertain the length of time required to complete each 
questionnaire. 
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Discern any difficulties with the proposed format of the 
questionnaires. 

Detect irrelevant questions or items that are poorly stated. 

Standardize and clarify the instructions which respondents re
ceived. 

Conduct an item analysis on the Diabetic Beliefs scale for inter
nal consistency to the subscales. 

Determine the ability of the Adherence Scale to discriminate 
various degrees of self-reported adherence to diet, exercise, and 
insulin administration. 

The Diabetic Beliefs Scale was administered to a conven1ence 

sample of n = 12 subjects. The Social Support Scale was completed by 

3 subjects, and the Adherence Scale was completed by 11 of the 12 

subjects who had completed the Beliefs Scale. On the basis of the 

pilot testing, the following general and specific revisions were made 

on the instruments. 

General Revisions and Considerations 

With the exception of the revised Norbeck Social Support 

Questionnaire, the subjects understood the data collection instruments 

and could answer them appropriately. The questionnaires were able to 

produce the needed data and the formats for responding were 

appropriate. Because some older subjects had difficulty reading the 

questions, each of the instruments were subsequently typed in large 

print. The decision was also made that thequestionnaire would be read 

to any subjects who acknowledged significant visual problems. 

The questionnaires required more time to complete than had or1-

ginally been anticipated. For this reason the decision was made to 
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allocate two one-hour blocks of time to administer the instruments to 

subjects during two separate data collection meetings prior to 

initiation of the diabetic program. This procedure would guarantee 

that the pre-test data was not affected by respondent fatigue. 

Social Support Scale 

Although the general format was adequate, certain minor reVi

sions were made. The spouse/partner source of social support was de

leted an~ the number of blank spaces (for writing in additional 

sources of support) were reduced to four because most subjects had lim

ited social networks. Response items were limited to one per page to 

avoid the confusion incurred when two items were addressed on one 

page. 

Diabetes Beliefs Scale 

The original 52 items were reduced to 35 items in the 

following subscales: 

Seriousness/susceptibility = 6 

Difficulty of Regimen 13 

Importance of Regimen 

Social Support 

= 11 

= 5 

Items selected to be included in the final scale had demonstrated vari

ance in the responses by subjects and satisfactory item-to-item 

correlations (.30-.70) and item to subscale correlations (> .50). The 

format for responding was altered to include a verbal response 

category on each page of questions and a numerical response category 
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for each item. In addition the items related to insulin 

administration were placed at the end of the scale to be completed 

only by those individuals who were receiving insulin therapy. 

Adherence Scale 

The eleven subjects who completed the adherence scale appeared 

to have no difficulty in numerically assessing the degree to which 

they adhered to aspects of the diabetic regimen. The data demonstrat

ed a considerable range of responses with each of the areas except 

insulin administration (Diet = 3-10, Exercise = 1-10, and Insulin Ad

ministration = 9-10) for those seven subjects taking insulin). The 

high degree of adherence to insulin administration was validated by 

the responses to open-ended questions asking why the individual rated 

themselves this way. 

The means and standard deviation for subscales and total 

scores are presented in Table 1. 

Visual inspection of the total score results indicated that 

the distribution of scores contained a positive skew with a median and 

mean equal to 6.7. There was some evidence of the construct validity 

of the scale in terms of the prediction that self reported adherence 

to insulin administration would exceed the degree of adherence report

ed for either diet or exercise. This prediction had been made on the 

basis of the results of research reports concerning the degree of be

havioral change the regimen requires of the patient. Specifically, 

compliance exhibited by patients who must acquire new habits, such as 

taking medications, was greater than that exhibited by those who had 
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Table 1. Means and Standard Deviations Adherence Scale (n = 11) 

Mean 

S.D. 

Diet 

6.36 

2.16 

Exercise 

5.0 

3.13 

Insulin 

9.86 

.378 

Total 

6.77 

1.55 

to alter old behaviors, such as dietary or vocational habits (Collete 

and Ludwig, 1969; Davis, 1967; Donabedian, 1964; Johannsen et al., 

1966). 

In addition, most of the subjects whose diet and exercise 

scores were above the median were not currently on insulin therapy (3 

of 4) while most of the subjects whose scores were below the median 

were currently on insulin therapy (6 of 7). Thus, there is some 

evidence that these subjects were accurately assessing their adherence 

to diet and exercise which have been found to demonstrate an effect on 

metabolic control. In other words, subjects who did not adhere to the 

diet and exercise aspects of the regimen had been assessed to require 

insulin therapy in order to achieve metabolic control. 

Summary of Instruments 

On the basis of a small scale administration of three 

instruments developed to measure Social Support, Diabetic Beliefs, and 

Adherence to the Regimen, some revisions were made on specific 

instruments. There was sufficient evidence to support that the 

instruments, as revised, were adequate indices of the variables they 
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Table 2. Operationa1izing the Theoretical Concepts 

Concept 

1. Social Support 

2. Internal Locus 
of Control 

3. Perceived Sus
ceptibility to 
complications 

4. Chronic Illness 

5. Perceived Impor
tance of Regimen 

6. Perceived Diffi
culty of Regimen 

7. Adherence to 
Diabetic Regimen 

Index 

lao Revised Norbeck Social Support Scale 
(Norbeck, 1981) 

b. Social Support Subsca1e, Diabetes Beliefs 
Scale (Givens, 1983) 

2a. Internal Health Locus of Control 
(Wa11ston, 1976) 

3a. Resistance/Susceptibility Subsca1e, Health 
Perception Questionnaire (Ware, 1976) 

b. Susceptibility/Severity Subsca1e, 
Diabetes Beliefs Scale (Givens, 1983) 

4a. Rejection of Sick Role, Health Perception 
Role Salience Questionnaire (Ware, 1976) 

b. Current Health, Health Perception 
Questionnaire (Ware, 1976) 

c. Health Outlook, Health Perception 
Questionnaire (Ware, 1976) 

Sa. Regimen Importance Subsca1e, Diabetes 
Beliefs Scale (Givens, 1983) 

6a. Regimen Ease/Difficulty Subsca1e, Diabetes 
Beliefs Scale (Givens, 1983) 

7a. Self-rated Compliance to Diet, Exercise, 
Insulin Mean Self Rated Compliance 

b. Therapeutic Outcomes: G1ycohemog1obin 
Blood Glucose 
Urine Glucose 
Percent Overweight 
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were purported to measure. Similarly, the reliability and validity of 

the other instruments (Health Locus of Control, Health Perception Ques

tionnaire, and Therapeutic Outcomes) were judged to be adequate for 

the purpose and design of this study and the proposed target popula-

tion. Table 2 represents an overview of operationalizing the 

concepts. 

Operational Hypotheses 

The following relationships were predicted between the 

dependent and independent variables within the five stages of the 

theoretical model. 

1. Percent overweight, urine glucose excretion, blood glucose 

levels, and Hemoglobin Alc level are directly and negative

ly affected by the degree of adh~rence to diet, exercise, and 

insulin administration aspects of the therapeutic regimen. 

2. Diet, exercise, and insulin administration adherence are 

directly and positively affected by the perceived importance 

of the diabetic regimen and directly and negatively affected 

by the perceived difficulty of the regimen. 

3. Perceived difficulty of the diabetic regimen is directly and 

negatively affected by internal locus of, control perceived 

severity/susceptibility, and acceptance of the chronic illness 

role. 

4. Internal health locus of control, perceived susceptibility/ 

severity, and acceptance of the chronic illness role is 
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directly and positively affected by functional social support 

(affect, affirmation, and aid). 

Between the experimental and control groups in this study, it 

was anticipated that the following differences would be apparent at 

the termination of the experimental treatment. 

1. Percent overweight, urine glucose excretion, blood glucose 

levels, and Hemoglobin Aic levels will be lower among the ex

perimental small reference group subjects than subjects 

assigned to the educational control group. 

2. Perceived importance of the regimen will be higher and per

ceived difficulty lower among the experimental small refer

ence group subjects than the subjects assigned to the 

educational control group. 

3. Internal locus of control, perceived severity/susceptibility, 

and acceptance of the chronic illness role will be higher 

among the experimental small reference group subjects than the 

subjects assigned to the educational control group. 

4. Functional support will be higher among the experimental small 

reference group subjects than the subjects assigned to the 

educational control group. 

Control of Confounding Variables 

The influence of variables external to the theoretical model 

which may impact on the dependent variables represent a major that to 

internal validity (Kerlinger, 1978; Blalock, 1969). Maximum internal 
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validity is generally achieved by controlling and accounting for the 

potentially confounding variables (Woolridge, Leonard, and Skipper, 

1978) and may be accomplished in several ways. First, the researcher 

attempts to control the presence of confounding variables. Second, 

random assignment to experimental or control groups should distribute 

the uncontrolled variables equally among the two groups. Third, 

information regarding specific variables believed to impact the 

dependent variables may be collected and statistically controlled in 

the analysis of the data. 

Factors that have been studied in the relationships of 

adherence to therapeutic regimens have included demographic features 

of the patients, features of the disease, features of the therapeutic 

regimen, and knowledge of the disease or therapy. Certain of these 

factors were identified as potentially confounding variables and 

several strategies were employed to control for their impact on the 

dependent variables. 

The sex of the subjects, the diagnosis, and severity of the 

disease was controlled by limiting the sample selection to non-insulin 

dependent, over-weight adult males who had demonstrated a lack of 

metabolic control over the disease. Socioeconomic status and cost of 

therapy was indirectly controlled by selecting subjects from a 

diabetic clinic providing services to individuals without cost. 

Random assignment to the small reference experimental 

treatment group or the educational control group was expected to 

randomly distribute any and all potentially confounding variables for 



71 

which control was not possible. In order to provide an equal 

distribution of the subjects receiving and not receiving insulin 

therapy, the subjects were stratified first and then randomly assigned 

to the treatment or control group. 

Random assignment was assumed to control for the confounding 

variables by equally distributing them between the groups. However, 

with respect to empirical model testing and explaining maximum vari

ance, it was apparent that information on certain variables was re

quired to assess for this impact on the dependent variable. Thus, 

background information on subjects was obtained concerning age, dura

tion of disease, employment status, marital status, educational level, 

and presence of complications of the disease. 

Haynes (1976) review of the adherence literature indicated 

that no consistent positive relationship existed between knowledge of 

the disease or therapy and compliance with the associated treatment 

regimen. Although some studies have concluded that patient knowledge 

did lead to better adherence, a statistical comparison of methodologic 

scores revealed that studies concluding no ~elationship had demonstrat

ed greater methodologic soundness (Haynes, 1976). However, because 

the control group subjects in the proposed study were exposed to an 

educational intervention, it was deemed prudent to administer a pre

and posttest of knowledge of disease and therapy to subjects of both 

groups. 
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Summary 

This chapter has considered the operationalization of the 

variables of a theoretical model proposed to explain adherence to a 

Diabetic Therapeutic Regimen. Evidence of reliability and validity 

for the instruments was presented when available. For those 

instruments which were developed or revised for the present study, the 

results of a small scale trial administration was presented in 

addition to the rationale for specific revisions which were made on 

the instruments. Operational hypotheses were presented which included 

the predicted relationship among the variables and predicted 

differences in values between the experimental and control groups. 

The final section of this chapter addressed the management of 

variables, external to the model, which could potentially threaten the 

internal validity of the study. 



CHAPTER 4 

METHODOLOGY 

Introduction 

This chapter discusses the research design, sample selection 

criteria, techniques for data collection, the limitations of the 

study, and the data analysis plan. The purpose of the study is to in

vestigate the impact of social support on adherence to a therapeutic 

regimen among clinic patients experiencing Type II non-insulin depen

dent diabetes. The three major aims of the study are: (a) to test a 

theoretical model proposed to explain adherence to a diabetic regimen, 

(b) to assess the effect of small reference group management on adher

ence to the regimen and physiological therapeutic outcomes, and (c) to 

estimate the accuracy of the instruments operationalizing the model. 

Research Design 

Two complimentary research designs were used to answer the re

search questio~s. These included a longitudinal, survey design and a 

pretest-posttest control group experimental design. Each are 

presented and discussed separately followed by a summary of the 

anticipated benefits of using both designs. 

Longitudinal Survey Design 

Survey design employing causal model path analysis is an appro

priate technique when one has theory construction and testing in mind, 
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but is unable to meet the conditions required for an experimental 

design. The goal of theory construction is to define a set of 

equations which correspond to actual causal processes in the real 

world (Heise, 1969). A change in one variable in the system is 

expected to affect the values of other variables in the system. The 

change in the independent variables is actually the observation of 

naturally occurring variance between subjects on values measuring the 

independent variable. The observed effect, then, is the corresponding 

value measured on the dependent variable. The underlying logic is 

that some influences about causal relationships can be made by 

measuring the covariation effect (Duncan, 1975). 

The survey design was intended to test the theoretical model 

presented in Chapter 2. Specifically,the theory proposed to explain 

adherence to a diabetic therapeutic regimen in terms of the influence 

of social support, health locus of control, perceived severity/suscep

tibility, acceptance of the chronic illness role, and perceived impor

tance and difficulty of the recommended regimen. 

The longitudinal design enabled the theoretical model to be 

assessed at two points in time (0 and 6 months) on the same subjects. 

The aim of longitudinal methodology is the study of phenomena in their 

time-related constancy and/or change. Thus, in addition to testing 

the static relationships between variables, inferences may be made 

with respect to changes in the variables and relationships over time. 
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Experimental Design 

The pretest-post test control group design is a powerful 

experimental method which controls for potential threats to internal 

validity (Campbell and Stanley, 1963). The field experiment called 

for the subjects to be randomly assigned to an experimental treatment 

or placebo-control group. The observations are typically measured 

prior to initiation of the treatment and after the termination of the 

treatment (in' this case 0 minus one and two weeks and after 6 months 

of the treatment). 

The experimental treatment involves the implementation of 

small reference group management (a source of social support) of sub

jects while the placebo-control condition is an educational program 

with the objective of informing subjects of aspects of the disease and 

regimen necessary to manage their disease. The decision to use a 

placebo-control condition was based on several rationales. First, the 

potential Hawthorne Effect was considered likely to occur and would 

most certainly confound internal validity with respect to social sup

port, the manipulated independent variable. Considering the particu

lar populations, clients attending the Veterans Administration 

Diabetes Clinic, it seemed probable that any attention focused on the 

subjects was likely to be interpreted by them as "special" interest 

causing them to improve their adherence. Since the purpose of the 

study was to assess the effect of small reference group management on 

social support, adherence, and therapeutic outcomes, it seemed prudent 

to expose the control group to a similar (in terms of time devoted to 
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the subject and informational feedback received by the subject) 

"special interest." 

In addition, educational programs, such as the placebo-control 

condition, are extremely common methods used to inform persons with 

diabetes how to manage their diseases. The American Diabetes Associa

tion often provides classes at no cost to the participants and many 

hospitals offer diabetic classes to their patients. It is, therefore, 

crucial to examine the ultimate effects and benefits of a more novel 

approach to managing diabetes as compared to the more traditional 

classroom approach. 

Finally, the decision to use a placebo-control condition is 

based on the fact that the subjects who were selected to participate 

in the study were considered to be failures of the clinic system which 

was in effect. Thus, if the existing system was already determined to 

be unsatisfactory, then there is little value in comparing a new 

approach with an ineffective approach. There are, then, important 

practical reasons to consider. If individuals with diabetes are able 

to manage their disease satisfactorily within the existing structure, 

then perhaps there is no need to change that structure. If, however, 

the structure fails some individuals, then these persons should be 

provided with alternative approaches which may be more successful for 

them. In other words, a health care system must be flexible enough to 

recognize individual differences in clients' needs. 
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Implementing the Experimental Treatment 

The experimental treatment, small reference group management, 

was considered to be one aspect of social support which contributes to 

the congruence between an individual's self concept and acceptance of 

the chronic illness role. Reference group theory emphasizes that 

evaluations, attitudes, and behaviors may be shaped by the group to 

which an individual orients himself (Singer, 1981). 

An individual's judgment of how well he (she) is doing is 

formed indirectly as a result of comparing his (her) situation with 

that of others. The other members of the group serve as a source of 

role support by providing the norms, attitudes, values, and standards 

against which he (she) evaluates the adequacy of his (her) 

performance, accuracy of beliefs, and justice of the rewards (Singer, 

1981). 

The size of the reference groups were designed to be less than 

or equal to eight members per group (three groups) in order to provide 

an adequate opportunity for subject to subject interaction to develop. 

The group leader was a clinical psychologist who had experience 

working with small group management of dietary salt restriction among 

hypertensive patients (Nugent, 1983). Goals for the group were 

identified by group members during the first regular meeting with the 

psychologist. The meetings for the reference groups (and educational 

groups) were scheduled to last one hour one day a week for the first 

month, every other week for the second month, and one time a month for 

four months. Group members were not permitted to move into another 
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group after the first meeting, thus membership stability was 

maintained. 

At each meeting, the psychologist would write each subject's 

previous week's weight and laboratory results next to their name on a 

blackboard. All subjects were encouraged to assess whether progress 

towards control of diabetes had been achieved or not. The program had 

a problem-solving format in which patients shared ideas and provided 

mutual support for appropriate behavioral changes. 

In contrast, the educational program was designed to minimize 

subject to subject interaction by incorporating a didactic lecture for

mat. Although members of this group also received feedback on their 

prior week weight and laboratory results, this information was handed 

to each subject on a piece of paper. The only comparative information 

that was provided at any time consisted of normative values. Thus, 

the oportunity to compare data between subjects was minimized. In 

addition, the second and ninth sessions were taped in order to make 

comparisons of the interactive processes between the reference groups 

and the educational groups. 

Benefits of Proposed Design 

There are several benefits of using an experimental design in 

a field study. First, it provides an opportunity to assess the 

usefulness of the social support concepts. Attempts to improve social 

support through the implementation of small reference group programs 

were expected to produce change in adherence practices among diabetic 
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persons. Second, the exper~mental method with random assignment 

provides control over a number of extraneous, unmeasured variables 

which could threaten the internal validity of the study. Finally, it 

provides the opportunity to assess the problem in applying theoretical 

concepts and models to actual health-care settings and actual 

patients. 

On the other hand, a longitudinal survey design approach 

allows for the assessment of the natural variations in subjective 

perceptions of social support and other variables. If the experiment 

fails to produce an increase in perceived social support, the 

theoretical model is not necessarily invalidated. If, on the other 

hand, the experiment succeeds, the longitudinal survey will permit 

testing for parallel and interaction effects that might occur in a 

patient population. 

In summary, the use of two complimentary designs, the 

longitudinal causal model survey and the pretest-posttest experimental 

design, are expected to provide considerably more information than 

either approach used alone. 

Sample Selection Criteria 

A purposive sample were selected from diabetic patients attend

ing the Veterans Administration Medical Center Diabetes Clinic. 

Approximately two-thirds of the 300 diabetic patients attending the 

clinic were presumed to be Type II non-insulin dependent. The 

criteria for selection of subjects included: 



80 

1. Type II diabetes mellitus. 

2. Males between the ages of 21 and 75. 

3. Body weight greater than 15% above the mean value for height 

using the Metropolitan Life Insurance Tables. 

4. Documentation of fasting blood sugars persistently greater 

than 140 mg/dl while the patient is not taking insulin or oral 

hypoglycemic agents. 

5. Able to read, and understand English. 

Criteria for excluding subjects from participating in the study 

included: 

1. History of diabetic ketoacidosis or evidence of positive (at 

least moderate) ketones during a non-fasting period. 

2. History of current alcohol abuse or severe personality dis

order. 

3. Residence beyond a 50 mile radius of the medical center. 

A target sample Size of 48 subjects was anticipated to be ade

quate and manageable in terms of personnel and time required to imple

ment the two programs. In addition, it was presumed that this sample 

size would be adequate for purposes of statistical analyses and signif

icance. Because a significant attrition rate was predicted to occur, 

the initial subject selection was planned to be oversubscribed by ap

proximately 25% of the target size. The procedure for selecting the 

sample was initiated by chart review and patient interview which pro

vided a list of eligible subjects according to the established 

criteria. 
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Data Collection Protocol 

The 56 subjects were pre-stratified according to insulin and 

noninsulin therapy and randomly assigned to either the small reference 

group experimental treatment or the educational program. Within the 

reference group subjects were assigned to one of three subgroups of 

which two were insulin therapy and one was non-insulin therapy. 

Similarly, the educational group were assigned to one of two groups, 

categorized by either insulin or non-insulin therapy. 

All subjects of both the small reference group and educational 

programs met for one hour once a week for 4 weeks, every other week 

for one month, then monthly for 4 months for a total duration of 6 

months. One and two weeks prior to the initiation of the program, 

subjects were asked to attend preliminary meetings at which time the 

program and goals were explained and initial (pretest) observations 

were obtained. 

On each visit the subject's weight and serum glucose were 

determined. Twenty-four hour urine glucose and glycosylated 

hemoglobin levels were obtained initially and at the 3 and 6 month 

intervals. The written questionnaires covering social support, health 

locus of control, perceived severity/susceptibility, acceptance of 

the chronic illness role, importance and difficulty of the regimen, 

and self reported adherence to the diabetic regimen were administered 

to the subjects at 0 and 6 months. 

All subjects in both programs were encouraged to follow the 

prescribed recommendations concerning diet, exercise, and 
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administration of insulin (if appropriate). All subjects were 

informed that the goal of the program was the attainment of euglycemia 

which was indicated by fasting serum glucose levels below 140 mg/dl 

and one hour postprandial levels less than 180 mg/dl. 

After the initial two data collection meetings conducted prior 

to initiation of the program, the small reference group subjects met 

with a clinical psychologist experienced in small group management. 

The educational group met with a Master's prepared registered nurse 

and registered dietician who presented necessary self-care information 

to subjects in the format of didactic lectures on specific topics. At 

each meeting, the subjects received information concerning their 

weight and laboratory data results which had been obtained during the 

previous meeting. 

Design Limitations 

Longitudinal studies have the inherent weakness of subject 

dropout resulting in significant loss of sample during the study 

period. Attempts were made to recruit subjects who indicated a 

commitment to complete the study. In addition, subjects who missed 

meetings were notified by phone or mail and encouraged to return for 

subsequent meetings. After the first month, during which subjects met 

each week, they were notified by phone or mail to remind them of the 

next visit. Data will be analyzed on subject drop-outs to assess for 

significant differences from the subjects completing the study. 

There are several limitations inherent in the selection of 

volunteer subjects attending a diabetic clinic. In the first place, 
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clinic based studies have the major weakness of selecting subjects 

from a biased population. In other words, the fact that they have 

entered a "health care system" is already some indication of adherence 

when compared to those individuals who never attended a clinic. In 

the second place, self selection bias presents an obvious threat to 

the external validity of the study when subjects are not randomly 

selected from a populati~n.- ~he ability to generalize the results of 

the adherence study may be limited to volunteer subjects indicating a 

prior commitment to improve their metabolic control. 

