A Behavioral Family Intervention to Improve Adherence
and Metabolic Control in Children with IDDM
by
Melanie Jean Bonner

Department of Psychology

Thesis submitted to the Faculty of the Department of Psychology,
Virginia Polytechnic Institute and State University
in partial fulfillment of the requirements for the degree of
MASTER OF SCIENCE
in

Psychology

Yo detd T,
Jack M. Finney, C}@Person %!

APPROVED:

Thomas H. Ollendick, Ph.D. Robin Panneton Cooper, Ph.D.

May, 1992
Blacksburg, Virginia



LD
5659

V855
199 2-
Blbb
Q.2



A BEHAVIORAL FAMILY INTERVENTION TO IMPROVE ADHERENCE
AND METABOLIC CONTROL IN CHILDREN WITH IDDM
by
Melanie Jean Bonner
Committee Chairperson: Jack W. Finney, Ph.D.
Department of Psychology
(ABSTRACT)

The present study evaluated the effectiveness of a behavioral family
intervention on adherence and metabolic control in insulin dependent diabetic
children (IDDM). Specifically, assumption of regimen responsibilities between
the parent and child were manipulated to facilitate regimen adherence. The
intervention delivered was a target-specific behavioral contract extended
sequentially across four target behaviors (i.e., blood glucose testing, insulin
injections, diet, and exercise). Regimen components were targeted in a within-
subjects, multiple baseline design across behaviors to assess the relationship
between adherence and metabolic control. Metabolic control was assessed with
a measure of glycosylated hemoglobin (e.g., HbAic.) Five IDDM children (3
female, 2 male), who met study criteria (i.e., nonadherence to blood glucose
testing defined as < 2 tests daily and metabolic status outside the optimal range
using standard laboratory reference values) were recruited from physician
referrals and media announcements. Subjects were between the ages of 10 and
15 years (M = 12.6); four were Caucasian and one was African-American. Mean
duration of diabetes upon entry into the study was 4.3 years. Results revealed
that four subjects responded to the intervention and three of those four
evidenced clinically significant improvements in metabolic control at mid-
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and/or post-study. One subject demonstrated only moderate intervention
effects and no improvement in metabolic control while another increased
adherence, but decrements in metabolic control were noted. These results
suggest that adherence may mediate the relationship between family variables
and metabolic status. Two additional subjects demonstrating consistently good
metabolic were employed to assess the validity of target behaviors. The results

were related to various family and diabetes-specific psychosocial indices.
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A Behavioral Family Intervention to Improve

Adherence and Metabolic Control in Children with IDDM

BRIEF OVERVIEW OF CHRONIC ILLNESS

Epidemiological data indicate that approximately one in ten children in the
United States will be diagnosed with one or more chronic medical conditions by
18 years of age (Gortmaker, 1985; La Greca & Stone, 1985). Furthermore, it has
been estimated that these children comprise approximately 50% of pediatric
practice (Magrab & Calcagno, 1978). As a result of increasingly sophisticated
medical advances, the prognosis for pediatric populations afflicted with chronic
illnesses has improved dramatically. Consequently, pediatric care has shifted
from the management of acute and infectious diseases to chronic disease
management with the focus shifting from death issues to those of coping
(Spinetta, 1983). Additionally, those diagnosed with diseases that have
traditionally had a more favorable prognosis (e.g., diabetes and asthma) now
have the potential to live relatively symptom free and near “normal” lives
through daily management of the disease.

Some maintain that research on chronically ill children is inadequate and
intervention services are lacking (Gaudet & Powers, 1989). This is particularly
important when considering that despite medical advances, a certain percentage
of chronically ill children remain vulnerable in terms of psychosocial problems
(Eiser, 1990). However, research regarding the psychological sequela of
chronically ill children and their families has been characterized by discrepancies
and contradictions. = Currently, some researchers maintain that while
considerable improvements in prognosis are encouraging, living with a chronic

illness has resulted in previously unforeseen problems including disruptive



behavior, nonadherence with treatment regimens, anxiety or depression, poor
socialization with peers, cognitive deficits, and family dysfunction (Drotar, 1981).

According to Epstein and Cluss (1982), the effectiveness of treatment for
chronic illness is dependent on at least two factors: the efficacy of treatment and
the rate of adherence. Differential rates of nonadherence to prescribed medical
regimens have been reported, with estimates ranging from 20-30% for short-
term medical regimens, 30-40% for preventative or curative regimens, and as
high as 50% for adult and pediatric populations for both acute and chronic
conditions (DiMatteo & DiNicola, 1982; La Greca, 1988a; Litt & Cuskey, 1980).
Adherence has been defined differentially by researchers but the majority of
definitions include the extent of concordance between patient behavior and
medical recommendations or fulfillment of a clinical prescription (DiMatteo &
DiNicola, 1982; Haynes, 1979). However, divergent definitions remain, even with
regard to the components of the same illness or medical regimen (La Greca,
1988a). The semantics of adherence also differ including terms such as
compliance, obedience, and therapeutic alliance being used interchangeably
(DiMatteo & DiNicola, 1982). Some have argued that adherence is the most
appropriate term because it implies the necessity of active participation of the
patient in treatment and has less authoritative connotations (Meichenbaum &
Turk, 1987).

The assessment and measurement of adherence can include a variety of direct
and indirect methods for evaluating medication use including: (a) self-report, (b)
therapeutic outcome, (c) pill/bottle counts, (d) physician estimates, (e) mechanical
methods, (f) blood/serum assays, (g) urine assays, and (h) tracer or marker

methods (Epstein & Cluss, 1982). Each method has advantages and



disadvantages and therefore, the use of multiple measures is recommended in
order to obtain a reliable assessment of adherence.

There are a variety of procedures currently used to increase adherence to
medical regimens including: instruction/information, reduction of barriers to
adherence, behavior modification, patient supervision, reminders/cues, and
pharmacy intervention (Epstein & Cluss, 1982; La Greca, 1988a). In a review of
the various approaches, Epstein and Cluss (1982) concluded that behavioral
techniques were among the most effective for improving medication adherence
to chronic regimens. In fact, Varni and Wallander (1984) imply that
nonadherence to long-term regimens is likely in the absence of systematic
behavioral intervention. Such interventions include stimulus-control approaches
(pill salience), self-control approaches (self-monitoring), and reinforcement
approaches (behavioral contracts). However, many chronic illnesses require
adherence to complex regimens that not only include frequent ingestion of
medication, but alterations in other aspects of the individuals’ lives (e.g., diet,
exercise, daily monitoring of symptoms, or frequent blood or urine testing in the
case of diabetes). With advances in medical technology and treatment
procedures, previously life-threatening illnesses can now be successfully
controlled but require an active role by the patient and his/her family (La Greca
& Stone, 1985). With these advances, it is crucial that the problem of
nonadherence be addressed in order to enhance the therapeutic benefits of
these treatment methods. Pediatric psychologists have recently become
increasingly involved in the identification and evaluation of variables that

mediate adherence behaviors in chronic iliness populations.



DIABETES MELLITUS
Characteristics

Diabetes mellitus is a chronic metabolic disorder characterized by insufficient
insulin production by the pancreas. Two types exist that can be classified as
either Type I or insulin-dependent (IDDM) and Type II or non-insulin-
dependent (NIDDM). Together, both disorders represent the third greatest
cause of death in the United States (Jacobson & Leibovich, 1984). NIDDM
accounts for 90% of the diabetic population and is most frequently diagnosed
after age thirty and can generally be regulated through alterations in diet as well
as weight reduction. Although the pancreas maintains some functioning,
exogenous insulin may be needed.

IDDM, however, is typically diagnosed during childhood between the ages
of 5-6 or 11-13 (Johnson, 1988) and is associated with ketoacidosis, a condition
characterized by high blood glucose and the presence of large amounts of
ketone bodies in the blood and urine. It is one of the most prevalent endocrine
disorders diagnosed in children, affecting approximately 1 in 800 children under
the age of 18 (Johnson, 1988). Currently 120,000 children in United States have
been diagnosed with IDDM with comparable frequency between males and
females.

Metabolic homeostasis is compromised by fluctuating hormonal levels of
glucagon and subsequent deficiencies in insulin. These deficiencies result in the
beta cells becoming inactive with insufficient production or a complete lack of
production of endogenous insulin leading to dependence on exogenous insulin
replacement. The disease process results when glucose is ingested by the

diabetic and there is insufficient insulin available for anabolic cell activity,



resulting in blood sugar increases and subsequent spillage of glucose into the
urine. A primary diagnostic indicator is fasting blood glucose levels above 140
mg/dl accompanied by acute thirst (polydipsia), frequent urination (polyuria),
and progressive weight loss despite increased caloric intake (polyphasia)

(Hendrick, 1985).

Etiology and Prognosis

The most widely proposed explanation for the etiology of diabetes
implicates the human leukocyte antigen (HLA) which has been associated with
autoimmune disease. In diabetes, it is suspected that the body erroneously
identifies the pancreatic beta cell (insulin producers) as foreign agents and
consequently produces islet cell antibodies (ICA) which destroy the beta cells
(see LaPorte & Cruickshanks, 1985 for a review).

Presently there is no cure for diabetes mellitus, but it can be diagnosed and
treated successfully by insulin replacement through daily injections. Exogenous
insulin is derived from the pancreas of pigs (porcine insulin) or cows (bovine
insulin) or by synthetic production. IDDM is an example of a chronic disease
that, with recent sophisticated medical advances, can now be controlled with a
fairly good prognosis. However, the prognosis is less optimistic for those
nonadherent to the prescribed medical regimen. This poor prognosis is further
complicated by the fact that diabetes is largely asymptomatic except in cases of
hypo- or hyperglycemia and ketoacidosis. Therefore, it is unlikely that children
and teenagers can adequately appreciate the severity and chronicity of the

disease, which results in little incentive to participate in the requisite daily



management behaviors. This elevates the risk of both short- and long-term

complications.

Implications for Nonadherence

Short-term problems may result from hypoglycemia which is characterized
by insufficient levels of glucose in the blood (e.g., 45 mg/dl and below).
Hypoglycemia most frequently results from erroneous insulin doses, strenuous
exercise, or insufficient levels of carbohydrates. Hyperglycemia occurs when
blood glucose levels are too high and is characterized by fasting levels of 140
mg/dl or higher. If the insulin levels are severely low and blood sugar levels are
abnormally high, ketoacidosis can result. The long-term complications that could
result include: macroangiopathy, a disease which results in a thickening of the
walls of the arteries of the heart, brain, or periphery (particularly the feet);
microangiopathy, resulting in disease of the kidneys (nephropathy), the
peripheral nervous system and/or the autonomic nervous system (neuropathy)
and; diseases of the tiny blood vessels in the retina of the eye (retinopathy)
which currently is the leading cause of new blindness (Hendrick, 1985; Wing,
Epstein, Nowalk, & Lamparski, 1986). Importantly however, the consequences
can be prevented or minimized through proper disease management.

Given that complexity of the treatment regimen is a predictor of adherence, it
is not surprising that adherence to the diabetic regimen is generally quite poor
(Haynes, Taylor, & Sackett, 1979). In fact, some regard it as the most complex
and challenging regimen of all common disease (Fisher, Delamater, Bertelson, &
Kirkley, 1982). However, differences have emerged with increased

chronological age. For example, it has been reported that pre-school and



elementary school children are more adherent than teenagers and that metabolic
control deteriorates as the duration of diabetes increases (Hanson, Henggeler,
Harris, Burghen, & Moore, 1989; Johnson, Silverstein, Rosenbloom, Carter, &
Cunningham, 1986). This is a paradoxical finding considering assessment of
teenaged diabetics generally shows increased knowledge and skills regarding
daily management behaviors. Undoubtedly, the increased role of the parents
with younger children facilitates adherence. Similarly, metabolic control in
teenagers may be mediated by hormonal changes at puberty. However, the role
of psychosocial factors and adherence behaviors cannot be dismissed as
inconsequential for any age group. This suggests that it is necessary to assess
barriers to adherence for individuals at different ages and design interventions
that consider these differences (Johnson, 1988).

Diabetes mellitus is a disease particularly amenable to this type of
psychological intervention, primarily with regard to the factors implicated in
adherence to the daily management behaviors (La Greca & Stone, 1985) and
therefore, serves as a particularly useful model disease for chronic illness

interventions (Hanson, 1990).

Components of the Diabetic Regimen
The diabetic regimen is complex and involves daily management of a number
of behaviors. The prescribed regimen typically involves the following:
1. Blood Glucose Monitoring: Blood glucose testing plays a critical role in the
management of insulin-dependent diabetes mellitus. The tests serve as the
primary and most objective means of feedback to a diabetic regarding glucose

levels in the blood. Because glucose levels fluctuate daily, the diabetic must test



his/her blood so that appropriate behavior changes can be made. It is typically
recommended that the diabetic test the blood and record the results at least four
times daily coinciding with insulin injections, meals, and exercise. Tests are
performed by pricking the finger with a lancet device to obtain a blood sample
that is subsequently dropped onto a reagent strip. Blood glucose concentration
can be determined by either visual comparison of the strip with a chart or by
inserting the strip into a reflectance photometer to obtain an automated reading.
Wysocki (1989) reported the main advantages to monitoring blood glucose
levels as recommended by the American Diabetes Association:

a. Monitoring permits the development of an individualized blood

glucose profile which could guide the physician in treatment
planning and decisions making;

b. the technique could possibly facilitate appropriate day-to-day

treatment choices by patients and their families;

c. it should improve the recognition and prompt response to

emergency situations such as hypoglycemia and incipient diabetic
ketoacidosis; and

d. it could enhance patient education by providing real-life

demonstrations of principles learned in the classroom (p. 184).

While blood glucose monitoring does not have a direct effect on blood
glucose concentrations, it is a technique that when used consistently, can enhance
therapeutic outcome (Wysocki, 1989). Unfortunately, adherence to blood glucose
monitoring is poor, and frequently diabetics across all age ranges fabricate the
results. The unreliability of recorded tests (due to falsification of results) has been

demonstrated in several studies that have used reflectance meters equipped



with a memory function in which stored data was compared to logbook data
(Langer & Mazze, 1986; Mazze et al., 1984; Phillips, Sanchez, Pedromingo, &
Fernandez-Cruz, 1987; Wilson & Endres, 1986). Until recently, however,
adherence to blood glucose monitoring was assessed by self-report. This
suggests an area where interventions are needed that are designed to assess the
frequency, timing, and recording of blood glucose values, using objective and
reliable methods (Wysocki, 1989).

2. Insulin Injections: Exogenous insulin is typically injected one to three times
daily, and may vary depending upon the physician’s prescription, insulin type
and potency, and results of blood glucose tests. The diabetic must routinely
alter the site of injections in order to prevent lipohypertrophy (an increase in
subcutaneous fat) or lipoatrophy (a loss of subcutaneous fat), both of which can
compromise the therapeutic effectiveness of the insulin. Knowledge of the
absorption rates of each injection site is also necessary, particularly in the case
where rapid absorption is desired because of very low insulin levels.

Recently, continuous subcutaneous insulin infusion pumps (CSII) have been
used in place of conventional insulin therapy. The CSII delivers insulin via
indwelling catheters typically placed in a region close to the stomach. Careful
hygiene is crucial to prevent inflammation or infection at the catheter cite which
could adversely affect insulin absorption. Consistent with prescriptions for
careful preprandial (e.g., pre-meal) timing of conventional insulin therapy,
diabetics using the CSII are expected to increase the basal rate of insulin delivery
(i-e., pre-meal bolus that overides the single control over basal infusion) 15-30

minutes prior to meals for maximal effectiveness.



3. Diet: It is generally recommended that the diabetic obtain 50-60% of
calories from carbohydrates, 30-35% from fat, and 15% from protein. Diabetics
are typically placed on an exchange-system that divides foods into six categories
that can be used interchangeably, allowing for variety without compromising the
nutritional value of the meal. It is suggested that diabetics eat at the same time
each day and ingest a similar amount of food at each meal so that intake will
coincide with the temporal course of insulin. Because it is unrealistic to assume
that the family will eat at the same time everyday, it is incumbent upon the
diabetic to adjust insulin injections accordingly to maximize the treatment effects.

4. Exercise: Exercise recommendations vary according to the individual.
Typically, however, diabetics are encouraged to participate in activities at least
three to four times weekly. Exercise can function in an insulin-like manner (e.g.,
by lowering blood sugar), however the effects of exercise are dependent on the
metabolic state at the onset of exercise. Therefore, it is important to test blood
glucose levels prior to increasing activity levels. The diabetic is also encouraged
to have available, 15 gms of fast-acting carbohydrates in case blood glucose
levels are low at the onset or in the event of a hypoglycemic reaction during the
period of exercise.

While adherence to each of the above components of the prescribed regimen
is important, only a few interventions have been designed to impact such
behaviors. Furthermore, many studies erroneously use health outcome as an
indicant of adherence without directly and independently assessing whether
adherence has actually occurred (Epstein & Cluss, 1982). The current study
operationalized adherence using dimensions of each of the above-described

regimen components (see Figure 1). Specifically, dimensions of frequency and
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timing were targeted for blood glucose testing where the diabetic was expected
to perform a minimum of four tests daily prior to meals, insulin injections, and
bedtime. Insulin injection adherence was defined by performance of all
prescribed injections within the appropriate temporal window as indicated by
insulin type. Deviations in nutritional content of meals (e.g., fats, carbohydrates,
and protein) comprised the dietary adherence measure and exercise adherence
was defined as aerobic activity lasting in duration of at least 30 minutes. These
target behaviors were selected on the basis of current conceptualizations of the

diabetic treatment regimen.

Current Conceptualizations

Wing et al. (1986) proposed a self-regulation model to explain how the
diabetic regimen is designed to control blood sugar levels. The authors’
conceptualize the diabetic regimen as a series of behaviors that lead to the
regulation of blood sugar, thereby accomplishing through external behavior
change, what the non-diabetic body does automatically. Behavior change can be
summarized in an algorithm that includes the following components: (a) error
detection whereby the body detects a discrepancy between actual and normal
blood sugar levels following a disturbance in the system. This is accomplished
by frequent blood sugar and urine monitoring; (b) controlling responses
consisting of frequency and accuracy of insulin administrations and subsequent
adjustments based on glucose serum levels once an error has been detected; (c)
reducing disturbances (particularly environmental stimuli) by regulating diet,

exercise, and stress; and (d) self-reinforcement in which reinforcement
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contingencies are provided to facilitate both short and long-term self-regulatory
responses.

While this model addresses the diabetic treatment using a unique approach
(e.g., negative feedback control system), the conceptualization is simplistic and
primarily offers a reiteration of the components involved in the diabetic
regimen. Noteworthy, however, the model stipulates specific behaviors to be
targeted by interventions and suggests several methods by which this could be
achieved. Furthermore, the model accounts for the importance of reinforcement
when targeting treatment adherence. In this regard, the behavioral self-
regulation model presents a useful framework for developing interventions by
highlighting the importance of the multiple behaviors involved in the diabetic
treatment. The validity of this model needs to be subjected to empirical
investigation with direct assessment of self-regulatory behaviors and
employment of a valid index of metabolic control.

Currently, however, health outcome or metabolic control is consistently and
erroneously used as the primary global index of adherence without
consideration of the variables that influence adherence behaviors. Metabolic
control is assessed using measures of glycosylated hemoglobin (Ghb), which
reflects the degree of glucose bound to the hemoglobin in the blood and
represents metabolic control over a 6-8-week period (i.e., the half-life of
hemoglobin is approximately 8 weeks). Currently Ghb represents the most
stable and valid index of metabolic control. Several studies, however, have
operationalized adherence to daily regimen behaviors using this alone or by
using a global adherence index that is inclusive of a variety of different behaviors

(Carney, Schachter, & Davis, 1983; Johnson, et al., 1986). Alternatively,
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adherence should be studied directly to more accurately assess the relationship
between adherence behaviors and metabolic control (Goodall & Halford, 1991).

