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ABSTRACT 

The level of diabetic control was assessed for two 

groups of children, ages 10 to 13, with type I diabetes. 

One group followed a weighed diet at Bearskin Meadows 

Diabetic Camp, California, and the other a family style 

service at Hertko Hollows Diabetic Camp, Iowa. Diabetic 

control was determined by examining the blood sugar levels 

attained at these camps. T-test analysis showed children 

following the weighed diet had significantly lower mean 

blood sugar levels than children following the family-style 

diet. 

The child's Health Locus of Control (HLC) type 

(IHLC, Internal HLC; PHLC, Powerful Others HLC; and CHLC, 

Chance HLC) was- related to their level of diabetic control 

and compliance patterns. No correlation was shown using 

Pearson's correlation coefficients. Children with high IHLC 

scores were shown to be more likely to adhere to a highly 

structured diet therapy, whereas high PHLC and CHLC scores 

were more likely to emphasize blood sugar testing as a 

control on their diabetes. 
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INTRODUCTION 

Type I, insulin-dependent, or "juvenile" diabetes 

mellitus is a chronic disease affecting approximately 

200,000 children in the United States. A prevailing, 

unanswered question exists as to whether these children will 

adjust socially, emotionally and physically, and have the 

opportunity to live long, healthy lives. The future of the 

child with diabetes should not be left to the possibility of 

potential cures but rather to the benefits of maintaining 

optimal daily control. The effectiveness of insulin and the 

advances in monitoring control through blood glucose and 

glycosylated hemoglobin laboratory tests are major steps in 

the therapy and control of juvenile diabetes. The fact 

remains that diet continues to be the keystone of therapy. 

New dietary treatments are constantly being tested, such as 

fiber content of the diet, carbohydrate and fat composition 

of the diet, and the rating of foods on the glycemic index 

(Jenkins 1981). Continued scientific research and the 

development of practical methods are still needed in many 

areas. At the present time the composition and structure of 

a diet that will be most beneficial in maintaining optimal 

control is controversial. In addition, there is a variety 

1 
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of diet therapies being advocated by health practitioners 

for the child with type I diabetes. The diet therapies 

currently prescribed for children with type I diabetes range 

from a very structured, weighed diet, to the most non-

structured or "free diet." These frequently prescribed 

diets need to be evaluated and compared so that the person 

with diabetes, and the health practitioner may be informed 

of the differences in diabetic control that each diet 

achieves. 

A lack of compliance to diabetic treatment, especi

ally diet therapy, is a common phenomena among patients with 

diabetes. In assessing diet therapies and associated 

diabetic control, some behavioral aspects of children with 

diabetes, their self-perceived health beliefs and attitudes 

that might be related to compliance to diabetic therapy were 

also examined using the psychological construct of the locus 

of control. The theoretical basis of locus of control is 

the hypothesis of a correlation between one's behavior and 

its outcomes. 

The general concept of locus of control grew out of 

Rotter's social learning theory (Rotter 1954), where it was 

used to refine a predictive model for human learning and 

behavior. Wallston and Associates (1973) expanded a health-

specified scale for unidimensional measure of people's 

beliefs about health control to three scales: Internal 
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Health Locus of Control (IHLC), Powerful Others Health Locus 

of Control (PHLC), and Chance Locus of Control (CHLC). 

Individuals with a high "internal" perspective on matters of 

health (high IHLC score) believe that the locus of health 

control is internal and that their own behavior will 

determine whether they stay healthy or become sick. Those 

individuals who believe the locus of health control is 

external (high PHLC or CHLC score) feel that other factors 

control their health (i.e., doctors, parents, weather, 

chance). A children's. HLC scale was developed by Parcel and 

Myer (1982), consisting of 20 items with 3 subscales. 

Problem Statement 

Maintaining daily diabetic control or normal blood 

sugar levels in the prevention of diabetic complications is 

the object of diabetic therapy. Diet therapy is the key

stone of therapy. Health practitioners advocate different 

levels of structure in diet therapy from the weighed diet to 

the free diet. The type I diabetic patient as well as the 

health practitioner need to know the characteristics of each 

diet and whether one may contribute to better diabetic 

control than another. Diet therapies, along with other 

diabetic treatments, are not effective when patients do not 

comply. Adherence to treatments is a major problem, espe

cially with a life-long disease as type I diabetes mellitus. 