Finally, the population from the study site clinic may not be 

representative of clinic populations in general. Thus, 

generalizability is further compromised and limited to a setting which 

provides health care at no cost to the individual. Only through 

replication of the study results with different populations and 

perhaps when random selection of subjects is possible can inferences 

be made to larger populations of individuals with diabetes. 

Data Analysis Plan 

The plan for analyzing data consists of four phases expected 

to include descriptive statistics, determination of reliability and 

validity of instruments, multiple regression analysis of the 

theoretical model, and analysis of variance to determine between group 

differences. 

Descriptive statistics will be used to examine the sample 

characteristics using central tendencies and cross tabulations. The 
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data between groups will be compared to determine the degree to which 

the groups might differ on certain demographic variables and aspects 

of their disease (e.g., duration, presence of complications). 

The second phase of the analysis plan consists of testing the 

instruments for validity and reliability. Inter-item and item to 

subscale correlations will be determined as well as alpha coefficients 

of internal consistency. Factor analysis will provide data necessary 

to assess construct validity and derive theta coefficients to assess 

the internal consistency of the scale (Armor, 1974; Zeller and 

Carmines, 1980). 

The third phase of data analysis will use multivariate correla

tive and regression statistics to estimate the model from two data 

sets obtained at 0 nd 6 months. The staged recursive model will 

require sets of staged multiple regression equations which will be 

analyzed in a stepwise fashion for empirical model testing. 

The final phase of the data analysis plan is designed to 

examine the differences between groups due to the effect of the 

experimental treatment. Analysis of variance will be employed to 

assess the effect of the experimental treatment while analysis of 

covariance (using multiple regression with a dummy variable) is 

appropriate for determining the interaction effect between the 

experimental treatment and the covariate. 



85 

Summary 

This chapter has described the research design, sample 

selection, and the protocol for collecting and analyzing the data. In 

addition, the experimental treatment was described in detail and the 

limitations of the study were addressed. 



CHAPTER 5 

DATA ANALYSIS AND RESULTS 

Introduction 

The data from the study were analyzed to: 1) determine the 

demographic and situational characteristics of the sample, 2) evaluate 

the psychometric properties of the instruments and the precision of 

the physiological measures used to index the variables, 3) to evaluate 

the effect of the experimental treatment, and 4) to estimate the 

effects of the independent variables in the proposed model on 

adherence to a diabetic therapeutic regimen as measured in two points 

of time. Additional analyses were employed to identify subject 

characteristics which were related to improved metabolic control 

during the course of the study. 

Due to the complexity of the research design and the quality 

of data analyses, the results are presented in two chapters. Chapter 

5 contains the results of analyses to determine the sample 

characteristics, instrument testing, and effects of the experimental 

treatment. Chapter 6 contains the results of empirical model testing 

at t1 and tID and tests for violations of statistical assumptions. 

Demographic and Situational Characteristics of 
the Sample 

Patients attending the Veterans Administration Medical Center 

Diabetic Clinic were recruited as subjects for the study. Three 

86 
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hundred diabetic patient charts were reviewed to determine if subjects 

met the selection criteria. One hundred and ten overweight poorly con

trolled type II diabetic patients met the criteria and were considered 

for the study. Thirty-five subjects had no current phone number and 

were contacted by mail. Of those contacted, only two subjects respond

ed and subsequently joined the study. Of the subjects contacted by 

phone (approximately 75), 21 people refused to participate for various 

reasons. Some patients simply were not interested, while others had 

work commitments which would have prevented them from attending the 

meetings. 

Ultimately, 56 subjects agreed to participate and attend the 

diabetic program which was being offered. Six subjects, who had ini

tially agreed to participate in the study, failed to show for the 

initial organizational meeting and 9 subjects who came to the first 

meeting failed to return for the second meeting during which pretest 

data was collected. Therefore complete data was collected on 41 sub

jects who entered the diabetic treatment program. Subsequent attri

tion during the course of the study involved 9 subjects or 22 percent 

of the sample of 41. Table 3 demonstrates the sampling and attrition 

process. 

All 41 subjects who entered the study were males experiencing 

Type II diabetes mellitus, with a body weight of greater than 15 per

cent above the mean value for their height, and whose charts document

ed persistent elevations in blood glucose levels. All of the subjects 
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Table 3. Sampling and Attrition of Subjects 

n % 

Initial contact 110 

Did not respond -33 30 

Refused participation :21 19 

Selected for study 56 51 

Selected for study 56 

Failed to show -15 27 

Entered study 41 

Entered study 41 

Subsequent Attrition -9 22 

Completed Study 32 

Subsequent Attrition 9 

Moved 3 33 

Illness/Death 2 22 

Unexplained 4 44 
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had been attending the diabetic clinic at the Veterans Administration 

Medical Center. 

Of the total sample, 29 (71 percent) were receiving insulin 

therapy (Table 4). The mean age of the sample was 61.5 years and 

ranged from 47 to 76 years of age. The subjects reported having a di

agnosis of diabetes made from one year or less to 44 years with a mean 

duration of 12.6 years. The average age of the time of onset was 49 

years. Twenty-nine (71 percent) of the sample were not currently em

ployed and 21 subjects classified themselves as non-smokers. 

Eighty-three percent of the sample reported their marital sta

tus as currently married while 5 subjects (12 percent) were separated/ 

divorced, one subject was widowed, and one subject had never been mar

ried. The educational level attained by the sample included 6 (15 per

cent) who had completed grade school, 20 (49 percent) who had 

graduated from high school, 11 (27 percent) who had attended college, 

and 4 (10 percent) reported some graduate level education. 

Subjects were asked to report the presence of certain common 

physiological complications associated with diabetes mellitus (Table 

5). Twenty-three subjects (56 percent) reported experiencing neuropa

thy while 21 (51 percent) reported visual disturbances. Vascular com

plications which were documented by the subjects included intermittent 

claudication (34 percent), hypertension (42 percent), and myocardial 

infarction (32 percent). Many subjects experienced multiple complica

tions (mean = 2.1 complications) while only 3 subjects (7 percent) 

reported experiencing none of the complications listed. 
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Table 4. Demographic and Background Characteristics of the Male 
Type II Diabetic Sample 

Characteristic n % Mean 

Total 41 100 

Age 
47-51 years 4 10 
52-56 years 3 7 
57-61 years 9 22 

61.5 62-66 years 19 46 
67-71 years 5 13 years 

72-76 years 1 2 

Employment 
Yes 12 29 
No 29 71 

Marital Status 
Married 34 83 
Divorced/Separated 5 12 
Widowed 1 2.5 
Never Married 1 2.5 

Education 
Grade School 6 15 
High School 20 49 
College 11 27 
Graduate School 4 10 

Insulin Therapy 
Yes 29 71 
No 12 29 

Duration of Disease 
1 year or less 7 17 

2- 8 years 12 29 
9-15 years 7 17 12.6 

16-22 years 8 20 years 
23-29 years 3 7 
30-36 years 2 5 
37-44 years 2 5 



Table 5. Subject History of Complications of Diabetes 

Complication 

Neuropathy 

Visual Disturbances 

Intermittent Claudication 

Hypertension 

Myocardial Infarction 

Total Number of Complications 

0 complications 

1 complication 

2 complications 

3 complications 

4 complications 

5 complications 

n 

23 

21 

14 

17 

13 

Present 

(%) 

(56) 

(51) 

(34) 

(42) 

(32) 

n % 

3 7 

13 32 

12 29 

4 10 

6 15 

3 7 

91 

Absent 

n (%) 

18 (44) 

20 (49) 

27 (66) 

24 (58) 

28 (68) 

Nean 

2.1 
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Psychometric Properties of Instruments 

Providing evidence of reliability and validity of instruments 

is an essential prerequisite to analyzing data and reporting research 

results. Evidence provided in Chapter 3 indicated that the 

instruments selected for this project were both reliable and valid 

indicators of the variables under study. However, aspects of 

reliability and validity are seldom conclusive and must, therefore, 

continually be reassessed within the context of new research settings 

and populations. Ultimately the strength of any research endeavor is 

judged in part on the performance of the instruments employed. 

This section of the study presents the results of data 

analysis concerning the reliability and validity of the instruments 

which were administered to the subjects. Subjects completed the 

questionnaires at the start of the study (referred to as t 1 ), and at 

the completion of the study approximately 6 months later (referred to 

as t 10 ). Forty-one subjects completed the tl data collection and 

32 subjects finished the study, but only 29 subjects completed all of 

the questionnaires which were administered. 

The instruments were analyzed with respect to both reliability 

and validity. Reliability refers to the accuracy or precision of a 

measuring instrument (Kerlinger, 1973). The two general strategies 

for assessing reliability are stability and equivalence. The 

stability of an instruments is assessed by analyzing the same measure 

for the same population at more than one point in time (Bohrnstedt, 

1970). However, the aspect of stability was not considered to be 



93 

appropriate as an experimental design and a treatment factor were 

applied during the interval between tl and tID. 

Equivalence or internal consistency assessment, therefore, was 

the technique employed to establish the reliability of the instru

ments. Each subscale which was used to index the variables was con

sidered to be unidimensional and was assessed for equivalence using 

the standardized Cronbach's alpha coefficient and theta coefficient. 

Cronbach's alpha makes use of all the variance and covariance informa

tion of the scale items (Zeller and Carmines, 1980). All items in a 

scale or subscale considered to be unidimensional should contribute 

equally and uniformly to the total thus presenting a fairly homoge

neous set of items. Theta coefficient, based on principal component 

factor analysis, assesses optimal reliability by accounting for the 

relative contribution of each item to a factor (Armor, 1974). Theta 

accounts for the conditions under which alpha may underestimate reli

ability and is considered to be a maximized alpha coefficient (Zeller 

and Carmines, 1980). Scales failing to meet or approach the .70 mini

mal criteria (Kerlinger, 1973) were judged to be too unreliable for 

further analysis and were subsequently dropped from the study. 

Validity may be defined as the extent to which any instrument 

measures what it is intended to measure (Carmines and Zeller, 1979). 

Validity is not present or absent, but rather evidence of validity is 

accumulated through different approaches and by asking different ques-

tions. Factor analysis is one method for assessing construct 

validity. The exploratory mode of factor analysis IS used to 
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ascertain the underlying dimensions of the concept. In contrast, the 

confirmatory mode is more appropriate when one already has some idea 

of the numbers of kinds of factors and wishes to test a theory 

(Kerlinger, 1973). 

There are two techniques or approaches to factor analysis. 

These are common factor analysis and principal component analysis. 

The objective of common factor analysis is to define the factors that 

arise only from the common variance component of the variable. In 

contrast, principal component analysis is concerned with the total 

(common and unique) variance (Zeller and Carmines, 1980). 

Reliability 

All of the instruments underwent reliability testing for inter

nal consistency. Table 6 presents the results of the analysis In 

terms of the standardized alpha coefficient, theta coefficient, mean 

interitem correlations, and mean item-to-total correlations. The 

analyses were based on a sample of 41 subjects at t 1 , and 29 

subjects at t l0 • 

The revised Norbeck Social Support Questionnaire (1983) con

sisting of 8 items, provided an alpha coefficient of .92 and .,87 at 

tl and t 10 respectively. Each of the subscales (Affect, Aid and 

Affirmation) performed in a similar manner with alpha coefficients 

ranging from .83 to .97 during the two administrations of the question

naire. Pearson correlation coefficients were averaged to provide a 

mean interitem and mean item-to-total correlation. The mean 



Table 6. Reliability Estimates of Social Support, Internal Locus of Control, Severity/ 
Susceptibility, Regimen Difficulty, Regimen Importance, and Knowledge 

Time of Data Collection 

tl (n 41) tlO (n = 29) 

Stan- Mean r Mean r Stan- Mean r Mean r 
Scale/subscale dard Inter- Item- dard Inter- Item-

Variable (II items) Alpha Theta item Total Alpha item Total 

Social Norbeck Social Support 
Support Questionnaire (Revised) 

(8) .92 .87 .81 .89 .87 

Affect Subscale (2) .97 .94 .94 .90 .82 .82 

Aid Subscale (3) .94 .85 .89 .89 .72 .78 

Affirmation Subscale (3) .93 .81 .85 .83 .61 .69 

Internal Walls ton Health Locus 
Locus of of Control Internal 
Control Subscale (5) .77 .77 .40 .54 .72 .34 .47 

Severity/ Ware Health Perception 
Suscepti- Questionnaire (HPQ) 
bility Resistance/Susceptibil-

ity Subscale (4) .71 .71 .38 .50 .67 .33 .45 

\D 
\J1 



Table 6.--Continued 

Time of Data Collection 

t1 (n 41) t 10 (n = 29) 

Stan- Mean r Mean r Stan- Mean r Mean r 
Scale/subscale dard Inter- Item- dard Inter- Item-

Variable (If items) Alpha Theta item Total Alpha item Total 

Sick Role Ware HPQ 
Salience Current Health 

Subscale (9) .S5 .S6 .39 .56 .SO .34 .52 

Health Outlook 
Subscale (4) .Sl .S2 .52 .63 .75 .43 .56 

Regimen Given Diabetes Beliefs 
Difficulty Scale (Revised) 

Regimen Ease/Difficulty 
Subscale (9) .65 .71 .17 .34 .SO .22 .42 

Regimen Given Diabetes Beliefs 
Importance Scale (Revised) 

Regimen Importance 
Subscale (S) .67 .67 .20 .34 .Sl .35 .52 

Knowledge Knowledge Test (20) .79 .71 

\0 
0\ 
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correlation coefficients ranged from .61 to .94 for item to item and 

.69 to .94 for the item-to-total. 

Internal Locus of Control was indexed by Wallston's Internal 

subscale of the Health Locus of Control Questionnaire (Wallston, 

1976). The five item subscale demonstrated a standardized alpha coef-

ficient of .77 at tl and .72 at tl0 with a tl theta coefficient 

of .77. The mean interitem correlation was .40 and .34 at tl and 

t 10 respectively, while the mean item-to-total correlation was .54 

initially and .47 at the second administration. 

The analysis of the four item Resistance/Susceptibility sub

scale from Ware's Health Perception Questionnaire (Ware, 1976) result

ed in an alpha and theta coefficient of .71 at tl and a slightly low

er alpha (.67) at t 10 - The mean interitem correlation was .38 and 

the item-to-total mean correlation was .50 from the first administra

tion of the questionnaire. These values were slightly lower (.33 and 

.45) at the second administration. 

Two subscales from the Health Perception Questionnaire (Ware, 

1976), Current Health and Health Outlook, were used to index the Sick 

Role Salience Variable. Initially, the Rejection of Sick Role Sub

scale was to be used for this variable, however, the alpha coeffi

cients for this subscale were .21 and .57 at tl and tl0 respective

ly. In addition the interitem and item-to-total correlations were 

quite low and considered inadequate for the purposes of the study. 

The Current Health and Health Outlook subs cales demonstrated tl and 

t 10 alphas which ranged from .75 to .85 and thetas of .86 (Current 
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Health) and .82 (Health Outlook). Correlation coefficients ranged 

from .34 to .52 for the interitem mean and .52 to .63 for the item-to

total means. 

The revised Diabetes Beliefs Scale (Givens, et al., 1983) con

sisted of four subscales only two of which were ultimately used for 

subsequent analyses. The Social Support Subscale, despite adequate 

alpha coefficients (.70 and .84), was dropped from further analysis be

cause it proved to be inferior to the Norbeck Scale and merely con

founded further theoretical model testing. The Perceived Susceptibil

ity/Severity scale was also eliminated from further analysis because 

of consistently low alpha coefficients (.42 and .24) during two admin

istrations of the instrument. The Resistance/Susceptibility subscale 

of Ware's Health Perception Questionnaire (1976) was considered to be 

a far more reliable (alpha coefficients of .71 and .67) instrument 

than the revised Given's subscale and replaced it in subsequent 

analysis. 

The Regimen Ease/Difficulty and Importance subs cales were re

tained for analysis in the study. The initial administration provided 

alpha coefficients of .65 for the Difficulty/Ease subscale and .67 for 

the Importance subscale with theta coefficients of .71 and .67 respec

tively. Analysis of the second (t 10 ) administration of the instru

ment resulted in improved internal consistency (alpha coefficients of 

.80 and .81). Similarly, the interitem and item-to-total correlations 

increased from tl to tlO. 
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A 20 item knowledge test was administered to subjects at tl 

and t lO • The alpha coefficient for internal consistency was .79 at 

tl and .71 at tlO. These items (see Appendix A) were designed to 

assess the subjects' knowledge regarding the pathophysiology of the 

disease and prescribed therapeutic treatments. No further analyses 

were performed on this scale. The knowledge factor was not a variable 

used in the theoretical model. 

Validity 

The variables of the study which were indexed by specific 

scales or subs cales were subjected to the factor analysis technique in 

order to assess construct validity. Factor analysis is a data

reduction method which allows underlying patterns of relationships to 

emerge as a reduced set of components which account for the maximum 

variance observed in the data (Kim, 1975). The correlation matrix 

serves as the basis for the extraction of the initial factors from 

which a terminal solution is obtained by rotating the factor 

structure. 

The scales were factor analyzed by means of the confirmatory 

mode which represented the testing of hypotheses about the structuring 

of the variables and provided construct validation. This method was 

appropriate for a study, such as this, where the underlying constructs 

had previously been identified. Both principal component and common 

factor analysis was employed, although in retrospect either method 

alone would have been adequate as the results were approximately the 

same. Varimax rotation, a type of orthogonal rotation, was used in 
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the factor analysis. Orthogonal rotation assumes, in contrast to 

oblique rotation, that factors are independent of one another and 

mathematically the resultant factors are simpler to handle and more 

easily interpreted (Kim, 1975). Varimax rotation, which centers on 

simplifying the columns of a factor matrix, is the accepted and most 

widely used rotation method. 

The result of the factor analyses are presented in tables in 

Appendix B. The criteria provided by Zeller and Carmines (1980) were 

applied to principal component factor analysis to ascertain whether a 

set of items was measuring a single theoretical concept. First, the 

extracted component should explain a large proportion of the variance 

in the items (> 40 percent). Second, subsequent components should 

explain fairly equal proportion of the remaining variance except for a 

gradual decrease. Third, all of the items should have substantial 

loadings on the first factor (> .30). 

Social Support Scale. An exploratory factor analysis was 

performed on the revised Social Support Questionnaire (Norbeck, 1983). 

The exploratory mode was applied because previous work with this 

scale had indicated three subs cales (Affect, Aid, and Affirmation). 

The rotated solution yielded one factor accounting for 83.6 percent of 

the total variance (Table B-1). All 8 items loaded substantially 

above the .30 criterion level on the factor suggesting a single 

unidimensional construct of social support. 
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Internal Locus of Control. Initial factor analysis of the 

11 item Health Locus of Control Scale indicated the presence of two 

factors or dimensions to the scale. Subsequently, the scale was 

factor analyzed in the confirmatory mode for two factors. Table 2 of 

Appendix B presents the results of the analysis. Both the Principal 

Component and Common Factor method confirm that Health Locus of 

Control consisted of two distinct dimensions which have been 

identified as an internal subscale (consisting of items 1, 2, 8, 10 

and 11) and a chance subscale (consisting of items 3, 4, 6, 7, and 9). 

The factor loadings on the two factors conform to the 

criterion (> .30) set forth by Zeller and Carmines (1980). The 

eigenvalue produced by factor 1 was 2.39 and the first factor 

accounted for 60.6 percent of the variance. Only factor 1 (the 

Internal Subscale) was used in subsequent analyses and empirical tests 

of the model because this subscale was consistent with the theoretical 

derivation of the variable. 

Health Perception Questionnaire. Previous work by Ware 

(1976) on the Health Perception Questionnaire indicated the presence 

of 6 separate factors or subscales. Three of these subscales 

(Resistance/ Susceptibility, Current Health, and Health Outlook) were 

chosen, on the basis of reliability testing, to index variables in the 

theoretical model and to examine the results of the experimental 

treatment. Therefore, the results of factor analysis are reported in 

Table 3 of Appendix B for only the three subs cales used in this study. 
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Each subscale was factor analyzed separately by both the 

Principal Component and Common Factor method in the confirmatory mode. 

The factor loadings from both methods are similar and, with the excep

tion of item 9 of the Current Health Subscale, met the .30 factor load

ing criteria for suggesting that the items were measuring a single 

theoretical concept. The first factor (item) of the Resistance/Suscep

tibility scale produced an eigenvalue of 2.1 representing 53.6 percent 

of the variance. The first factor of the 9 item Current Health Sub

scale produced an eigenvalue of 4.2 accounting for 46.9 percent of the 

variance. Similarly, item 5 of the Health Outlook Subscale was was 

represented by an eigenvalue of 2.6 or 64.3 percent of the variance. 

Diabetes Beliefs Scale. Two of the four subscales of the 

Diabetes Beliefs Questionnaire (Givens, 1983) were factor analyzed for 

construct validity. The Regimen Difficulty/Ease and Importance Sub

scales were factor analyzed separately to confirm that each consisted 

of a single dimension as was hypothesized. 

With the exception of item 23, all of the remaining 8 items 

loaded adequately on one factor which had suggested the ease

difficulty dimension of carrying out various aspects of the therapeu

tic regimen (Table B4). Item 23, which relates to always being hungry 

when following a diet, apparently does not address the case/difficulty 

dimension in the same manner as the other items. The eigenvalues and 

percent of variance accounted for by the first 3 items of the factor 

(eigenvalues = 2.7, 1.7, and 1.4; percent of variance = 30.3, 19.1 and 

16.1) failed to meet the greater than 40 percent explained variance 
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criteria established by Zeller and Carmines (1980) and suggest that 

the scale was measuring more than a single construct. 

Similar results are reported for the Regimen Important sub

scale (Table BS). Factor loadings were adequate (> .30) for all items 

except number 29 which relates to the belief that exercise will de

crease one's blood sugar. Once again, the eigenvalues and percent of 

variance accounted for by the first 3 items (eigenvalues = 2.4, 1.6, 

1.2; percent of variance = 29.4, 19.9, and 14.7) suggest that the 

scale is multidimensional rather than unidimensional in nature. 

The preceding section has described the analytic techniques ap

plied to the data and reported the resultant psychometric properties 

of selected indices of study variables. Specifically, the reliability 

of the scales was assessed by examining the internal consistency among 

the items (alpha and theta coefficients, interitem and item-total mean 

correlations). Scales which did not demonstrate minimal adequacy in 

terms of reliability were eliminated form further analyses. Factor 

analysis was used to provide evidence of construct validity for each 

of the subs cales which were hypothesized to be unidimensional. Only 

the Regimen Ease/Difficulty and Importance scales failed to exceed the 

criteria established by Zeller and Carmines (1980) for confirming the 

singularity of a theoretical concept. 

Precision of Physiological Measures 

Psychometric instruments, which are constructed to measure ab

stract qualities or concepts, must by the very nature of the abstrac

tion be subjected to tests of validity. In contrast, the validity of 
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physiological measures is seldom questioned, but rather accepted a 

priori. Therefore, in assessing the properties of various physiologi

cal measures, the emphasis is generally placed on the precision of the 

instruments. The following section provides information obtained con

cerning the precision with which measurements were made of subjects' 

weights, serum glucose, 24 hour urine glucose, and glycohemoglobin. 