Using multiple regression analyses Hanson, Henggeler, and Burghen (1987)
developed a multidimensional model that demonstrated how adherence to the
medical regimen was directly related to metabolic control, but is influenced by
mediating variables such as knowledge about diabetes, adolescent age, and
family relations. Appropriately, this model suggests the influence of other
variables that are related to metabolic control and does not rely solely on
measures of Ghb as an index of the level of self-management. While this is an
improvement over previous conceptualizations, this model employed a global
index of adherence by summing the scores of self-report and observational items
across five different adherence behaviors that accounted for only 18.5% of the
variance in predicting adherence. Aggregate scores of adherence may mask the
contributions of each adherence behavior and its relative effects on metabolic
control. This preliminary model, however, provides another useful framework
from which to design interventions.

La Greca (1988b) proposed a framework for IDDM that outlines various
components that could be targeted hierarchically for intervention. Specifically, if
the diabetic possesses the requisite knowledge and skills for diabetes
management (Level I), then treatment adherence or “level of self-care” would
represent the next target behavior (Level II). Behaviors at this level would be
targeted to assess the relationship between adherence and metabolic control.
Once adherence is noted, stress and psychological functioning (Level III) would

be targeted if improvements in metabolic control were not yet noted. This
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model also makes provisions for individual difference variables such as
physiological functioning and disease pathogenesis.

This framework has utility for integrating important psychosocial variables
with disease variables for the design of interventions. Specifically, various
psychosocial variables could potentially influence one or more of the levels of the
model. The current study was designed to address Level II variables (e.g.,
adherence) whereby treatment adherence was targeted using a behavioral
intervention. Behaviors targeted were those identified in the self-regulatory
model proposed by Wing et al. (1986) including blood glucose testing, insulin
injections, diet, and exercise. Furthermore, the relationship between adherence
and metabolic control was evaluated. The emergence of a direct relationship
between these variables would lend support for the negative feedback control
system described by Wing et al. (1986) and would demonstrate the efficacy of
designing Level II interventions. Furthermore, to evaluate the hypothesized
influence of psychosocial variables, family involvement (e.g., family
responsibilities) in the treatment regimen was addressed by the current
intervention. While La Greca’s model proposed that psychosocial factors may
influence metabolic control directly and/or indirectly, the current study was
designed to experimentally explore whether or not adherence could mediate
this relationship, thereby demonstrating an indirect relationship. Data in
support of this hypothesis would be consistent with the conceptualization
proposed by Hanson et al. (1987) described earlier.

The few interventions that have been designed for diabetic populations vary

according to behaviors targeted and measurement procedures employed.
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Typically intervention approaches fall into one of four categories including:

education, skills training, behavioral, and self-monitoring.

Previous Interventions

Education

Educational interventions typically include teaching diabetics about the
characteristics of the disease and its course of treatment. Although knowledge is
decidedly a prerequisite for acquiring the necessary adherence behaviors and
related skills, there is limited evidence of its effectiveness in improving
adherence (Fisher et al., 1982; Johnson, 1988; Watts, 1980). In a review of several
recent educational studies, Goodall and Halford (1991) concluded that increases
in knowledge rarely resulted in improved metabolic control. Educational
interventions frequently demonstrate differences in pre- and post-test measures
of knowledge, but too often studies focus only on knowledge improvements
and do not evaluate the specific effects on adherence to regimen components.
Because all diabetics do not respond to the disease in similar ways, standardized
educational programs that do not account for individual differences may be
limited (Johnson, 1988). As implied in the models described earlier (Hanson et
al., 1987; Wing et al., 1986), knowledge may directly affect adherence, while only
indirectly affecting metabolic control, thereby necessitating alternate

interventions and closer evaluation of the actual adherence behaviors.
Skills Training

There have been a number of skills training and feedback programs

developed that, when added to educational programs, result in improved
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metabolic control. For example, Mazzuca et al. (1986) used a competency-based
computer program. The program, however, placed considerable time demands
on each patient including 14 hours of education as well as a lengthy assessment
period and consequently, the attrition rate was high. Gross, Heimann, Shapiro,
& Schulz (1983) designed an intervention that targeted social skills in juvenile
diabetics based on the premise that this would facilitate coping with
environmental stress (e.g., peer pressure to deviate from prescribed diet).
Ratings of selected target behaviors based on role playing using the Diabetes
Assertiveness Test (Gross & Johnson, 1981) were recorded, including eye
contact, duration of speech, and appropriateness of verbalizations, as well as an
index of overall affect for the experimental (social skills training) and control
groups (no training). Both groups demonstrated similar levels of metabolic
control prior to the study. Results showed a substantial improvement in the
ability to cope effectively with stressful social situations related to diabetes for
the experimental group. However, no improvements in metabolic control were
found using hemoglobin measures. While it is likely that improved social skills
can influence metabolic control by reducing the effects of stressful situations, the
current study did not evaluate other factors including adherence behaviors. The
non-significant effect on metabolic control could have been masked by
deviations in insulin requirements, dietary intake, lack of exercise, or any number
of related variables.

Follansbee, La Greca, & Citrin (1983) randomly assigned juvenile diabetics to
either a coping skill training (CST) group or a discussion-control group during a
summer camp. Whereas the CST group improved with respect to assertiveness

in diabetes-related social situations as demonstrated by role-playing and self-
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report assessments, both groups improved with respect to adherence. The
authors suggested that the positive experience of the diabetes camp may explain
the similar improvements for both groups. La Greca (1988a) suggested that
while the results were encouraging, replication in a more natural setting is

needed.

Self-Monitoring Interventions

Interventions that do not incorporate behavioral contingencies have been
less successful. For example, self-monitoring of blood glucose levels is a critical
component in the diabetic regimen, and several studies have designed
interventions to target this behavior. Using questionnaire responses from a
large sample of unselected diabetic children, Wing et al. (1985) reported that
there were no differences in metabolic control as a function of the frequency and
accuracy of glucose testing for diabetics using both blood and urine tests.
However, as cited above, fabrication of test results is common and could have
affected the validity of the results. Additionally, adherence to other components
of the regimen such as insulin injections and dietary consumption were not
reported. Evaluation of the temporal congruence with other regimen behaviors
is needed (e.g., insulin, meals, exercise) before inferences can be extrapolated to
conclusions about metabolic control.

In another study that targeted blood glucose monitoring, subjects in a self-
monitoring group were compared to a group that received an education
intervention only (Mann, Noronha, & Hohnstgon, 1984). Results showed no
significant differences between baseline mean glucose levels and those recorded

at 18 months. Additionally no differences were reported in glycosylated
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hemoglobin levels between the two groups, suggesting minimal therapeutic
benefit.

The above studies suggest that self-monitoring alone is not sufficient to
produce significant changes, particularly in the absence of a behavioral
manipulation. Studies that have incorporated behavioral principles, however,
have been more successful. For example, Carney et al. (1983) designed a
behavior modification program to increase blood glucose monitoring using
contingent praise and a point system for the completion, appropriate timing,
and recording of blood glucose levels in a log book. During baseline, three
subjects were employed, two of which refused to test their blood glucose and
one who required considerable nagging by the parents to complete even 20% of
the recommended urine tests (blood glucose monitoring was still a relatively new
concept). Results showed dramatic increases in the percentage of time the
children monitored their blood glucose as well as improvement in glycosylated
hemoglobin measures. These rates were maintained at a 4-month follow-up.
While these data are encouraging, adherence to other aspects of the regimen
was not monitored and behavior change was not reported based upon the
result of the glucose tests (e.g., insulin adjustments). Although parental reports
indicated an improvement in dietary intake, it cannot be determined whether
the improvements in metabolic control resulted from the percentage increase in
blood glucose monitoring, dietary improvements, or to some other variables
potentially related to the regimen.

Wysocki, Green, & Huxtable (1989) also evaluated the effects of a behavioral
contract on adherence to the prescribed frequency of blood glucose monitoring

and metabolic control. Using reflectance meters with memory capabilities,
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diabetics were randomly assigned to a meter only or a meter plus contract
group. Results revealed that the contract group maintained adherence levels
over the 16-week period of data collection, whereas the meter alone group
evidenced a significant decline in adherence at the 8th week. While these group
differences corroborate the utility of a behavioral contract as an intervention
strategy, neither group showed improvements in metabolic control which is
consistent with the findings of previous studies (Glasgow, McCaul & Schafer,
1987; Wing et al., 1985).

However, according to Wysocki (1989) such interventions should not be
prematurely abandoned, and efforts are needed to clarify the inconsistencies
and contradictory findings regarding the impact of glucose monitoring on
metabolic control. Wysocki suggests that variables that potentially mediate the
utility of monitoring need to be addressed further and evaluations of more than
a single dimension of blood glucose monitoring behavior is warranted. This may
necessitate combining several behavioral dimensions, including the precision of
testing techniques, reliability of patient reported data, frequency of testing, and
the timing of testing before an accurate assessment of the benefits of blood
glucose monitoring can emerge. With the development of sophisticated glucose
meters that have a memory capacity, the potential for reliable behavioral
assessment is enhanced. Additionally, as more components of the diabetic
regimen are evaluated concurrently, better predictors of adherence and perhaps
metabolic control may emerge. Support for this contention comes from Schafer,
Glasgow, McCaul, and Dreher (1983) where results from a multiple regression
analysis demonstrated that the combination of blood glucose monitoring, careful

insulin measurement, and dietary adherence predicted metabolic control well.
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Similarly, in a recent study of metabolic control, extensive statistical analyses
suggested that a single dimension of diabetic adherence is limited (Glasgow et
al., 1987). However, given that behavior modification procedures have been
successful in at least increasing the frequency of blood glucose monitoring, the
procedures should now to be extended to other behavioral dimensions in an
effort to use this information effectively to yield improvements in metabolic
control. Further replications of earlier behavioral studies that were successful in
increasing the percentage of negative urine tests (Epstein et al., 1981) should be
conducted using blood glucose monitoring as the dependent variable in an effort
to yield improvements in metabolic control (Wysocki, 1989).

While self-monitoring of blood glucose levels is a requisite skill, alone it is of
limited value if the diabetic does not use the information for effective behavior
change (e.g., insulin adjustments) (Wysocki, 1989). This dimension of blood
glucose monitoring has received little attention and the results that have been
reported are discouraging. In a recent study, Delamater, Davis, Bubb, and Smith
(1987) found that while 72% of the adolescents sampled tested their blood
glucose levels two times daily only 50% recorded the results and 47% reported
rarely or never altering insulin dosage based on the results. This highlights the
importance of not only monitoring glucose levels frequently, but also recording
the results so that if the diabetic is not making the necessary alterations in insulin
units, the physician can intervene after reviewing the recorded values. Blood
glucose testing and relevant dimensions of this behavior represents a vastly
understudied area and necessitates the development of methods to evaluate and

improve the use of the test results (Wing et al., 1985).
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As a variant to the self-monitoring interventions, several studies have been
designed to train patients to discriminate blood sugar levels by using subjective
appraisals. For example, subjects have been taught to discriminate between
normal and high blood sugar levels (hyperglycemia) by receiving feedback
regarding the accuracy of discriminations (Cameron & Curtis, 1980; Gross et al.,
1983). However, there are a wide variety of symptoms that can be experienced
prior to and during a hypo- or hyperglycemic reaction that underscores the
need for blood glucose testing. For example, hypoglycemia may be preceded
by symptoms ranging from light headedness and hunger to lack of coordination
and delirium, depending on the intensity of the reaction. While it is possible for
diabetics to be trained to recognize their own idiosyncratic symptoms, a blood
glucose test should not be negated. The blood glucose test provides more
accurate data and allows for appropriate behavior change decisions (e.g.,
increased insulin, consumption of carbohydrates). This will also help the diabetic
avoid the impending reaction and will guard against overcompensation for the
reaction. Consistent testing and the resulting feedback may also help the
diabetic predict the metabolic effects of particular stressful events, thereby

increasing the likelihood of avoiding or counteracting those effects (Watts, 1980).

Behavioral Interventions

The diabetes literature is characterized by a paucity of comprehensive and
effective behavioral intervention studies, although a few have been successful.
While the majority of behavioral interventions have focused on Type II Diabetes

using weight reduction methods, several studies with IDDM report promising
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and useful results for both improvements in adherence behaviors and metabolic
control (Goodall & Halford, 1991).

Epstein et al. (1981) used a multiple baseline design across groups to evaluate
the effects of a comprehensive treatment program for a sample of 19 diabetic
children and their families. The intervention targeted several aspects of the
diabetic regimen, including insulin adjustment, diet, exercise, as well as parent
training. Specifically, parents were instructed to use a point economy system by
providing positive contingencies for improved outcome in the form of symptom
reduction (e.g., negative urine test results). While significant increases in negative
urine glucose results were reported, improvements in metabolic control were not
found. However, this study relied on the results of urine glucose tests which
detect the presence of excess blood sugar that has spilled into the urine. This
represents only a variable relationship to actual blood glucose levels. While in
the past this method has been the primary means of daily feedback regarding
glucose levels, negative results do not provide feedback regarding the level of
blood sugar and therefore, do not account for the differential renal thresholds
for blood glucose across individuals (Fisher et al., 1982). In other words, urine
tests simply tell the diabetic that too much glucose has spilled, but do not
provide crucial data regarding how much. More accurate and sophisticated
assessments of serum glucose levels have been developed in the last decade and
have improved the quantification of daily self-management behaviors (Goodall
& Halford, 1991). Home blood glucose monitoring provides continuous data
and therefore is more sensitive to the varying levels of serum glucose. Although

the procedure is more invasive than urine testing, such advances allow the



diabetic to determine if insulin or dietary adjustments are warranted which may
help prevent the occurrence of hypo- or hyperglycemia. (Carney et al., 1983).

In a single-case study, Lowe & Lutzker (1979) used a multiple baseline design
across behaviors to evaluate the effects of written instructions (“memo”) and a
point system on three targeted behaviors. The point system resulted in
increased adherence during the intervention for urine testing and foot care and
was maintained at a 10-week follow-up assessment. The “memo” condition was
successful for dietary adherence in the absence of a point system, however, the
authors noted the inherent reinforcing properties of eating and suggested that
the results be interpreted cautiously. Additionally, the subject’s mothers assumed
the responsibility for following the dietary guidelines proposed by the
American Diabetes Association.

Using a multiple baseline across behaviors design, Schafer, Glasgow, &
McCaul (1982) targeted several regimen components identified by diabetics and
family members as barriers to adherence. Behaviors were targeted by
sequentially presenting three behavioral procedures including: self-monitoring,
behavioral contracting, and a graduated goal setting phase that was based upon
baseline data. Results showed increased adherence and metabolic control for
two of the three subjects following the goal-setting method for exercise behavior.
However, contingent reinforcement was necessary to improve adherence to the
timing of insulin injections for one subject. The third subject did not demonstrate
an increase in adherence behaviors nor metabolic control, a finding attributed to
the subject’s dysfunctional family environment. Although the sample size was

small, these results point to the relationship between adherence and metabolic

23



control and attest to the efficacy of behavioral treatments as well as the
significance of the family environment.

Another study involved training of both diabetics and their families in the
principles of behavior modification. Gross, Magalnick, & Richardson (1985)
found that families receiving this training reported declines in family conflict as
well as an increase in adherence to the medical regimen. Training involved
providing information and role-playing exercises related to reinforcement,
punishment, extinction, shaping, self-management, modifying the behavior of
others, negotiation, and contracting. While this was a nicely controlled
behavioral investigation, the results suggested that both the experimental and
control groups demonstrated significant improvements in metabolic control.
This finding might be attributed to the fact that behavior modification sessions
were conducted separately between the parent and child. Perhaps if the focus
of the intervention had been more integrative and family-oriented, the
controlling effects of the program would have been demonstrated by significant
differences in metabolic control between the experimental and control groups.

While behavioral interventions have demonstrated some success in
improving adherence, the literature has been characterized by a general lack of
acknowledgement of the role of family members in the management of the
disease. Much of the early research conducted with chronic illness populations
focused primarily on the medical characteristics of the child only, consistent with
the medical or disease model of medicine. However, this model does not
sufficiently account for other important variables that potentially mediate the
illness condition (Russo & Tarbell, 1984) including psychosocial variables such as

family discord or family involvement. Furthermore, empirically based family
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approaches are quite rare (see Finney & Bonner, under review, for a review;
Friedrich & Copeland, 1983).

In an innovative study of diabetics and their families, Satin, La Greca, Zigo, &
Skyler (1989) reported the significant effects of a multifamily group intervention
on metabolic control. Diabetics and their families were assigned to one of three
groups: multifamily plus parent simulation of diabetes (MF-5); multifamily
without simulation (MF), and control. The family intervention consisted of
discussions of diabetes management and attitudes among parents and children,
discussion of ways the family could work harmoniously regarding diabetes
management, and “brainstorming” on how things could be improved. Emphasis
was also placed on enhancing family communication and problem solving. The
parents assigned to the MF-S group were asked to simulate having a diagnosis
of diabetes for 1 week in addition to attending family counseling. The results
showed that families in both intervention groups evidenced clinically significant
improvements in total Ghb from pre- to post-intervention. The control group
did not change. Although no differences were found on subscales of the Family
Environment Scale (FES), this study was the first to demonstrate the effectiveness
of a family based group intervention and confirmed it with health outcome data.
The authors suggested the the FES may not have been sensitive enough to detect
daily changes in how families cope with diabetes issues. Importantly, at post-
treatment, mothers in the MF and ME-S groups rated their children as higher in
diabetes self-management activities. This suggests that improved adherence
may have influenced the metabolic status of the subjects as a result of the family
intervention and suggests that the behavior of family members represents

another potentially useful treatment target.
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Parental Responsibility and Disease Management

While family behavior is clearly implicated in the adherence behaviors of
diabetics, this influence warrants further investigation. Specifically, in order to
examine adherence behaviors adequately, it may be necessary to first delineate
who assumes responsibility for various aspects of the prescribed regimen (La
Greca, 1988a). Maddux et al. (1986) suggests that increasing a child’s
responsibility for health-related behaviors is an important goal given the
increased prevalence of single-parent families and families with two working
parents. Moreover, the authors’ suggest that the “greatest challenge and
potential for advancement in child health psychology will come from efforts to
increase childrens' responsibility for their own health and safety” (pp. 32). They
suggest that interventions designed to meet this challenge can be effective if
consideration is given to developmental parameters. Therefore, it is necessary
to first determine the degree of independence possible, expected, and tolerated
by family members. This is important when considering the results of several
studies that suggest that increased responsibility is associated with poor
metabolic control (La Greca 1982; La Greca, Follansbee, & Skyler, 1990).
Moreover, Skyler (1980) suggests that the diabetic should not assume complete
responsibility for the regimen, unless he/she feels comfortable with independent
self-management.

Ingersoll, Orr, Herrold, and Golden (1986) reported that older and more
cognitively mature adolescents adjusted their insulin more frequently based
upon blood glucose levels. The authors attributed the behavior of those that did
not make adjustments when clearly mandated by the test results to the fact that

the parents relinquished responsibility for that part of the regimen prematurely.
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Other studies report that good metabolic control is found in families that are
involved in the treatment regimen by sharing responsibilities while those in
poor control were embedded in a family environment that required the child to
assume full responsibility for all aspects of the regimen (Anderson et al., 1981;
Hanson & Henggeler, 1984; La Greca, 1982; Newbrough et al., 1985).
Alternatively, poor control is also evidenced in families where parents are too
involved and assume too much responsibility (e.g., by being overprotective)
(LaHood, 1970). Furthermore, Wertlieb et al. (1986) found that negative
behavioral symptoms in IDDM children were correlated with family
environments that did not support independence and self-sufficiency.

Certainly, parents of young children would be expected to be involved in the
treatment process much more extensively than parents of adolescents who
themselves are presumably mature enough to handle the additional
responsibilities. Therefore, it follows that problems with adherence behaviors
can be expected when the respective roles of the family and diabetic are
equivocal (Newbrough et al., 1985).

While family involvement reportedly has a positive affect, albeit indirect, on
metabolic control, it is critically important for a child to learn how to manage
his /her medical regimen such that the behaviors become habitual before the
child gets older and parental involvement may no longer be feasible (Lowe &
Lutzker, 1979). This would facilitate the acquisition of health behaviors that can
subsequently be integrated into an individual’s existing daily routine.