Body Weight 

Measurement of body weight was obtained on each subject each 

time he attended a diabetic meeting. The same hospital scale was used 

for each weighing and the subject was weighed fully clothed each time. 

The scale provided weights discernible in increments of one pound and 

was recalibrated to zero after each subject's weight was obtained, if 

necessary. 

Blood Glucose 

The hospital laboratory analyzed the sample of whole blood 

which was obtained by routine phlebotomy of a vein in the subject's 

arm. The blood sample, when not controlled by prior fasting, is re

ferred to as a random or non-fasting blood glucose. The laboratory 

equipment used to assay blood glucose is calibrated daily to insure 

precision of the instruments. The process consists of analyzing two 

known samples of blood glucose, one in the normal and a second in an 

elevated range thus insuring precise calibration throughout a range of 

glucose levels. 
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24 Hour Urine Glucose 

SUbjects received instructions on the collection of a 24 hour 

urine sample, collected the specimen in a receptacle provided by the 

hospital, and returned the receptacle to the clinic at their next ap

pointment. The total volume was measured and a smaller specimen 

(approximately 100 cubic centimeters) was removed and sent to the labo

ratory for analysis along with a notation of the total volume. Using 

a similar analysis and calibration technique as described previously, 

the laboratory provided a glucose and creatinine assay in milligrams/ 

deciliter. The creatinine reading provided information necessary to 

calculate a correction factor for the urine glucose excretion. In 

other words, if a subject failed to save all required urine during the 

24-hour period, the correction factor (expected creatinine excretion 

for a 150 pound man in 24 hours compared to actual creatinine excre

tion) would adjust the glucose result in an appropriate fashion. For 

subsequent analysis both the actual 24 hour urine glucose and the cor

rected 24 hours urine glucose were examined. 

Glycohemoglobin 

Glycohemoglobin or Glycated hemoglobin was determined from a 

whole blood specimen obtained from routine phlebotomy of a vein in the 

subject's arm. The specimens were stored in a controlled laboratory 

refrigeration system until time of analysis. Literature indicates 

that glycohemoglobin is stable up to several months of refrigerated 

storage (Endocrine Sciences, 1984). The glycohemoglobin was measured 

with an affinity chromatography method with the results reported in 
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percentages. The normal range in adults is 4 to 6.85% with a normal 

mean of 5.50% and standard deviation of 0.64%. The interassay coeffi

cient of variation in the laboratory performing the assay was 1.5% for 

a pool of samples with a mean value of 6.14%. There is a close rela

tionship reported between percent glycohemoglobin and mean blood glu

cose concentration: r = .92, P < 0.001, n = 34 (Endocrine Sciences, 

1984). 

Effects of the Experimental Treatment 

Sample Differences Due to Attrition 

As mentioned within the section describing the total sample, 

41 subjects initially entered the study and were prestratified into in

sulin and noninsulin groups and then randomly assigned to either a 

small reference group experimental treatment group or an educational 

control group. Of the original 41 subjects, 9 (22%) subsequently dis-

continued the program. Considering the 22 percent attrition rate 

during the course of the study, an attempt was made to identify signif

icant differences in initial characteristics of the non-completing 

group (n = 9) as compared to the completion group (n = 32). In order 

to protect the internal and external validity of the experiment, it 

was necessary to assess the selfselection factor. 

As noted in the sampling section; illness, death and leaving 

the state accounted for 5 of the dropouts while 4 subjects offered no 

explanation. Chi square analyses of cell frequencies were employed to 

assess subject differences in variable of a categorical nature and 
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t test of mean differences was used when the variables were of a 

continuous (or Likert scaling) nature. 

Subject attrition occurred equally for the experimental and 

control groups. In addition, Table 7 demonstrates that no significant 

differences occurred between the expected and observed frequencies 

with regard to insulin or noninsulin groups of the experimental and 

control subjects. No differences between the dropouts and those com

pleting the study were observed with regard to marital status (married 

versus not married), employment, educational level (grade school 

through high school versus college through graduate school), or com

plications experienced (numbness, extremity pain, eyesight problems, 

hypertension, or heart attack). 

Two-tailed t-tests for mean differences failed to demonstrate 

significant differences between completers and non-completers of the 

study with respect to age, duration of disease, or total number of com

plications experienced. No between group differences were observed 

regarding mean scores on Social Support, Internal Health Locus of Con

trol, perceptions of Current Health and Health Outlook, Regimen Easel 

Difficulty, Self Rated Adherence or Knowledge of Diabetes. As Table 8 

demonstrates, the group means were significantly different on their 

perceptions regarding the Importance of the Regimen. Those subjects 

who completed the study demonstrated a significantly higher mean 

response (5.1) compared to those who dropped out of the study (4.6). 

A comparison between the groups on the physiological outcomes 

of adherence showed that subjects who dropped out of the program had 



Table 7. Attrition by Groups' Experimental/Control and Insulin/ 
NonInsulin: Chi-Square Analysis 

Observed Control Control Experiment Experiment 
(Expected) NonInsulin Insulin NonInsulin Insulin Total 

Stay in 4 12 4 12 32 
(4.7) (11. 7) (4.7) (10.9) 

Dropout 2 3 2 2 9 
(1. 3) (3.3) (1. 3) (3.1) 

Total 41 

Chi Square = 1.42 (.70 significance) 

108 
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higher mean blood glucose levels (325 mg./cc) compared to those who 

completed the program (240 mg. Icc). This difference was significant 

at the p = .06 level when pooled variances were considered and p = .05 

level when separate variances were used in the analysis (see Table 8). 

The initial glycohemoglobin value demonstrated a similar between 

group difference, however, the difference did not reach statistical 

significance (Table 8). The remaining physiological measures (percent 

overweight and 24 hour urine glucose excretion) failed to demonstrate 

any significant differences between the groups. 

Sample Differences between Experimental 
and Control Groups 

Internal validity of experimental research designs is founded 

upon the assumption that random assignment of adequate numbers of 

subjects to experimental and control groups has achieved comparability 

between the groups (Cook and Campbell, 1979). Group equivalence is 

based not on the removal of certain subject characteristics, but 

rather a counterbalancing of such characteristics within each group. 

The comparability assumed between groups is probablistic and there are 

no guarantees that random assignment will result in groups that do not 

differ. 

The effect of random assignment in achieving equivalent groups 

was assessed statistically through Chi Square analyses of cell fre-

quencies and t tests of mean differences. Initial random assignment 

resulted in 21 subjects assigned to the educational control group and 

20 subjects assigned to the experimental small reference group. 



Table 8. Comparisons of Group Means: Dropouts to Stayins by Regimen Importance, Blood 
Glucose, and Glycohemoglobin 

Pooled Separate 
Variance Variance 

Variable Group (n) Hean (s.D.)/(s.E.) t value (prob) t value 

Perceived Regimen Stayin (32) 5.1 ( .56)/( .10) 2.48 ( .02) 2.24 

Importance Dropout ( 9) 4.6 ( .68) / ( .23) 

Blood Glucose Stayin (32) 240 (120 )/(21 ) -1.93 ( .06) -2.16 

Dropout ( 9) 325 ( 99 ) 1 (33 ) 

Glychohemoglobin Stayin (32) 10.87 ( 3.09)/( .55) -1.58 ( .12) -1.69 

Dropout ( 9) 12.67 ( 2.72)/( .91) 

(prob) 

( .05) 

(.05) 

( .11) 

I-' 
I-' 
o 
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Subsequent attrition resulted in a total sample of 32 subjects 

comprised of 16 subjects in each group. 

Chi square analysis indicated no significant differences in ob

served and expected frequencies between the two groups with regard to 

employment, marital status, educational level, or complications experi

enced by the subjects. The t tests for mean differences suggested com

parability between groups on age, duration of disease, number of hours 

worked per week, insulin dosage, total number of complications experi

enced, and number of sessions ultimately attended. The physiological 

measurements indicated initial equivalence in group means for percent 

overweight, blood glucose, 24-hour urine glucose excretion, and 

glycohemoglobin level. 

There were no significant differences between the groups with 

respect to Social Support, Internal Health Locus of Control, 

Resistance/ Susceptibility, Current Health, Health Outlook, Regimen 

East/Difficulty or Regimen Importance. The mean number of correct 

responses on the knowledge test was significantly (p = .02) higher for 

the education control group than for the experimental group (Table 9). 

Similarly, the education group reported exercising a mean of 6.2 days 

each week compared to 4.6 days for the experimental group (significant 

a p = .03), however, differences between the groups in total number of 

hours spent exercising each week was not significant (p = .10). 

Implementing the Experimental Treatment 

Forty-one subjects (21 control and 20 experimental) entered 

the diabetic treatment program. Thirty-two subjects completed the 



Table 9. Comparisons of Means: Experimental to Control at tl by Knowledge Test and Self 
Reported Exercise 

Pooled Separate 
Variance Variance 

Variable Group (n) Mean (S.D.)/(S.E.) t value (prob) t value (prob) 

Knowledge Test 
/I Correct Control (21) 14.23 ( 3.58)/( .78) 2.52 ( .02) 2.51 ( .02) 

Experi-
mental (20) 11.30 ( 3.90)/( .87) 

Self Report 
Exercise days/wk Control (21) 6.14 ( 1.82)/( .40) 2.31 ( .03) 2.28 ( .03) 

Experi-
mental (19) 4.58 ( 2.43)/( .56) 

Self Report 
Exercise Total 
Hours/Week Control (21) 13.4 (15.2)/(3.3) 1.69 (.10) 1.73 ( .09) 

Experi-
mental (19) 6.4 (10.1)/(2.3) 

...... 
1-' 
N 
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study in which 16 subjects were assigned to small reference group 

sessions which met with a clinical psychologist and 16 subjects were 

assigned to an educational control program. Both groups met for a to

tal of 10 one hour sessions which were scheduled weekly during the 

first month, biweekly the second month, and monthly for the remaining 

4 months. 

Subjects' weight and blood glucose levels were obtained at 

each of the 10 scheduled meetings. Glycohemoglobin levels and 24 

hours urine glucose excretion values were ascertained at t 1 , t7 

and t 10 which roughly correspond to initial, 3 months into the 

study, and at the end of the study. Instruments which indexed vari-

ables of the theoretical model and knowledge test were administered to 

the subjects at the beginning and end of the study. 

Sessions corresponding to t2 and t9 were audiotaped and 

analyzed to assess the flow and duration of the group process. Specif

ically of interest was whether differences existed between the experi

mental and control groups on the active participation of the patients. 

Small reference groups were expected to contain a significantly great

er amount of patient initiated interactions compared to the education

al control group subjects who received lectures on specific topics 

each session. The durations of interactions were timed and recorded 

by the primary researcher and assessed for reliability by an unbiased 

independent rate. The independent rater randomly selected 4 tapes 

(180 minutes total) which were compared for accuracy with the research

er's assessment. The comparison yielded an inter-rater reliability of 
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87.4 percent in determining the duration of patient or group leader 

initi&~ed interaction • • 
The durations of interactions are presented in Table 10 for 

both recorded sessions (T 2 and T9 ). It was fairly evident that 

the patients participated more actively in the experimental than in 

the control groups. The patient initiated interactions were approxi-

mately 3 times longer for the experimental group subjects at T2 and 

twice as long at T9 • In addition, there was a substantial differ-

ence between the two groups concerning interaction which was directed 

from one patient to another patient. A Chi-square analysis concerning 

the duration of patient interaction by experimental and control groups 

was significant at both T2 (p < .001) and T9 (p < .01). It ap-

pears that the small reference group format was effective in encourag-

ing active participation by the subjects in assessing their progress 

towards diabetic control. 

Results of the Experiment 

Several approaches were used to analyze the effect of the 

experimental treatment on 32 subjects who participated in the study. 

Each method and the rationale for using it are presented in this 

section as well as the results of the analysis. The first method 

involved the comparison of posttest scores alone. The second method 

involved analysis of covariance using multiple regression with the 

experimental treatment entered as a dummy variable. The third 

approach was based on an analysis of variance technique involving the 

use of change scores. 



Table 10. Duration of Interactions in Seconds (percent) for Experimental/Control Groups 
by Patient/Leader Initiation 

Group Total Patient Initiateda Leader Initiateda,b Patient to Patienta,C 

Experimental t2 1959 (72.5) 725 (26.9) 793 (29.4) 

t9 1792 (66.4) 894 (33.1) 756 (28.0) 

Control t2 691 (25.6) 2033 (75.1) 103 ( 3.8) 

t9 949 (35.1) 1752 (64.9) 346 (12.8) 

aDurations were equilibrated on the basis of a 45 minute (2700 second) session duration and 
brepresent the group mean and rater mean. 

Sum of patient initiated and leader initiated durations in percents may not equal 100% due 
to rounding. 

CPatient-to-patient interactions are included in Total Patient Initiated interaction durations. 
*Chi square between experimental and control groups (d.f. = 1) 

Duration Variable 

t2 Total Patient Interaction 

t9 Total Patient Interaction 

Chi Square Value 

22.03 

9.82 

Significance 

< .001 

< .01 

I-' 
I-' 
VI 
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Posttest Scores. One approach for evaluating change 

resulting from the effect of a particular intervention is posttest 

scores alone (Laborde and Powers, 1983). For treatment groups formed 

through random assignment, the posttest alone is suitable as a 

dependent variable and a test of the null hypothesis of equal posttest 

means for the groups is appropriate for evaluating treatment effects 

(Linn and Slinde, 1977). 

The means of the experimental and control groups were compared 

using the two-tailed t test with both the pooled variance estimate and 

separate variance estimate technique of analysis. Figures 4, 5, and 6 

present a graphic representation of the comparison of physiological 

outcomes of the therapeutic regimen. The mean values are plotted 

along the Y axis with the sequence number corresponding to interval 

(t l through tl0) during which the measurement was obtained plotted 

along the X axis. The significance levels of the t test are indicated 

in parentheses along the X axis. 

Figure 4 presents the comparison of percent overweight for the 

experimental and control groups for each of the 10 measurements which 

were obtained. The graph shows that mean percent overweight remained 

fairly stable during the course of the study. Only during t8 and 

t9 did the differences between the means of each group approach 

significance (.06 and .09) respectively. At t8 the mean percent 

overweight for the control group was 48 compared with 32 percent 

overweight for the experimental group. The standard deviations and 

standard errors were comparable for both groups. It should be noted 
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that during these intervals attendance by both groups was less than 

100 percent. 

Figure 5 presents the graph of mean blood glucose levels for 

the experimental and control groups followed through the time span of 

the study (t 1 through t10)' Of interest is the pattern of similar 

and dramatic decline in blood glucose levels by both groups during the 

t1 through t6 interval of the study. The results of the t tests 

during this phase demonstrate no significant differences between the 

groups' mean blood glucose values. The t7 to t10 period shows a 

gradual, but continued decline in mean values for the experimental 

group while the control groups' mean steadily increases. 

The final blood glucose mean for the control group (243 mg/cc) 

was significantly greater (p = .024) than the mean for the 

experimental group (161 mg/cc) with values obtained on all 32 

subjects. It should, however, be noted that the standard deviation 

and standard error for the mean of the control group was approximately 

twice that of the experimental group. 

Figure 6 shows a graph of the glycohemoglobin and 24 hour 

urlne glucose excretion (corrected values) for the t l , t 7 , and 

t lO intervals during which data was obtained. The glycohemoglobin 

values were not significantly different between the two groups, but 

rather the means show a similar pattern of decline over time. The 

urine glucose excretion graph indicates a marked and similar decline 

between tl and t7 (approximately 2 months) for both groups with a 

relatively small increase during the final phase (t 7 to t10)' The 
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initial mean values appear very different between the groups, however 

due to very large variances in the control group, the differences were 

insignificant. 

In essence, the t test measures on the physiological variables 

(t 10 only) indicated no significant between group differences on per

cent overweight, glycohemoglobin, or urine glucose excretion. There 

was, however, a significant difference between the experimental and 

control groups on mean blood glucose at the termination of the study. 

The experimental group had a significantly lower mean blood glucose 

level (p = .024). 

The results of the t-tests comparing experimental and control 

group posttest scores on the questionnaires and knowledge test appear 

in Table 11. The t values and two-tailed probability values indicate 

that there were no significant differences between the two groups on 

any of the major variables described in the theoretical model. There 

was s significant difference (p = .014) in the scores from the final 

administration of the knowledge test. The control group correctly 

answered 15.4 questions compared to 12.5 correct responses from the ex

perimental group. As noted under the section describing comparability 

of groups, a similar between group difference was observed from the 

initial administration of the knowledge test. 

Stepwise Multiple Regression Analysis Using the Experimental 

Treatment as a Dummy Variable. Until fairly recently data from re

search designs which included experimental conditions were most often 



Table 11. Model Variables: t-tests of Posttest Means 

2-Tai1 
Variable Group (n) Mean (s.D.)/(s.E.) t value Prob 

Social Support Affect Control (15) 4.0 ( .94)/( .24) -1.48 .15 
Experimental (15) 4.4 ( .55)/( .14) 

Aid Control (15) 4.3 ( .52) I ( .13) - .25 .81 
Experimental (15) 4.4 ( .66)/( .17) 

Affinnation Control (15) 4.1 ( .65)/( .17) -1.02 .32 
Experimental (15) 4.3 ( .60)/( .16) 

Internal Health 
Locus of Control Control (15) 4.1 ( 1.1 )/( .28) - .77 .45 

Experimental (14) 4.4 ( 1.0 )/( .28) 

Current Health Control (15) 2.9 ( .89)/( .23) .25 .80 
Experimental (14) 2.8 ( 1.1 ) I ( . 30) 

Health Outlook Control (15) 3.4 ( 1.3 )/( .33) .43 .67 
Experimental (14) 3.2 ( 1.3 )/( .34) 

Resistancel 
Susceptibility Control (15) 4.3 ( .97) I ( .25) 1.31 .20 

Experimental (14) 3.7 ( 1.3 )/( .35) 

Regimen Easel 
Difficulty Control (15) 4.5 ( 1.1 )/( .27) 1.61 .12 

Experimental (14) 4.0 ( .70)/( .19) 

f-' 
tv 
tv 



Table ll.--Continued 

Variable Group (n) 

Regimen Importance Control (15) 
Experimental (14) 

Self Rating Mean 
Compliance Control (15) 

Experimental (15) 

Hours Exercised 
Per Week Control (15) 

Experimental (15) 

Knowledge Test Control (15) 
Experimental (15) 

*significant 

Mean (S.D.)/(s.E.) 

5.1 ( .95)/( .25) 
5.3 ( .61) 1 ( .16) 

7.3 ( 1.8 )/( .45) 
6.5 ( 2.3 )/( .58) 

11.1 (18.0 )/(4.7 ) 
4.3 ( 4.0 )/(1.0 ) 

15.4 ( 3. 1 ) 1 ( • 80 ) 
12.5 ( 3.0 )/( .78) 

t value 

- .84 

1.07 

1.43 

2.63 

2-Tail 
Prob 

.41 

.30 

.16 

.014* 

~ 
N 
W 
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analyzed using analysis of variance (ANOVA). Furthermore, ANOVA and 

mUltiple regression were treated as two distinct analytic approaches. 

It is now recognized that ANOVA can be conceived of as a special case 

of mUltiple regression (Pedhazur, 1982). With mUltiple regression 

categorical (dummy) variables are treated as continuous variables and 

may provide information about the subjects according to group 

membership (e.g., experimental/control). 

For this particular analysis, the subjects were dummy coded 

with zeros representing membership in the control group and ones repre

senting membership in the experimental group. The theoretical model, 

using all major independent variables along with the dummy variable, 

was analyzed through stepwise multiple regression entering the dummy 

variable. first. Only data from t IO were used in the regression 

analysis to determine if the experimental treatment had any impact on 

the independent or dependent variables. Of all the independent vari

ables in the model, experimental/control group membership impacted 

only on the subjects' perceptions of Resistance/ Susceptibility. The 

experimental/ control group variable accounted for an additional 5% of 

the explained variance. The Beta of the group membership variable 

(-.23) was significant at the .08 level of probability. These results 

suggest that those subjects within the experimental group perceived 

themselves to be less resistant than the control group subjects at the 

end of the program. 
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The final stage of this statistical analysis involved 

regression of all variables (including experimental control) on each 

of the dependent variables of the model. 

The dependent variables included the physiological outcomes 

(glycohemoglobin, percent overweight, blood glucose, and urine glu

cose), the self-rated compliance scores, and exercise performance. As 

might be expected from the previously described t-test results, the 

dummy variable impacted on t 10 blood glucose level. The adjusted 

R2 was .13 (p = .025) and the significant Beta (- .40) suggests that 

group membership had an impact on the subjects' blood glucose levels 

such that the experimental group had significantly lower values. 

Change Scores. An analysis of variance using gain or change 

scores examines the difference in performance from the pretest to the 

posttest. The basic assumption is that a particular treatment effect 

would lead to more (or less) change in the experimental group than in 

the control group (Cook and Campbell, 1979). The gain score model 

(posttest minus pretest) identifies between group differences in mean 

change rather, than differences in mean posttest scores. The null 

hypothesis of the gain score analysis is that the mean difference 

between the groups 1S the same on the pretest as on the posttest (Cook 

and Campbell, 1979). 

Three different methods were used to calculate change scores 

which were entered into an analysis of variance. First, Raw Change 

Scores were derived by subtracting the variable value at tl 

(pretest) from the corresponding value at t IO (posttest). The 
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second technique, called Absolute Percent Change Score, was obtained 

using the formula: 

Posttest - Pretest x 100 
Pretest 

The percent change was expected to produce more valid indicators of 

true change as the change score was in essence standardized relative 

to the pretest or initial values on the variables. The final method 

for calculating change, named Relative Percent Change, involved using 

a desired variable base number in the denominator. The formula used 

to calculate Relative Percent Change was: 

Posttest - Pretest 
x 100 Base - Pretest 

Where the base is the maximum or minimum desired value for the 

variable. 

An example will clarify the Relative Percent Change method as 

compared to the Raw Change and Absolute Percent Change. Take, for 

example, the situation in which two subjects were able to reduce their 

glycohemoglobin value by 2.0%. The first subject's glycohemoglobin 

was 12.0 at tl and 10.0 at tl0 while the second subject's values 

were 8.0 and 6.0 at tl and tl0 respectively. The following 

demonstrates the application of each of the three calculations of 

change scores. 

Subject #1 

a. Raw change 10 - 12 = -2 

b. Absolute % Change 10 - 12 x 100 = -17% 
12 
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10 - 12 c. Relative % Change = 12 - 5.5* x 100 -31% 

Subject iff2 

a. Raw Change = 6 - 8 = -2 

b. Absolute % Change 6 - 8 
100 -25% = 8 x = 

Relative % Change 6 - 8 100 -80% c. = 8 5.5* x = -

*5.5 = mean normal glycohemoglobin 

From the previous example, it is evident that raw change in 

the glycohemoglobin value may not provide adequate information for 

comparing mean change scores in certain variables. The Absolute 

Percent Change adds additional information in terms of taking into 

account the ratio of the raw change to the initial value. Relative 

Percent Change accounts for not only the initial value, but also the 

difference between that value and the desired base value for that 

variable. Thus, in considering where the subject should score for 

optimal benefits, the second subject made a considerable greater 

change in reducing his glycohemoglobin value towards the mean normal 

(- 80%) than the first subject (- 31%). 

The analysis of variance technique was employed to assess the 

pretest-posttest differences between the experimental and control 

groups. The change scores used in the analysis were calculated by 

each of the aforementioned methods. These analyses were based on a 

total possible sample size of n = 32 consisting of experimental 16 

group subjects and 16 control group subjects. Some analysis have 
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slightly lower numbers because not all subjects completed all 

questionnaires at the termination of the study. The results of the 

ANOVAS are presented in Appendix C. 

An analysis of variance using Raw Change Scores of the physio

logical variables revealed no significant differences between the ex

perimental and control groups on glycohemoglobin values, blood 

glucose, urine glucose, or percent overweight (Table C-1). From the 

ANOVA involving the raw change in glycohemoglobin, the results indi

cate that the control group subjects and the total combined subjects 

from both groups had a mean reduction in glycohemoglobin that was sig

nificantly different from zero using a 95% confidence interval). 

Table C-2 provides the results of the analysis of variance in

volving the model variables and knowledge test. Of the entire set of 

variables, only the mean change in Regimen Importance approached a 

trend level of significance (p = .10). The ANOVA indicates that the 

control group's raw-change was in a negative direction (the regimen 

was perceived to be less important) while the experimental group's 

mean change was a gain (the regimen was perceived to be more impor

tant). Neither group's mean change was significantly different from 

zero. 

The analysis of variance using Absolute Percent Change of the 

physiological variables revealed no significant differences between 

the experimental and control groups (Table C-3). The mean Absolute 

Percent Change in glycohemoglobin was, for both the experimental and 
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control groups, and the total group, significantly different from zero 

(95% confidence level). 

Table 4 of Appendix C contains the results of the analyses of 

variance to assess the Absolute Percent Change on the model variables 

and Knowledge test. The results indicate that the change in Regimen 

Importance attained a between group F value of 2.97 with a signifi

cance level of .097. The control group experienced a 4.6% decline in 

the mean perceptions of Regimen Importance while the mean for the ex

perimental group increased by 7.6%. Neither change within each group 

was, however, significantly different from zero. 

Other findings from this set of analyses include mean Absolute 

Percent changes that were significantly different from zero for the 

combined sample (n = 32) on each of the Social Support subscales (Af

fect, Aid, and Affirmation) and the Current Health subscale. In each 

case the me~n change increased, suggesting that the entire group per

ceived a greater amount of social support for their diabetic condition 

and believed themselves to be more healthy at the termination of the 

stud~ than at the beginning. The control group demonstrated mean per

cent changes that were significantly different from zero on the Aid 

and Affirmation subscales of social support. It should be noted that 

despite the fact that change did occur in every variable, and occasion

ally in opposite directions for each group, the within group variance 

was so great as to negate the probability that either the between or 

within group differences were significant. 
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Relative Percent Change was calculated for the glycohemoglobin 

level and other variables of the model for which a maximum or minimum 

desired value was available. The results of this set of analyses are 

displayed in Tables Sand 6 of Appendix C. There were no significant 

differences on the mean Relative Percent changes between the experimen

tal and control groups on glycohemoglobin. The combined sample (n = 

32), however, did effect a mean reduction in their glycohemoglobin 

level of 18.3% (Table C-S). 

Subsequent analyses of variance on the model variables and 

Knowledge test failed to demonstrate any significant differences be

tween the experimental and control groups with respect to Relative Per

cent Change (Table C-6). There were, however, some within group 

changes that were significantly different from zero. The experimental 

group experienced significant gains on Social Support Affect and Regi

men Importance which the control group did not. The education control 

group, on the other hand, made a significant Relative Percent increase 

in Knowledge (+18.7%). The combined sample demonstrated significant 

relative gains in the Social Support zubscales (Affect, Aid, and Affir

mation), Regimen Importance, and Knowledge. 

The results of the analysis of variance technique applied to 

data derived from three different calculations of change scores indi

cated that mean glycohemoglobin values were significantly reduced 

while Social Support was significantly improved for the entire sample 

without significant between group differences. 
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The subjects experienced a significant reduction in 

glycohemoglobin regardless of whether they had been assigned to the ex-

perimental small reference group or the educational control group. In 

the absence of definitive between group differences, it was appropri-

ate to combine the two groups in an attempt to explain the phenomena 

of improved metabolic control within the total sample. 

Several statistical techniques were employed to explore the 

data in terms of subject characteristics which were related to improve-

ment in diabetic control as measured by reduction in glycohemoglobin 

values. The techniques included an analysis of subject characteris-

tics by improvement versus no improvement group membership, correla-

tions of model variables and subject characteristics at t1 with 

change in glycohemoglobin values, and correlations of change in the 

independent variables with change in the dependent variables. 

Physiological Outcomes for the 
Total Sample 

Figures 7, 8 and 9 present a graphic display of the physiologi-

cal variables for the entire sample (n = 32) throughout the course of 

the study. Figure 7 demonstrates the relative stability in mean per-

cent overweight for the sample. The minor fluctuations are likely re-

lated to variations in attendance at each particular meeting. The 

mean blood glucose levels of the group are represented in Figure 8. 
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The graph demonstrates a fairly consistent decline in mean blood 

glucose through t6 (approximately 60 mg/dl) and a subsequent 

increase of nearly 20 mg/dl through t iO ' Of interest is the fact 

that t7 marks the change from meeting every other week to meeting on 

a monthly basis. 

Similarly, Figure 9 demonstrates a radical initial decline in 

both glycohemoglobin and urine glucose excretion values between ti 

and t 7 • Subsequently, the glycohemoglobin remained essentially un

changed during the final period and urine glucose excretion actually 

increased. Again, t7 is the time when the interval between meetings 

was extended to a monthly basis. 

Improvement versus No Improvement 

The subjects were divided into two groups based on their Rela

tive Percent Change in glycohemoglobin. Relative percent change was 

expected to measure change most sensitively in terms of the subject's 

pretest value and posttest value relative to the absolute difference 

between the pretest value and the desired value (mean normal glycohemo

globin is 5.5%). 

The data from 32 subjects was used for the calculation of Rela

tive percent change in glycohemoglobin. Improvement was defined as a 

Relative percent change less than zero which would indicate that t iO 

values were lower than ti values. No improvement was defined as a 

Relative percent change greater than zero indicating that glycohemoglo-

bin values had increased at t iO ' The two groups were analyzed using 
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the Chi-square method when variables were of a categorical nature and 

t tests of mean differences when continuous variables were involved. 

Chi-square analyses failed to demonstrate any significant dif

ferences between observed and expected frequencies of improvement-no 

improvement by experimental/control groups, marital status, employ

ment, educational level, smoking behavior, or presence/absence of com

plications of the disease (numbness or pain in extremities, eye 

problems, hypertension, heart attack). Only when subjects were divid

ed according to whether or not they were receiving insulin therapy was 

the Chi-square value significant. Tables 12 shows that subjects not 

receiving insulin therapy demonstrated a greater (than might be expect

ed by chance) frequency of improvement. In contrast the insulin depen

dent subjects demonstrated a lower than expected frequency in 

improvement. 

The significance level for the Chi square was p = .028 before 

applying Yates' correction for continuity and p = .078 after Yates' 

correction. Yates' correction is conservative technique recommended 

to correct for discontinuity (poor fit) of the sampling distribution 

which results from small expected cell frequencies (less than 5). 

T-tests between the improvement and no-improvement groups on 

all subject characteristics and model variables demonstrated that mean 

differences existed in the number of meetings attended (out of 10 pos

sible), the size of the social network, and amount of Social Support 

Affirmation (Table 12). The improvement group had higher mean scores 

on each of the variable mentioned. 



Table 12. Improvement--No Improvement--Chi Square Analysis and t Tests of Means 

Observed Frequency (Expected) 

No Improvement 

Improvement 

Total 

Chi-square .028) 

Non-Insulin 

o (2.5) 

8 (5.5) 

8 

4.85 (p = 
3.10 (p .078) after Yates' correction 

Variable Group (n) Mean 

# Meetings Attended No Improvement (10) 8.0 
Improvement (22) 9.0 

Social Support 
Affirmation (t

1
) No Improvement (10) 3.4 

Improvement (22) 3.9 

Social Network 
Size (t

1
) No Improvement (10) 4.1 

Improvement (22) 4.9 

(S.E.) 

(.58) 
(.23) 

(.20) 
( .17) 

( .18) 
(.21) 

Insulin 

10 (7.5) 

14 (16.5) 

24 

t value 

-1.95 

-L87 

-2.26 

10 

22 

32 

(Prob. ) 

( .06) 

( .07) 

(.031) 

...... 
w 
"'-I 
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The analyses failed to demonstrate any differences between the 

groups with respect to subjects age, duration of disease, starting or 

ending insulin does, or number of complications experienced. There 

were no differences on any of the model variables (except the Affirma-

tion Social Support Subscale), knowledge, self rated compliance with 

diet and exercise, or the total number of hours exercised each week. 

Correlations between Variables and 
Glycohemoglobin Change Scores 

Another way of assessing subject characteristics which may ex-

plain a reduction in glycohemoglobin value is to inspect correlations. 

Correlations permit one to estimate the magnitude and direction of re-

lationships among variables. The correlations presented in Table 13 

are based on the Absolute and Relative Percent changes in subjects' 

glycohemoglobin values compared with the measurements that were ob-

tained on variables at the start of the study. 

The results of Pearson correlation coefficients calculated on 

a a sample of 32 subjects indicated that Internal Health Locus of Con-

trol, Health Outlook, and number of meetings attended, were related to 

Absolute and Relative Percent Change in Glycohemoglobin. The more In-

ternal the individual, the greater the reduction in glycohemoglobin (r 

= -.23 and -.22, p = .107 and .111). The more positive the individual 

perceives his prediction of health to come, the greater the reduction 

1n glycohemoglobin (r = -.24 and -.33, p. = .093 and .031). 

As indicated in the previous section, the number of meetings 

the subjects attended was related to Absolute Percent Change 



Table 13. Pearson Product-Moment Correlations of Theoretical, 
Demographic, and Self-rated Compliance Variables with 
Change in Glycohemog1obin (n = 32) 

Glycohemog1obin 
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tl Variables 
Abso·lute Percent Relative Percent 

Change r Change r 

Social Support - .06 - .18 

Internal HLOC - .23 ( .107) - .22 (.111) 

Current Health - .12 - .21 

Health Outlook - .24 (.093) - .33 (.031) 

Resistance/Susceptibility .07 .04 

Regimen Ease/Dif ficul ty .08 .15 

Regimen Importance .03 - .04 

Age .04 .08 

Disease Duration .18 .11 

Education - .02 - .06 

II of Complications .19 .16 

(I Meetings Attended - .39 (,013) - .37 (.020) 

Diet Compliance - .14 .02 

Exercise Compliance .11 .11 

t-Iean Compliance .07 .16 

Time Exercised/Week .06 .06 
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(r = -.39, p = .013) and Relative Percent Change (r = -.37, p = .02). 

The more meetings that were attended, the greater the reduction in 

glycohemoglobin. 

Correlations of Change in Model 
Variables with Change in Outcomes 

In an attempt to understand what factors might influence 

either the behaviors related to a therapeutic regimen or the physiolog-

ical outcomes of the regimen, the data were assessed by comparing 

change scores 1n the independent variables with change scores in the 

dependent variables. Both Raw Change and Absolute Percent Change were 

used to calculate Pearson correlation coefficients of relationships 

among variables. Table 14 contains the correlation matrix for the raw 

cllange analysis and Table 15 is similar display using Absolute Percent 

Raw Change Score Correlations. The matrix shows that very 

:".' · ... Hiahl,~s correlated significantly with the physiological out-

Th~ Pearson r between Resistance/Susceptibility and glycohemo-

t", ., , '.' ,1 '; -.!. 1 (p .02) indicating that the more Resistant to 

,,-:'''''. ,.,::,),.((.; perCt~ived themselves, the lower their glycohemoglobin 

. . 1 '-:." . !;, ::",\,,1 -.'olri,:lble!; correlated significantly with the sub-

',,1;~,:1' .:~ blood p']llcose. Change in Social Support Affirmation 

.. 1:": _,: h .'I;, l!lcrl'.1se In the per~ent overweight (r = .36, p 

}·-·"-~".1"'· .:1 1:lt .. rnn1 He.11th Locus of Control was signifi-

-'. ',(I. p. '" .0(1) to a reduction in urine glucose 



Table 14. Pearson Product-Homent Raw Change Score Correlations (n 3,2) 

DIET EXER MEAN 
~Iodel Variables GLYCO BLSU. %OWT URGL. COMP COMP COMP EXTIME 

AFFECT -.01 -.03 .23 .12 .14 -.16 .02 -.05 

AID -.13 .24 .29 -.04 .02 -.33 -.17 .25 
( .07) 

AFFIRN -.04 .10 .36 -.06 -.04 -.31 -.17 .27 
( .05) (.10) 

IHLOC -.08 .01 -.06 -.59 .22 .38 .30 -.23 
(.001) ( .04) 

RESIST. -.43 -.01 .29 -.22 -.16 .18 .04 -.05 
( .02) 

CURRo HLTH -.12 .14 -.08 .08 .37 .46 .52 .33 
( .05) ( .01) ( .004) ( .08) 

HLTH OUTLK -.17 .15 .02 . -.07 -.13 .27 .11 .07 

REG. EASE -.08 .05 -.20 .02 .49 .08 .38 .25 
( .01) ( .05) 

REG. IMPT. -.08 -.02 -.14 -.02 -.14 -.05 -.10 .21 

GLYCO Glycohemoglobin AFFECT Affect Subscale Social Support 
BLSU. Blood Glucose AID Aid Subscale Social Support 
%OWT Percent Overweight AFFIRM Affirmation Subscale S.S. 
URGL Urine Glucose Excretion IHLOC Internal Health Locus Control 
DIET COMP = Diet Compliance RESIST. Resistance/Susceptibility 
EXER COMP Exercise Compliance CURRo HLTH Current Health 
MEAN COMP Mean Compliance HLTH OUTLK = Health Outlook 
EXTIME Exercise time per week REG EASE Regimen Ease/Difficulty I-' 

.J::'-

REG IMPT Regimen Importance I-' 
( ) Significance level 



Table 15. Pearson Product-Moment Absolute Percent Change Score Correlations (n = 32) 

DIET EXER MEAN 
Hodel Variables GLYCO BLSU. %OWT URGL. COHP COHP COHP EXTIM 

AFFECT .09 -.04 .25 -.09 .03 -.22 -.02 .10 

AID -.OS .1S .29 -.lS .07 -.23 -.11 .21 

AFFIRM .03 .07 .36 -.16 .OS -.20 -.11 .29 
( .05) 

IHLOC -.07 -.04 -.04 -.05 -.03 .03 .09 .07 

RESIST -.39 .01 .23 -.11 -.03 -.03 .04 -.43 
( .03) (.025) 

CURR HLTH -.OS .02 -.10 -.14 .34 .23 .4S .54 
( .07) (.OOS) (.003) 

HLTH OUTLK -.13 .22 -.07 -.21 -.14 .06 -.02 .25 

REG EASE -.13 .03 -.10 -.50 .31 .02 .39 .2S 
( .01) ( .045) 

REGIMPT -.05 .12 -.10 -.07 -.09 .01 -.10 .33 
(.10) 

GLYCO G1ycohemog1obin AFFECT Affect Subsca1e Social Suppor~ 
BLSU Blood Glucose AID Aid Subscale Social Support 
%OWT Percent Overweight. AFFIRM Affirmation Subscale S. S. 
URGL Urine Glucose Excretion IHLOC Internal Health Locus Control 
DIET COHP Diet Compliance RESIST Resistance/Susceptibility 
EXER COHP Exercise Compliance CURRo HLTH = Current Health 
HEAN COHP Mean Compliance HLTH OUTLK = Health Outlook 
EXTIHE Exercise time/week REG EASE Regimen Ease 

REG IHPT = Regimen Importance I-' 
( ) Significance level .p.. 

N 
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Next, correlations of independent variables with the behaviors 

of adherence were inspected. An increase in Current Health percep

tions and Regimen Ease was associated with an increase in self-rated 

compliance with Diet (r = .37 and .49 respectively). With respect to 

Self-Rated Compliance with Exercise, it was found that the more inter

nal the Health Locus of Control became and the more positive their per

ceptions of Current Health became, the more behaviorally compliant 

subjects rated themselves. On the other hand, as Social Support aid 

increase, there was a corresponding decrease in exercise according to 

subjects self rating (r = -.33, p = .07). The mean compliance score, 

raw change a composite of self rating of compliance with diet, exer

cise, and insulin, was significantly and positively related to gain 

scores in Current Health and Regimen Ease perceptions (r = .52 and .38 

respectively). The more subjects' Current Health Perceptions improved 

over the course of the study, the more total time they spent exercis

ing each week (r = .33, p = .08). 

Percent Change Score Correlations. The results of this set 

of correlations, which were based on Absolute Percent Change scores, 

were similar to the previous correlations using Raw Change scores. 

The only difference 1n correlations involving physiological outcomes 

was with regard to the change in urine glucose excretion. Internal 

Health Locus of Control dropped from significance and change in Regi

men Ease demonstrated a significant negative correlation (r = -.50, p 

= .01) with change in urine glucose excretion. 
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The changes in independent variables failed to demonstrate any 

significant (p ~ .05) correlation with self-rated compliance with 

Diet or Exercise. The relationships between Current Health and Regi

men Ease with Mean Compliance change scores retained significance in 

this analysis. Finally, an increase in perceived Resistance to dis

ease was associated with a decrease in time spent exercising each week 

(r = -.43, p = .025). The relationships between change in Current 

Health and exercise time was stronger and more significant (r = .54, p 

= .003) using percent change scores as opposed to raw change scores. 

In the absence of clearly defined differences between groups 

as a result of the experimental treatment, a broader question was ad

dressed in the present section of analysis. The experimental and con

trol groups membership was relinquished and the sample was combined. 

The total sample, then, was analyzed by several statistical methods 1n 

an attempt to identify subject characteristics which might explain an 

improvement in metabolic control and change in physiological outcomes 

and adherence to a therapeutic regimen. 

The results of the analyses, despite providing some enlighten

ments, failed to conclusively delineate patterns of relationships. 

Perhaps the most important conclusion which could be drawn was the 

fact that there was a lack of consistency in the results depending on 

which one of the dependent variables (glycohemoglobin, blood glucose, 

urine glucose, weight, self rated adherence, or time spent exercising) 

were used in the analysis. This problem was further evidenced by the 

inconsistencies between adherent behavior and physiological outcomes 

in general. 



CHAPTER 6 

THEORETICAL MODEL TESTING 

Introduction 

Substantial time and effort was spent in the development of a 

theoretical model proposed to explain adherence to a therapeutic regi

men among diabetic persons. Questionnaires and measurements were se

lected which were reliable and valid indicators of the independent and 

dependent variables in the model. This final results section pertains 

to the use of stepwise mUltiple regression analysis performed on the 

data as an empirical test of the theoretical model. 

The object of multiple regression analyses as applied to theo

retical model testing is to identify the variables and causal links 

which explain the greatest amount of variance in the dependent vari

able. A set of equations are defined which correspond to actual caus

al processes in the real world (Heise, 1969) such that a change in one 

variable in the system is expected to affect the values of other vari

ables in the system. The independent variable is hypothetically manip

ulated in terms of measuring the naturally occurring variance within 

the sample and then the corresponding effect in the dependent variable 

is measured. 

Three separate, but related aspects of theoretical model test

ing are presented here. First, the relationships between variables 

within the model were assessed for potential problems with 

145 
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multicollinearity. Second, stepwise multiple regression analysis was 

employed to estimate the theoretical model and test the stated 

theoretical propositions. Finally, the models were subjected to tests 

validating the assumptions underlying the use of multiple regression 

and path analysis. 

Relationships among the Independent Variables 

Multi.collinearity refers to intercorrelations among 

independent variables. The greater the correlation between 

independent variables, the smaller the determinant of the matrix. 

Regression analysis depends on matrix inversion and a matrix with a 

determinant of zero cannot be inverted (Pedhazur, 1982). The net 

effect of high correlations between two independent variables is a 

reduction in the magnitude of the regression coefficients and an 

increase in their standard error (Pedhazur, 1982). This may result in 

a paradox in which the explained variance (R2) is significant, but 

none of the regression coefficients are statistically significant. 

Multicollinearity was examined through the use of Pearson 

product-moment correlations among the independent variables at t1 

and t 10 • Kerlinger (1973) suggests that correlations equal to or in 

excess of .70 constitute evidence of multicollinearity. 

tl Intercorrelations 

Table 16 displays the results of the Pearson product-moment 

correlations based on a sample size of n = 41 subjects at the start of 

the study. Of the 21 possible combinations of relationships, 8 were 



Table 16. Correlation Matrix of Pearson Product-Moment Coefficients: tl Theoretical 
Model Independent Variables (n = 41) 

Social Support 

Internal HLOC 

Current Health 

Health Outlook 

Resistance/ 
Susceptibility 

Regimen Ease 

Regimen Importance 

Social 
Support 

Internal Current 
HLOC Health 

.16 .04 

-.05 

Resistance/ 
Health Suscepti- Regimen 
Outlook bility Ease 

-.06 .16 -.11 

.03 -.07 -.28 

.68 .58 .26 
(.001) ( .001) (.067) 

.41 .40 
(.008) (.010) 

.33 
( .047) 

Regimen 
Impor-
tance 

.07 

.13 

.28 
(.074) 

.37 
(.046) 

.49 
(.001) 

.50 
(.002) 

f-' 
.c-
-...J 
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significant at or below p = .05. The subs cales of Current Health and 

Health Outlook demonstrated the strongest relationship (r = .68) 

followed by Current Health with Resistance/Susceptibility (r = .58). 

Neither relationship was high enough (above .70) to be considered as 

mult icollinear. 

The directions of the relationships for almost all of the 

links specified in the model, were opposite to what was predicted. 

For example, it was hypothesized that the more internal the 

individual's health locus of control, the greater the Regimen Ease. 

In fact, the relationship between these two variables was r = -.28. 