Recently, Anderson et al. (1990) highlighted the importance of sharing and
transfer of responsibility for diabetes management tasks. They found that in

addition to adherence, disagreements between parents and diabetic children
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regarding their perceptions of the assumption of responsibility for diabetes
management was predictive of metabolic control. The importance of patterns of
agreement and disagreements was underscored when these researchers found
that 70% of the families reported that “no one takes responsibility” for one or
more regimen tasks. These results suggest that equivocally defined
responsibilities need to be identified and clarified before conclusions about the
relationship between adherence and metabolic control can be drawn. This is
particularly important for preadolescents and adolescents who are seeking more
independence in many aspects of their lives. Unfortunately, it is at this crucial
time that communication about the transfer and assumption of responsibilities
seems to be the most ill-defined (Anderson et al., 1990). Therefore, interventions
that facilitate the delineation and negotiation of diabetes management tasks are
warranted. When tasks are specifically defined and targeted in an adherence
intervention, more informed conclusions can be made about the influence of the
family environment on adherence and consequently, metabolic control. A
behavioral or contingency contract is a method particularly amenable to this
type of responsibility /adherence intervention and involves an agreement for

behavior change.

Behavioral Contracts
Behavioral contracts involve several components including: (a) a clear and
detailed description of the behavior to be performed; (b) specification of
positive rewards if behavior is appropriate; (c) provisions for failure to perform

specified behavior; (d) outline of the methods by which the behavior is to be
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observed, measured, and recorded; and (e) arrangement so that rewards are
proximal to the appropriately performed behavior (Shelton & Levy, 1981).

Behavioral contracting may involve the manipulation of commitment
whereby the client agrees verbally, in writing, or a combination of the two to
perform the specified behavior (Shelton & Levy, 1981; Wurtele, Galanos, &
Roberts, 1980). There have been a number of studies that have used
commitment strategies to improve short-term adherence behaviors such as
adherence to 10-day antibiotic regimens (Putnam, Finney, Barkley, & Bonner,
1991) or combined strategies that include both behavioral and educational
techniques (Finney, Friman, Rapoff, & Christophersen, 1985) that have proven
successful in improving adherence. However, there have been few studies that
have investigated the impact of commitment to regimens that require multiple
adherence behaviors. One recent study reported that a verbal commitment
increased the adherence behaviors prescribed for treatment of otitis media
(Kulik & Carlino, 1987). Additional research is needed to determine if this
method can be extended to long-term multi-component regimens.

In a review of intervention studies classified as behavioral, educational, or
combined, Haynes (1979) rated the effectiveness of each type and concluded
that behavioral interventions were as good as those that combined strategies
(85% and 88%, respectively), whereas educational interventions alone were the
least successful in increasing adherence (64%). This is consistent with the findings
in the diabetes intervention literature. Three studies reported earlier (Carney et
al., 1983; Schafer et al., 1982; Wysocki et al., 1989) have demonstrated the virtues

of behavioral contracts with regard to improved frequency of blood glucose
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monitoring. This method now requires extension to other components of the
regimen to determine the effects on adherence behaviors.

Too often, however, studies employ an approach that combines a number of
adherence variables into one measure of adherence, thereby masking the
potential significance of individual adherence behaviors (Goodall, & Halford,
1991). Using a principal-component factor analysis of 13 adherence behaviors,
Johnson et al. (1986) reported a five-factor solution that accounted for 70.6% of
the variance. The factors included: (1) exercise measures; (2) injection measures
(3) diet type; (4) eating frequency and glucose testing frequency; and (5) total
calories consumed and amount of concentrated sweets ingested. These results
are consistent with the findings of Schafer et al. (1983) and suggest that
adherence to the diabetic regimen is not a unitary construct and diabetics are not
characteristically good or bad adherers. However, the components of the
regimen could be viewed as interdependent and functionally related since the
therapeutic effectiveness of one component of the regimen is necessarily
dependent upon other components. Therefore, a global measure of adherence
that combines some or all of these components into one index of adherence may
not be appropriate and may lead to erroneous findings. Additionally, it does
not reveal to the patient or physician why metabolic control is not maintained
within the expected range which may seriously circumvent proper health care
delivery. Therefore, even subjects who are non-adherent to only one
component, particularly blood glucose testing, are likely compromising the
therapeutic benefits of adherence to other components. For example, even if a
child administers all prescribed insulin injections, if he/she does not test the

blood glucose levels first, an incorrect amount may be injected which may lead to
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problems (e.g., hypoglycemia). Since adherence to one aspect of the regimen
does not predict adherence to others (Johnson et al., 1986), an evaluation of each
adherence behavior is critical in order to determine avenues that require
behavior change. Interventions can then be developed to target adherence to
each component while establishing the functional relationship between each
behavior. The behavioral contingency contract then that can more specifically
address issues of responsibility and barriers to adherence for parents and
children, thus structuring the activities of diabetics and others that indirectly
affect and are affected by the disease.

While behavioral contracts have been used in nomothetic studies, the
specificity, preciseness, and individualistic nature that characterizes this
approach may be compromised in group designs. Instead, the effectiveness of
this type of intervention might be better demonstrated using an idiographic
approach. Clarity and precision are particularly important when assessing a

complex construct such as adherence.

Single Case Designs

Studies that employ within-subjects, single-case designs that allow for the
comprehensive evaluation of individual behaviors are needed to more accurately
assess the relationship between adherence and metabolic control. Such designs
may alleviate the problems inherent in using aggregate definitions of adherence
or problems associated with making comparisons across diabetics who are
heterogeneous with respect to developmental levels, family environments,
regimen prescriptions, or level of metabolic control. A closer examination of

daily self-management behaviors using an individuals” own behavior as a
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baseline from which to make comparisons may help clarify the relationship
between adherence and metabolic control as well as facilitate our understanding
of the directionality and temporal ordering of this relationship (Glasgow,
Wilson, & McCaul, 1985).

Single-case designs are more flexible and allow for the adjustment of
treatment strategies in accordance with the response of the patient. This is
particularly important when attempting to isolate effective strategies in
populations where methods of behavior change have yielded equivocal results
(Rapoff & Christophersen, 1982). It is particularly crucial to design such
interventions for pediatric populations who may not have an adequate
understanding and appreciation for the potential long-term complications that
could result from maintaining poor metabolic control. If adherence behaviors
can be improved and maintained through behavioral methods and can be
demonstrated to influence metabolic control, the prognosis for juvenile diabetics

could be more favorable.

Rationale for Current Study

Because behavioral methods have demonstrated the most promising results
for adherence to long-term regimens, the current proposal was designed to
evaluate the effects of a behavioral family intervention on adherence to four
target behaviors including: blood glucose testing, insulin injections, exercise, and
dietary recommendations. The proposed study evaluated the effects of a target-
specific written behavioral contract on adherence to the prescribed regimen.

Although the target behaviors chosen were topographically distinct, blood

glucose testing is integrally involved in other regimen components. Therefore,
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by initially placing contingencies on dimensions of blood glucose testing, an
assessment of potential of the target behaviors was possible. It could also
indicate how future interventions could be designed and where contingencies
could best be placed to maximize the therapeutic effects of the regimen.

A behavioral contract was chosen because of its potential applicability for
altering the behaviors of both the parent and child with regard to the
prescribed regimen. It allows for target-specific barriers to adherence to be
addressed with specifications of how those barriers can be attenuated.
Importantly, provisions negotiated by both the parent and child can be outlined
such that performance of the adherence behaviors is enhanced. This necessitates
active participation by both the parent and child and therefore, allows for an
evaluation of the diabetic in the context of the family system. Because adherence
to the behaviors of the prescribed regimen generally does not have inherent
positive properties, target-specific proximal rewards were outlined in the
contract for each intervention and delivered by the parent. An emphasis was
also placed on distal rewards associated with improved metabolic control. The
controlling effects of the behavioral contract were inferred by evaluating rate
changes in treated targets while rates remain unchanged in untreated targets

(Barlow & Hersen, 1984).

Hypotheses
1) Behavioral contracting between the parent and child will result in increased
adherence to blood glucose testing, insulin injections, diet, and exercise.
2) Target-specific, proximal rewards contingent on performance of the behaviors

outlined in the contract will improve the adherence to each target behavior, but
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only when the intervention specifically targets that behavior. Untreated
behaviors will not be affected until the contingency is placed on that behavior.
3) Behaviors that have already been targeted and rewarded will remain high
since the contract is extended and cumulative.

4) An emphasis on distal rewards contingent on improved metabolic control will
serve to maintain target adherence behaviors following the removal of proximal
rewards during the follow-up period.

5) Improved adherence will result in enhanced metabolic control as measured by

a glycosylated hemoglobin test (HbA;) at post-study.

METHOD
Subjects

Five children with IDDM, (3 female, 2 male) who met study criteria (i.e.,
nonadherence to blood glucose testing defined as < 2 tests daily and metabolic
status outside the optimal range according to normal laboratory reference
values) were recruited from physician referrals and media announcements.
Subjects were between the ages of 10 and 15 (M = 12.6); four were Caucasian and
one was African-American. Three subjects were from intact families, one from a
family where the father was deceased, and one from a home in which the
parents were separated at the time of the study. The duration of IDDM at study
entry ranged from 1 year, 11 months to 6 years, 1 month (M =4.3) (see Table 1).
All subjects were under the care of a pediatrician or endocrinologist. Four
subjects injected insulin (Regular and Lente) one to two times daily and one

subject used an insulin pump. Subjects were paid $30.00 for participation. To
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assess metabolic control, all subjects had a glycosylated hemoglobin test (Hbg.)
within two weeks prior to the beginning of the study (see Table 2).

A sample of two additional children with IDDM who demonstrated
consistently good metabolic control were included to provide a comparison of
target behaviors. Subjects included two Caucasian females, ages 10 and 11 whose

duration of IDDM was 7 years, 7 months and 2 years, 0 months respectively.

Design and Procedure

A within-subject multiple baseline design across behaviors was employed
(Barlow & Hersen, 1984). Following an initial baseline of a minimum of two
weeks, a series of four interventions were implemented sequentially, across time,
to evaluate adherence to four target behaviors of the prescribed diabetic
regimen. Targets included: blood glucose testing, insulin injections, dietary
intake, and exercise. Baseline periods for each target behavior consisted of daily
monitoring of selected dimensions of each behavior by the diabetic and
continued through all phases of the study. To assess nonadherence, subjects
were instructed to record daily regimen behaviors for a minimum of two weeks.
During the baseline phase, parents were instructed to record these behaviors
periodically as a reliability check.

The intervention consisted of developing a target-specific behavioral contract
that over time, included additional target behaviors. Each intervention included
the following:

1. Delineation of the regimen responsibilities assumed by the diabetic
and his/her parent(s) as well as those that are equivocally defined for the

specified target behaviors. This was assessed using the Diabetes Family
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Behavior Checklist (Schafer et al., 1986) and responses to an interview (see
Appendixes A and B).

2. Identification of the problems or concerns associated with the current
division of responsibilities and potential reasons for nonadherence using
the Barriers to Adherence Scale (Glasgow et al., 1986) (see Appendix C).

3. Development of a behavioral contract with target-specific contingent
rewards designed to address the barriers specific to the target behavior.
The contract was negotiated between the parent(s) and the diabetic for
each target behavior and implemented sequentially and was facilitated by
the researcher (see Appendix D). Included in each contract were the
following objectives:

a. an outline of the adherence behaviors expected for the target behavior;

b. specification of the responsibilities to be assumed by the diabetic and
the parent(s);

c. daily and/or weekly rewards contingent on completing target-specific
adherence behaviors;

d. designation of rewards available for improved health outcome as
defined by improved glycosylated hemoglobin results at the three-
month follow-up period; and

e. signature from both the parent and child indicating that they agree to
adhere to the stated objectives.

Before the intervention, each child was administered a knowledge test
developed by the Michigan Diabetes Research and Training Center (1988; see
Appendix E) and was evaluated on the skills requisite for adhering to the target

behavior (by a physician or diabetes educator when necessary) to determine if
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assumption of the negotiated responsibilities was legitimate. This was necessary
to eliminate lack of knowledge or a skills deficit as a contributing factor to
nonadherence.

Two additional family measures were administered, The Family Adaptability
and Cohesion Evaluation Scales (FACES I1II; Olson, Portner, & Lavee, 1985) and
the Family Routines Inventory (FRL Jensen, James, Boyce, & Hartnett, 1983).
These instruments were used to assess family functioning and to facilitate the
development of the behavioral contract (see Appendixes F and G).

The Multidimensional Health Locus of Control (MHLC; Thompson et al.,
1987) was also administered to evaluate the extent to which subjects believed

they controlled their health outcome.

Target/Measures

Blood Glucose Testing: Adherence was defined by an absence of deviations
on the dimensions of frequency, timing, and recording of blood glucose levels.
* Frequency: Blood glucose levels should be monitored a minimum frequency
of four times daily.
* Timing: At a minimum, blood glucose levels should be monitored prior to
dinner or a large meal, exercising, insulin injections, and bedtime.
* Recording: All test results must be recorded in the logbook provided by the
experimenter.

Each diabetic was provided with a Lifescan One Touch II glucometer
(Johnson & Johnson Company) for blood glucose testing. These meters were

equipped with a memory function (250 test capacity) that recorded the date,
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time, and level of blood glucose. This provided objective data to validate the
self-report logbook data.

Behavior change as a result of blood glucose testing was also recorded and
evaluated as a secondary dependent variable that was not specifically targeted.
Daily glucose results and subsequent behavior change (if any) was reviewed to
determine if the appropriate action was taken. Percentages were calculated by
dividing the number of results that were followed by appropriate adjustments
by the number of blood glucose test results recorded. Adjustments were defined
as appropriate when no change was made when the glucose level was in the
normal range and when compensatory changes were made for glucose levels

that fell within the hyperglycemic (>180) or hypoglycemic (<75) range.

Insulin Injections: Adherence was defined by an absence of deviations on the
dimensions of appropriate frequency and timing.
* Frequency: Insulin frequency must correspond to that prescribed by the
physician or endocrinologist (typically 1-2 injections daily).
* Timing: Insulin must be administered in appropriate temporal congruity with
meals and insulin peaks and must not deviate by more than 15-30 minutes of
that prescribed by the physician.

The site of the insulin injection was evaluated to determine if regularity of
rotation was accomplished and served as a secondary dependent variable that

was not specifically targeted.

Dietary Intake: Adherence was defined by an absence of deviations on the

dimensions of caloric intake.
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* Two unscheduled 24-hour recall interviews were conducted each week by the
researcher to assess the caloric composition of daily meals. Deviations were
recorded if caloric intake violated the recommendations of the American
Diabetes Association. Current recommendations include 60% of calories from
carbohydrates, 25% from fat, and 15% from protein. If physician
recommendations differ from those listed above, adherence definitions were
altered accordingly. Deviations were recorded by subtracting the ideal
consumption from the actual consumption for each category. A score above zero
indicates over-consumption of calories from a particular category; a score of zero
indicates ideal consumption; and a score below zero indicates under-

consumption (Johnson et al., 1986).

Exercise: Adherence was defined by an absence of deviations on the
dimensions of activity frequency and availability of a fast acting simple-sugar.
» Frequency: Subjects were required to exercise at least three times per week.
Duration was determined from physician recommendations. Although this was
assessed primarily by self-report, the subjects were observed on several
occasions if the selected exercise behavior was one that was public. Otherwise,
the subjects were asked to verify their exercising behavior (e.g., note from soccer
coach) when feasible.
» Carbohydrate Availability: Subjects were asked to record if a fast-acting
carbohydrate was easily accessible during periods of exercise in case of a
hypoglycemic episode. The criteria for adherence was a minimum of 15 grams of

the carbohydrate.
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* A secondary dependent variable included the recording of the site of the daily
insulin injections to determine if it was conducive to the chosen exercise.
Glycosylated hemoglobin tests were completed before and after the study
and served as an index of health outcome. Decreases of 1-2% are considered
clinically significant improvements (Goldstein et al., 1982; Jovanovic & Peterson,

1981).

Family Targets

On the basis of interview and assessment data, problematic regimen
behaviors were identified by the researcher. During the interventions family
members were asked to negotiate which person was to assume responsibility for
particular behaviors and to identify means by which this could be achieved by
problem solving. Assessment and intervention profiles are given for each
subject in Appendix I. Except where noted, all families accepted the division of
responsibility described below.

Glucose Intervention. The glucose intervention fostered independence in
children by allowing the children to set occasions where at least two blood
glucose test could be performed in the absence of parental guidance (e.g., at
school, before exercise, at bedtime) while still allowing a supervisory role for
preprandial tests. This supervisory role was maintained given that it is on the
basis of the preprandial tests that insulin dose adjustments are typically made for
hyperglycemia. Additionally, when hypoglycemia occurs, incipient central
nervous system dysfunction can occur quickly leaving the child unable to
respond to the emergency alone. The children and the family members in the
current study all agreed that assistance was still required for these important

decisions. Instead of dictating the appropriate adjustment however, the parents
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were encouraged to problem solve with the diabetic. Secondly, the child was
expected to keep his/her glucometer available at all times (e.g., at school,
friend’s house, etc.). In addition to contributing to independence, this was
considered important so that the child could not cite unavailability of the
glucometer as a reason for not testing. Thirdly, the child was given the
responsibility for keeping an inventory of glucose testing supplies (e.g., test
strips, lancets) and to alert a parent when supply depletion reached a specified
level (e.g., 8 test strips left). Again the purpose was to increase responsibility
and to reduce the potential for using a lack of supplies as a reason for not
testing. Finally, children were expected to record all blood test results. The
purpose of this behavior was to provide feedback such that a glucose profile
could emerge and provide standards by which the child could interpret results
over time. For example, if glucose levels are generally low in the evening before
bedtime this should provide a marker to judge an unusually high result.
Secondly, the test records could be used by the childs” physician to make
informed decisions about the regimen prescription. Finally, the records could be
used by the parents to judge performance and provide rewards accordingly.
One important caveat to the above guidelines for increased independence was
that diabetics were expected to immediately report any instances of extreme
hypo- or hyperglycemia in case assistance was needed. The parental response
to such reports comprised the first responsibility delineated.

Specifically, the parent was expected to be supportive and helpful in the
event of an extreme score instead of demanding an explanation for the result or
_punishing the child. Subjects in the current study cited this as perhaps their

biggest complaint about their parents” behavior. Secondly, the parents were
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expected to provide assistance in interpreting and making adjustments for
preprandial blood glucose tests. In response to the supply inventory kept by
the subject, the parent was expected to maintain supplies. Finally, and
importantly, the parent was to reward performance, not results, of daily blood
glucose tests. This behavior could be supplemented by providing verbal praise
for good results and constructive feedback/suggestions for poor results but the
reward was not to be contingent on this. Feedback about poor results was to be
given in a manner that was encouraging, not accusatory or punishing.

Insulin Regimen. Because all children with the exception of one (W) were
delivering their own insulin, the insulin intervention primarily focused on
structuring family routines in order to accommodate the necessary temporal
interval between insulin peaks and meal timing. In general, the diabetic children
assumed responsibility for altering morning and/or evening routines sufficiently
to ensure that ample time was allotted to the insulin regimen. During baseline, all
subjects ignored the temporal relationship and instead insulin was injected
simultaneously with meals and in many cases after the meal, which likely
compromised the therapeutic effects. Therefore, children were expected to set
alarms in order to wake up at a time to accommodate the time interval in the
mornings or they were expected to alter the order of morning behaviors (e.g.,
injection, shower, then meal). Secondly, the diabetics were expected to inquire
about meal timing instead of relying on the parent to prompt or "nag" them
about the injection. Thirdly, diabetics were also expected to keep a supply
inventory. Subject W who was not injecting his insulin independently yet (only 1

injection daily), was instead required to prepare the injection site, have the



supplies ready, and practice injections on scheduled mornings as his
responsibilities.

Parental responsibilities for the insulin intervention included consistent meal
timing in order to increase routinization and predictability in the family
environment and maintenance of supplies.