Similarly, the susceptibility factor, which was indexed by perceived 

Resistance/Susceptibility was (because of opposite coding of the 

variable), expected to correlate negatively with Regimen Ease and 

Importance. The data demonstrated, instead, that Resistance 

correlated with Ease and Importance in a significantly positive 

fashion (r = .49 and .50). 

t 10 Intercorrelations 

Table 17 contains the results of the Pearson product-moment 

correlations based on a sample size of n = 32 subjects at the 

completion of the study. The results indicated a high degree of 

multicollinearity among several of the variables. Of particular 

importance, was the magnitude of the correlations among Resistance/ 

Susceptibility, Current Health, and Health Outlook (r = .70 to .85) 

which were all subscales of the Health Perception Questionnaire. In 



Table 17. Correlation Matrix of Pearson Product-Moment Coefficients: tID Theoretical 
Model Independent Variables (n = 32) 

Resistance/ 
Social Internal Current Health Suscepti- Regimen 
Support HLOC Health Outlook bility Ease 

Social Support .67 .40 .47 .48 .66 
( .001) ( .011) (.003) (.003) ( .001) 

Internal HLOC .70 .66 .66 .57 
( .001) ( .001) ( .001) ( .002) 

Current Health .85 .78 .63 
(.000) ( .000) ( .001) 

Health Outlook .70 .64 
(.000) (.001) 

Resistance/ 
Susceptibility .73 

(.001) 

Regimen Ease 

() Significance level 

Regimen 
Impor-
tance 

.75 
(.001) 

.74 
( .001) 

.65 
( .001) 

.60 
( .002) 

.71 
( .001) 

.82 
(.000) 

f-J 
.j::-. 

\0 
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addition, the Regimen Ease/Difficulty correlated significantly with 

Regimen Importance (r = .82). 

If two or more variables in a theoretical model demonstrate 

multicollinearity, one has the choice of either retaining the variable 

with the least amount of measurement error or using some combined form 

of the variables (Pedhazur, 1982). The first solution was deemed inap

propriate as the concepts selected for study were well supported in 

the literature. Therefore, the second approach was instituted in 

order to reduce the redundancy among variables. 

Two different combinations of variables were used to minimize 

the multicollinearity problem present in the correlation matrix. 

First, all three subscales of the Health Perception Questionnaire (Re

sistance/Susceptibility, Current Health, and Health Outlook) were com

bined to form a single variable indexing health which was named Health 

1. In addition, the Regimen Ease/Difficulty and Importance subscale 

were combined to form a single variable (Beliefs) measuring general be

li~fs about the regimen. The resultant correlation matrix appears in 

Tab 1.:: 18. It was evident from this matrix that 3 of 6 (or 50%) of the 

c,Hrelations remained above the .70 criterion level. 

The second set of combinations involved the combination of Cur

r (0 ntH e.1 1 t h i1 n d H e a 1 thO utI 0 0 k t 0 for mas i n g 1 e va ria b 1 e wh i c h was 

:1.1:7l··r! Health 2. The Resistance/Susceptibility subscale remained in

: ;,e: and the new Bel iefs scale was formed in the same manner as de

r.:rib,·,j :Ihovl..'. The results of the bivariate analysis of relationships 

·1:" d,:;P!.lV.·c! in Table 19. The matrix indicated that 4 of 10 (or 40%) 



Table 18. Correlation Matrix, Independent Variables, Combination 
Health 1 
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Social 
Support 

Internal 
HLOC Health 1 Beliefs 

Social Support .67 .48 .73 

Internal HLOC .73 .67 

Health 1 .74 

Beliefs 



Table 19. Correlation Matrix, Independent Variables, Combination 
Health 2 

l5~ 

Social 
Support 

Internal 
HLOC 

Resistance 
Suscepti
ibi1ity Health 2 Beliefs 

Social 
Support 

Internal HLOC 

Resistance 
Suscepti
bility 

Health 2 

Beliefs 

.67 .48 

.58 

.44 .73 

.71 .67 

.78 .76 

.69 
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of the relationships remained above the .70 criterion level. 

Subsequent empirical tests of the model used both sets of combined 

variables. 

All of the relationships in both matrices demonstrated 

positive correlations similar to those of the tl analysis. Except 

for the relationship between Social Support and Internal Locus of 

Control and between Internal Health, Locus of Control and ~eliefs, the 

relationships among the variables were in the opposite direction 

hypothesized. 

An analysis of the relationships among the independent 

variables in the tl and tID theoretical model indicated that 

multicollinearity constituted a major problem at tID. The issue was 

dealt with by combining sets of variables thereby reducing redundancy. 

Many of the relationships occurred in opposite directions at both 

tl and tID from that which the theoretical model had predicted. 

Empirical Model Testing 

MUltiple regression was used to empirically test the proposed 

theoretical model at tl and tID. The stepwise method was used to 

regress the independent variable of Stage I on Stage II variables, 

then Stage I and lIon Stage III, and finally all independent 

variables on each of the dependent variables. Because this study 

represented an attempt at theory building, generous criteria (p = .10) 

was used to enter a variable into the analysis. 

Standardized regression coefficients (Betas) were used to 

assess the hypothesized causal pathways. The major advantage of 
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standardized coefficients is that they are scale-free and can be 

compared across different variables; the major disadvantage is that 

they are population specific and cannot be used to generalize across 

populations (Pedhazur, 1982). The advantage of using the stepwise 

method of regression, is that both direct and indirect links are 

tested to produce the most parsimonious model thatexplains the most 

variance in the dependent variable(s). Tests of significance were 

employed to assess two aspects of the regression analysis. First, 

were theS's or path coefficients significantly different from zero 

to warrant retention in the model and second was the amount of 

explained variance (adjusted R2) significantly different from zero. 

Empirical Test of t1 Model 

The theoretical model tested at tl consisted of data 

obtained on 41 subjects which was subjected to stepwise multiple 

regression analysis. The statistical model and regression equations 

are presented in Figure 10. In the first set of equations, the Stage 

I variable was regressed on each of the Stage II variables. The 

estimated coefficients and explained variances (R2) for the full 

model are presented in Figure 1 and Table 1, Appendix D. Social 

Support made no significant impact on Internal Health Locus of 

Control, Resistance/Susceptibility, Current Health, or Health Outlook. 

The explained variance in each case was insignificant. 

Stage I and II variables were then regressed on Stage III 

variables (Regimen Ease/Difficulty and Importance). Internal Health 



Stage I 

Xl 
Social Support 

Stage II 

Xz 
Internal HLOC 

/L
Res:;tance/ 

.~;, Su'oep,lblll, 

~ 
+ 

~ 
\'\Cu<:~n' 

Health 

Xs 
Health 

Stage III 

X6 
Regimen Ease 

Regimen 
Importance 

Stage IV 

Adhmnw X. - Glyoohemoglobln ~ 
X9 a Blood Glucose 

XIO - Urine Glucose 

XII = Percent Overweigh 

X
IZ 

= Diet Compliance 

Xl3 Exercise Compliance 

X14 
Mean Compliance 

XIS Time Exercised/Week 

Figure 10. Statistical Model and Regression Equations tl 

Reverse 
Sign 

E;: 
t..b 
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L 0 c u s 0 f Con t r 0 1 «(3 = -. 26) and Res i s tan c e / Sus c e p t i b iIi t y «(3 = • 3 1) 

significantly influenced subject perception of Regimen Ease/Diffi

culty, and explained 13 percent of the variance. Resistance Suscepti

bility significantly increased «3= .49) perceived Regimen Importance 

(R2 = .22). Social Support, Current Health, and Health Outlook made 

no significant impact on either Regimen Ease or Importance. 

Finally, all three stages of independent variables were re

gressed on each of the dependent variables. Internal Health Locus of 

Control had a direct (13= -.32) impact on glycohemoglobin level and 

accounted for a significant amount of the variance (R2 = .08; p = 

.039). Internal Health Locus of Control demonstrated a similar influ

ence «(3 = -.41) as well as Current Health «(3= .38) on the 24 hour 

urine glucose excretion (R2 = .26; P = .001). Blood glucose and per

cent overweight were unaffected by any of the independent variables. 

Regimen Ease/Difficulty impacted on Self-rated Compliance with 

diet «(3 = .29) and mean compliance (8 = .35) and accounted for 6 and 

10% of the variance in those variables. Seven percent of the variance 

in self rated compliance with exercise was accounted for by Current 

Health perceptions (8= .30). The impact of Resistance/Susceptibil

ity on total time spent exercising each week «3= .27) was marginally 

significant (p = .087) indicating a possible trend. 

The results of the regression analysis performed on t1 data 

indicated only minimal support for the theoretical model in terms of 

significant direct and indirect paths. There was considerable incon

sistency in links with the dependent variables depending on which 
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particular one was used in the analysis. Despite statistical 

significance in explained variance for some of the dependent vari

ables, R2s were fairly low (ranging from .05 to .26). 

Empirical Test of t 10 Model 

The theoretical model tested at t 10 consisted of data ob

tained on 32 subjects which was subjected to stepwise multipleregres

sion analysis. Missing data were handled by mean substitution and 

pairwise deletion with no substantive differences in the results. Two 

models were analyzed the first containing the combined Health 1 vari

ables and the second containing the combined Health 2 variable. Re

gression by stages was employed in the same manner as described for 

the ti analysis. The statistical model and regression equations are 

presented in Figures 11 and 12. The estimated parameters ('s) and 

explained variances (R 2 s) for the full model are presented in 

Figures 2 and 3 and Tables 2 and 3 of Appendix D. 

The model containing the Health 1 variable indicated that So

cial Support impacted significantly on Health Locus of Control (S= 

.67; R2 = .43) and Health 1 (S= .48; R2 = .20). In the analysis 

involving the Stage III variable, both Social Support (S= .49) and 

Health 1 (S = .51) influenced the Beliefs about the regimen (formally 

Ease and Importance) explaining 72% of the variance. Forty-two per

cent of the variance in Self rated compliance with exercise was ex

plained by the impact of Health Locus of Control (S= -.60) and 

Health 1 (S= .98). A similar effect was observed using the mean com-

posite of self rated compliance as the dependent variable. Self-rated 
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compliance with diet, total time spent exercising, glycohemoglobin, 

blood glucose, and percent overweight were unaffected by any of the 

independent variables. Health 1 (s= .89) and Beliefs (S= -.69) 

impacted significantly on the 24 hour urine glucose excretion 

explaining 31 percent of the variance. 

The model containing the Health 2 variable indicated that 

Social Support influenced Health 2 perceptions (S= .44, R2 = .17) 

and Resistance (S = .48, R2 = .26). Regimen Beliefs were 

significantly affected by Social Support (f3= .48) and perceptions of 

Resistance/Susceptibility (B= .53) which explained 73 percent of the 

variance. The path coefficients and explained variances of the 

dependent variables was nearly identical for the model containing the 

Health 2 variable as that which was described for the model containing 

the Health 1 variable. 

Both theoretical models were analyzed with change scores in 

glycohemoglobin (Raw, Absolute Percentage, and Relative Percentage) as 

the dependent variables. No significant path coefficients of R2s 

were obtained from these analyses. The results of the regression 

analyses performed on the t 10 data indicated fairly substantial 

links among the first three stages of independent variables. However, 

the path coefficients addressing the dependent variables (adherent 

behaviors and physiological outcomes) demonstrated considerable 

inconsistency. The explained variance in the dependent variables 

which were retained in the model were higher (ranging from .21 to .42) 

than those of the tl model test. 



Tests for Violations of Statistical and 
Causal Assumptions 
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The use of mUltiple regression and causal modeling is based on 

several statistical and theoretical assumptions. The major 

assumptions are (Asher, 1983; Pedhazur, 1982; Verran and Ferketich, 

1984): 

Multiple Regression Assumptions 

1. Mean of the residuals is zero. 

2. The variance of errors at all values of X is constant 

(homoscedasticity). 

3. Residuals are not correlated with the residuals associated 

with any other observation or with the independent variable. 

4. The residuals are normally distributed. 

5. The independent variables are fixed. 

6. The independent variables are measured without error. 

Causal Model Assumptions 

1. The residuals from one equation are not correlated with residu-

als from another equation in the model nor with preceding vari-

abIes in the model. 

2. The links in the model are linear and additive. 

3. All relevant variables are included in the model (the model 1S 

correctly specified and closed). 
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It has been suggested that violations of the regression assump-

tions decrease the researcher's confidence in the results of the 

regression analyses (Verran and Ferketich, 1984). Of particular 

concern is the result that estimated parameters may be biased and 

hypothesis testing for significance may not be sound. Since one may 

not be certain in advance that a statistical model is appropriate, it 

is necessary to examine the aptness of the model and the underlying 

assumptions. 

Amount of Explained Variance. The amount of explained 

variance (R2) is an indirect test of the causal model assumption 

that all relevant variables are included in the model and correctly 

specified. The tl model resulted in relatively small significant 

R2s in the dependent variable (.05 to .26) with blood glucose and 

percent overweight not ever approaching significance levels. The 

t 10 models resulted in 2 larger R s, however, only 3 of the 8 

dependent variables entered into the analyses. 

The relatively small R2s and non-entry of several dependent 

variables into the analyses are probably indicative of premature 

closure of the model. The fact that several relationships were in 

directions which were opposite to that which was hypothesized may 

indicate that some of the proposed relationships were misspecified for 

this sample. 
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Measurement Error. It is assumed in multiple regression, 

that the independent variables are measured without error. Random 

measurement error has the effect of attenuating the proposed 

relationships. Measurement error was assessed by inspecting the alpha 

coefficients of reliability for each index of the independent 

variables. 

The reliabilities of the instruments at tl were, with the 

exception of Regimen Ease (.65) and Regimen Importance (.67), all 

above the .70 minimal criteria. The t 10 reliability estimates were 

similar with only the Resistance/Susceptibility subscale (.67) failing 

to meet the reliability criteria. Correcting for attenuation 

resulting from measurement error might have strengthened the 

relationships that were present or added some that had not been 

evident. This procedure was not done because very liberal criteria 

had already been instituted to enter variables into the analyses (p = 

.10) and the reliability levels were considered to be adequate. 

Residual Analysis. Graphic residual analysis was used to 

examine the statistical assumptions that the error terms have a mean 

of zero, a constant variance, are normally distributed, and that the 

independent variables were fixed. Residuals were analyzed for the 

tl empirical model by stages or equation. 

The empirical model at tl did not include the social support 

variable from Stage I. In the first residual analysis equation 

Internal Health Locus of Control and Resistance/Susceptibility were 

regressed on Regimen Ease. The mean of the standardized residuals was 
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zero. The histogram (Figure 1, Appendix E) demonstrates that the 

residuals are fairly normally distributed with some positive skewing. 

The normal probability plot (Figure 2, Appendix E) shows consistency 

between the observed and expected residual values except for some 

positive skewness at the higher values. 

Figure 3 (Appendix E) displays the scatterplot of predicted 

and standardized residuals for Regimen Ease. The lack of pattern as 

evidence by equal scatter around the mean demonstrates equal variance 

of the residuals. The concentration of data points within two 

standard deviations lends further confirmation to the normalcy of the 

distribution. 

The residuals of the dependent variable were plotted against 

the independent variable to test the assumption of fixed independent 

variables. Scatterplots for each of the two variables (Internal 

Health Locus of Control and Resistance/Susceptibility) are presented 

in Figures E4 and E5. The scatter of the residuals about the mean 

indicates that the independent variables were fixed. 

The second equation of the t1 model regressed Resistance/ 

Susceptibility on Perceived Regimen Importance. The results of the 

residual analysis appear in Figures E6 through E9. The histogram and 

normal probability plots indicate some deviance from the normal 

distribution (negative skew). The scatterplots demonstrate equal 

variance among residuals and confirmed that the independent variables 

were fixed. 
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Six equations dealing with each of the dependent variables 

were analyzed through the inspection of residuals. The results are 

presented only in terms of obvious violations of the assumptions. The 

residuals from regressing Internal Health Locus of Control on 

glycohemoglobin did not appear to be normally distributed, but showed 

evidence of a positive skew (Figures EIO and Ell). The scatterplot of 

residuals against predicted indic~ted a fan pattern in which residual 

variance increased as the predicted values increased (Figure E12). 

Figure E13 indicates the possibility of a curvilinear relationship 

between the residuals and Internal Health Locus of Control. 

The residuals from the regression of Health Locus of Control 

and Current Health on urine glucose excretion contained one outlier. 

The distribution of residuals does not appear to be normal or 

symmetrical as demonstrated in Figures E14 and E15. The scatterplots 

(E16 and E17) tend to demonstrate linear patterns rather than equal 

dispersion around the residual mean. Thus, assumptions of equal 

variance and fixed independent variables cannot be positively 

confirmed. The regression involving diet compliance and Regimen Ease 

produced a histogram (Figure E18) which did not appear to be normally 

distributed, but a normal probability plot (Figure E19) which did 

appear to be symmetrical. No other abnormalities were detected. The 

residuals from regressing Current Health on Exercise Compliance 

confirmed that no assumptions had been violated (Figures E22 through 

E25). Si~ilar results were obtained when Regimen Ease was regressed 

on Mean Compliance (Figures E26 through E29). 
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The regression of Resistance/Susceptibility on Exercise Time 

resulted in residuals which were not normally distributed and one 

extreme outlier (Figures E30 through E33). Nor did it appear that the 

assumptions of equal variance and fixed independent variables could be 

positively affirmed. 

The results of the residual analyses of regression equations 

in the tl theoretical model indicated that the most frequently vio

lated assumption was that the residuals are normally distributed. 

Since the variances, for the most part, demonstrated relative equality 

of variances by being equally scattered about the mean, the possible 

lack of normal distribution did not pose a serious threat. When both 

the varlance equality and normal distribution of the residuals were 

questionable, there is reason to question the validity of the 

estimated parameters. 

Summary 

In general, the sample consisted of 41 male adult onset diabet

ic persons with a mean age of 61.5 years. The majority of subjects 

were married, unemployed, and had less than college level education. 

Subjects experienced a mean of 2.1 complications of the disease (numb

ness, visual disturbance, extremity pain, hypertension, and heart at

tack) with numbness of extremities being the most prevalent. Subse

quent attrition reduced the sample to 32 subjects who completed the 

study. 

Reliability and validity estimates were obtained on all instru

ments. The alpha coefficients of internal consistency were considered 
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to be adequate in most instances. Factor analysis was used to provide 

evidence of construct validity. Only the regimen Ease/Difficulty and 

Importance scales failed to confirm the hypothesized unidimensionality 

of each scale. 

A comparison of program dropouts to those who completed the 

study indicated that subjects who left the program perceived the 

diabetic regimen to be of lesser importance and displayed higher blood 

glucose levels than those who remained in the study. Random 

assignment to experimental and control groups resulted in relative 

comparability of the groups on all variables except Knowledge. 

The effect of the experimental treatment was assessed by 

analyzing differences in posttest scores, entering the experimental 

treatment as a dummy variable in regression analysis, and inspecting 

change scores. The experimental group demonstrated a significantly 

lower blood glucose than the control group at the termination of the 

study. Similarly, when the experimental variable was regressed on all 

t 10 independent and dependent variables in the model, the only 

significant impact was on the subjects' blood glucose levels. 

The results of analysis of variance performed on change scores 

of the two groups indicated that there were no significant 

differences. The total sample demonstrated a significant decrease in 

their glycohemoglobin values and an increase in social support. 

Subsequent analyses involving the entire sample demonstrated 

that noninsulin dependent subjects were more likely to improve (reduce 

their glycohemoglobin levels). In addition, the number of meetings 
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attended and size of the social network influenced whether or not the 

subject was successful. Correlations with absolute and relative 

percent change in glycohemoglobin indicated a relationship between 

Health Outlook, attendance, and Health Locus of Control (to some 

extent) and reduction in glycohemoglobin. Correlations of change 

scores in independent variables with change in dependent variables 

resulted in some significant relationships which were inconsistent 

depending on whether raw change or absolute percent change was used. 

The empirical test of the t1 theoretical model demonstrated 

only minimal support in terms of explained variance in the dependent 

variables. In addition, several relationships among the variables oc

curred in an opposite direction to what was hypothesized. The direct 

paths to dependent variables were quite inconsistent depending on 

which physiological outcome or adherent behavior was being considered. 

Based on graphic residual analysis, it was determined that the basic 

assumptions underlying regression analysis were not substantially 

violated. 

The empirical test of the t 10 theoretical model demonstrated 

substantial links among the first three stages of independent 

variables. Higher R21 s and more significant path coefficients 

indicate that the t 10 model was better substantiated, despite fewer 

dependent variables entering the regression equation for the t1 

model. 



CHAPTER 7 

DISCUSSION, IMPLICATIONS AND RECOMMENDATIONS 

Introduction 

The purpose of this study was to empirically test a 

theoretical model proposed to explain adherence to a therapeutic regi

men among diabetic persons. The investigation included an experimen

tal design comparing the effects of small reference group support 

versus an educational group which served as the control. In addition, 

the theoretical model was tested using pretest and posttest data ob

tained from the subjects. Based on the analysis of data, conclusions 

were drawn which are discussed in the present section. In addition, 

implications and issues were identified and recommendations for future 

study are offered. 

Discussion 

Conclusions Concerning the Experimental Effect 

The data comparing the posttest scores indicated a significant 

difference between the experimental and control groups on mean blood 

glucose levels by the end of the program. This difference, however, 

was not substantiated by the corresponding glycohemoglobin level which 

was indicative of long term control as compared to immediate control 

indexed by blood glucose. 

169 
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Considering the results of the analysis of the interaction 

processes within the groups, it appears that the experimental group 

had become actively involved in the group process. At each meeting 

these subjects appraised their own and each other's progress on the 

basis of weights and blood sugars obtained at the previous meeting. 

Reference group theory hypothesizes that individuals compare them

selves to others along a particular dimension and finding themselves 

lacking may led them to strive for achievement (Singer, 1981). Per

haps, then, the reference group subjects responded to group pressure 

to better control their blood sugars which were the most salient, most 

frequently obtained, and most familiar measure of metabolic control. 

The lack of congruence with glycohemoglobin levels and inabil

ity to initiate significant weight loss leads to the conclusion that 

the decrease in blood sugars was sporadic and likely timed to coincide 

with the days that subjects met to discuss their progress. Reference 

groups, as a source of social support, may have encouraged a rehearsal 

of appropriate behaviors in terms of metabolic control, but the behav

ior change was neither permanent or even long lasting as has been cit

ed in the literature (Erikson and Cramer, 1976; Bowers, 1980; Shope, 

1980). 

The posttest scores on questionnaires designed to measure 

health locus of control, perceptions about one's health, and beliefs 

regarding the regimen were not affected by group membership. The 

small reference groups did not have the anticipated effect of altering 

a particular set of beliefs and perceptions which were believed to be 
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conducive to adherent behavior. Perhaps this rather homogeneous group 

of subjects shared very similar perceptions and beliefs which were 

merely confirmed by one another. In other words, without an appropri

ate role model within the reference groups, subjects were neither dis

satisfied with themselves nor motivated to change their attitudes 

(Singer, 1981). 

The analyses involving change s~ores produced some results 

that were not apparent from the inspection of posttest scores alone. 

Regardless of the change score used in the analysis, the results indi

cated no significant differences between the experimental and control 

groups' change on any of the physiological outcomes or model vari

ables. Close inspection of the tables in Appendix C indicate that de

spite substantial differences in change scores by group, the within 

group variances were so great as to negate the statistical signifi-

cance. Because a small sample provided the data for analysis, large 

variance could have been the result of relatively few outliers within 

an otherwise homogeneous group. The mean raw change in blood glucose, 

for example, was -16.6 mg/dl for the control group compared with -60.3 

for the experimental group. The variance factor was so large, that 

statistic;}l significance was not even approached in ANOVAs of this and 

Inspection of Absolute Percent Change on variables indicated 

f. "):,:,:" ., n ric i p;} t P. dan d 5 0 me una n tic i pat e d res u Its • The experimental 

,:~,,;;, '.'l~) j';ct~; experienced a negative change in Resistance and a posi-

• ~ .,' ,. ' ': I ;\ :'1 ;:" 1 n I< (> g i m f' n T m p 0 r tan c e w h i 1 e c han g e 0 c cur red in the 
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opposite direction for the control group subjects. The predicted 

change in perceptions by the small reference group subjects was a de

crease in resistance which was anticipated to make them more aware of 

the potential complications of diabetes and more susceptible in terms 

of eventual outcomes of poor metabolic control. The effect was not 

significantly different from the educational group nor was it signifi

cantly different from zero. 

Along similar lines, it was expected that Resistance, Current 

Health, and Health Outlook would change in similar ways for the experi-

mental group. In other words, if an individual became less resistant 

(or more susceptible), it was expected that his role identity would re

flect less optimism regarding both current health and health outlook. 

Inspection of Absolute Percent Change tables indicated, however, that 

despite a decrease in Resistance, the experimental group's Current 

Health and Health Outlook perceptions increased (became more favorable 

or optimistic) over the course of the program. Perhaps, as McCall and 

Simmons (1978) indicate, reality is a thing to be debated, compro

mised, and legislated in our own favor. Despite feeling more suscepti

bl,', these subjects may have maintained a positive outlook regarding 

: h '.' i r ill' a j t h . 

r·":1-1'l'.i(JIlS C:(}nCJ~rning the Total Sample 

.... :li jp : he between group changes were insignificant, the sub-

r.~ .l",~ :' .. p ::h;lng{~ in social support for the total sample should be not-

:-;',:',:"n: I',', regardless of change score method, the change in 

:-: A:f"ct, Aid I and Affirmation was positive and 
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significantly different from zero for the total sample. The increase 

in social support was expected to be greater for the experimental 

group and significantly different from the control group, but such was 

not the case. Given the fact that all of these subjects were recruited 

from the clinic for a "special" diabetic program, were contacted fre

quently by phone or mail to remind them of meeting times, and met regu

larly with the same group leader and fellow subjects, it was not 

surprising that they all experienced a positive change in social sup

port. These subjects, in general, were characterized as having rela

tively small social networks with most subjects listing only a spouse 

on the social support questionnaire. Therefore, perhaps the special 

circumstances set up an opportunity for both groups to expand the quan

tity and quality of their social networks compared to the usual clinic 

experience. 

The suggested explanations were further confirmed by the analy

ses which were performed to delineate the subject characteristics 

associated with improvement in glycohemoglobin. The results of mean 

comparisons indicated that subjects who improved their metabolic con

trol had attended more meetings than those who failed to improve. The 

improvement subjects also had larger social networks and higher 

scores on Social Support Affirmation at t 1 • 

The enthusiasm generated by the above results was somewhat di

minished by the lack of significance in the correlation of the Social 

Support Score at tl with Relative and Absolute percent changes in 

glycohemoglobin. These relationships (r = -.06 and -.18) were of the 
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correct direction (the more social support the greater the reduction 

in glycohemoglobin), but the relationships were statistically and sub

stantively insignificant. Even more confounding was the lack of sig

nificance in change in social support with change in glycohemoglobin. 

In essence, regardless of group membership, social support 

increased and glycohemoglobin decreased, but there is limited evidence 

that a change in one was related to a change in the other. Of inciden

tal significance was the result that all of the noninsulin subjects im

proved while a less than expected number of insulin taking subjects 

had improved. The fact that someone is not taking insulin probably 

indicates a better potential for control. However, further analyses 

would be necessary to substantiate that taking insulin is measure of 

the severity of the disease since neither duration or number of compli

cations correlated significantly with change in glycohemoglobin. 

Another area of analysis which proved to be disappointing was 

the lack of significant correspondence between adherent behaviors and 

physiological outcomes. Table 13 had demonstrated that compliance 

with diet and exercise at tl was unrelated to change in glycohemoglo

bin. Although not reported, these relationships were also assessed in 

terms of change in adherent behaviors compared with change in physio

logical outcomes. The results demonstrated in general, that the more 

adherent behaviors became, the greater the reduction in glycohemoglo

bin, blood glucose, percent overweight, and urine glucose. However, 

none of the relationships (except change in exercise compliance) were 

suhstantively or statistically significant. It is, however, certainly 
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possible that there was insufficient time for the behavioral changes 

to significantly impact on physiological outcomes. 

The individual's initial Internal Health Locus of Control and 

Health Outlook perception were somewhat related to subsequent change 

in glycohemoglobin. The more internal the individual, the greater the 

reduction in glycohemoglobin. Similarly, the more favorably subjects 

perceived their health outlook, the more reduced was their glycohemo

globin. The change in locus of control and in health outlook did not 

relate to a change in glycohemoglobin. Earlier analysis failed to dem

onstrate that significant change had occurred in these variables. It 

seems possible that change score correlations may have obscured the 

relationships on which one of the variables has had little or no 

change affected. 

It is difficult to make any concrete conclusions on the basis 

of simple bivariate correlations among variables and 1n terms of 

change scores since change in many variables was minimal. Therefore, 

it seems reasonable to progress to the discussion regarding the test

ing of the theoretical model in order to explore the relationships in 

terms of causality. 

Conclusions of Theoretical Model Testing 

The theoretical model was assessed through mUltiple regression 

,1t t .... o points 1n time 1n order to assess the direct and indirect im

pact of three stages of independent variables on the eight measures of 

adh"f"nC'!' The conclusions drawn from the data reflect the primary ob

i·~::-ti'J" of the study. When the independent variables were examined 
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for multicollinearity, the tl variables did not pose a significant 

threat, while the t l0 variables demonstrated several instances of 

high intercorrelations. 

In the absence of significant change occurring in these 

variables, it is difficult to explain the significant increases in the 

magnitude of the relationships at t l0 • It seems that minimal change 

in several variables was sufficient to realign the subjects' rankings 

in a much more consistent manner. In addition, the improvement ln the 

internal consistency of Regimen Ease and Importance resulted in consid

erable reduction in measurement error which had probably attenuated 

the tl relationships (Bohrnstedt, 1971; Murdaugh, 1981). The im

provement in internal consistency may represent some form of testing 

effect (Campbell and Stanley, 1963) in which subjects became more 

aware of the desired response through exposure to information received 

during the course of the program. 

~lTheoretical Model. Contrary to what was predicted, so

cial support failed to impact on any of the model independent or depen

dent variables. Social support, in the form of significant others in 

the individual's role set, was predicted to impact on the role-taking 

process (Heiss, 1968; Mead, 1934). Specifically, social support was 

anticipated to influence the perceptions one has of self as a chroni

cally ill person, the attitudes one has toward the behaviors of the 

role, and ultimately the behaviors themselves (Dracup and Meleis, 

1982). 
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The failure of Social support to explain variance in adherence 

to medical recommendations was documented by Davis (1967). In this 

study of cardiac patients, the influence of family and friends was 

unable to predict compliance to the therapeutic regimen. These 

results contradict multiple studies in which social support did have a 

significant impact on adherence (Backlund and Lundwall, 1975; 

Donabedian, 1964; Heinzelman and Bagley, 1970; Oaks, 1970; Bowler, 

1980; O'Brien, 1980). 

Internal health locus of control and perceived resistance had 

a significant impact on perceived regimen ease (R2 = .13) and resis

tance impacted significantly on regimen importance (R2 = .22). The 

influence was opposite to what had been predicted. Internality demon

strated a negative effect on perceptions of regimen ease while resis

tance demonstrated a positive effect. Langlie (1977) found similar 

positive relationships between perceived vulnerability and salience of 

health with selected preventive health behaviors. In general internal

ly oriented individuals were expected to possess greater belief in 

both their ability to perform the behaviors and the regimen efficacy 

as well as to engage in health related behaviors (Wallston and 

Wallston, 1978). 

Similarly, a belief that one was susceptible to the disease or 

its complications has been demonstrated to be a major force in believ

ing the regimen to be efficacious and in compliance with therapeutic 

recommendations (Kirscht et al., 1976; Kirscht and Rosenstock, 1977; 

Weisenberg, 1980). Leventhal (1970), on the other hand, suggested 
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that increased susceptibility may lead to resistance to comply because 

subjects feel the threat is uncontrollable. There is some evidence to 

support that locus of control and susceptibility demonstrate an inter

active effect such that high degrees of susceptibility and low inter

nal health locus of control results in greater compliance (Beck and 

Lund, 1981) ergo greater belief in the regimen efficacy. 

Variance in glycohemoglobin was explained (R2 = .08) by in

ternal health locus of control such that more internal oriented people 

had lower glycohemoglobin levels and better metabolic control. Simi

larly, the impact of health locus of control and current health percep

tions on urine glucose explained 26% of the variation. The negative 

impact of internal health locus of control on adherence outcomes had 

been predicted and was supported in the literature (Williams, 1972; 

McCusker and Morrow, 1979). Similarly, the positive influence of cur

rent health on urine glucose excretion had been expected. The litera

ture indicates that a belief that the disease is not severe, which is 

the essence of a favorable perception of one's current health, would 

likely result in noncompliance or high glucose levels (Becker, 1976). 

The impact of current health on exercise compliance by self 

rating (R2 = .07) was positive and opposite to what was predicted. 

Similarly, resistance demonstrated a positive impact on total time 

exercised each week as it did on the belief that the regimen was impor

tant (R2 = .22). Several possibilities may help to explain these un

expected results. 
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In the first place, as mentioned previously, there may be some 

kind of interaction process involved such that in order to adhere to 

recommendations one must perceive that he is sufficiently healthy to 

perform the activities and also feel in control of his health status. 

On the other hand, the current health variable may not truly index a 

chronic illness role identity and the relationship between current 

health and exercise compliance may be misspecified. Rather, the more 

compliant an individual is with exercise, the better he feels and the 

more favorable are his perceptions regarding current health status. 

Regimen ease positively influenced diet compliance and overall 

mean compliance although the explained variances were quite small 

(R2 = .06 and .10). These relationships were as expected and are 

well supported by the literature in terms of perceived barriers exert

ing a major influence on noncompliance (Hulka, 1976; Becker, 1974; 

Weintraub, 1972). Conversely, when the perceived "cost" of the 

behavior is small, compliance is improved (Gabrielson, 1967). 

~lOTheoretical Model. Since there was essentially no dif

ference between the model containing Health 1 and Health 2 variables 

in terms of explained variance, only the simplified Health 1 model 

will be discussed. Social support demonstrated significant positive 

effects on internal health locus of control (R2 = .43), Health 1 

health perceptions (R 2 = .20) and regimen beliefs (R2 = .72). The 

positive effects seen with health locus of control and beliefs were 

anticipated. However, the positive effect of social support on health 

perceptions was opposite of what was hypothesized. Social support 
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from significant others (including spouse, health care provider, 

program group leader and members) was expected to confirm the individu

al chronic illness role. As such, the attitudes and perceptions as

sumed to be associated with having an incurable metabolic disorder 

were expected to become major factors of the individual's role set 

(e.g., perceptions that the disease was serious and the individual was 

susceptible to potential complications. 

On the contrary, social support had a highly significant posi

tive impact on health perceptions. Perhaps social support is such an 

important and overriding aspect of one's existence, that it results in 

an overall feeling of well-being and optimism. It may be incongruent 

to expect social support to confirm one's negative concept of self 

even if the providers of social support were to convey such messages. 

For, in a sense, these subjects were selected to receive additional 

social support provided by the diabetic program because they had previ

ously demonstrated poor control and adherence. Furthermore, they re

mained in the program and continued to receive support regardless of 

what they believed or what they did. 

Finally, not all opinions carry equal weight as some may be 

personally more valuable to the individual than others (McCall and 

Simmons, 1978, p. 75). The data were not evaluated in terms of the im

pact of each of the senders of social support. While the health care 

provider and the group leaders probably attempted to convey the reali

ties of the chronic illness role, this form of social support was not 
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differentiated from that of the spouse or other individual's listed on 

the social network. 

A significant amount of variance in exercise and mean compli

ance was explained by internal health locus of control and health per

ceptions (R2 = .42 and .21). Contrary to the theoretical model 

proposed, locus of control impacted negatively while health percep

tions impacted positively and all standardized betas were substantial. 

Given the fact that internal locus of control was positively correlat

ed with health perceptions (r = .73), it did not seem theoretically in

terpretable that the variables should produce an opposite effect in 

the dependent variable. The correlation of .73 had not been consid

ered excessive in terms of multicollinearity until the results of the 

analysis proved to be uninterpretable and highly suspect. 

While Kerlinger (1973) considers correlations + .70 as the 

criterion for multicollinearity, Gordon (1968) suggests that correla

tions equal to or in excess of + .65 constitute evidence of multicol

linearity. Statistically, evidence of multicollinearity is present 

when after the addition into the analysis of the highly correlated in

dependent variable, the standard error of the Beta of the first vari

able increases instead of decreases (SPSS Update 7-9, 1981, p. 117). 

A second indication of collinearity is found in the correlations of 

the estimates. When two independent variables are highly correlated, 

the estimates of their respective regression coefficients are highly 

negatively correlated (SPSS Update 7-9, 1981, p. 117). 
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The regression analysis when health locus of control was added 

to the equation already containing health perceptions resulted in a 

standard error of the Beta for health perceptions increasing from .159 

to .207. In addition the correlation between the regression coeffi

cients was -.73 which is substantial and negative. A very similar ef

fect was obtained between health perceptions and beliefs (which were 

correlated at r = .74). 

High multicollinearity leads to imprecise and sometimes coun

terintuitive estimates of regression statistics (Pedhazur, 1982). Col

linearity does not pose difficulties with interpretation of the R2, 

but lack of confidence in estimated impact of the independent vari

ables on the dependent variable makes theory building a difficult task 

at best. 

Summary 

It seems obvious that empirical model testing using multiple 

regression had definite advantages and disadvantages for each time 

frame in which the model was tested. The tl model was able to ex

plain significant variance in more (6 out 8) of the dependent vari

ables, however, the R21 s were generally small and left much doubt 

regarding substantive significance. In addition some of the path coef

ficients were opposite to what had been hypothesized indicating a pos

sibility that some interaction effect was taking place or the indices 

of certain variables were not valid. 

On the other hand, the t 10 model (which had been adjusted to 

minimize multicollinearity) demonstrated better cohesion among the 
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initial stages of the model and considerably higher R2· s throughout. 

However, only 3 of 8 dependent variables could be explained by the 

independent variables and multicollinearity proved to be a significant 

problem in terms of interpreting the path coefficients. 

The empirical test (through experimental and longitudinal 

designs) of the theoretical model to explain adherence to a therapeu

tic regimen seems to have posed more questions than it was able to 

answer. The implications of the findings are presented next. 

Implications 

The results of this study are potentially useful in terms of 

both the positive and negative findings. In the most general applica

tion, it appears that the traditional clinic organization may not be a 

successful approach for all clients with Type II diabetes. The sub

jects in the study had been selected because they were failures (in 

terms of therapeutic goals) of the system through which they received 

care--they were overweight and demonstrated consistently high blood 

glucose levels. 

Despite the fact that there were no significant differences be

tween the ~mall reference group and educational groups, the program 

was successful in significantly reducing the mean glycohemoglobin 

level of the subjects. The amount of Knowledge about the disease the 

subject had did not explain either behavioral adherence or improved 

therapeutic outcomes. Although Knowledge increased, there was no sig

nificant difference in Knowledge gain regardless of whether the 
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subjects received lectures by experts in the field or whether they 

talked among themselves. 

Although the results were not as definitive as desired, they 

demonstrated that the subjects' metabolic control improved, social 

support improved, and there was a significant relationship between 

thethe number of meetings attended and the reduction in 

glycohemoglobin. In addition, the graph of the glycohemoglobin values 

demonstrated a marked decline while subjects were meeting weekly or 

biweekly followed by a leveling off as the interval between meetings 

was lengthened. 

These results must be explored more fully and conclusively, 

but when viewed in the light of the failure of routine clinic visits 

(which range from monthly to biannually), it seems to indicate that 

some patients require more frequent and constant attention in order to 

affect change. At the same time, the subjects may not require the di

rect supervision or teaching that can only be provided by an 

experienced health care provider. 

In times in which severe cost containment policies are reduc

ing health care provisions and decreasing the numbers of clinic vis

its, it seems reasonable to expect that at least some diabetics will 

become even more poorly controlled. Therefore, other alternatives 

must be explored which have the potential for achieving the goals at 

little or reduced financial outlay. Self-help groups, meeting on a 

regular basis, for which a health care provider serves as organizer 

and consultant might prove to be beneficial and cost efficient. 
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Theory-building and model testing is crucial for developing 

specific theories to guide nursing practice. Although the t1 model 

produced relatively small explained variances in the dependent 

variables, the effects were present and have provided a point of 

departure for further investigation. The results indicated that some 

variables impacted primarily on the adherence behaviors while others 

impacted on the physiological outcomes. This brings up a critical 

issue involved in studies of adherence. What are the crucial 

goals--the behaviors or the outcomes? And can one be achieved without 

the other? 

For the diabetic, the goal is clearly the achievement of meta

bolic control as determined by physiological outcomes. It would be 

premature to conclude that healthy behaviors have no impact on thera

peutic outcomes despite the failure of this study to demonstrate such 

a relationship. More likely, the measures of behaviors were too gener

al and imprecise to compare with the valid and reliable indicators of 

metabolic control. Therefore, further validation of the epistemic 

link between adherence to the diabetic regimen and the behavioral re

ferents must be explored as well as the relationships between the 

behaviors and the outcomes. 

Along similar lines, the results of model testing indicated 

that the health perception measures (Resistance, Current Health, and 

Health Outlook) behaved very differently from what the literature 

would conclude. The measures may not have been valid indices of vari

ables they were purported to measure or there may have been an 
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interaction effect occurring with the internal locus of control 

variable. In either case, this entire area requires further 

investigation. 

If metabolic control is the primary objective, then glycohemo

globin levels are probably the most important dependent variable of 

the study. Only internal health locus of control significantly influ

enced subjects' glycohemoglobin in the t1 model. In addition, there 

was a significant trend demonstrated by the correlation between the 

degree of internality and the reduction in glycohemoglobin. Although 

the effects were small, they may be clinically significant given the 

number of variables which were inspected and the complexity of the 

pathophysiology involved. On the basis of these results, a study has 

been implemented in which experimental subjects will undergo treatment 

to become more internally oriented and the effect on metabolic control 

will be determined. 

Theory building is a complex process which involves inductive 

and deductive strategies in order to stipulate and test theoretical 

causal relationships. Theories are neither accepted nor discarded on 

the basis of limited testing. Rather each test helps to clarify con

cepts and relationships and identifies limitations that exist. On the 

basis of findings, the literature is researched, variables are added 

and deleted, and the model is respecified and retested. Explaining ad

herence to therapeutic regimens among diabetics remains no less impor

tant than it was before this study began. Despite the failure to 

provide definitive answers to the research questions posed by the 

study, there are avenues to continue to explore in the future. 
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Recommendations 

Several aspects of future study must be considered. First, 

the limitations imposed by such a small sample must be overcome. A 

model of such complexity as the one tested in this study could not be 

effectively assessed when the sample as small and the potential 

measurement error was great. Had the reliabilities of the instruments 

been excessively poor, the correlations could be corrected for 

attenuation resulting from measurement error and reanalyzed. Since 

some relationships may have been misspecified, that option would have 

been premature and perhaps misleading. A larger sample would also pro

vide the opportunity to control for various subject characteristics 

and aspects of the disease <e.g., insulin versus noninsulin, duration 

of disease, and number of complications experienced) in an attempt to 

increase the explained variance. 

The potential interactions among variables, particularly 

health perceptions and locus of control, should be further investigat

ed. If there is no interaction effect, then the validity link between 

the health perception variables and the chronic illness role identity 

must be studied further. The model might be respecified and tested 

again using the same or new data. 

Of critical importance is the development of an instrument to 

measure the adherence behaviors of diabetic persons. Subsequently the 

relationship between behaviors and therapeutic outcomes should be care

fully explored perhaps by regressing one upon the other. It is essen

tial to the entire health care system that not only the ultimate goals 
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of therapy are understood, but also that successful methods of 

achieving the therapeutic outcomes are identified. 

Studies such as this should be lengthened in time and subse-

quently followed up. It was previously noted that the experimental 

group had a lower mean blood glucose than the control group at the end 

of the study, but that this effect was not supported by a similar 

change in glycohemoglobin. It was possible that the final glycohemo

globin measurement which measured control over the prior 2 month peri

od, was not able to detect a more recent substantial effect in blood 

glucose. In addition, the overall reduction in glycohemoglobin had 

leveled off for the entire sample by the end of the study. It would 

be worthwhile to assess their metabolic control following the termina

tion of the study to see if subjects remained stable or returned to 

previously high glycohemoglobin levels. Either effect would have impli

cations in setting up any kind of self-help program for the diabetic 

person. 

Finally, the further investigation of internal health locus of 

control and impact on metabolic control is a worthwhile endeavor. Not 

only will the relationship between the variables be more fully under

stood, but the potential of changing individuals' locus of control 

opens many new areas of potential investigation. 

As indicated previously, this study posed more questions than 

it answered. In general, future theory building and model testing 

will concentrate on clarification of the concepts, improved 
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instrumentation, and continued empirical tests of the theoretical 

model. The present study represented merely the initial step of a 

very long process. 
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DATA COLLECTION AND INSTRUMENTS 
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THE UNIVERSITY OF ARIZONA 
HEALTH SCIENCES CENTER 
TUCSON. ARIZONA Rn:!4 
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HUt.4A1, SUBJECTS COt.4t.4ITTEE TELErHoNE: 16011 6lW711 or Uf>.7l7l 

160'1 N. W"~REN IIUILOINO 2201. ~OOt.4 III 

Charles A. Nugent. M.D. 
Department of Internal Medicine 
VA Medical Center 

Dear Dr. Nugent: 

30 November 1983 

We are in receipt of your project. "Therapeutic Circles for the Control 
of Hyperglycemia in Obese Patients with Type II Diabetes Mellitus", which was 
submitted to this Committee for review. This project involves an educational 
comparative procedure and poses no risk to the participating subjects. 

Regulations published by the u.s. Department of Health and Human Services 
(45 CFR Part 46.101 (b) (1») exempt this type of research from review by our 
Committee. Please be advised that approval is subject only to your department's 
policy and neither approval by this Committee nor a consent form are required. 

Thank you for informing us of your work. 
regarding the above. please contact this office. 

MN/jm 

cc: Research Service 
VAMC 

If you have any questions 

Sincerely yours. 