Dietary Regimen. In the dietary intervention, diabetics assumed
responsibility for contributing to meal planning and in some cases meal
preparation. For example, the diabetic was expected to select foods that were
appropriate for the regimen for the family meals and to provide input on
shopping lists. Independence was also fostered by giving the child the primary
responsibility for lunch meals. This meant that it was the child's responsibility to
pack his/her lunch on days when the school lunch was not appropriate for the
dietary regimen or to take supplements for the school lunch (e.g., take an apple
instead of eating the school dessert). Additionally, the children were expected
to select the appropriate milk product at lunch (e.g., low fat instead of whole or
chocolate). Finally, the diabetics were expected to eat all meals (frequently they
skipped breakfast) and to eat snacks at prescribed times only. Related to this, in
the event of parental absence at meal time, diabetics were expected to prepare
their own meals in order to maintain the dietary routine.

Parental responsibilities included providing a variety of foods for meal
preparation and snacks (frequently the children reported that they were "sick of
eating the same thing every day"). It was expected that the greater the variety
in the diet regimen, the less likely the children would be to deviate from their
diets. Instrumental support was provided when the parents structured their

own routines so that meals could be eaten together at a time that accommodated
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insulin peaks of the diabetic. When this was not possible or when the parent
was absent, they were also responsible for providing foods that were
reasonably simple to prepare and appropriate for the diabetic diet.

Exercise Regimen. Diabetics were given the responsibility for initiating
regular exercise routines (other than school physical education); choosing indoor
activities in the event of inclement weather (this was identified as a barrier to
adherence for all subjects), and ensuring that fast-acting carbohydrates were
available in several places in the event of a hypoglycemic response (e.g., in
locker at school, book bag, purse). Finally, children were expected to exercise at
times when blood sugar results indicated it would be appropriate,

with consideration of insulin peaks.

Parental responsibilities included maintaining supplies of fast-acting
carbohydrates that were designated as diabetes specific snacks (e.g., other
family members were not to deplete the supply). Secondly, parents were to be
tolerant of indoor physical activity (e.g., aerobics). Instrumental support was
provided when the parents agreed to participate in exercise routines

periodically (e.g., walked or rode bikes together).

Follow-Up
Follow-up data were collected one-month post-study. Subjects were asked to
monitor their adherence behaviors for a one week period and two diet

interviews were conducted.



Data Analysis

The results were analyzed by visual inspection of a graphic display of the
data (Baer, 1977; Barlow & Hersen, 1984) across baseline and intervention phases
and computation of phase means and adherence index percentages for glucose
and insulin target behaviors. The adherence index (Al) represents a composite
of frequency and timing dimensions relative to the level of adherence prescribed
for each phase (e.g., Al = total number of tests or injections performed at the
appropriate time/level of adherence prescribed). Dietary data were analyzed

with Nutritionist III (1985) computer software.

RESULTS

Subject B: (Figure 2)
Glucose Regimen

Figure 2 shows that subject B tested her blood glucose an average of 1.9 times
daily during baseline with all tests performed at the appropriate time. When the
glucose intervention was implemented B initially demonstrated a sharp increase
in daily tests, but over time, responding leveled off to a mean of 2.8 tests daily,
revealing moderate intervention effects. Of those 2.8 daily tests, 95% were
performed at the appropriate time. Figure 2 illustrates the effects of the
intervention by revealing an increase in responding when blood glucose testing
was specifically targeted, with no concomitant increase in non-targeted
behaviors. Testing frequency and timing remained relatively stable across
subsequent interventions although responding to both variables decreased

during the final phase (e.g., exercise) with 2.6 tests performed at the appropriate
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time on 92% of occasions. Table 3 summarizes frequency means, timing
percentages, and adherence indices across conditions.

Therefore, adherence to glucose timing was demonstrated initially following
intervention, but was limited to a mean of 2.8 tests across all phases. In fact, this
subject only achieved 100% adherence on 5 of 118 days. Furthermore, it should
be noted that B was the only subject who fabricated data for blood glucose
testing during the baseline phase of the experiment. Data collected from the
memory function of her blood glucose testing meter revealed that there were
several errors of commission. Although reliability data were collected from the
mother, this subject’s father cautioned the experimenter about the accuracy of
this data as well. Therefore, the accuracy of the self-report data that could not be
independently verified is questionable.

Insulin Regimen

Baseline responding for insulin behaviors revealed a mean performance of 2
tests daily indicating 100% adherence to insulin injection frequency. Of the 66
injections given during the baseline phase, however, only 2 were performed at
the appropriate time yielding an adherence index of only 3%. When the insulin
intervention was delivered, injection frequency remained high and 77% of the
injections were given within the appropriate temporal interval with meals.
Frequency remained stable across subsequent phases of the study but
decrements in timing behavior were noted. This suggests moderate maintenance
of intervention effects (see Table 4).

Dietary Regimen
Dietary intake evidenced substantial variability across all phases of the study.

However, there was marked under-consumption of carbohydrates during the
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baseline phase and over-consumption of fat. Figure 2 shows a substantial
decrease in fat consumption after the intervention and this decrease was
maintained. Carbohydrate consumption showed an initial increase close to ideal
consumption during the first week of intervention (week 11) but subsequently
returned to near baseline levels. During the first week of the exercise
intervention (week 15), carbohydrate intake returned to the ideal level, but the
effects were not maintained. Protein intake was relatively stable across all
phases. According to medical records, this subject gained approximately 8-10
pounds over the course of the study, which suggests that errors of omission may
have occurred with this subject’s self-report data. In other words, this subject
may have failed to report all food consumed (overtly or covertly) during recall
interviews.
Exercise Regimen

Baseline responding to exercise behaviors (frequency and availability of a
carbohydrate) was characterized by nonadherence with the exception of week
5. When exercise was specifically targeted, weekly exercise frequency increased
to three times for week 15 (adherence reached) and two times for week 16.
Carbohydrates were available on all occasions. While intervention effects for
adherence for both variables were noted, exercise responding demonstrated an
initial increase during the dietary intervention (see weeks 11-14) although
adherence (e.g., three times weekly) levels were not achieved. This suggests,
however, that diet and exercise may not be independent target behaviors,
particularly with regard to fat consumption. Ideally, baseline for exercise
behaviors would have been extended for another week to determine if

responding continued to increase or returned to previously levels. However,
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due to the problems mentioned above with this subject, the experimenter
proceeded to introduce the final phase of the study.
Health Outcome |

The health outcome measure for subject B revealed a post-study increase in
glycosylated hemoglobin by 1% (see Table 2). Although considerable increases
in responding over baseline were exhibited with the implementation of glucose
testing and insulin timing interventions, these increases suggested only moderate
adherence overall. Additionally, maintenance of responding decreased for all
dependent measures. This is important given that the hemoglobin assay yields a
mean glycosylated hemoglobin level over the previous 6-8 weeks which would
have predominantly reflected the subject’s responding during the latter phases
of the study. Finally, as mentioned earlier, the questionable veracity of the self-
report data may also help explain the health outcome results.

One Month Follow-Up

Data collected at the one month follow-up period revealed a return to
baseline levels of responding for glucose behaviors. While insulin responding
evidenced a progressive regression toward baseline across the intervention
phases, responding was moderately higher at the follow-up period when
compared to baseline levels. Minimal improvements were noted in

carbohydrate intake and protein intake reached the ideal level.

Subject W: (Figure 3)

Glucose Regimen

Baseline responding for blood glucose testing revealed that W tested his

blood a mean of 2.3 times daily with only 28% of those tests performed at the
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appropriate time. When glucose testing was specifically targeted, frequency
increased considerably to a mean of 3.8 tests daily with 74% performed at the
correct time with no concomitant increases in non-targeted behaviors.
Maintenance of responding to this target was evidenced during subsequent
conditions with an improvement noted in timing during the final phase of the
study (see Table 3).
Insulin Regimen

Baseline insulin responding yielded a mean frequency of one injection daily
yielding 100% adherence, however, only 25% of those injections were given at
the appropriate time. When the insulin intervention was delivered, frequency
remained stable and appropriate timing increased considerably to 85% which
demonstrated the effectiveness of the intervention. These results are particularly
important given that this subject only received one injection daily. Insulin
frequency responding was maintained during subsequent conditions although a
slight decrease was noted in timing during the exercise condition (see Table 4).
Dietary Regimen

Dietary analyses indicated that during baseline, calorie consumption initially
demonstrated levels that were close to ideal (e.g., weeks 1 and 3). However,
decrements were noted prior to the introduction of the glucose intervention.
Over the course of the baseline period fat was typically over-consumed but
decreased closer to the ideal line during the diet intervention. Under-
consumption characterized baseline intake of carbohydrates and levels close to
the ideal were achieved during the intervention. Less remarkable changes were

evidenced for protein which remained fairly stable across all phases.

Exercise Regimen
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Exercise responding revealed very little activity during baseline with only
one week where adherence was achieved. However, 100% adherence was
exhibited during the exercise intervention. For this subject, diet and exercise
appeared to be independent behaviors.

Health Outcome

A mid-study glycosylated hemoglobin test was performed which reflected
behavioral responding following both glucose and insulin interventions. At this
time, glucose adherence was 71% and insulin adherence was 85%. The test
revealed a clinically notable 3.8% decrease over pre-study levels. Additionally,
this result was the lowest ever achieved for this subject with previous levels
never falling below 12% and reaching as high as 17.3% on one occasion. The
post-study health outcome index revealed glycosylated hemoglobin percentage
of 9.5% which suggests that metabolic status remained stable (see Table 2).

One Month Follow-Up
Data collected at the one month follow-up period revealed maintenance of

responding to all target behaviors.

Subject T: (Figure 4)
Glucose Regimen

Baseline responding for blood glucose testing revealed a mean of 2.1 tests
daily with 97% of those tests performed at the appropriate time. During the
glucose intervention phase, frequency increased to a mean of 3.9 tests daily with
92% performed at the appropriate time. Frequency increased to perfect

adherence during the insulin intervention (e.g., 4 tests daily) and remained high
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across subsequent condition. Timing, however decreased in the final phase. (see
Table 3).
Insulin Regimen

During baseline for insulin behaviors, T injected insulin a mean of two times
daily equalling 100% adherence. However, injections were given during the
appropriate time interval only 11% of the time. When timing was specifically
targeted during the insulin intervention, frequency remained stable while timing
showed a marked increase to 84%. Frequency remained stable throughout all
subsequent phases but maintenance of timing behaviors deteriorated somewhat
during the final condition of the study (see Table 4).
Dietary Regimen

Dietary intake during baseline revealed that, consistent with the previous
two subjects, carbohydrate intake was low and fat intake was initially low but
increased considerably prior to the intervention. During the intervention, fat
consumption reached near ideal levels but carbohydrate intake remained low
(although higher than baseline levels). Protein levels remained stable across all
phases.
Exercise Regimen

While the exercise intervention demonstrated an increase in responding, this
subject was already exercising fairly regularly throughout the study. Because she
was concerned with weight gain, she purchased an aerobics videotape and
began exercising during baseline and increased responding over the course of
the study. While it might be argued that this responding was in response to
participation in the study, the fact that the behavior was maintained over all

phases suggests that other factors were involved. Given that adherence was
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initially reached during the glucose intervention and maintained for 10 of the
subsequent weeks, it is plausible that increased attention to other areas of the
diabetic regimen generalized to exercise behavior, thereby suggesting that
exercise covaries with other target behaviors. An intervention was introduced
anyway since a slight decrease in responding was noted during the latter part of
the diet phase.
Health Outcome

The health outcome index result of 8.3% is a clinically significant 1.8% decrease
over the pre-study glycosylated hemoglobin level (see Table 2).
One Month Follow-Up

Data collected at the one month follow-up period revealed an average
testing frequency of three tests daily but a return to baseline levels of
responding for glucose timing (Al = 67%). Insulin timing was consistent with
responding during the final phase of the study, although considerably higher
when compared to baseline. Dietary intake was close to ideal for fat and
protein and carbohydrate intake was consistent with that during the

intervention. Exercising decreased substantially.

Subject H. (Figure 5)
Glucose Regimen

Baseline data for blood glucose testing frequency and timing revealed
marked nonadherence (e.g., only one test performed during the 28 day baseline
period). When the glucose behaviors were specifically targeted, testing
frequency increased sharply to an average of 3.7 tests daily with 98% performed

at the appropriate time. No changes were observed in non-targeted behaviors.
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Testing frequency declined across subsequent conditions to an average of two
tests daily during the final phase of the study although timing remained high
(see Table 3).
Insulin Regimen

During baseline, insulin frequency data indicated that two injections were
performed daily, however, only 15% of the injections were administered at the
appropriate time. When the insulin intervention was implemented, frequency
remained adherent and appropriate timing index yielded 61% which represents
a substantial increase over baseline behavior. Insulin frequency and timing
remained stable for the remainder of the study although two injections were
erroneously omitted during the final phase of the study (see Table 4).
Dietary Regimen

Dietary intake during baseline revealed that, consistent with other subjects,
carbohydrate intake was low and fat intake was high prior to the intervention.
During the intervention, fat and carbohydrate consumption reached near ideal
levels but carbohydrate intake decreased progressively and approached
baseline levels during the final week of the study. Protein levels remained stable
across all phases.
Exercise Regimen

Because of the already high adherence to the exercise regimen, a formal
exercise intervention was not implemented.
Health Outcome

A mid-study glycosylated hemoglobin test was performed which reflected
behavioral responding following both glucose and insulin interventions. It

should be noted that this subject exercised regularly throughout all phases of the
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study. Specifically, he reached or exceeded the adherence index specified in the
study for 7 out of the 9 weeks prior to the hemoglobin test. Therefore, the
hemoglobin test included this data as well as glucose adherence of 70% and
insulin adherence at 61%. The test revealed a clinically significant 4% decrease
over pre-study levels, which placed him in the normal range. Additionally, this
result was the lowest ever achieved for this subject. The post-study health
outcome index revealed a glycosylated hemoglobin percentage of 8.8%. This
represents .8% decrease over pre-study results and approached clinical
significance (see Table 2). This was in spite of the fact that this subject continued
to exercise regularly and insulin adherence was maintained at the level achieved
for the mid-study hemoglobin test. However, maintenance of glucose regimen
behaviors decreased considerably. Additionally, it should be noted that
following the insulin intervention, this subject’s physician changed the timing of
insulin injections (e.g., injections were to be given at 5:30 everyday, regardless of
meal timing). Given the increase in glycosylated hemoglobin levels following
this alteration, it appears as though this subject would benefit from returning to
the temporal parameters suggested by the insulin intervention (e.g., 15-30
minutes prior to meals). Consistent with other subjects, it appears as though
glucose testing and insulin behaviors contribute the most to the glycosylated
hemoglobin results.
One Month Follow-Up

Data collected at the one month follow-up period revealed moderate
maintenance of responding to all target behaviors. Although glucose
responding was characterized by a progressive decline across the intervention

phases, follow-up data suggests considerable improvement over baseline.



Subject S (Figure 6)
Glucose Regimen

Figure 6 shows that Subject S tested her blood glucose an average of 1.3 times
daily during baseline with 63% of those tests performed at the appropriate time.
When the glucose intervention was implemented S initially demonstrated a
increase to 2.9 daily tests (71% performed at the appropriate time), and
continued to increase during the insulin phase. However, during the diet phase,
S failed to complete the daily monitoring forms and in the final phase,
responding (particularly appropriate timing) decreased considerably (see Table
3). Figure 6 illustrates the initial effects of the intervention by revealing an
increase in responding when blood glucose testing was specifically targeted.

Additionally, it appears as though glucose and insulin regimen behaviors are
functionally related for this subject. Figure 6 reveals that when glucose testing
was targeted, changes in insulin behaviors were also noted. An insulin
intervention was delivered anyway given that there was additional room for
improvement.
Insulin Regimen

Subject S used a continuous subcutaneous insulin infusion pump (CSII) instead
of insulin delivery by injection. Baseline responding for insulin behaviors
revealed a mean performance of two basal rate increases daily indicating 100%
adherence for frequency. Of the 138 meal-boluses during the baseline phase,
however, only 31 were performed at the appropriate time yielding an
adherence index of only 22%. All 31 occurred when glucose testing was
targeted. When the insulin intervention was delivered, frequency remained

high and basal rate increases were performed within the appropriate temporal
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interval on 75% of the occasions. Frequency remained stable across subsequent
phases of the study but timing decrements were noted in the final phase,
suggesting moderate maintenance of intervention effects (see Table 4).
Dietary Regimen

Dietary intake during baseline evidenced substantial variability. However,
with the exception of week 4, there was marked under-consumption of
carbohydrates. Fat intake was close to ideal levels for the majority of the
baseline period (with the exception of weeks 6,8,10). Figure 6 shows the
improvements in carbohydrate intake and near ideal levels of fat consumption
after intervention. According to medical records, this subject gained
approximately 18 pounds across the three weeks prior to and including the
study period, which suggests that errors of omission may have occurred with
this subject’s self-report data. Additionally, the nutritional content of between
meal snacks was not assessed. Protein intake for this subject was somewhat
higher than other subjects and this may also have contributed to weight gain.
Notably, this subject’s mother reported that S frequently coped with "stress"
periods by eating. Given that at the time of the study, this subject's life was
characterized by a considerable degree of stress the weight gain could have
been expected. Finally, this subject's father participated during the diet
intervention for one session only. While he and the subject appeared to
appropriately negotiate treatment goals for meals at his house, the effectiveness
of the diet contract could not be evaluated. S reported that the father did not

follow through on his designated responsibilities, however.

56



Exercise Regimen

Baseline responding to exercise behaviors (frequency and availability of a
carbohydrate) was characterized by moderate adherence (with the exception of
week 7), the adherence criterion was not met. When exercise was specifically
targeted, weekly exercise frequency increased to 3 times for week 15 and 5
times for the final week.

Health Outcome

The health outcome measure for subject S revealed a disappointing post-
study increase in glycosylated hemoglobin by 3.3% (see Table 2).

One Month Follow-Up

Data collected at the one-month follow-up period suggested poor
maintenance of responding to blood glucose testing and adequate maintenance
of insulin behaviors. Near ideal levels of carbohydrates and fats were consumed

and adherence to the exercise regimen was maintained.

Comparison Subjects
Subject J (Figure 7)

During the three week monitoring period, Figure 8 reveals that subject ]
tested her blood a mean of 2.7 times daily with 95% of those tests performed at
the appropriate time. All insulin injections were given and 81% were given in
the appropriate time interval. Dietary analyses revealed under-consumption of
carbohydrates but only minimal over-consumption of fat. The adherence
criterion was met for exercise frequency for two of the three weeks and

carbohydrates were available during all occasions.
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Subject A (Figure 8)

During the three week monitoring period, Figure 7 illustrates that subject K
tested her blood an average of 3.8 times daily and 91% of these tests were
performed at the appropriate time. Insulin injection frequency was stable (e.g., 2
injections daily) and injections were given at the appropriate time on 81% of the
occasions. Consistent with the treatment subjects, this subject’s diet was
characterized by over-consumption of fat and under-consumption of
carbohydrates. Exercise data indicated adherence across the three week period

with carbohydrates available on all occasions.

Regimen Alterations

Table 5 summarizes the percentage of appropriate action taken following
blood glucose testing. While this behavior was not specifically targeted, the data
is informative for interpreting intervention effects. Appropriate change was
defined in the current study as the administration of supplemental insulin when
preprandial blood glucose levels reached the hyperglycemic range (>180) or
compensatory responses when blood glucose levels fell within the hypoglycemic
range (<75). The most appropriate response in the latter case would be the
ingestion of a fast-acting carbohydrate. Judgments about insulin supplements
were based upon specific recommendations for subjects if provided by his/her
physician/endocrinologist. If specific guidelines were not provided, algorithms
proposed by Skyler, Skyler, Seigler, & O'Sulllivan (1981) were used. These
algorithms were developed on the basis of insulin type, weight of the diabetic,

and blood glucose ranges. For example, a person greater than 40kg in weight
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on regular insulin should administer 1-2 units of insulin (supplements) for every
30-50 mg/dl that the preprandial blood glucose result exceeded 140 mg/dl.