Milan Novak, M.D •• Ph.D. 
Chairman 
Human Subjects Committee 



U.II .... : 

To 

Veterans 
Administration 

January 26, 1983 

Dr, Charles Nu~ent (lllE) 

Memorandum 
Ftum Chai~an, R&D committee 

'005 - "Therapeutic Circles 
veraul Education for the Mana~e
ment of Obele Patients with Type 
II Diabetel Mellitus" 

1. The Relearch & Development Committee reviewed your protocol entitled: 
"Therapeutic Circlel versus Education for the Mana~ement of Obese Patients with 
Type II Diabetel Mellitus" at itl meetin~ of January 25, 1983, and approved it. 

2. The Committee had two criticiaml which you may wish to address in conduct
in& thil Itudy. The firat il that the t teat comparilon is inappropriate in a 
system with multiple measurement of variablea. An F test would be the correct 
atatiatical maneuver. Second, the patient. kno~led~Q of the results of the 
telt or desired r.aultl of the telt ia a measurable interferin& variable common 
to this type of procedure. You may wish to con.ider measurement of this 
variable. 

3. You may proceed at your .arliosTconvenience. It ia aaked that you be~in 
within 30 daya of the approval. The initial report of your work will be due 
when the work is commenced or when funds are obli5ated whichever is looner per 
new Circular 10-83-70, dated 4/25/83, and pro~resa reports are due yearly in 
the aniversary month. For your convenience, a Form 10-1436 i. included for 
your initial report. If you find you will not be&in the .tudy within 30 days 
after its approval, please notify the Reaearch Service office at Extension 424. 

4. The Committee aa.umes that only re~istered VA patients will be used for any 
part of the Itudy employin~ VA patient care resourco.. If you propose to use 
non-VA patients at the VA Medical Center, please contact the Research Service 
office 50 that the appropriate review and arran&ements can be made. Please be 
sure to comply with the provilion. of Hospital Memorandum 151-80-2, "Uae of 
Human Subjects in Research". 

CHARLES W. PUTNAM, H.D. 
Chairman, R&D Committee 
Chief Sur~ical Service 

Attachments 

"A "OAM .':" 
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HUMAN SUBJECTS RESEARCH STATEMENT 

One copy of this form must be submitted with each Application 
fo~ Candidacy or Master's Degree Study Program •. Please sign 
one of the statements below: 

1) The thesis/dissertation referenced on the attached form 
is based on research involving the use of human subjects. 
The project has been approved by the Human Subjects Com
mittee. (Please attach a copy of the letter of approval 
received from the Committee.) 

2) 

Student Date 

Department Head Date 

* * * 
The thesis/dissertation referenced on the attached form 
is based on research involving human subjects exempted 
from review by departmental or University Human Subjects 
committees by the National Research Act revision effective 
July 27, 1981. 

)1Jn:t r.l..J14 10/ H/Sf 
r " 

Stud t Date 

Date 

* • * 
3) The thesis/dissertation referenced on the attached form 

is based on research which does not involve the use of 
human subjects. 

Student Date 

Departmen t Head Date 

July 28, 1981 
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Background Information 

Name: 

Patient Number: 

Age: Height: Weight: 

How long have you had diabetes? 

How old were you when you first learned you had diabetes? 

Are you working now? 

Marital status: Married 
Divorced 
Widowed 

How many hours each week? 

Never married 
Other 

Education level: Grade School 
High School 
College 
Graduate Schoer--

Are you taking insulin? What kind? 

Do you check your blood sugar at home? 

Do you have any of the following problems: 

Numb feeling in hands or feet 
Poor eyesight 

How much? 

How often? 

Severe leg pain from walking fast which goes away 
after resting. 
High blood pressure 
Heart attack 

Do you smoke cigarettes? 

How many years have you smoked? 

How many packs each day? 
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NAME: 

SOCIAL SECURITY NUMBER: 

HOW MUCH INSUlIN ARE YOU TAKING NO~? 

WHAT KIND 

HOW· MUCH 

AM 

HAVE YOU CHANG~ YOUR INSULIN IN THE LAST 2 MONTHS? 

PM 

DO YOU CHECK YOUR BLOOD SUGAR AT HOME? __ 

HAVE YOU HAD ANY OF TEE FOLLOWING PROBLEMS? 

HOW' OFTEN? ___ _ 

NUMB FEELING IN HANDS OR FEET 
POOR EYESIGHT 
SEVERE LEG PAIN FROM WALKING FAST 
HIGH BLOOD PRESSURE 
HEA RT A TTA CK 

HAS YOUR r~RITAL STATUS CHANGED IN THE LAST 6 MONTHS? 

WHAT IS YOUR CURRENT MARITAL STATUS? 
MARRIED 
DIVOftCED 
SEPARATED 
WIDOWED 
NEVER MARRIED 
OTHER (EXPLAIN) 

USE THE REST OF THIS PAPER TO GIVE US ANY FEEDBACK eN THE 
DIABETIC fROGRAM. WhAT DID YOU LIKE ABOUT IT OR NOT LIKE 
ABOUT IT? ANY SUGGESTIONS ON HOW TO IMPROVE IT? WOULD 
YOU RECOMr.END IT TO ANOThER VETERAN WITH DIABETES? 
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SOCIAL SUPPORT 

On the rlght are llsted (#1-3) several 
people who mayor may not help you In tak1ng 
care of your dlabetes. 

There may be other people In your 11fe 
who are also important to you. Please 11st 
these people 1n the blank spaces on the 
rlght and say how they are related to you. 
Start with the space at #4. 

FOR EXAMPLE: 

4. ~ry Wife 

5. :;B;.::.o;.::.b __ _ Brother 

6. ~ Ne1ghbor 

Use thls llst to help you th1nk of the 
people who are Important to you 1n taklng 
care of your d1abetes. 

W1fe 
Fr1ends 
Rela.tives 
G1rlfriend 
Work Assoclates 
Mlnlster/Pr1est/Rabbi 
Counselor 
Others 

When you have finished your list, please 
turn to the next page. 

Page 1 

For each person (or group) llsted on the 
r1ght. please answer the follow1ng questions 
by wr1tlng 1n the number that app11es. 

QUESTION #11 

1 = Not at all 
2 = A l1ttle 
3 z: Modera tely 
4 :z:: Qu1te a bit 
5 "" A great deal 

How much would this person make you feel 
good 1f you lost·lO pounds? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 
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QUESTION #2: 

1 a: Not at all 
2 '"' A l1ttle 
3 ::: Moderately 
4 = Quite a bit 
5 : A great deal 

How much would this person make you feel 
bad if your blood sugar was too high? 

1-

2. 

3. 

4. 

5. 

6. 

7. 

Page 3 

QUESTION #3: 

1 '" Not at all 
2 = A l1ttle 
3 J:I Moderately 
4 ::: Quite a bit 
5 c:: A great deal 

How much does this person make you feel 
respected? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 4 
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QUESTION #41 

1 .. Not at all 
2 - A 11ttle 
3 IE Moderately 
4 = Qu1te a bit 
5 = A great deal 

How much does th1s person make you feel liked? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 5 

QUESTION #5: 

1 - Not at all 
2 '" A l1ttle 
3 - Moderately 
4 z Quite a b1t 
5 "" A grea t deal 

How much does th1s person make you feel 
that you con control your d1abetesbetter? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 6 
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QUESTION #61 

1 = Not at all 
2 '" A little 
3 = Moderately 
4 = Qu1 te a bi t 
5 = A great deal 

How much good advic~ does this person give 
you to help you take care of your diabetes? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 7 

QUESTION#7s 

1 "" Not at all 
2 :z A l1ttle 
3 .., Moderately 
4 = Quite a bit 
5 = A great deal 

How much does this person do for you to 
help you take care of your diabetes? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 8 

...... 
\0 
\0 



QUESTION #8: 

1 :z: Not at all 
2 = A l1ttle 
3 == Noderately 
4 == QuIte a bIt 
5 == A great deal 

How much does this person encourage you 
to take care of your d1abetes? 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

Page 9 

l'a t1cn t Nucber ___ _ 

Personal Network 

1. Person who treats lOU ~t the d1abetl0 clin10 

2. T.he diabetic program group leader 

J. The other men in your diabetio groun 

OTHERSl 

4. 

5. 

6. 

7. 

~lame Rela tionehip 

N 
o 
o 



HEALTH LOCUS OF CONTROL (HLC) 

This questionnaire contains 11 belief statements with which 
you may agree or disagree. Beside each statement is a scale 
which ranges from strongly disagree (1) to strongly agree (6). 
For each item you are to circle the number that represents the 
extent to which you disagree or agree with the statement. The 
more strongly you agree with a statement, then the higher will 
be the number you circle. The more strongly you disagree with 
a statement, the lower will be the number you circle. Please 
circle only one number. This is a measure of your personal be
liefs; 06V10USIy there are no right or wrong answers. Please 
answ.er these items carefully but do not spend too much time on 
anyone item. Be sure to answer every item. It is important 
that you respond according to your actual beliefs and not ac
cording to how you feel you should believe. 

>. >. ... ... 
>,QI QIQI >,QI >. QI >. 

... QI 4JQI ... QI'" 4J ... 
co ... '" ... ...... 4J 1\1 to I:CO ... CO ,cco,cQl ... QI I: QI 
0'" QI '" co", COQl QI QI o OJ 
.... U] -0 U) .... 1Il ~ .... '"O ... ...... ....... 0 .... ....... ... cooco 4JtO 
IIlQ:eQ IIlQ lIlel; :eel; lIlel; 

l. If I take care of myself, I can 1 2 3 4 5 6 
avoid illness. 

2. Whenever I get sick it is be- 2 3 4 5 6 
cause of something I've done or 
not done. 

3. Good health is largely a matter 1 2 3 4 5 6 
of good fortune. 

4. No matter what I do, if lam 1 2 3 4 5 6 
going to get sick I will get 
sick. 

5. Most people do not realize the 1 2 3 4 5 6 
extent to which their illnesses 
are controlled by accidental 
happenings. 

6. I can only do what my doctor 1 2 3 4 5 6 
tells me to do. 

7. There are so many strange dis- 1 2 3 4 5 6 
eases around, that you can never 
know how or when you might pick 
one up. 

8. When I feel ill, I know it is be- l 2 3 4 5 6 
cause I have not been getting the 
proper exercise or eating right. 

9. People who never get sick are 1 2 3 4 5 6 
just plain lucky. 

10. People's ill health results from 2 3 4 5 6 
their own carelessness. 

11. I am directly responsible for my 1 2 3 4 5 6 
health. 
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HEALTH PERCEPTIONS QUESTIONNAIRE (HPQ) 

Please read each of the following statements, and then circle 
one of the numbers on each line to indicate whether the state
ment is true or false tor you. 

There are no right or wrong answers. 

If a statement is definitely true for you circle 6. 
If it is mostly true for you, circle 5. 
If it is slightly true for you, circle 4. 
If it is slightly false for you, circle 3. 
If it is mostly false for you, circle 2. 
If it is definitely false for you, circle 1. 

Some of the statements may look or seem like others. But each 
statement is different, and should be rated by itself. 

1. According to the doctors I've 6 5 3 2 1 
seen, my health is now excel-
lent. 

2. I try to avoid letting illness 6 
interfere with my life. 

3. I seem to get sick a little 6 
easier than other people. 

4. I feel better now than I ever 6 
have before 

5. I will probably be sick a lot 6 
in the future. 

6. I never worry about my health. 6 

7. Most people get sick a little 6 
easier than I do. 

8. I don't like to go to the doctor. 6 

9. I am somewhat ill. 6 

10. In the future, I expect to have 6 
better health than other people 
I know. 

11. I was so sick once I thought I 6 
might die. 

12~ I'm not as healthy now as 1 used 6 
to be. 

13. I worry about my health more than 6 
other people worry about their 
health. 

14. When I'm sick I try to just keep 6 
going 85 usual. 

15. My body seems to resist illness 6 
very well. 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

5 

4 

4 

4 

4 

4 

4 

4 

4 

4 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

3 2 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 

1 
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16. Getting sick once in a while 6 5 4 3 2 1 
is a part of my life. 

17. I'm as healthy as anybody I know. 6 5 4 3 2 1 

18. I think my health will be worse 6 5 4 3 2 1 
in the future than it is now. 

19. I've never had an illness that 6 5 4 3 2 1 
lasted a long period of time. 

20. Others seem more concerned 6 5 4 3 2 1 
about their health than I am 
about mine. 

2l. When I'm sick, I try to keep it 6 5 4 3 2 1 
to myself. 

22. My health is excellent. 6 5 4 3 2 1 

23. I expect to have a very healthy 6 5 4 3 2 1 
life. 

24. My health is a concern in my 6 5 4 3 2 1 
life. 

25. I accept that sometimes I'm just 6 5 4 3 2 1 
going to be sick. 

26. I have been feeling bad lately. 6 5 4 3 2 1 

27. It doesn't bother me to go to 6 5 4 3 2 1 
a doctor. 

28. I have never been seriously ill. 6 5 4 3 2 1 

29. When there is something going 6 5 4 3 2 1 
around, I usually catch it. 

30. Doctors say that I am now in 6 5 4 3 2 1 
poor health. 

3l. When I think I am getting sick, 6 5 4 3 2 1 
I fight ie. 

32. I feel about as good now as I 6 5 4 3 2 1 
ever have. 



HEALTH PERCEPTION QUESTIONNAIRE 

Internal-Cons1stency and Test-Retest Relisbilitr Coefficients for 
Eight Hl'Q Scales 

Internal-Consistency Test-Retest 

Ita 
Coefficientsb CoefficientsC 

Low High Median ESL 

Current Health 9 .89 .92 .91 .76 

Prior Health 3 .70 .79 .73 .67 

Health Outlook 4 .64 .79 .75 .54 

Resistance-
Susceptibility 4 .58 .80 .71 .74 

Health Worryl 
Concern 4 .45 .62 .60 .60 

Sickness Orien-
tation 2 .46 .61 .59 .42 

Rejection of 
Sick Role 4 .54 .60 .59 .41 

Attitude Toward 
Going to Doctor 2 .62 .79 .67 .51 

~ • Number of items used to compute scale score. 

b Summary of coefficients across four field tests. 

~SL • East St. Louis 
SC - Sangamon County 

SOURCE: Ware, J.E. The re11ab1l1ty and va11d1ty of general 
health rat1ngs. Santa Mon1ca, Ca11forn1a: The Hqnd 
Cor~oratlpn, 1976 

SC 

.86 

.78 

.76 

.73 

.65 

.72 

.66 

.59 
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PATIENT NUMBER 

BELIEFS SCALE 

This questionnaire contains belief statements with which 
you may agree or disagree. Beside each statement is a scale which 
ranges from strongly disagree (1) to strongly agree (6). For each 
i~em you are to circle the number that represents the extent to 
which you disagree or agree with the statement. The more strongly 
you agree with a statement, then the higher will be the number you 
circle. The more strongly you disagree with a statement, the lower 
will be the number you circle. Please circle only one number. 
This is a measure of your personal beliefs; obv~ousry-there are 
no right or wrong answers. Please answer these items carefully 
but do not spend too much time on anyone item. Be sure to answer 
every item. It is important that you respond according to your 
actual beliefs and not according to how you feel you should believe. 

1. My diabetes is well controlled. 1 

2. Following my diet interferes with 
my daily activities. 1 

3. I just don't have the time to exercise. 1 

4. I believe that my diet will help pre-
vent diseases related to diabetes. 1 

5. If I exercised I would lose weight. 1 

6. I have others around me who remind 
me to eat the right foods. 1 

7. My diabetes will cause me to be sick 
a lot. 1 

8. My diabetes is no problem to me as 
long as I feel all right. 1 

9. I would have to change too many 
habits to follow my diet. 1 

10. It has been difficult following the 
diet prescribed for me. 1 

11. Exercising is easy for me because 
I enjoy being active. 1 

12. My diet will help me control my 
diabetes. 1 

13. I believe that my diet helps me 
feel better. 1 

14. Exercising makes me feel good. 1 

15. I can count on my family when I 
need help following my diet. 1 

16. Diabetes is much less serious than 
arthritis. 1 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

2 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

3 

456 

456 

456 

456 

4 5 6 

456 

456 

4 5 6 

4 5 6 

456 

4 5 6 

4 5 6 

456 

4 5 6 

4 5 6 

456 
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17. It is hard to remember what I should 1 
and should not eat. 

18. It takes too much effort to exercise. 1 

19. Even if I follow my diet, I could 
not control my weight. 1 

20. I believe that exercising will help 
me control my diabetes. 1 

21. I have no one to help me control my 
weight. • 1 

22. I believe that my diabetes could cause 
me to go blind. 1 

23. I am always hungry when I try to stick 
to a diet. 1 

24. I don't have the strength to exercise 
as much as I should. 1 

25. Even if I watched my diet my blood 
sugar would still be too high. 1 

26. There is no one I can count on to 
help me control my diabetes. 1 

27. My diabetes could cause numbness in 
my fingers or toes. 1 

28. I have enough money to buy the foo~s 
on my diet. 1 

29. I do not think that exercising will 
control my blood sugar. 1 

30. I have other people around me who 
encourage me to exercise. 1 

31. My personal life does not interfere 
with my diet. 1 

*THE FOLLOWING ARE FOR THOSE TAKING INSULIN* 

32. I have no trouble remembering to take 
my insulin. 

33. I believe that insulin will help pre
vent diseases related to diabetes. 

34. Taking my insulin interferes with some 
of my activities. 

35. I believe that my insulin will control 
my diabetes. 

1 

1 

206 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 

2 3 4 5 6 
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2 3 4 5 6 

2 3 4 5 6 
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Original Int.r-Scale Correlations and Coefficient. Alpha 

Cluster 2 3 4 5 6 7 8 9 10 II 12 

Social Impact 
Personal Social Impact Barriers Benefits Suppart of Job Barriers 
Respon- Barrier. Barriers Support Benefits of Job to Taking of Taking for Taking on Taking to 
sibility Severity to Care to Diet for Diet of Diet on Diet Medication Medicallon Medication Medication Exercise 

2 .18 
3 -.36 .04 
4 -.23 .24 .35 
5 .15 -.07 -.21 -.36 
6 .43 .19 -.28 -.25 .13 
7 -.18 .16 .50 .54 -.06 -.26 
8 -.29 -.01 .30 .31 -.14 -.42 .22 
9 .112 .20 -.31 -.12 .22 .58 -.13 -.52 

10 .12 -.04 -.16 -.26 .62 .18 .01 -.06 .17 
11 -.05 .09 .35 .38 -.13 -.39 .46 .85 -.42 -.11 
12 -.05 -.03 .16 .21 -.19 -.22 .12 .27 -.13 -.18 .15 

Alpha .41 .59 .55 .72 .76 .84 .83 .64 .82 .79 .75 .34 

Source: Givens, C. W. et a1., Development of scales to measure beliefs of diabetic patients. 
6:127-141, 1983. 
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l. 

2. 

3. 

ADHERENCE SCALE 

People with diabetes are often asked to do certain things 

whic~ ere thoueht to help control the1r disease. Listed below 
are some of tHSe behAviors. You are be1ng asked to rate 
yourself on these behaviors from very pelor to excellent and 
to tell why you gave yourself that rat1ng. Th1nk about how 
you have done over the past month and rate yourself by plec1nR 
a yI mark 1n the box that best descr1bes your avera~e 
behavior. Please t~y to be honest and objective - remem~reber 
that th1s 1nformat1on w11l be kept conf1dent1al. 

1 2 ~ 4' ~ 6 7 8 9 10 
Follow!ng a diet: Very I I I I I I 1-' ... .1 .JExcellent Poor. 
Why d1d you rate yourself th1s we,? 

1 2 J 4 5 6 7 8 9 10 
Exerc1sing: Very Ll.-J. I ! I .. _J I I ! \aCellent 

Poor _ ._ I 

Why d1d you rate yourself th1s way? 

1 2 :3 4 5 6 7 8 9 10 
Tak1ng Insul1n: Very I I I I , I I I I rxceller.t 

Poor 
Why did you rate yourself this way? 

What do you do for exerc1se? ________________________________ _ 

How macy t1mes do you exerc1se each week? 

How long do you exerc1se each time? _________ ,hours ____ :ninutes 
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DIABETES Tl::ST 

This test will help us find out what information we can give you 
during the next several months to help you know more about dia
betes. Don't worry if you cannot answer all of the questions. 
Please answer by circling the correct letter. 