In general treatment subjects made appropriate alterations on greater than
half of the possible occasions during baseline. Following the glucose
intervention, improvements in alterations were noted. One subject (B), however,
made the appropriate change on only 37% of the possible occasions. This is
noteworthy given that this subject had fewer opportunities to make changes
given her relative nonadherence to blood glucose testing across treatment
phases. In effect, she not only failed to take advantage of feedback, but when
the feedback was available, it was responded to inappropriately. Noteworthy
is subject H who tested his blood only one time during baseline and in the
treatment phase, made appropriate adjustments 61% of the time which likely
contributed to the clinically significant change in metabolic control at mid-study.
Comparison subjects demonstrated the greatest percentage of appropriate
changes (e.g., 87% and 80% percent). With the exception of one subject (T),
changes made in response to hypoglycemic test results were considerably better
than those for hyperglycemic test results.

Data regarding other secondary dependent variables (e.g., rotation of
injection site and appropriateness of injection site for chosen exercise) suggested

adequate adherence.

Psychosocial Measures
Psychosocial data are summarized in Tables 12 through 17. In general
subjects’ ratings on the FACES III (Table 6) indicated that their families were

functioning in the mid- or extreme ranges of the circumplex model. Interestingly,
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discrepancies were noted between child and parental ratings for all subjects,
with most parents’ rating their families as balanced.

All treatment subjects except one (subject B) evidenced increases in positive
family behaviors at post-study as measured by the DFBC (Table 7). The data for
negative family behaviors were variable.

All children except one comparison subject (subject J) believed health-related
behaviors were controlled internally as measured by the MDHL (Table 8).

The frequency of barriers to adherence was higher for treatment subjects
(with the exception of subject 5) at pre- and post-study on the BAS (Table 9).
However, the frequency of barriers endorsed for treatment subjects decreased
to the level of comparison subjects at post-study (with the exception of subject B).

Diabetes knowledge as measured by DKT (Table 10) scores were low (below
70% for all subjects except S and A) and endorsement of pre-study family
routines on the FRI (Table 11) did not distinguish treatment from comparison

subjects.

DISCUSSION

The current study was designed to assess the effectiveness of a behavioral
family intervention for improving diabetes management in children with IDDM
and to evaluate the nature of the relationship between adherence and metabolic
control. The results showed that adherence could be improved using a family
intervention and that in general, improved adherence directly affected
metabolic control. Specifically, four of the five children demonstrated substantial
improvements in adherence across all target behaviors. One subject evidenced

improvements initially, but adherence levels were not maintained. Of the four
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subjects that increased adherence, three showed clinically significant
improvements in metabolic control as indexed by Ghb levels at mid- and/or
post study. The data suggested moderate support for the independence of
target behaviors; however, there was some evidence to suggest that diet and
exercise may covary with other regimen behaviors for some individuals.
Furthermore, for one subject, glucose testing and insulin behaviors appeared to
be functionally related.

Temporal generalization of treatment effects was attempted by using
delayed rewards (for improved health outcome) and through the inclusion of
family members as active agents who could continue the intervention upon
completion of the study. In general, however, data collected at the one-month
follow-up period revealed only moderate maintenance of responding to target
behaviors.

While the delineation of family responsibilities has been identified as one
important variable for diabetes management (Anderson et al., 1990; Ruggiero,
Mindell, & Kairys, 1991), this has never been manipulated and tested empirically.
The current study suggests that by instructing diabetics and their parent(s) to
identify important regimen behaviors and then negotiating which person is to
assume responsibility for each behavior, an environment conducive to adherence
can be constructed. Behavioral contracting was particularly useful for this
strategy. In the current study, instead of the contract being proposed between
the therapist and subject as in the more traditional approach, the contract was
placed between the diabetic and relevant family members who agreed to
participate. The utility of this approach is highlighted when considering that

with chronic illness, the family is partially, and in some cases, fully responsible
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for the medical care (La Greca & Stone, 1985). Therefore, contracting between
family members is a viable strategy that might facilitate maintenance of treatment
gains once removed from the treatment setting. These contracts were based on
individual psychosocial profiles using both global family measures and more
proximal diabetes specific assessment tools. Additionally, interview data
facilitated their development.

The contracts in the current study fostered independence in the diabetic
children by allowing them to assume more responsibility for their regimen while
allowing the parents to remain peripherally involved. Parent behaviors were
expected to become more encouraging and supportive. Responsibility for
behaviors specified in the contract was assumed by a family member only when
agreement was reached that such responsibility assumption was appropriate.
The importance of family negotiation of the regimen responsibilities is
underscored when considering that some have found that increased
responsibility is associated with poorer metabolic control (La Greca, 1982; Satin,
La Greca, Zigo, & Skyler, 1990). Indeed this appeared to be the case with
subject S who assumed more responsibilities, demonstrated improved
adherence, and yet showed poorer metabolic control. In general, however,
increased responsibility was associated with improvements in metabolic control.
These results are not necessarily inconsistent with previous findings since
responsibility in the current study was transferred to diabetics in a mutually
agreed upon manner while also allowing parents to remain involved. Therefore,
consistent with Anderson et al. (1990), it is the family sharing of responsibility

that is associated with well-controlled children. This suggests that it may not be
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the amount of responsibility per se, but how it is delineated and transferred to
the diabetic that is most important.

Another important component of the intervention employed in the current
study was the provision of rewards for adherence behaviors. Rewarding
healthy behavior is important when one considers that with diabetes, there are
relatively few immediate consequences for noncompliance. It is well established
that some children may not be cognitively prepared to understand the potential
long-term impact of poor management of a disease, and therefore, contingencies
need to be altered so that the likelihood of disease management is enhanced.
Furthermore, rewarding disease related healthy behaviors may reduce the need
for a child to use the disease as a means of eliciting attention or using the
diabetes as a "crutch." Although setting definable treatment goals is an integral
component of many behavioral programs, long-term goal setting may not
always be feasible with chronically ill children given the uncertainty of the course
of their disease. However, when combined with short-range goals, a focus on
distal goals may be appropriate. In the current study, the provision of a larger
reward for improved metabolic control at post-study served as a long-term
goal.

The incremental nature of the contract (e.g., 1 target behavior at a time) was
useful in that it allowed the diabetic and family members to make behavioral
changes progressively. Given the complexity of the regimen, this strategy is
preferable to advising major alterations that might be overwhelming to families
already experiencing difficulties with disease management. Rosenstock (1985)

suggests that this type of approach allows for successes at each stage of the
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intervention and consequently increases self-efficacy, thereby facilitating the
introduction of subsequent target behaviors.

The results of the current study are contrary to those of other studies that
have failed to find a relationship between adherence and metabolic control (see
Johnson et al., 1990 for a review). Consistent with Anderson et al. (1990),
however, three families where responsibilities were clearly defined
demonstrated improved adherence and better metabolic control. However, the
current data suggest that the influence of each dependent variable may not be
comparable in its influence on Ghb results (see Figure 9). While the precise
effects of each variable could not be determined from the design employed in
the present study, it appears as though behavior change on the dimensions of
the glucose and insulin regimens, particularly timing, comprises the primary
influence on metabolic status. This was suggested by mid-study hemoglobin tests
performed for two subjects and the adherence indices for the final phases of the
study that comprised post-study Ghb levels. Furthermore, because all subjects in
the current study demonstrated adherence to insulin injection frequency during
baseline, this variable alone was not sufficient to improve metabolic control.
Therefore, it appears as though the timing dimension combined with
improvements in the glucose regimen were the most important while diet and
exercise adherence as defined in the current study, did not appear to add much
to the therapeutic effectiveness of the intervention. This study, however, does
not show the independent effects of the target dimensions of glucose and insulin
behaviors. For example, it is not known how much of an effect would have been
produced following improvements in each of the glucose regimen dimensions

combined only with insulin frequency adherence versus the effects of insulin



frequency and timing in the absence of glucose regimen adherence. Therefore, it
is not clear whether it is the interaction between the glucose and insulin regimens
or specific effects of each regimen that related most to metabolic status. Because
the best available index of metabolic control is the Ghb test which represents
control over the previous 6-8 weeks, the effects of each dependent variable
alone could not be determined.

Although exercise does not appear to add anything unique to the index of
metabolic control, the importance of this regimen component should not be
dismissed prematurely given that exercise facilitates insulin absorption and
utilization. Perhaps the effects are more cumulative and since it was the last
behavior targeted, its influence may not have been apparent following only two
weeks of improved adherence (particularly when this is contrasted with the
relative absence of energy expenditure prior to exercise intervention). The
remarkable improvement in metabolic control at mid-study for subject H (after
the glucose and insulin interventions) may have been facilitated by the fact that
he was already adherent to the exercise regimen, although this would not
explain subject W’s mid-study improvement.

Similarly, adherence to the dietary regimen should remain as a target for
future interventions given the hypothesized effects of dietary adherence on
long-term consequences (e.g., atherosclerosis). Again, levels of adherence may
not have been sustained long enough to result in notable effects on metabolic
control. Interestingly, however, the comparison subjects were not particularly
adherent to these behaviors and yet consistently maintained good metabolic
control. Additional factors that may have compromised the effectiveness of the

dietary intervention are discussed later.
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The results of the current study helped clarify the relationship between
adherence and health outcome and addressed some of the inconsistencies in the
literature. The target behaviors chosen for the intervention were consistent with
those that have been identified in the literature as important for positive health
outcome (see Wing et al., 1986) as assessed using a valid index of metabolic
control. Because the data from previous studies have yielded equivocal results
regarding the relationship between these target behaviors and metabolic
control, an attempt was also made to empirically validate these targets. This was
accomplished post-hoc by employing diabetic “exemplars” who evidenced
consistently good metabolic control and comparing them to the intervention
subjects on the adherence dimensions (see Weist, Ollendick, & Finney, 1991;
Weist et al.,, in press). According to Weist et al. (1991) the process for empirical
validation should progress from an evaluation of potentially important variables
as gleaned from the literature using a between-groups design. Following this,
the target behaviors that emerge as significant would then be subjected to an
idiographic intervention. Recently, using a nomothetic approach Weist et al. (in
press) identified several important target variables that distinguished diabetic
children and adolescence in optimal metabolic control from those characterized
by non-optimal metabolic status. Specifically, family environment variables
(family rules and routines), health locus of control, and coping style emerged as
relevant variables to investigate in an idiographic design. Based on these
findings, the current study was designed to further investigate family variables,
specifically issues of family responsibility for diabetes management.

Additionally, health locus of control was assessed but not specifically targeted.
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Interestingly, adherence did not emerge as a valid target behavior in the
Weist et al. (1991) study. Although this is consistent with the equivocal findings
in the literature regarding the nature of the relationship between adherence and
metabolic control, adequate assessment of this relationship has been precluded
by at least two factors in many investigations: 1) indirect or lack of an
independent assessment of adherence with adherence being erroneously
inferred from health outcome measures and 2) the lack of a comprehensive
assessment of adherence (e.g., typically only one behavior has been assessed or
targeted in testing hypotheses about adherence). Therefore, given the
limitations inherent in the literature, to determine the validity of adherence as a
relevant target, it was necessary to first devise a way to effectively increase
adherence to the levels thought to be important for metabolic control. Only then
could the effects of adherence on health outcome be assessed.

The comparison subjects employed in the current study differed from
treatment subjects in baseline in that they were more adherent to the blood
glucose testing and insulin injection regimens, had families that were
characterized by a relative absence of diabetes management and responsibility
problems as assessed by a structured interview and psychosocial measures, and
were in good metabolic control. When adherence was manipulated in the
treatment subjects, the differences were less marked between treatment and
comparison subjects, most notably with regard to glucose and insulin adherence,
thereby supporting the validity of these target behaviors. Moreover, subject B,
who did not evidence substantial improvements in these variables, consequently
did not show improvements in metabolic control. The behaviors targeted for

the dietary and exercise regimens did not distinguish the experimental from the
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comparison subjects which suggests that the validation of other dependent
measures related to these targets is warranted. Importantly, while metabolic
status improved for subjects that attained high levels of adherence, the resulting
health outcome index only approached that of comparison subjects. This
suggests that other variables might have been operating that were not targeted
or controlled in the current intervention.

Based on the current data one important factor that distinguished the
intervention subjects from the control subjects appears to be the frequency with
which a therapeutic “action” or “controlling responses” (see Wing et al., 1986) is
exercised following a blood glucose tests. Specifically, diabetes must be
considered a process in which adjustments are made in an effort to prevent the
adverse effects of hyper- and hypoglycemia (Weist et al., in press). Self-
monitoring of blood glucose alone is not expected to improve metabolic control
if appropriate decisions are not made based on the results. In other words,
informed decisions about regimen alterations can be made most effectively
when given feedback about blood glucose levels which is best accomplished
through frequent blood testing. In this regard, adherence to blood glucose
testing can be considered a necessary prerequisite for regimen alterations.

During baseline, appropriate adjustments were made by treatment subjects
1% to 72% of the time (M = 48%). Following the glucose intervention,
improvements were noted in all subjects except one (range 37% - 82%, M= 62%).
Comparison subjects made appropriate adjustments more consistently (e.g.,
greater than 80% of the time) which may explain why, even with substantial
improvements in adherence, treatment subjects did not attain glycosylated

hemoglobin levels as low as the comparison subjects at post-study. Notably, all
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subjects (except subject T) including the comparison subjects evidenced poor
decision making following hyperglycemic results which suggests problems in
utilizing insulin adjustment algorithms. Interventions are needed to test methods
by which hyperglycemic excursions can better be controlled given the long-term
implications of hyperglycemia.

Anticipatory insulin supplements are also important for the prevention of
hyperglycemia (e.g., if the diabetic anticipates ingesting a large meal or unusual
exercise activity is planned) but this was not assessed in the current study.
Several devices based on computerized algorithms have been developed (e.g.,
Beyer et al., 1988; Chanoch, Jovanovic, & Peterson, 1985; Peters et al., 1991;
Peterson, Jovanovic, & Chanoch, 1985; Schiffrin, Mihic, Leibel, & Albisser, 1985)
to facilitate appropriate anticipatory responses where actual blood glucose,
planned carbohydrate intake, and planned physical exercise for the next 4-6
hours is estimated prospectively and entered in the computer. The computer
then evaluates the information and recommends an insulin dose alteration. A
recent study (Peters et al., 1991) found that computer assisted patients were as
effective as a group who received guidelines from a diabetes educator in making
appropriate adjustments. Prospective combined with appropriate
compensatory responses may help the diabetic maintain near-normal glucose
results. While promising, computer assisted units will not be available to all
diabetics and therefore, research that investigates the most effective method for
teaching diabetics to make appropriate regimen changes is an important area for
future studies.

Although this paper has thus far attempted to demonstrate the potency of

the family as a primary unit of investigation, at times family intervention may be
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contraindicated (see Finney & Bonner, under review). When the necessary
resources, competencies, and requisite skills do not exist, family interventions
may prove ineffective. For example, parental psychopathology may preclude a
family intervention and in such cases it is perhaps prudent to first treat the
parent(s) before expecting him/her to serve as an agent of behavior change for
others in the family system. Financial burden of the illness and lack of time may
also impede interventions and may represent an added insult by labelling the
family even further by their disease (Drotar, 1981). Given that the two subjects
characterized by poor metabolic status at post-study did evidence moderate
behavioral change following the intervention and yet had hemoglobin levels
higher than pre-study levels suggests that other uncontrolled deleterious factors
may be functional in the relationship between adherence and metabolic control.
Therefore, the hypothesized direct relationship between adherence and
metabolic control may be attenuated by other factors including family

functioning.

Family Functioning

Why was the intervention effective for some families but not others? Kazak
(1989) suggested that although diagnosable psychological problems may not be
apparent, typically there is evidence of at least mild or moderate
psychopathology somewhere within the family system. Perhaps the same
variables responsible for the ineffectiveness of the family intervention itself
contributed to decrements in metabolic status. If the family is considered the
child’s principal source of social support with the most significant role-models by

which young children learn how to cope with life stressors, it is imperative to

70



evaluate both positive and negative contributions of family members to a child’s
disease adjustment (Blotcky, Raczynski, Gurwitch, & Smith, 1985; Spinetta, 1983).

For example, the impact of paternal characteristics in the chronic illness
literature has been scant, however, a few studies have demonstrated the
importance of including the father when evaluating adjustment to chronic
ilinesses (Blotcky et al., 1985; Shapiro & Shumaker, 1987). In a recent study,
Chaney and Peterson (1989) found that fathers’ satisfaction scores on the Family
Satisfaction Questionnaire (Olson & Wilson, 1985) were positively associated with
medication compliance in juvenile rheumatoid arthritis patients. This and other
studies (Hanson et al., 1988) suggest that fathers would likely play an integral
role in the design and implementation of psychological interventions. In the
current study, only one subject’s father consistently participated (subject T)
despite requests by the researcher for their involvement. Therefore, the
nonparticipation of the fathers in the current study may have compromised
some of the existing resources and support within the family context that could
have facilitated the effectiveness of the intervention (Anderson & Auslander,
1980; Sourkes, 1977). Conversely, their nonparticipation limited evaluation of
problem behaviors that may have represented barriers to adherence for the
diabetics.

Some families may require a renegotiation of roles and routines for a family
intervention to be effective. For example, traditional husband-wife roles may
need to be modified in order to accommodate the needs of a chronically ill child.
Similarly, typical family routines may need to be re-established to integrate the ill
child. This inevitably will require communication and cooperation among all

family members which has been associated with better long-term adjustment
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(Koocher, 1984). In the current study, behavioral observations of subject B's
parents suggested that they were a likely candidate for role renegotiation and
perhaps had this process been addressed before delivering the family
intervention, the effects would have been more favorable.

These data provide support for the proposed direct relationship between
psychosocial variables and metabolic control as outlined in the La Greca et al.
(1990) model. Specifically, this relationship was hypothesized by La Greca et al.
(1990) to be a function of environmental stress which has received some

empirical support in diabetic studies.

Stress

Stressors were informally assessed in the current study by asking the
diabetics to describe in a space provided on their daily monitoring sheets, any
factors that prevented the performance of diabetes management routines that
they perceived had an impact on their blood sugar levels. With the exception of
a couple of factors (e.g., final exams, death of a pet, and illness), there was a
relative absence of recorded stressors. However, it is possible that the
acrimonious marital relationships and the allegations of child abuse evident in
two families (e.g., B and 5, respectively) could have been perceived as stressful to
the subjects and may in part explain the non-adherence and poor health
outcome results. That some level of adherence was reached by both subjects
suggests that the effects of this stress may have been more direct.

Currently, the relationship between stress and metabolic control is unclear. It
has been hypothesized that stress can have an indirect effect on health outcome
by influencing adherence. However, other studies maintain that stress has a

direct effect on metabolic control via the effects of stress on the autonomic
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nervous system as well as its hormonal impact on the pancreas (Goetsch, 1989).
Specifically, stimulation of the parasympathetic nervous system is thought to
release “stress hormones” (e.g, epinephrine and cortisol) as well as growth
hormones and endogenous opiates that have been implicated in increased blood
glucose levels and impairment of glucose metabolism (Goetsch, 1989, p. 103). In
nondiabetics, these hormones enter the blood stream from the pancreas and are
activated when a stressful event is encountered which may have an inhibitory
effect on insulin release.

Early evidence provided by Minuchin et al. (1975) demonstrates the possible
direct effect of psychosocial stressors (e.g., family conflict) on the biological
systems of diabetic children. They showed that laboratory induced stress within
the context of a family interview resulted in an increase in arousal and free fatty
acid production. Such physiological changes, if induced and sustained by the
home environment may subsequently compromise metabolic control and the
long-term health status of the diabetic.

The direct effects of stress on metabolic control has been explored by
Goetsch (1989), who reviewed and critiqued the literature on laboratory studies.
Additionally, Cox et al. (1984) investigated the effects of daily hassles as
measured by the Hassles Scale (Kanner et al, 1981) on with metabolic control
(Hemoglobin A1) in a sample of adult IDDM patients. In general these studies
provide compelling evidence for the direct deleterious effects of stress on
metabolic control and this represents an area that warrants additional

investigation.
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Other factors that may be interpreted as stressful include events that occur
during the period of adolesence for some persons. Such events as peer pressure

and body changes may have deleterious effects on metabolic control.