1. In untreated diabetes, the blood sugar is usually: 
a) Normal 
b) Increased 
c) Decreased 
d) I don't know 

2. Diabetes can be caused by: 
a) Not enough insulin being made by the body 
b) Being overweight and needing more insulin 
c) Both a and b 
d) I don't know 

3. The objective of diabetes treatment is to maintain the 
proper balance of: 
a) Sugar and ketones in the body 
b) Insulin and protein in the body 
c) Sugar and insulin in the body 
d) I don't know 

4. Your diabetic diet is: 
a) Very different from a typical American diet 
b) A healthy diet for the whole family 
c) Too high in fat for general family use 
d) I don't know 

-5. The term "blood sugar" refers to 
a) Insulin 
b) Glucose in the urine 
c) The level of glucose in the bloodstream 
d) I don't know 

6. The type of food highest in calories per gram is: 
a) Carbohydrate 
b) Protein 
c) Fat 
d) I don't know 

7. Food is classified into three main energy sources: They are: 
a) Sugars, calories, meats 
b) Carbohydrates, proteins, calories 
c) Carbohydrates, proteins, fats 
d) I don't know 

8. People with diabetes should avoid foods with concentrated 
amounts of: 
a) Protein 
b) Carbohydrates 
c) Vitamins 
d) I don't know 

9. With diabetes, the purpose of exercise is to: 
a) Control the balance bet~een sugar snd insulin 
b) Raise the blood sugar 
c) Increase sugar in the urine 
d) I don't know 

10. Which of the following methods of control should be used by 
all diabetics? ar- Diet and pills 
b) Insulin 
c) Exercise and diet 
d) I don't know 
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11. An acceptable before meal blood sugar is: 
a) Less than 80 

12. 

b) Less than 150 
c) More than 150 
d) I don't know 

The 
a) 
b) 
c) 

"d) 

more overweight a person is: 
The more sugar is needed by the body 
The more insulin it takes for your body 
The more carbohydrates the person needs 
I don't know 

13. Blood sugars should be: 

to function 

a) Lower before meals and higher after meals 
b) Higher before meals and lower after meals 
c) The same before and after meals 
d) I don't know 

14. A cause of high blood sugar is: 
a) Too much insulin 
b) Too much exercise 
c) Too much food 
d) I don't know 

15. Another name for high blood sugar is: 
a) Hyperglycemia 
b) Hypoglycemia 
c) Insulin reaction 
d) I don't know 

16. Signs of high blood sugar are: 
a) Negative urine tests 
b) Increased thirst 
c) Sweating 
d) I don't know 

17. High blood sugar happens: 
a) Very quickly (in minutes) 
b) Gradually (hours to days) 
c) Only before meals 
d) I don't know 

18. To be helpful, exercise should: 
a) Be done every day 
b) Not be at all strenuous 
c) Both a and b 
d) I don't know 

19. The goal of diabetes treatment is: 
a) Have the most normal blood glucose level possible 
b) Restore insulin production in the pancreas 
c) Both a and b 
d) I don't know 

20. Large blood vessel damage (arteriosclerosis) is: 
a) A special problem seen only in people with diabetes 
b) A common problem seen earlier in people with diabetes 

than in others 
c) An uncommon problem in people with diabetes 
d) I don't know 
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Table B-l. Factor Analysis Social Support Questionnaj.re 

Principal Component, Varimax 
Rotation, Exploratory Mode 

Item II Factor Loading 

1 .92 

2 .83 

3 .92 

4 .90 

5 .95 

6 .93 

7 .94 

8 .93 

Factor: 1 

Eigenvalue: 6.69 

Explained 
Variance: 83.6% 

Common Factor, Varimax Rotation, 
Exploratory Mode 

Item II Factor Loading 

1 .91 

2 .79 

3 .91 

4 .88 

5 .94 

6 .92 

7 .93 

8 .93 
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Table B-2. Factor Analysis Health Locus of Control Scale Varimax 
Rotation, 2 Factor Confirmatory Mode 

Principal Component Common Factor 

213 

Item II Factor 1 Factor 2 Item II Factor 1 Factor 2 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

Factor 

1 

2 

.76* 

.79* 

-.24 

.24 

.44 

.14 

.07 

.67* 

.04 

.74* 

.59* 

.18 

-.03 

. 59''t 

.75* 

.28 

.51* 

.72* 

-.14 

.62* 

-.20 

.07 

Eigenvalue 

2.39 

1.S6 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

.70* .17 

.74* -.03 

-.22 .46* 

.21 .71* 

-.36 .22 

.14 .37 

.07 .6S* 

.S7* -.lS 

.01 .46* 

.64* -.20 

.47* .01 

Explained Variance 

60.6% 

39.4% 



Table B-3. Factor Analysis Health Perception Subscales 

Principal Component, Varimax Rotation, 
One Factor Confirmatory Mode 

Factor 1: 
Current 
Health 

Item Factor 
/I Loading 

1 .86 

4 .78 

9 .33 

12 .62 

17 .63 

22 .84 

26 .62 

30 .62 

32 .70 

Factor: 1 

Eigenvalue: 4.2 

Factor 3: 
Health 
Outlook 

Item Factor 
/I Loading 

5 .77 

10 .78 

18 .83 

23 .82 

1 

Ex. Var: 46.6% 

2.6 

64.3% 

Factor 5: 
Resistance 

Item 
/I 

3 

7 

15 

29 

1 

2.1 

53.6% 

Factor 
Loading 

.70 

.73 

.82 

.67 

Common Factor Analysis 

Factor 1: Factor 2: 
Current Health 
Health Outlook 

Item Factor Item Factor 
1/ Loading tJ Loading 

1 .86 5 .69 

4 .74 10 .69 

9 .27 18 .78 

12 .56 23 .74 

17 .57 

22 .83 

26 .55 

30 .55 

32 .64 

Factor 5: 
Resistance 

Item Factor 
tJ Loading 

3 .70 

7 .73 

15 .82 

29 .67 

N 
f--' 
~ 



Table B-4. Factor Analysis Diabetes Belief: Regimen Easel 
Difficulty Varimax Rotation, 1 Factor Confirmatory 
Mode 

Principal Component Common Factor 

Item 1/ Factor Loading Item /I Factor Loading 

2 .61 2 .53 

3 .47 3 .37 

10 .76 10 .72 

11 .41 11 .31 

17 .63 17 .54 

18 .71 18 .65 

23 .12 23 .08 

24 .55 24 .44 

31 .41 31 .32 
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Factor Eigenvalue 

2.7 

1.7 

1.4 

Explained Variance 

1 

2 

3 

30.3% 

19.1% 

16.1% 



Table B-5. Factor Analysis Diabetes Belief: Regimen Importance 
Varimax Rotation, 1 Factor Confirmatory Mode 

Principal 

Item 3 

4 

5 

12 

13 

14 

20 

25 

29 

Factor 

1 

2 

3 

Component 

Factor Loading Item 

.54 4 

.52 5 

.66 12 

.59 13 

.38 14 

.80 20 

.40 25 

.23 29 

Eigenvalue 

2.4 

1.6 

1.2 

Common 

1/ 

Factor 

Factor Loading 

.38 

.40 

.54 

.47 

.31 

.83 

.28 

.17 

Explained Variance 

29.4% 

19.9% 

14.7% 
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Table C-l. Analysis of Variance with Raw Change Scores Physiological Variables 

Mean Between Group F 
Variable Group (n) Change S.D./S.E. * Value (Prob. ) 

Glycohemoglobin Control (16) - 1. 7 2.7/ .67 * 
Experimental (16) - 1.3 2.5/ .62 .25 (.62) 
Total (32) - 1.5 2.6/ .45 * 

Blood Glucose Control (16) -16.6 134 /33.5 
Experimental (16) . -60.3 134 /33.6 .85 (.36) 
Total (32) -38.4 134 /23.7 

Urine Glucose Control (16) - 1.2 3.2/ .8 
Experimental (15) .3 1.3/ .3 1.2 (.29) 
Total (31) .7 2.5/ .4 

% Overweight Control (16) + .3 5.7/ 1.4 
Experimental (16) - 2.1 4.6/ :£.1 1.8 ( .19) 
Total (32) .9 5.3/ .9 

*Identified mean changes significantly different from zero (95% confidence interval). 

N 
...... 
():) 



Table C-2. Analysis of Variance Raw Change Model Variables 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob. ) 

Social Support Affect Control (15) + .40 .78/ .20 
Experimental (15) + .73 1.17/ .30 * .83 (.37) 
Total (30) + .56 .99/ .18 * 

Aid Control (15) + .56 .84/ .22 * 
Experimental (15) + .31 1.09/ .28 .47 (.50) 
Total (30) + .44 .97/ .18 * 

Affirmation Control (15) + .45 .80/ .21 * 
Experimental (15) + .38 1.08/ .28 .04 (.84) 
Total (15) + .41 .94/ .17 * 

Internal Health 
Locus of Control Control (15) + .11 1. 7 / .43 

Experimental (14) - .12 1.2 / .33 .18 ( .67) 
Total (29) - .01 1.5 / .27 

Current Health Control (15) + .13 .93/ .24 
Experimental (14) + .33 .64/ .17 .45 ( .51) 
Total (29) + .22 .80/ .15 

Health Outlook Control (15) - .48 1. 2 / .31 
Experimental (14) - .13 1.0 / .28 .73 (.40) 
Total (29) - .31 1.1 / .21 

Resistance/ 
Susceptibility Control (15) + .05 1. 3 / .33 

Experimental (14) - .52 1.1 / .29 1.63 (.21) 
Total (29) - .22 1.2 / .22 N 

...... 
\0 



Table C-2.--Continued 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob. ) 

Regimen Importance Control (15) - .27 .97/ .25 
Experimental (12) + .31 .77/ .22 2.8 ( .10) 
Total (27) - .01 .92/ .18 

Regimen Ease/ 
Difficulty Control (15) - .07 .67/ .17 

Experimental (12) - .10 .62/ .18 .01 (.92) 
Total (27) - .08 .63/ .12 

Self Rated Diet 
Compliance Control (15) + .13 2.6 / .7 

Experimental (15) + .27 3.4 / .9 .01 (.91) 
Total (30) + .20 3.0 / .5 

Self rated Exercise 
Compliance Control (15) + .07 2.6 / .7 

Experimental (15) + .20 3.8 /1.0 .01 ( .91) 
Total (30) + .13 3.2 / .6 

Self Rated Mean 
Compliance Control (15) - .13 1.0 / .5 

Experimental (15) + .01 2.7 / .7 .03 ( .87) 
Total (30) - .06 2.3 / .4 

Number Days/Week 
Exercised Control (15) - .40 2.1 / .6 

Experimental (15) - .53 2.7 / .7 .02 (.88) 
Total (30) - .47 2.4 / .4 

t-.J 
t-.J 
0 



Table C-2.--Continued 

Mean Between Group 
Variable Group (n) !Change S.D./S.E. * F value (Prob.) 

Hours Exercised 
Per Week Control (15) -2.2 7.0 /1.8 

Experimental (15) -2.9 9.9 /2.6 .05 (.82) 
Total (30) -2.6 8.4 /1.5 

Knowledge Test Control (15) + .8 2.3 / .6 
Experimental (15) + .9 2.5 / .6 .006 ( .94) 
Total (30) + .8 2.4 / .4 

*Identifies mean changes significantly different from zero (95% confidence interval). 

N 
N 
f-' 



Table C-3. Analysis of Variance Absolute Percent Change in Physiological Variables 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob. ) 

Glycohemoglobin Control (16) -12.2 20.2/ 5.0 * 
Experimental (16) - 9.9 lB.3/ 4.6 * .11 (.74) 
Total (32) -11.1 19.0/ 3.4 * 

Blood Glucose Control (16) + 2.B 57.0/14.3 
Experimental (16) - 9.7 55.5/13.9 .40 (.53) 
Total (32) - 3.4 55.7/ 9.B 

Urine Glucose Control (16) -63.4 lB2 /47.0 
Experimental (15) -12.5 40 /11.7 1.07 ( .37) 
Total (31) -50.0 150 /27.0 

% Overweight Control (16) + .37 3.7/ .93 
Experimental (16) - 1.64 3.2/ .79 2.71 ( .11) 
Total (32) .64 3.5/ .63 

*Identifies mean changes significantly different from zero (95% confidence interval). 

N 
N 
N 



Table C-4. Analysis of Variance Absolute Percent Change Model Variables 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob. ) 

Social Support Affect Control (15) +14.5 28.7/ 7.4 
Experimental (15) +36.5 74.8/19.3 1.13 ( .30) 
Total (30) +25.5 56.7/10.4 * 

Aid Control (15) +21.3 34.1/ 8.8 * 
Experimental (15) +14.5 39.0/10.1 .26 (.62) 
Total (30) +17.9 36.2/ 6.6 * 

Affirmation Control (15) +17.0 28.9/ 7.5 * 
Experimental (15) +16.4 39.1/10.1 .002 ( .97) 
Total (30) +16.7 33.8/ 6.2 * 

Internal Health 
Locus of Control Control (15) +31.8 133 /34 

Experimental (14) + .9 31 / 8 .71 ( .41) 
Total (29) +16.9 98 /18 

Current Health Control (15) +10.3 40 /10 
Experimental (14) +19.5 34 / 9 .44 ( .51) 
Total (29) +14.8 38 / 7 * 

Health Outlook Control (15) - 6.1 37 /10 
Experimental (14) + 3.1 40 /10 .42 (.52) 
Total (29) - 1.6 38 / 7 

Resistance/ 
Susceptibility Control (15) + 6.2 34 / 9 

Experimental (14) -12.2 25 / 7 2.65 ( .12) N 

Total (29) - 2.7 31 / 6 N 
W 



Table C-4.--Continued 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob .) 

Regimen Importance Control (15) - 4.3 18 / 4.7 
Experimental (12) + 7.6 17 / 5.0 2.97 ( .097) 
Total (27) + 1.0 18 / 3.5 

Regimen Ease/ 
Difficulty Control (15) .7 18 / 5 

Experimental (12) - 1.2 17 / 5 .007 ( .94) 
Total (27) .9 17 / 3 

Self Rated Diet 
Compliance Control (15) +22.1 112 /29 

Experimental (15) + 6.0 54 /14 .25 (.62) 
Total (30) +14.1 87 /16 

Self Rated Exercise 
Compliance Control (15) +41.1 120 /90 

Experimental (15) +26.8 90 /23 .14 (.71) 
Total (30) +34 205 /19 

Self Rated Mean 
Compliance Control (15) + 1.7 28 / 7 

Experimental (15) , + 4.8 ql /10 .06 (.81) 
Total (30) + 3.2 34 / 6 

Number Days/Week 
Exercised Control (15) - 4.7 49 /13 

Experimental (15) + 4.2 89 /24 .11 (.74) 
Total (30) .3 71 /31 

N 
N 
~ 



Table C-4.--Continued 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob.) 

Hours Exercised 
Per Week Control (15) - 2.4 82 /22 

Experimental (15) +91.3 232 /62 2.03 ( .17) 
Total (30) +44.5 178 /34 

Knowledge Test Control (15) + 8.5 18.8/ 4.9 . 
Experimental (15) +19.3 43.9/11. 3 .77 (.39) 
Total (30) +13.9 33.7/ 6.1 * 

*Identifies mean changes significantly different from zero (95% confidence interval). 

N 
N 
\.J1 



Table C-5. Analysis of Variance Relative Percent Change Physiological Variables 

Mean Between Groups 
Variable Group (n) Change S.D./S.E. * F value (Prob.) 

Glycohemoglobin Control (16) -17.2 49.3/12.3 

Experimental (16) -19.4 38.2/ 9.5 .02 (.89) 

Total (32) -18.3 43.4/ 7.7 * 

*Identifies mean changes significantly different from zero (95% confidence interval). 

N 
N 
(J\ 



Table C-6. Analysis of Variance Relative Percent Change Model Variables 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob.) 

Social Support Affect Control (15) +24.0 43.7/11. 3 
Experimental (15) +39.8 40.5/10.5 * 1.05 (.31) 
Total (30) +31.9 42.2/ 7.7 * 

Aid Control (15) +37.8 38.2/ 9.9 * 
Experimental (15) +36.1 48.9/12.6 * .01 ( .92) 
Total (30) +37.0 43.1/ 9.7 * 

Affirmation Control (15) +37.6 42.2/10.9 * 
Experimental (15) +36.4 52.0/13.4 * .01 ( .94) 
Total (30) +37.0 46.5/ 8.5 * 

Internal Health 
Locus of Control Control (15) + .7 40.1/10.4 

Experimental (14) + 7.4 46.4/12.4 .17 ( .68) 
Total (29) + 4.0 42.6/ 7.9 

Current Health Control (15) - 4.1 37.3/ 9.6 
Experimental (14) + 5.1 28.1/ 7.5 .56 ( .46) 
Total (29) + .3 33.0/ 6.1 

Health Outlook Control (15) -17.5 42.2/10.9 
Experimental (14) - 2.6 42.2/11.3 .90 (.35) 
Total (29) -20.3 42.1/ 7.8 

Resistance/ 
Susceptibility Control (15) + 8.7 43.6/11.3 

Experimental (14) -11.0 41. 2/11.0 1.56 (.22) 
Total (29) .8 42.9/ 8.0 N 

N 
'-J 



Table C-6.--Continued 

Mean Between Group 
Variable Group (n) Change S.D./S.E. * F value (Prob.) 

Regimen Importance Control (15) +17.4 48.1/12.4 
Experimental (12) +32.8 47.1/13.6 * .70 (.41) 
Total (27) +24.2 47.4/ 9.1 * 

Regimen Ease/ 
Difficulty Control (15) + 9.3 36.4/ 9.4 

Experimental (12) - 2.1 21.3/ 6.2 .93 (.34) 
Total (27) + 4.2 30.6/ 5.9 

Self Rated Diet 
Compliance Control (15) + 1.9 54.4/14.0 

Experimental (15) + 5.2 58.3/15.1 .03 (.87) 
Total (30) + 3.5 55.4/10.1 

Self Rated Exercise 
Compliance Control (15) + 2.3 48.9/12.6 

Experimental (15) + 4.7 68.4/17.7 .01 (.91) 
Total (30) + 3.5 58.4/10.7 

Self Rated Mean 
Compliance Control (15) +14.0 47.0/12.1 

Experimental (15) +11.4 50.7/13.1 .02 (.89) 
Total (30) +12.7 48.0/ 8.8 

Knowledge Test Control (15) +18.7 30.5/ 7.9 * Experimental (15) + 9.7 21. 7/ 5.6 .85 (.36) 
Total (30) +14.2 26.4/ 4.8 * 

N 

*Identifies mean changes significantly different from zero (95% confidence interval). N 
CXJ 
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Table D-l. Variables, Standard Regression Coefficients, Significance, 
and R2,s: Empirical Model tl (n = 41) 

Variables 
Signif- Adjusted Signif-

Dependent Independent Beta icance R2 icance 

X6 X2 -.26 .09 .13 .03 

X3 .31 .042 

X
7 X3 .49 .001 .22 .001 

X8 X2 -.32 .039 .08 .039 

X10 
X2 -.41 .009 .26 .001 

X4 .38 .009 

X12 X6 .29 .062 .06 .062 

X13 
X

4 
.30 .054 .07 .054 

X14 X6 .35 .027 .10 .027 

Xls X3 .27 .087 .05 .087 



Stage I 

Social Support 
Xl 

Stage II 

Internal HLOC 
X2 

Resistance 
Susceptibility 

X3 

Stage III Stage IV 

-.32 

"~~=-----.4:-:l:--------" Glycohemoglobin R2c.OS (.039) 

'" Xs 

~ .31 • Urine Glucose R2c. 26 (.001) 
XIO 

Diet Compliance R2= .06 (.062) 
X 12 

2 

Current Health ~..:;.~-\:---.-:~-----r 
Exercise Compliance 

X13 
R =.07 (.OS4) 

X4 

Health Outlook 
Xs 

Mean Compliance R2=.10 (.027) 

X 14 

Exercise Time/Week R2=.OS (.OS7) 

XIS 

Figure D-l. Empirical Model tl: Adherence to Diabetic Therapeutic Regimen 
N 
W ..... 
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Table D-2. Variables, Standard Regression Coefficients, Significance, 
and R2's: Empirical Model Health 1 at tID (n = 32) 

Variables 
Signif- Adjusted Signif-

Dependent Independent Beta icance R2 icance 

X2 Xl .67 .000 .43 .000 

X3 Xl .48 .006 .20 .006 

X4 Xl .49 .0001 .72 .000 

X2 .51 .0001 

X7 X3 .89 .001 .31 .003 

X4 -.69 .006 

XIO X2 -.60 .007 .42 .000 

X3 .98 .0001 

Xll X2 -.44 .08 .21 .014 

X3 .74 .005 



Stage I 

Social Support 
Xl 

Stage II Stage III Stage IV 

. Internal HLOC :::---::7"..:..::::::---------_ 
X2 • Exercise Compliance R2=.42 (.000) 

R2 •. 43 (.000) XlO 

V 
Mean Compliance R2=.2l (.014) 

XlI 

Health 1 
X3 

.89 
,.....-------------....,.., Urine Glucose R2a.3l (.003) 

R2=.20 (.006) 

X7 

Figure D-2. Empirical Model tlO: Adherence to Diabetic Therapeutic Regimen with Health 1 

N 
W 
W 
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Table D-3. Variables, Standard Regression Coefficients, Significance, 
and R2's: Empirical Model Health 2 at t lO (n = 32) 

Variables 
Signif- Adjusted Signif-

Dependent Independent Beta icance R2 icance 

X2 Xl .67 .000 .43 .000 

X3 Xl .48 .005 .26 .005 

X4 Xl .44 .011 .17 .011 

X5 Xl .48 .0001 .73 .000 

X3 .53 .000 

X8 X4 .79 .001 .28 .004 

X5 -.57 .014 

XIO X2 -.53 .017 .39 .001 

X4 .91 .000 

X12 X2 -.40 .099 .21 .016 

X4 .71 .005 
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Figure D-3. Empirical Model tIO: Adherence to Diabetic Therapeutic Regimen with Health 2 
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+***------+---------+---------+---------+ EXPECTED .25 .5 .75 1.0 

Figure E2. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Perceived Regimen Ease 
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Figure E7. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Perceived Regimen Importance 
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Figure E15. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Urine Glucose Excretion 
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Figure El7. Scatterplot of Internal Health Locus of Control (ALOCFl) 
against Standardized Residuals for Urine Glucose Excretion 
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Figure E19. Normal Probability Plot of Observed Standardized 
Residuals against Expected Residuals: Self-Rated Diet 
Compliance 

255 



STANDARDIZED SCATTERPLOT 
ACROSS - *RESID DOWN - *PRED 
OUT ++-----+-----+-----+-----+-----t-----++ 3 + + 

I I 
SYMBOLS: 

I I I1AX N 
2 + •• + 

I •• I • 1. 
I ••• I s 2. 

1 + + 
I • I 

• 4. 

I * :: • • I 
o + •• •• • + 

I • I 
I • • • I 

-1 + • • • t 
I • I 
I • • I 

-2 + •• + 
I I 
I I 

-3 + + 
OUT ++-----+-----+-----t-----+-----+-----++ -3 -2 -1 0 1 2 3 OUT 

Figure E20. Scatterplot of Standardized Residuals against Predicted 
Self-rated Diet Compliance 

256 



STANDAROIZ:D SCATTER~lOT 
ACROSS - ADBSF2 DOWN - .RESID 
OUT ++-----+-----+-----+-----+-----+-----++ 

3 + + 
I I 
I • I 

Z + + 
I • • I 
I •• • I 

1 + • • + 
! •• I 
I • • *.s •• I 

0+. + 
I •• • I 
I • * • I 

-1 + • : • + 
I. I 
I I 

-2 + • + 
I • I 
I ! 

-3 + + 
OUT ++-----+-----+-----+-----+-----+-----++ 

-3 -2 -1 0 1 2 3 OUT 

SYM~OLS: 

• : 
• 

MAX N 

1 • 
2. 
4 • 

257 

Figure E2l. Scatterplot of Regimen Ease (ADBSF2) against Standardized 
Residuals for Self-rated Diet Compliance 
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Figure E23. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Self-rated Exercise 
Compliance 
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Figure E24. Scatterplot of Standardized Residuals against Predicted 
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Figure E2S. Scatterplot of Perceived Current Health (AHPQF1) against 
Self-rated Exercise Compliance 
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Figure E26. Histogram of Standardized Residuals: Self-rated Mean 
Compliance 

262 



NOR~~L PROBABILITY (P-P) PLOT 
STA~DARDIZED RESIDUAL 

1.00 +---------+---------+---------+-------*.* 
I • *. I 
I **. I 
I *. I 
I * I 

.75 + • + 
I • * * I o I • ** I 

B I .*** I 
S I • ** t 
E .50 + .*. + 
R I *.** I 
V I .*. I 
E I **. I o I. I 

.25 +.* + 
I *** I 
I *. I I ** I 
1*** I +---------+---------+---------+---------+ EXPECTED 

.25 .5 .75 1.0 

263 

Figure E27. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Self-rated Mean Compliance 
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Figure E28. Scatterplot of Standardized Residuals against Predicted 
Self-rated Mean Compliance 
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Figure E29. Scatterplot of Perceived Regimen Ease (ADBSF2) against 
Self-rated Mean Compliance 
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Figure E30. Histogram of Standardized Residuals: Total Time 
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Figure E3l. Normal Probability Plot of Observed Standardized Residuals 
against Expected Residuals: Total Time Exercised Each 
Week 
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