Adverse Effects of Adolescence on Metabolic Control

Skyler (1980) describes the period of adolescence as the “forgotten years” (p.
463). He further describes this period as characterized by instability and
suggests that the diagnosis of diabetes represents an additional stressor that
adds to the “turbulence”. In addition to potential psychosocial stressors
prevalent during adolescence, two others may compromise intervention
effectiveness.

Hormonal Changes at the Onset of Puberty. The onset of puberty has been
associated with declines in insulin sensitivity in both diabetic and nondiabetic
children. In nondiabetics, the body can compensate for this increased resistance
to insulin. In diabetics, however, this requires an increase in insulin by
approximately 30% to compensate for increased hyperglycemic episodes (Amiel
et al., 1986; Bloch, Clemons, & Sperling, 1986). These changes are compounded
by the fact that just prior to puberty, growth hormone secretion increases which
has also been associated with insulin resistance (Rizza, Mandarino, & Gerich,
1981). Two subjects in the current study (B and S) may have been particularly
susceptible to these influences which may have contributed to their reduced
metabolic control.

Weight Gain. Although primarily characteristic of NIDDM, obesity has also
been linked to decrements in metabolic control of IDDM. While subjects B and S

gained a considerable amount of weight over the course of the study, they were
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not considered obese. However, the weight gain may have compromised the
effectiveness of the insulin therapy given that insulin dosages are determined in
part by dietary intake. While intake increased, insulin dosages remained the
same and, therefore, may not have been sufficient to compensate for the
increased calories. Additionally, given that both subjects were nonadherent to
their exercise regimen until it was specifically targeted, the increased caloric
intake combined with this low energy expenditure likely further exacerbated the
problem. This argues for targeting diet and exercise simultaneously for pubertal
children. Additionally, a revision of nutritional guidelines may be necessary for
subjects at risk for gaining weight. However, currently there is a great deal of

debate about nutrition recommendations.

Nutrition Guideline Controversy

The current study used dietary guidelines consistent with the American Heart
Association, the National Cancer Institute, the Nutritional Committee for
Recommendations for Children With Diabetes of the American Academy of
Pediatrics, and national/international diabetes associations. These guidelines
have been used in other studies of diabetic adherence (Johnson et al., 1986).
Only one of the subjects in the current study was prescribed a specific diet that
included adherence to dietary exchanges while the rest were simply encouraged
to follow the guidelines of the American Diabetes Association. While these
guidelines have been widely adopted, recently there has been some controversy
in the literature regarding the adequacy of the guidelines for effecting
improvements in metabolic control (Grundy, 1991; Hollenbeck & Coulston, 1991;
Howard, Abbot, & Swinburn, 1991; Riccardi & Rivellese, 1991). Although most of
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the dietary research has been conducted with NIDDM, there is evidence to
suggest that the guidelines for IDDM need to be revised.

In general the guidelines for diabetics typically include a high complex
carbohydrate/low fat diet. The major rationale for this diet is to reduce
potential long-term consequences of diabetes (e.g., coronary heart disease), to
promote weight control, and to aid blood glucose metabolism. However, some
studies have demonstrated that the effectiveness of this diet may instead be

dependent upon the type of carbohydrates ingested (e.g., starch vs. fiber), the

type of fat (saturated vs. unsaturated vs polyunsaturated vs. monounsaturated),
and importantly, the amount of dietary fiber in the diet (Anderson & Akanji,
1991). Interestingly, fiber-rich diets have also be found to increase peripheral
insulin sensitivity in non-diabetics, which may have significant implications for
the exogenous replacement of insulin in IDDM patients. Additionally, the
physical form of fiber has been found to be important for metabolic control
(O’Dea, Nestal, & Antonoff, 1980; Riccardi & Rivellese, 1991; Wolver, 1990).
Therefore, the simple carbohydrate-fat dimension may not be as useful as once
thought.

In summary, recent studies suggest that foods with a slow rate of digestion
and slow rate of absorption due to the physical form should comprise the
carbohydrate portion of the diabetic meals. This micro-analytic level of analysis
was not employed in the current study. However, inspection of the food
sources obtained in the recall interviews reveals that subjects infrequently
ingested foods that met the above criteria. This may explain in part, why the
implementation of the dietary intervention appeared to add very little to the

metabolic status of the subjects at post-study. Very few clinical trials testing the
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fiber-rich diets have been performed and the long-term effects are currently
unknown. Therefore, fiber was not targeted in the current study, although this
represents an area where additional research may prove useful for both diabetic
and nondiabetic populations.
Cognitive and Developmental Status

A consistent problem in health-related interventions is the subject’s lack of
appreciation for the long-term consequences of behavior (La Greca, 1988a;
Maddux et al., 1986). The importance of cognitive development is underscored
when assessing a child’s understanding of the relationship between his/her
health behavior and illness. Moreover, some level of cognitive development is
necessary if children are expected to make independent decisions about their
health behaviors and to assume responsibility for such behaviors (Maddux et al.,
1986). Furthermore, the maintenance of intervention effects can be expected to
be influenced by such variables. Because cognitive developmental differences
are possible even within narrow age ranges, the interventions in the current
study were carefully designed such that assumption of responsibilities were
transferred in a manner that was judged acceptable by both the parents and
children. Furthermore, the intervention used could be expected to differ for
older or younger children than those employed in the current study given that
the level of parental involvement would likely be different for these age groups.
Specifically, the nature of the intervention might change as a result of properties
of both the parent and the child that vary as the child’s chronological age and
cognitive maturity evidence changes. Therefore, caution must be taken

regarding the external validity of the results.



The extent to which subjects in the current study had an understanding of
their disease and its consequences may have impacted their ability to accept
responsibility and appreciate the importance of the prescribed regimen. A
related construct, health locus of control, was assessed using a revised version of
the Multidimensional Health Locus of Control Scales (MHLC; Thompson et al.,
1987). Perceptions of control have been associated with acceptance of
responsibility for medical problems (Strickland, 1978) and thus, this was likely an
important subject variable in the current study. The MHLC is designed to assess
childrens’ beliefs about sources of health and how much control they perceive
they have over health-related factors. A positive relationship between internal
locus of control and physical health has been reported in numerous studies
although the opposite relationship has been found with chronic illness
populations (see Wallston & Wallston, 1981 for a review of the research; Evans &
Hughes, 1987). Weist et al. (in press) found a main effect for age and metabolic
control in that younger children (between the ages of 8 and 12) scored higher
on the Powerful Others subscale as did those in optimal metabolic control. These
results suggest the diabetics in good metabolic control believed that their health
was determined by their parents and health-care professionals (Thompson et.
al., 1987). Interestingly, the optimally controlled children in the Weist et al. study
were not significantly more adherent than the nonoptimally controlled children
which suggests that the children in that study may not have been prepared
cognitively and developmentally to accept more responsibility and
independence for their regimen. Conversely, the results of the current study
found that all intervention subjects and one comparison subject endorsed items

that loaded highest on the Internal scale which suggests that they may have been
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more prepared for an intervention that delineated more responsibility to the
diabetic.

One way to reconcile the differences obtained in this study and previous
studies that assessed locus of control is by suggesting that effective diabetes
management may best be achieved when children take personal responsibility
for their health and are willing to comply with the prescriptions of his/her
health care provider (Ferraro, Price, Desmond, & Roberts, 1987). Changing
one's health-related beliefs and attitudes may represent one of the most difficult
tasks in adherence research with chronically ill children (Rosenstock, 1985),
particularly when disease symptoms are minimal as with diabetes.

Some researchers (La Greca, 1988b; Rosenstock, 1985) have suggested that
one proposal of health-related perceptions that may prove useful as a model of
medical adherence is the Health Belief Model (Becker, Drachman, & Kirscht.,
1972). La Greca & Hanna (1983) proposed that those children most likely to be
adherent score high on the dimensions of perceived vulnerability to disease,
hold strong beliefs that the disease is serious, perceive adherence to the regimen
as beneficial for health outcome, and have fewer barriers to adherence. Weaker
perceptions of the influence of these variables could be expected to attenuate the
effectiveness of an adherence intervention, particularly if family members also
score low. Furthermore, self-efficacy (akin to locus of control and beliefs about
health) has been implicated in several studies (McCaul, Glasgow, & Schafer, 1987;
Rosenstock, 1985) as an important construct for diabetes management. This
Social Learning Theory perspective represents an interesting area for further
research and suggests other variables that may have attenuated the effects of the

current intervention for some families.
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A host of psychosocial variables have been identified in the diabetes literature
as reliably distinguishing diabetics in poor versus good metabolic control.
However, currently there is an absence of a conceptual framework to guide the
selection of psychosocial targets (Rosenstock, 1985) and consequently it is
unclear which variables predict adherence and/or metabolic control.
Furthermore, while some studies have proposed that adherence mediates the
relationship between psychosocial variables and metabolic control (Hanson et
al.,, 1987; Anderson et al., 1981; Schafer et al., 1983) others have speculated that,

in some cases, the relationship may be direct (see La Greca & Skyler, 1991).

Predictive Utility of Current Psychosocial Variables

Current family-based instruments (e.g., FACES III) are a cost and time
efficient method of assessing family functioning, however, equivocal results have
been obtained, particularly with regard to the “cohesion” dimension (Hanson et
al., 1989; Kazak, 1989). Although these family-oriented instruments have been
used to assess family functioning in chronic illness samples, it is unclear whether
the results simply represent an artifact of the instruments since such measures
have not been validated on chronic illness populations (Beck & Smith, 1988).
Furthermore, these instruments may mask the competencies that such families
possess in the face on unique stressors and an uncertain future, particularly those
that rely on clinical scales (e.g., symptom checklists, behavior problem checklists).

A related problem is suggested by the fact that different results emerge
regarding such constructs as “cohesion”, “conflict”, and “rigidity” depending
upon the instrument employed. For example, using the Family Environment

Scale Anderson et al. (1981) and Klemp and La Greca (1987) found that low
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cohesion (enmeshment) and low organization were linked to poor metabolic
control in diabetics, whereas Cederblad, Helgesson, Larsson, & Ludvigsson
(1982) supported the hypothesis that high cohesion and rigidity (high
organization) were associated with poor control.

The Diabetes Family Behavior Checklist (DFBC; Schafer et al., 1986) used in
the current study holds promise as a relevant instrument to assess family
functioning. Interestingly, in a comparison of pre- and post-study scores on the
DFBC, subjects who evidenced the greatest improvements in adherence and
metabolic control also evidenced increases in positive family behaviors following
the intervention. While the results of negative behavior endorsement were less
clear, this and other diabetes specific measure that include an assessment of both
positive and negative family behaviors may be useful for structuring
interventions where the identification of both strengths and deficits is important.

In general, it appears as though one’s standing on measures of relevant
psychosocial variables may represent a necessary but not a sufficient condition
for subsequent improvements in health outcome (La Greca & Skyler, 1991).
However, a better understanding of the contribution of these variables may help
resolve the equivocal findings surrounding the relationship between adherence
and metabolic control. It may be that the level of adherence necessary may be
dictated in part by one’s psychosocial profile. Therefore, when attempting to
understand the association between a particular psychosocial variable in
nomothetic studies, it will be necessary for other potential influential variables,
their interactions, and bidirectional influences to be controlled for the effects to

be observed (La Greca & Skyler, 1991).
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Furthermore, the effects of an intervention on other non-diabetes specific
behaviors needs to be considered, given that changes in such behaviors may
serve to change the family environment in a way that makes it more conducive
to improvements in adherence. Clearly a multivariate approach will be
necessary to consider all relevant dimensions of the diabetic treatment regimen
as well as numerous other variables that have been implicated. Studies that
assess adherence using global composite measures or those that are time limited
(e.g., as in the case of data collected at diabetes camps) may fail to achieve a
representative sample of behavior and will likely mask relevant variables.

The current study has provided evidence for the importance of one more
variable, specifically the clear delineation of regimen responsibilities among
family members. The results suggest that a family intervention that targets
regimen responsibilities of both the parent and diabetic can indeed effect
changes in adherence for some families, although several limitations should be

noted.

Limitations

Self Report Data

Effective measurement of a multivariate construct such as adherence is a
difficult task (Cluss & Epstein, 1985; Epstein & Cluss, 1982; Glasgow, Wilson, &
McCaul, 1985; Johnson et al., 1990), and consequently, the design of
interventions poses a particular challenge. The self-report nature of the current
study highlights this difficulty. With the exception of blood glucose testing,
accuracy of the data could not be verified. Although parents were asked to

monitor regimen behaviors periodically to provide an estimate of reliability, the
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nature of the intervention limited this as an effective tool (e.g., the diabetics were
encouraged to be more independent and parents were expected to be only
peripherally involved). The development of blood glucose meters with a
memory capacity has led to improvements in the accuracy of research data,
however, until more objective instruments are developed for other regimen
components, a reliance on self-report seems inevitable. In the current study
accuracy of self-report data of blood glucose monitoring was used as a proxy to
predict the likelihood of accurate reporting for subsequent target behaviors.

Using this criterion, the accuracy of only one subject's data (B) was questionable.

Intervention Length

The virtues of an incremental intervention have been discussed previously.
However, future interventions might combine target behaviors that are
intuitively related (e.g., glucose testing + insulin and diet + exercise) to reduce the
length of study participation. While the self-monitoring in the current study was
not particularly difficult or time consuming, the relatively long study period may

have compromised the subjects' interest and willingness to participate.

Sample-Selection

Subjects in the current study were those who voluntarily participated. It is
possible that these subjects differed in their motivation to make improvements
when compared to those who did not participate and therefore, the effects of

current intervention may not have been robust for such families.
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Temporal Generalization
With the exception of subject W, data collected at the one-month follow-up

period revealed moderate to poor maintenance of responding to target
behaviors. Historically, maintenance following behavioral interventions has
been limited, thereby requiring active efforts to program generalization (Stokes
& Baer, 1977). The designation of a distal reward for improved metabolic
control at the three-month follow-up period was expected to foster
maintenance, however, this did not prove to be powerful enough. Adherence
for subject B during the intervention was only moderate at best, therefore, poor
maintenance was expected. Additionally, she may have been discouraged by
her poor post-study Ghb result and therefore, decided that rigorous adherence
to the prescribed regimen was not worthwhile. Conversely, considerable
improvements in metabolic control at mid- and post-study may have been
reinforcing enough to maintain adherence in subject W. However, this
explanation does not hold for subject H who reached normal metabolic status
and yet evidenced decrements in responding, primarily to glucose testing
targets. It is possible that the subjects lack an appreciation for the importance of
their current behavior on future health status and once removed from the stimuli
associated with the study that were potentially controlling their behavior (e.g.,
daily monitoring, contact with the researcher), the importance of adherence was
minimized. This suggests that other methods to enhance generalization are
warranted. Perhaps the use of intermittent rewards during the intervention
period combined with the promise of a distal reward for improved outcome

would have been more effective.

84



Multisystemic Approach

The interventions in the current study focused primarily on the family
environment. However, because effective diabetes management relies upon the
occurrence of specific behaviors at specified times during the day (Hanson, 1990)
behaviors that occur outside of the family system may comprise other potentially
valid target behaviors including: coping with perceptions of being different
from peers, peer pressure to drink alcohol or deviate from dietary guidelines,
and body image problems (Weist et al., 1991). To address these and other
potential targets would necessitate a multisystemic approach to treatment
(Hanson, 1990). Specifically, interventions may need to be extended to the
school environment. In this regard, interventions that foster a better
understanding and appreciation of the disease process by school officials and
peers may help reduce the stigma commonly associated with having a chronic
disease (La Greca, 1990).

Additionally, to maximize the treatment effects, characteristics of medical
personnel may need to be targeted. One study has demonstrated the
relationship between family satisfaction with health care and health outcome
(Hanson et al., 1988). The results suggested that adherence to the regimen was
marginally correlated with subjects’ satisfaction with the personal attributes of
the physician (e.g., a caring attitude) and mothers’ perception of the professional
competence of the physician. It is interesting to note that three of the subjects in
the current study changed physicians at least once and in one case three times in
the previous two-year period due to their dissatisfaction with the “mannerism”,
“style” and “attitude” of the initial physician and beliefs of inadequate medical

management. Other studies have shown a physician may have different
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attributions for nonadherence that might impact the physician-patient
relationship. For example, House, Pendleton, & Parker (1986) found that
physicians typically endorse motivation as the primary contributor to
nonadherence whereas the patients implicated environmental factors more
often.

Consideration of these variables not only expands the range of potential
treatment targets, but a focus on other environments and agents may facilitate
maintenance and generalization of the intervention effects. This is particularly
important in light of the fact that two subjects in the current study (T and H)
obtained jobs after school. Decreases in maintenance of targeted variables were
concomitant with the onset of these jobs.

The current study employed a multidimensional definition of the construct of
adherence. The results suggested that an intervention that focused on aspects of
the family system (i.e., regimen responsibilities of family members) was
important when targeting this complex construct. Furthermore, measurable
increases in adherence resulted in improved metabolic status of three subjects.
These results contribute to the validation of the La Greca et al. (1990)
psychosocial model in which adherence, a Level II variable, can be influenced by
various psychosocial variables. The psyhosocial variables targeted in the current
study focused primarily on family responsibility. However, the intervention was
not effective for all subjects which suggests that the direct relationship between
psychosocial variables and metabolic control proposed in La Greca’s model, may
also be tenable. Therefore, a more thorough behavioral analysis may be
necessary in order to identify other functional variables (stress, family

dysfunction, other systems) that are controlling the behaviors (e.g.,
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nonadherence) of the subjects more directly. Success in this regard will depend
on the development of valid instruments to assess important psychosocial
variables potentially involved in adherence; the design of interventions that
involve other relevant persons including family members (e.g., fathers, siblings),
peers, medical staff, and school/work personnel; the development of objective
and verifiable measures of adherence and use of multidimensional instead of
univariate definitions of adherence; continued improvement of the medical
intervention (e.g., revised nutritional guidelines, appropriate compensation for
insulin resistance during puberty); more long-term and prospective (from
diagnosis) studies that employ valid health outcome measures to chart
interaction patterns across time and status of the medical condition; and
validation of treatment targets. These and other factors underscore the fact
that psychological intervention should be considered an adjunct to medical
treatment for chronic illness populations.

It should be noted, however, that it cannot be determined from the current
design whether it was changes in the behavior of family members, the
behavioral contract alone, or the interaction between these variables that
contributed to the results. This is an important area for future investigation. In
particular, if the behavioral contract alone could improve adherence, this would
represent a more cost efficient intervention as opposed to attempting to involve

multiple family members.
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Table 1

Demographic Information for All Subjects

Disease Duration at
Subject Gender Age Study Entry

Experimental Ss

B F 12 1 year, 11 months
W M 10 5 years, 11 months
T F 15 6 years, 1 month
H M 15 3 years, 3 months
S F 11 4 years, 4 months

Mean Age | 12.6 years

Mean Disease Duration | 4 years, 3 months

Comparison Ss
] F 11 2 years, 0 months
A F 10 7 years, 7 months

Mean Age | 10.5 years

Mean Disease Duration | 4 years, 8 months
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Table 2

Glycosylated Hemoglobin Results for All Subjects

Pre— Mid- Post- Ghb

Subject Study Study Study Change*
Experimental Ss

B 7.6 — 8.6 +1.0

w 13.5 9.7 9.5 —4.0

T 10.1 — 8.3 -1.8

H 9.6 5.6 8.8 0.8

S 8.3 — 11.9 +3.6
Control Ss

J 7.2 — — —

A 7.3 — — —

* Negative scores indicate improvement. A change of 1-2% is considered
clinically significant.
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Table 3

Glucose One
Subject Baseline Intervention Insulin Diet Exercise Month F/U

SUBJECT“B”

Frequency Means 1.9 28 2.8 2.7 2.6 2.0

Timing Percentage 100 95 99 90 92 92

Adherence Index 48 66 70 61 61 50
SUBJECT ‘W

Frequency Means 2.3 3.8 3.9 3.8 3.9 4.0

Timing Percentage 28 74 73 73 88 96

Adherence Index 16 69 71 65 88 96
SUBJECT “T”

Frequency Means 2.1 3.9 4.0 3.8 3.8 3.0

Timing Percentage 97 92 80 85 76 67

Adherence Index 52 90 80 81 73 50
SUBJECT “H*

Frequency Means 0 3.7 29 2.0 —_ 2.0

Timing Percentage 0 98 96 92 — 100

Adherence index 0 90 70 46 — 50
SUBJECT“S”

Frequency Means 1.3 2.9 3.4  Insufficient 25 1.8

Timing Percentage 62 71 80 Data 59 80

Adherence Index 21 52 69 30 40
SUBJECTJ”

Frequency Means 2.7

Timing Percentage 95

Adherence Index 63
SUBJECT “A”

Frequency Means 3.8

Timing Percentage 91

Adherence Index 87

Frequency Means: Mean number of daily glucose tests per condition.

Timing Percentage: Percent of daily glucose tests which were performed at the correct time.
Adherence Index: Composite of frequency and timing dimensions, relative to total adherence
prescribed. %



Table 4

Insulin regimen: Frequency Means and Adherence Index

PHASE
Insulin One

Subject Baseline Intervention Diet Exercise Month F/U
SuBJECT “B”

Frequency Means 2.0 2.0 2.0 2.0 2.0

Adherence Index 3 77 74 68 36
SUBJECT “W”

Frequency Means 1.0 1.0 1.0 1.0 1.0

Adherence Index 25 85 92 71 71
SUBJECTT”

Frequency Means 2.0 2.0 2.0 2.0 2.0

Adherence Index 11 84 95 67 67
SUBJECT “H”

Frequency Means 2 2 1.9 — 2.0

Adherence Index 15 61 60 — 67
SUBJECT*S”

Frequency Means 2.0 2.0 Insufficient 2.0 2.0

Adherence Index 22 75 Data 63 70
SUBJECT "

Frequency Means 2.0

Adherence Index 81
SUBJECT “A”

Frequency Means 2.0

Adherence Index 81
Legend

Frequency Means: Mean number of daily glucose tests per condition.
Adherence Index: Composite of frequency and timing dimensions, relative to total
adherence prescribed.
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Table 5
Percent Appropriate Adjustments According to Blood Glucose Levels

Subject  Baselne Treatment Hyperglycemia  Hypoglycemia
B 61 37 16 25
w 59 67 38 73
T 72 82 68 27
H 1 61 36 79
J 87 67 100
A 80 38 95

Percentages were calculated using the following formula:

Appropriate Adjustments = no change when glucose level in normal range
# of Blood Glucose Tests +

Compensatory changes when glucose level fell
within hyperglycemic (>180) or
hypoglycemic (<75) range.

Note: Subject S was excluded from this analysis because adjustments were made
automatically with her insulin pump.
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Table 6

FACES II1
Circumplex Distance
Subjects Cohesion Adapt Range from Center

B M 27 21 M:StD  7.2(M)
F 31 21 M: St/D
C 35 25 B: F/S
W M 36 27 B:F/S 27(B)
C 39 16 M: R/C
T M+F 41 27 B:FIC  42(B)
C 27 18 E: RD
H M 35 25 B:F/IC 5.4 (M)
C 32 17 M: R/S
S M 39 25 B:F/C  3.5(B)
C 34 30 M: C/S
J M 46 36 E:Ch/E 11.2 (E)
C 39 33 M: Ch/C
A M 40 20 B:St/C 6.2 (M)
C 29 18 E: R/D
Cohesion: X =37.1, SD = 6.1 Adaptability: X =24.3, SD=4.8
COHESION ADAPTABILITY
D: Disengaged R: Rigid
S: Separated St:  Structured
C:. Connected F: Flexible
E: Enmeshed Ch: Chaotic
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Table 7

Diabetes Family Behavior Checklist

Positive Negative
Subject Pre Post Pre Post
B 30 26 30 17
W 28 36 26 16
T 9 26 16 16
H 20 24 17 24
S 21 24 19 17
J 26 11
A 28 19
Checklist Ranges: 9-45 7-35
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Table 8

Multidimensional Health Locus of Control (Form

A-revised)

Factor |
(Powerful Factor I Factor lli
Subjects Others) (Chance) (Internal)
B 2.5 2.4 3.3
W 2.3 1.7 2.4
T 1.8 1.3 3.2
H 2.7 1.4 4.0
S 2.8 2.7 3.2
J 2.2 2.0 2.0
A 1.8 2.1 3.4

‘Powerful Others = Belief that one’'s health is determined by parents and
healthcare providers.

Chance

Belief that one’s health is determined by luck or chance.

{nternal

Belief that one’s health is controlled by internal means.
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Table 9

Barriers to Adherence

Subiject Total Glucose Insulin  Diet Exercise

B pre 48 3.5 3.0 3.5 3.6
post 50 4.0 2.6 4.3 3.0

W pre 46 5.0 1.0 5.0 1.0
post 43 3.8 1.0 5.0 1.6
T pre 57 4.8 3.0 4.5 4.7
post 26 2.3 1.3 2.3 1.3
H pre 50 4.3 3.7 4.3 1.7
post 42 2.5 4.0 1.3 4.0
S pre 40 5.0 N/A 4.3 3.7
post 40 4.5 N/A 3.0 3.0
J 38 3.5 3.0 2.5 3.3
A 43 4.0 1.0 3.8 3.0

Range: Total Barriers: 15-105; Subscores 1.0-7.0
Norms: Mean = 35.9 SD = 9.5 for males
41.1 SD = 10.6 for females
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Table 10

Diabetes Knowledge Test

Subject Percent Correct
B 55
w 58
T 67
H 61
S 75
J 44

106



Table 11

Family Routines Inventory

Subjects Frequency Score*
B 46
w 56
T 52
H 33
S 52
J 61
A 57
‘RANGE: 0-84

* This score represents an index of routine endorsement (does the family
participate in this routine) and adherence (how frequently does the family
engage in this routine).
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Appendix A
The Diabetes Family Behavior Checklist

The Diabetes Family Behavior Checklist (DFBC; Schafer, McCaul, & Glasgow,
1986) is a 16-item questionnaire that was designed to assess supportive and non-
supportive behaviors specific to the diabetes self-care regimen. Subjects are
instructed to rate the frequency of behaviors performed by family members
using a scale ranging from 1 (never) to 5 (at least once a day) for the areas of
glucose testing, insulin injections, diet, and exercise. The checklist consists of nine
supportive items and seven nonsupportive items and approximately equal
numbers of items for each regimen component. The same items are then rated
in terms of how helpful or unhelpful they are

In a sample of 18 adolescent diabetics measures of internal consistency
revealed a mean Chronbach’s alpha of 0.63 for supportive behaviors and 0.60
for nonsupportive behaviors (Schafer, McCaul, & Glasgow, 1986). Pearson
product-moment correlations were computed to evaluate the stability of the
DFBC over a 6-month test-retest interval. Correlations for adolescents and their
family members yielded r = 0.60 and r = 0.75 (p < .05), respectively for
supportive behaviors and r = 0.60 and r = 0.28, respectively for nonsupportive
behaviors. Although poor test-retest reliability values were obtained, the sample
size was small and the time interval was long. Using a larger adult sample and a
shorter time interval (2 months), test-retest values were considerably stronger,
ranging from .84 to .69 for the supportive and nonsupportive behaviors.

The DFBC was useful in identifying potential areas of conflict between the
parent and the child and facilitated the development of the behavioral contract.
The DFBC was administered pre-and post-treatment to both the diabetic and

parent(s).
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Appendix A
cont.

Diabetes Family Behavior Checklist (Form P)
(Schafer, McCaul, & Glasgow, 1986)

We want to know how often family members do each of the following things. Just put down what usually happens at
home - there are no right or wrong answers. Write down one number from the scale below that best shows how often
the person being rated does each of the following things.

1 = never 2 =twice amorth 3 =once aweek 4 = several times a week 5 = at least once a day

Next, please rate the same behaviors as to how helpful or unhelpful they are (or how helpful
the behavior would be if it did occur) using the following scale.

neither
helpful

extremely or extremely

unheipful unhelpfut helpful

-3 2 A1 0 +1 +2 +3
Famity Member you are rating:
How often does he/she: frequency ratings  helpful ratings
1. Praise you for following your diet.

2. Nag you about testing your glucose level. - -
3. Suggest things that might help you take insulin on time. - S
4. Criticize you for not exercising regularly. - -
5. Help you decide if changes should be made based on glucose test results. - -
6. Nag you about following your diet. - _
7. Argue with you about your diabetes. S —_—
8. Encourage you to participate in sports activities. - -
9. Plan family activities so that they will fit in with your diabetes self care schedule. _ —_—
10. Congratulate you for sticking to your diabetes self-care schedule. _ _
11. Criticize you for not recording the resuits of glucose tests. - -
12. Eat at the same time that you do. - -
13. Exercise with you. _ _
14. Letyou sleep late rather than getting up to take your insulin. — —_
15. Buy you things containing sugar to carry with you in case of an insulin reaction. —_ _
16. Eat foods that are not part of your diabetic diet. —_ -
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Appendix B

erview

1) Who is responsible for monitoring your blood glucose levels?
If the diabetic indicates that he/she is responsible for this behavior, ask the following
uestions:
g) How often do you perform these tests?
b) Do your parents think this is often enough? Why or why not?
(? Do you think it is important to perform these tests?
) Do you feel like you are capable of performing these tests without the aid of a family
member? Does someone need to remind you to perform the tests?
e) To what extent is your family involved in your glucose testing?
f) Would you like for your parents to be more or less involved in this part of your
regimen? [f less, why? It more, how?
ﬁg Does your family encourage you to perform these tests?
Do you know how to adjust your insulin dosage based on the test results without the
aid of a family member?
i) Do you know how to adjust your diet on the basis of these tests?
j) Do you alter your level of physical activity as a result of your tests?
L) What causes you the most difficulty with this part of your regimen?

If the diabetic indicates that a family member is responsible for this behavior, ask the
ollowing questions:

a) Which family member does your glucose testing for you?

b) How often does ___ perform these tests?

? To what extent are you involved in the daily glucose testing procedure?
)} Do you feel like you are capable of performing the tests yourself? Why or why not?

2) Do you inject your own insulin?
If the diabetic indicates that he/she is responsible for this behavior, ask the following
uestions:
g) How often do you inject insulin?
b) Do you feel like you are capable of doing the injections alone without the aid of a
family member?
‘? To what extent is your family involved in your daily injections?
) Does gour familgl remind you to take your insulin at the appropriate times daily?
e) Would you like for your family to be more or less involved in this part of your
regimen? If less , why? If more, how?
f) What causes you the most difficulty with this part of the regimen?

g the diabetic indicates that a family member assumes the responsibility for this

ehavior, ask the following questions:

a) Who is responsible for injecting dyour insulin daily?

b) To what extent are you involved in the daily insulin in{'ections?

¢ Do ;/ou feel like you are capable of injecting your insulin on your own? Why or why
not?
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Appendix B (cont.)

3) Are you responsible for choosing foods that are part of your diabetic diet or

do you depend on others to shop or prepare you food?

If the diabetic indicates that he/she is responsible for this behavior, ask the following

uestions:
Z) Is it difficult sticking to your diet? Why or why not?
b) Can you determine the approximate amount of carbohydrates, protein, and fat of
our meals? ~

<) {)o you feel like you are capable of choosing the right foods for your diabetic
regimen without the aid of a family member?

d) To what extent is your family involved in your diet planning?

e) Would you like for your family to be more or less involved in this part of your
regimen? If less, wl{y? If more how?

f) W%\lat causes you the most difficulty with this part of the regimen?

g the diabetic indicates that a family member assumes the responsibility for this
ehavior, ask the following questions:

a) Who takes care of your gietary needs?

b) To what extent are you involved in planning your diet?

¢) Would you like to be more active in choosing foods for your meals?

4) Are you responsible for deciding the type and duration of exercising and

})h sical activities?

If the diabetic indicates that he/she is responsible for this behavior, ask the following

questions:

a) How often do you exercise?

b) What types of activities do you like to do to get exercise?

c) Do you feel like you are capable of choosing these activities without the aid of
another family member?

d) To what extent is your family involved in these activities?

e) Would you like for your family to be more or less involved in this part of your

regimen? It less, why? If more, how?

f) ~ What causes you the most difficulty with this part of the regimen?

g the diabetic indicates that a family member assumes the responsibility for this
ehavior, ask the following questions:
a) Who is responsible for determining when and how you will exercise?
b) Do you like the activities that are chosen for you? Why or why not?
? To what extent are you involved in choosing when and how to exercise?
) Do you feel like you are capable of choosing these activities yourself without the aid
of a family memger? :

5) Do your parent(s) ever “nag” you about your diabetic regimen. If yes, what
do you do?

6) Do you wish you were more independent (allowed to make more decisions
about your regimen)?

7) Overall, do you feel like your family has given you too much responsibility, just
enough, or too little responsibility for your regimen? Explain.
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Appendix C
Barriers to Adherence

The Barriers to Adherence Scale (BAS; Glasgow, McCaul, & Schafer, 1986) was
constructed to assess the frequency of environmental and cognitive barriers to
adherence among persons with insulin-dependent diabetes mellitus between the
ages of 12 and 65. The scale includes 15 items that sample behaviors related to
the appropriate conduct or timing of the following regimen components:
glucose testing, insulin injections, diet, and exercising. The scale can be scored by
summing frequency ratings over the 15 items or subscores for barriers can be
obtained by summing the frequency ratings for items in that area and dividing
by the number of items contributing to that subscale.

Using a combined sample of children and adults (n = 65), test-retest subscore
reliabilities for diet, exercise, glucose, and insulin barriers were r = 0.67, 0.64, 0.56,
and 0.36 (p < .01), respectively. Test-retest reliability for the total barriers score
yielded a coefficient of r = 0.71. The subscores were not significantly
intercorrelated with a mean r = .23. Females reported more barriers than males
(particularly in the areas of diet) and age was not associated with barrier scores.

The frequency of reported barriers was found to be significantly related to
self-report measures of adherence for each regimen component, although the
scale was not strongly predictive of future adherence levels when other specific
dependent measures of adherence were employed (e.g., self-monitoring). The
authors suggest, however, that the BAS may be useful in designing interventions
to reduce barriers and to improve health outcome, however to date no such
studies have been done. The BAS was administered pre-study to identify

potential barriers that were subsequently addressed in the behavioral contract.
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Appendix C
cont.

Barriers to Adherence Questionnaire

(Glasgow, McCaul, & Schafer, 1986)

Read through the following situations and, using the scale below, indicate how often each problem situation occurs

for you. ftis important that you rate every situation.

How frequently is this situation a problem for you? {Choose one number)

(1) @2 &) (4) (5) (6) i
Very Once Twice Once Twice More than twice
Rarely per Month per Month per Week per Week per week Daily

1. ltis embarrassing to eat when the people around me are not eating.
2. ttisinconvenient to inject my insulin when | am not at home.
3. Bad weather interferes with my regular exercise routine.

4. When my (urine or blood) glucose tests are high my mother (or other “amily member)
wants to know why.

5. |aminthe middle of an activity with friends when | realize it is time to have my
afternoon snack.

6. Onaweekend, tis difficult to get up at the regular time to take my shot.

7. Itis too much trouble to write down the results of my urine or blood tests.

8. Idon'thave my urine or biood testing materials when it is time to do the testing.
9. |just dont like to exercise.

10. It is easy to make a mistake on the number of food exchanges in a meal.

11. Sometimes | don't draw the proper amount of insulin into the syringe.

12. | feel out of place testing my urine or biood at school or work during the day.
13. After eating what | am allowed at a meal, | still feel hungry.

14. ltis hard for me to regulate my exercise, because | work or go to
school all week long; then | exercise a lot on the weekend.

15. Awatch or a clock with a second hand is not available to time
my urine or blood test.
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Appendix D
BLOOD GLUCOSE TESTING CONTRACT

| ADHERENCE BEHAVIORS:

1. Test blood glucose levels a minimum of 4 times daily using glucometer
2. Test blood glucose levels at appropriate times

« prior to each insulin injections

» prior to large meal (dinner)

+ prior to any form of strenuous exercise

* prior to bedtime

* immediately when you experience symptoms of hypogtycemia or hyperglycemia
3. Record all test results in log book

Il SPECIFICATION OF RESPONSIBILITEES:
Diabetic Parent

Il DESIGNATION OF DAILY/WEEKLY REWARDS:

| understand that my logbook will be reviewed daily and if 80% adherence is achieved, a reward will be given.
Examples of potential rewards include:

| understand that if 80% adherence is achieved over a 7-day period, a larger reward will be given. Examples of
potential rewards include:

IV DESIGNATION OF FUTURE REWARD FOR IMPROVED METABOLIC CONTROL:

| understand that if my metabolic control is good 3 months following the study, an even larger reward will be
given. Examples of potential rewards include:

We agree to follow the guidelines negotiated in this contract as closely as possible and to uphold this contract
throughout the duration of the study.

Diabetic Parent Witness
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Appendix E
Diabetes Knowledge Test

The Diabetes Knowledge Test (DKT; Michigan Diabetes Research and Training
Center, 1988) is a 36-item test that assesses the following: (a) knowledge of
diabetes as a disease; (b) management of diabetes in the areas of glucose
monitoring, insulin injections, diet, and exercise; (c) physiological aspects of the
disease and metabolic control; and (d) treatment of hypo- or hyperglycemia. It
has been found to have adequate psychometric properties for both children and
adults. The DKT was used as a pre-test prior to the intervention phase of the
study to eliminate a deficit in knowledge as a contributing factor to
nonadherence. Any questions answered incorrectly were discussed with the
experimenter or a diabetes educator until the diabetic thoroughly understood

the answer.
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Appendix E (cont.)
A DIABETES KNOWLEDGE TEST

Circle the one best answer to each question. Try to answer every question. If you aren't sure, choose
the answer you think may be right.

1. Diabetesis a disease in which:
a. the pancreas makes too much glucose
b. the pancreas makes little or no insulin
c. there are not enough red blood cells to carry the glucose
d. there are not enough red blood cells to carry the insulin

2 Normal fasting blood glucose level is about:
a. 40-70 mg/dl
b. 70-115 mg/d|
¢. 115-160 mg/dl
d. 160-240 mg/d

3. The diet for a person with diabetes usually:
a. is made up of special dietetic foods
b. is low in starch
c. is high in carbohydrate
d. cannot include alcohol

4 For persons who do not have diabetes, the diabetes diet would be:
a. too low in fat
b. to high in carbohydrate
¢. too low in protein
d. wellbalanced

5. Which of the following is highest in carbohydrate?
a. baked chicken
b. swiss cheese
c. baked potato
d. peanut butter

6. Which of the following is highest in fat?
a. whole milk
b. orange juice
¢. com
d. honey

7. Which of the following is a “free food"?
a. any unsweetened food
b. any dietetic food
c. any food that says “sugar free” on the label
d. Any food that has less than 20 calories per serving
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Appendix E (cont.)
8. People with diabetes should eat a diet that is:
a. low in fat
b. highin protein
c. low in carbohydrate
d. equal in protein, carbohydrate, and fat

9. Which is true about alcohol?
a. Ithas no calories
b. it has no effect on blood glucose
c. it can be part of a diabetes diet
d. it words against insulin in the body

10. Glycosylated hemoglobin (hemogiobin A1) is a test that is a measure of your average blood
glucose level for the past:
a. day
b. week
c. 6-10weeks
d. 6 months

1. Hyperglycemia means:
a. low blood glucose

b. high blood glucose
c. low blood ketones
d. high blood ketones

12 Which is the best method for testing blood glucose?
a. urine testing
b. blood testing
¢. both are equally good

13. Testing blood glucose:
a. can done accurately at home
b. should only be done by a doctor or nurse
c. is only useful whenyou areill
d. is very painful to do

14, One reason for changing the site of your insulin shot is to prevent:
a. infection
b. muscle damage
c. tissue damage
d. nerve damage

15. If you have taken intermediate-acting insulin (NPH or Lente), you are most likely to have an
insulin reaction in:
a. 1-3hours
b. 6-12 hours
¢. 12-15hours
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Appendix E (cont.)
16. Today your blood glucose is 300 mg/dl and you have been going to the bathroom often. You
should:
a. test more often and drink extra fluids
b. exercise more than you would normally
c. take twice as much insulin as you usually take at breakfast
d. check your blood giucose level to decide how much insulin to take
17. You realize just before lunch time that you forgot to take your insulin before breakfast. What
should you do now?
a. skip lunch to lower your blood sugar
b. take the insulin that you usually take at breakfast
c. take twice as much insulin as you usually take at breakfast
d. check your blood glucose levels to decide how much insulin to take

18. if you are beginning to have an insulin reaction, you should:
a. exercise
b. lie down and rest
¢. drink some juice
d. take regular insulin

19. What effect does unsweetened fruit juice have on blood glucose?
a. lowersit
b. raises it
¢. has no effect

20. Which should not be used to treat low blood glucose?
a. 3 hard candies
b. 1/2 cup of orange juice
¢. 1 cup of diet soft drink
d. 1 cup skim milk

2. Low blood glucose may be caused by:
a. too much insulin
b. too little insulin
¢. too much food
d. to little exercise

2 If you take your moming insulin but skip breakfast, your blood giucose level will usually:
a. increase
b. decrease
¢. remain the same

2. Which is the best exercise program for your heart?
a. riding a bike for 1 hour once a week
b. bowiing for 1 hour twice a week
c. doing push-ups every day
d. brisk walking for 30-minutes for days a week
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Appendix E (cont.)
24, For a person in good control, what effect does exercise have on blood glucose?
a. lowersit
b. raises it
¢. has no effect
5. After heavy exercise, your blood glucose levels may be affected for as long as:
a. 1 hour
b. 6 hours
¢. 12 hours
d. 24 hours

2. People with diabetes who have nerve disease may:
a. have numb feet
b. getdizzy when they stand up quickly
c. injure their feet and not know it right away
d. allthe above

2. High blood glucose may be caused by:
a. not enough insulin
b. skipping meals
c. delaying your snack
d. large ketones in your insulin

8. Ketones in the urine may be the result of:
a. not enough insulin
b. not enough food
c. iliness
d. all of the above

2. Which of the following will most likely cause an insulin reaction:
a. heavy exercise
b. infection
c. overeating
d. not taking your insulin

30. Signs of ketoacidosis include:
a. shakiness
b. sweating
¢. vomiting
d. low blood glucose

31. Infection is likely to cause:
a. anincrease in blood glucose
b. adecrease in blood glucose
¢. no change in blood glucose
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Appendix E (cont.)
32 if you are sick with the flu, which of the following changes should you make?
a. take less insulin
b. drink less liquids
c. eat more proteins
d. test for glucose and ketones more often

33.  The best way to take care of your feet is to:
a. look at and wash them each day
b. massage them with alcohol each day
c. soak them for one hour each day
d. buy shoes a size large than usual

K3 Eating less fat you can decrease your risk for:
a. nerve disease
b. kidney disease
C. heart disease
d. eye disease

35. Numbness and tingling may be symptoms of.
a. kidney disease
b. nerve disease
c. eye disease
d. liver disease

36.  Which of the following is usually not associated with diabetes?
a. vision problems
b. kidney problems
€. nerve problems
d. lung problems

Michigan Diabetes Research and Training Center. Ann Arbor, Ml 48109-0200
The University of Michigan, 1988
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Appendix F
FACES 111
The Family Adaptability and Cohesion Evaluation Scales III (FACES III;
Olson, Portner, & Lavee,1985) is the third version of an instrument designed to
assess the two major dimensions of the Circumplex Model (Olson, Russell,
Sprenkle, 1979, 1980, 1982, & 1983) which include Family Cohesion and Family
Adaptability. The Circumplex Model is rooted in family systems theory and
allows for the classification of families into one of 16 specific family types using a
20-item scale. Family Cohesion is defined in terms of emotional bonding
between family members and assess the degree to which family members are
separated or connected. Families are classified into one of four levels including:
disengaged, separated, connected, or enmeshed. Ten items were developed to
assess the level of Family Cohesion and include the concepts of emotional
bonding, supportiveness, family boundaries, time and friends, and interest in
recreation. Family Adaptability is defined in terms of the ability of the family
system to alter the power structure, role relationships, and rules in response to
situational and developmental stress. Families are classified into one of four
levels of functioning including: rigid, structured, flexible, or chaotic. Ten items
were developed to asses the level of Family Adaptability and include the
concepts of leadership, control, discipline, roles, and rules.
Olson et. al (1985) hypothesize that families in the extreme ranges of of
Adaptability or Cohesion will evidence more difficulty in coping with situational
and developmental stress. While the original FACES and FACES II have

demonstrated adequate psychometric properties, only a few empirical studies
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Appendix F (cont.)

have used the FACES III. Initial studies, however, have been encouraging. In
particular, two factor analytic studies resulted in identical factor structures and
the correlation between the Cohesion and Adaptability scales has been reduced
to near zero (r = 0.03) suggesting that the two dimensions are independent.
Additional evidence of construct validity comes from

evidence that the items within each scale are highly correlated with the total
scales. Further, the correlation between the Adaptability and Cohesion scales
and a measure of social desirability is minimal, ranging from 0.35 to 0.00.

Using two samples (n=1206 for each) to evaluate internal consistency,
Chronbach Alpha values yielded means of 0.75 for the Cohesion Scale, 0.61 for
the Adaptability Scale and .67 for the Total Scale.

Norms and cutting scores are provided for three samples including adults,
families with adolescents, and young couples. Although FACES III has not been
normed on families with chronically ill children, it was used as an index of family
functioning to further explore the impact of family variables on adherence and
metabolic control. It was administered to both the parent(s) and child prior to

baseline.
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Appendix FACES Il

cont.
(Olsen, Portner, & Lavee, 1985)
1 2 3 4 5
ALMOST NEVER ONCE IN AWHILE SOMETIMES FREQUENTLY ALMOST ALWAYS
DESCRIBE YOUR FAMILY NOW
1. Family members ask each other for help.

2. Insolving problems, the children's suggestions are followed.

3. We approve of each other's friends.

4. Children have a say in their discipline.

5. We like to do things with just our immediate family.

6. Different persons act as leaders in our family.

7. Family members feel closer to other family members than to people outside the farmnily
8. Our family changes its way of handling tasks.

9. Family members like to spend free time with each other.

10. Parent(s) and children discuss punishment together.

11. Family members feel very close to each ather.

12. The children make the decisions in our family.

13. When our family gets tegether for activites, everybody is present.
14. Rules change in our family.

15. We can easily think of things to do together as a family.

16. We shift household responsibilities from person to person.

17. Family members consult other family members on their decisions.
18. Itis hard to identfy the leader(s) in our family.

19. Family togetherness is very important.

20. It is hard to tell who does which household chores.

FAMILY SOCIAL SCIENCE, 290 McNeal Hall, University of Minnesota, St. Paul, MN 55108
D.H. Olson, 1985
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Appendix G
Fami ines Inventor

The Family Routines Inventory (FRI; Jensen, James, & Boyce, 1983) is an
instrument designed to measure the extent of predictability or routinization of
daily family life. The FRI consists of 28 items that assess positive family routines
in terms of routine endorsement (the extent to which the family subscribes to a
set of behavioral routines) and routine adherence (the degree to which a family
rigorously executes the routines to which it subscribes). The frequency score
provides a measure of family cohesion, solidarity, order, and overall satisfaction.
The family routines are defined by observable, repetitive behaviors involving
two or more family members which occur with predictable regularity in daily
family life. The items comprise ten conceptual domains including: work day
routines, weekend /leisure, children’s routines, parents routines, bedtime, meals,
the extended family, leaving/homecoming, disciplinary routines, and chores.

Test-retest reliability assessments, using a 25-day time interval, yielded a
coefficient of 0.79, which demonstrates acceptable temporal stability. The
construct validity of the instrument was assessed by evaluating the degree to
which the scores correlated positively with other validated measures of positive
aspects of family life including the Cohesion and Organization subscales of the
Moos Family Environment Scale (FES) and a family-life satisfaction questionnaire
and negative correlations with FES subscales of Control and Conflict. All
validity coefficients were in the predicted direction.

The FRI was administered to the parent pre- and post-study and was used as
an additional measure to further explore the family system and its potential

impact on regimen adherence.
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Family Routines Questionnaire

All Tamilies do certan things regularly iom day to day Thesn are the common ronting events which are done over and ogver agan and give a

pattarn 1o daily living. We call these Family Routines. We would like 1o fearn about some of your lamily’'s routmes and how important they

are to you :
Instructions: Please answer both the Frequency and the Importance nuestions for each statement fisted. There are np “right’ or
“wrong' answers o any of the questions. Please answer the questions hy putiing a chech /) in the box of your choice. De nat skip
any questions about these routines unless they (jo not apply 1o your family. Remember that the questions are about your famity s
current routines. There are some addlitional auestions on the back nf this guestionnaire

Frequency: How often does this currently happen in yout farnily? Frequency Impcrtance

Importance: How inportant is thes roatee o Beeping yane fannly sttong” Everyd 3-5 times|1-2 times | Aimost very | Somewtat| Notat an
VY4 | per week |per week | never | imporunt | important | important

1. Parentis) have certain things they do every morminag winle geiting e
start the day.

2. Whole family rats dinner touethar almnst svery ninhit

3. Children do rrgusiar housebold chnres.

4, Children do the same things each morniin as soon as they wake up.

5. Chiidren do their homawork al the same time each day nr night during the
week,

6. Parent(s} have some nmn each day 1nr just 1alking with the chitdren,

7. Pateniis) and childeen play together smmnetune eacl day

8. Children go to bed al the same time almost pvery night

9. Family checks in or out with each other when someone leaves or cames
home,

10, Working parantis) comes home rom work a1 the samne ing each doy.

11. Man.working parent and children do something Ingether ouiside the home
almost svery day (lor example shopping, walking, »tc )

12. Family has cortain things they aimost always tfo to greet the working parent
a1 the end of the day

13. Children 1ake part in reqular activities afier school.

14, Parentls) reard or tell storias 1o the ehildren atrnnst nvery day,

15. Warving parent has a regutar play time with the ehildren alier coming home
frony work,

16. Children have special things they do or ask lor mach night at bediirne
|lor exarmnple 3 story, a good-night kiss, a deink ol water).

17. At least some of the family eats break {ast togather almost every morning.

18. Family rats at the sarme time nach night,

19, Family hac a “nuing time'” erach evening whin every:nne talks or plays naietly,

20. Young children go to play-school the sanw: days each werk

21,

£anh chitd has same tirme each day Iar plaving atone,

22. Working parant takes care ol 1he children sometime atmost evrry day.

DO OO0

Study 1]

[

3 4 &

UNEN RN NN RN

- —

[NRNREN
[EEEREEER

B
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Fanuly Routines Questionnaite contnueds

{nstructions:

choiree aynder Frequency are difforent foun those on the fisst page of this questionnaire

Please anzzer both the Praquency aod importance anestinos for e n ol the additionat activities. Please notice that tha

Frequency: How ofton oo thie cveendl - boapponon wone Ginly?

Tmportance: Mo impor fant s s oo Toe Eespneg conn By aleoneg

23, Fannly tias a ot fgomly time ety ook s hiao thes sd thooas toaether

al home,

24, Family roaularty visits voth the rafitives

75 T amily aoes some plaes spuead ot

sront b g 1o has o b g s eeagqerlan by

S bege i sequibarly

28. Parent(s) tupver errtnn Hanup, They oot gl s des o iy i the

children gat oul ol linn

Frequency hmportance
Atways | 2.3 ttmes| Onesa [Legg than] very Samwmvduat | it gt
. Jevery vars| 3 month| _month Joncesmo fmporant | important | inportant
Aways Most al Almnst Vary Snmewtat| tinl al
every das |t time never importan | impocant | lmportane

23 24 25 26 27 28

126



Appendix H
Multidimensional Health I.ocus of Control

The Multidimensional Health Locus of Control (MHLC) is a scale designed
to assess the extent to which one believes that his/her health is controlled
internally, by chance, or by powerful others. The MHLC was originally
designed by Wallston and Wallston (1978) to assess the locus of control construct
in adults. The scale was subsequently modified for children by Thompson,
Butcher, & Berenson (1987) and emerged as a reliable and valid instrument. Test-
retest reliability coefficients for Internal, Chance, Powerful Others, and total
scores are, .62, .80, .69, .77, respectively. The three factor structure initially
proposed by Wallston and Wallston was retained and provided evidence of the
construct validity of the scale, although three items loaded significantly on

unexpected factors.
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Appendix H cont.
Multidimensional Health Locus of Control

Disa Agree
Very Much Very Much

1) I am in control of my own health. 1 2 3 4
2) My own actions mostly determine how soon

I will recover from an illness. 1 2 3 4
3) No matter what I do, if I am going to get sick,

I will get sick. 1 2 3 4
4) The best way to keep from getting sick is to have

regular medical checkups. 1 2 3 4
5) My family has alot to do with my becoming sick

or staying healthy. 1 2 3 4
6) If I take the right actions I can stay healthy. 1 2 3 4
7) The main thing that effects my health is what

I do. 1 2 3 4
8) My good health is mostly a matter of good luck. 1 2 3 4
9) If [ take care of myself, I can avoid illness. 1 2 3 4
10) Most things that affect my health happen to

me by accident. 1 2 3 4
11) Whenever I don’t feel well I should see a doctor

or nurse. 1 2 3 4
12) When I get sick, [ am to blame. 1 2 3 4
13) Luck is mostly what determines how soon

I will recover from an illness. 1 2 3 4
14) Doctors and nurses control my health. 1 2 3 4

15) When I get well, its usually because other people
(like family, friends, doctors) have been 1 2 3 4
taking care of me.
16) I am likely to get sick no matter what I do. 1 2 3 4
17) If it’s meant to be, I will stay healthy. 1 2 3 4

18) I can only do what my doctor tells
me to do about my health. 1 2 3 4
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Appendix I
Parent Consent Form

I understand this study involves no treatment for diabetes beyond that prescribed by my
child’s physician.

I understand that I am being asked to participate in a research study designed to assess factors
related to adherence to the prescribed diabetic regimen and metabolic control. Additionally, |
understand that methods will be designed to help both me and my child manage the
components of the diabetic regimen. This will include having me or my child monitor daily
blood glucose levels, inject prescribed insulin dosages, and use the American Diabetes
Association dietary exchange list. I also understand that my child will be requested to engage
in exercise on a regular basis according to that recommended by his/her physician.

I understand that as a parent, [ and my child will be asked to complete several questionnaires
about daily diabetes management behaviors, barriers to adhering to those behaviors, and
family adaptation to diabetes, Both my child and I will also be asked to complete a knowledge
test about diabetes. [ also understand that a glycosylated hemoglobin test (AIC) will %e
requested from my child’s physician and that my child will be required to use a glucometer
provided by the experimenter for daily blood glucose monitoring (the glucometer will be
provided at no cost to the participants).

I understand that there are no special risks associated with participation in this study and that
all information obtained from me and my child will be kept strictly confidential. All
information will be available to the researchers only. Numbers, rather than your names, will be
used for summaries of information. No information that could be used to identify you will be
reported with the results of the study.

I understand that participation will require a minimum of 5 and a maximum of 10 weekly visits
to the Child Study Center and that my child will receive $30.00 upon completion of the study.

I understand that it is my responsibility to ensure that my child will continue to receive regular
medical care as needed while participating in the study and that I should contact the physician
if I have questions about my child’s metabolic status.

[ understand that my participation is comswletely voluntary and free of charge (with the
exception of 4 requested glycosylated hemoglobin tests (AlC{ for which [ will incur the costs)
and that I or my child may discontinue participation at any time without prejudice or penalty.

I'understand that a summary of the results will be discussed with me by one of the researchers
upon request.

I give permission to have my physician contacted to release information about my child
regarding the following issues: glycosylated hemoglobin tests results over the previous year,
insulin dosage alterations, and current prescribed treatement regimen. My physician’s name is

This research project has been approved by the Human Subjects Research Committee and the
Institutional Review Board of Virginia Po{ytechnic Institute and State University. Questions
about the project should be directed to the principle investigator: Melanie ]. Bonner, 231-6914;
or Dr. Jack W. Finney, 231-6670; Dr. Richard M. Eisler, chair of the Human Subjects Research
Committee, 231-6914; or Dr. Ernest Stout, chair of the Institutional Review Board, 231-5284.

I hereby agree to voluntarily participate in the research project described above and under the
conditions described above.

Date: Signature of Parent or Guardian:
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Appendix |
Subject Assent Form

[ understand this study will not cure my diabetes and gives no treatment beyond that
provided by my doctor.

I understand that I am beinﬁ asked to participate in a research study about diabetes. I also

understand that I will learn t inFs to help both me and my family handle my diabetes the way

my doctor has asked me to . [ also understand that | or my parent(s) will be doing blood

ﬁlucose tests, insulin injections, and using exchange lists for my meals each day and that I will
ave to exercise each week.

[ understand that I will be asked to complete surveys about diabetes and the problems me and
my family have had while dealing with my diabetes. [ will also be asked to take a knowledge
test about diabetes. I also understand that a I will be learn how to use a “glucometer” for daily
blood glucose tests.

I understand that all survey answers will be kept in locked files and will be seen by the
researcher only.

Iunderstand 1 will have to visit the Child Study Center as many as 10 times during the study
and that I child will receive $30.00 when I finish the study.

I understand that my doctor will be told about the study and that I or my parents should call
my doctor at any time during the study if [ have questions about my diabetes.

I understand that my participation is voluntary and that I may stop participating at any time
without punishment.

[ understand that if I have questions about the study when it is over, the researcher will talk
with me about them.

This research study has been approved by the Human Subjects Research Committee and the
Institutional Review Board of Virginia Polytechnic Institute and State University. If I have
uestions about the study I can call the researchers: Melanie J. Bonner, 231-6914; or Dr. Jack W.
inney, 231-6670; Dr. Richard M. Eisler, chair of the Human Subjects Research Committee, 231-
6914; or Dr. Ernest Stout, chair of the Institutional Review Board, 231-5284.

I hereby agree to voluntarily participate in the research project described above and under the
conditions described above.

Date: Signature of Participant:
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Figure Captions
Figure 1. Operationalization of adherence.
Figure 2. Baseline and intervention data for treatment subject B across all four
target behaviors.
Figure 3. Baseline and intervention data for treatment subject W across all four
target behaviors.
Figure 4. Baseline and intervention data for treatment subject T across all four
target behaviors.
Figure 5. Baseline and intervention data for treatment subject H across all four
target behaviors.
Figure 6. Baseline and intervention data for treatment subject S across all four
target behaviors.
Figure 7. Adherence levels for comparison subject | across all four regimen
components.
Figure 8. Adherence levels for comparison subject K across all four regimen
components.

Figure 9. Adherence re-defined on the basis of the results of the current study.
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Dietary Intake
carbos: 60%
fat: 25%
protein: 15%

Exercise

« Frequency: 3x weekly
« Duration: 30 min.
+ Carbo. Availability

\

Blood Glucose
Testing

+ Frequency: 4x daily

+ Timing: preprandiai; pre-exercise;
pre-injections; pre-bedtime

Metabolic Control
(Hbatc)

Insulin Injections
+ Frequency. as prescribed
« Timing: temporal window
prescribed for insulin type

Figure 1
Adherence Defined
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Dietary Intake
—> carbos: 60%
fat: 25%
protein: 15%
B Psychosocial Variables
Exercise L&
> + Frequency: 3x weekly B 7
+ Duration: 30 min. Y "
+Cabo.  Availability ' Ny
Blood Glucose
Testing

Frequency: 4x daily
+ Timing: preprandial; pre-exercise;

pre-injections; pre-bedtime

Metabolic Control
(Hbatc)

Insulin Injections
>

* Frequency: as prescribed
+ Timing: temporal window

prescribed for insulin type

Individual Disease
Variables

Figure 9
Adherence Re-Defined
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