Health Locus of Control profiles have been associated with 
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compliance. Education programs and treatments need to be 

developed and applied taking into consideration the pa

tients' self-perceived beliefs of health (locus of control). 

Research Objectives 

The major research objectives for this study are: 

Research Objective 1: To determine if there is a 

significant difference in diabetic control between 

children with type I diabetes that adhere to a 

highly structured diet therapy as compared to a less 

structured diet therapy. 

Research Objective 2; To examine the possibility of 

self-perceived attitudes, measured by the different 

health locus of control profiles developed for 

children and relating these to compliance with a 

given diabetic treatment. 

Statement of Hypotheses and 
Exploratory Questions 

Hi: The most structured diet therapy, the gram-scale 

diet, will promote better diabetic control than the 

less structured diet therapies (the exchange diet, 

constant CHO, or the free diet). 

El: Is there a difference in diabetic control when 

a highly structured meal plan is followed? 

E2: Are diet therapies actually being used, and are 

they of benefit to the type I diabetic? 
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H2: The children with the health belief that they 

internally control their behavior will be in better 

diabetic control than those with the health belief 

that they are being externally controlled by others 

or by chance. 

E3: Are there significant correlations between the 

MHLC scales and diet therapies followed? 

E4: Is there a significant correlation between 

Health Locus of Control beliefs and adherence to 

diabetic treatment? 

E5: Will the internal controllers be in better dia

betic control than those who believe they are 

being externally controlled by others or by 

chance? 

Definitions 

1. Type I, Insulin-Dependent Diabetes Mellitus: In its 

insulin-dependent form, diabetes develops very rapidly 

and is more severe and unstable. This form occurs more 

frequently in children, and the child is usually under

weight. The pancreas does not produce adequate insulin. 

Exogenous insulin is injected in an effort to achieve 

and maintain normal blood glucose levels. Acidosis is 

fairly common. 

2. Type II, Non-Insulin-Dependent Diabetes Mellitus: In 

this form, diabetes develops more slowly and is usually 



milder and more stable. It occurs mainly in overweight 

adults. Insulin is produced adequately, but the body is 

not able to utilize it fully. Acidosis is infrequent, 

and the majority of patients improves with weight loss 

and are maintained on diet therapy which is often 

assisted by an oral hypoglycemic medication. 

3. Blood Sugar Testing: This test reflects the immediate 

blood sugar level and is measured in mg/dl (milligrams 

of glucose per deciliter of plasma). Normal range is 

70-100 mg/dl, depending on methodology. Tight diabetic 

control is 70-100 mg/dl before meals and up to 160 mg/dl 

immediately following meals (Orzeck 1984). From 

personal observation, control may also be considered 

anything below 200 mg/dl. 

4. Glycosylated Hemoglobin (GHb): The GHb test reflects 

the mean plasma glucose during the preceding 8 to 12 

weeks. It represents the amount of glucose present per 

unit of hemoglobin. The normal range is 3-7%. Accepted 

levels for a diabetic patient in good control is o% 

(Abraham 1985). 

5. The Weighed Diet: Gram amounts of protein, carbohy

drate and fat, specified for a calorie level, are distri

buted into milk, meat, fruit, vegetables, bread and 

butter categories. These food portions are weighed on a 



gram-weight scale. All meals and snacks are eaten at 

specified times. 

6. The Exchange Lists: There are 6 food groups or exchange 

lists with foods of similar nutrient values grouped 

together. A fixed number of calories determines the 

number of servings from each group. An interchanging of 

food within a group allows a variety of foods to be used 

(American Diabetes Association, 1976). 

7. Constant Carbohydrate Diet: Foods containing primarily 

carbohydrates are limited and distributed evenly through

out the day. Foods containing protein and fat have no 

limitation. Low-cholesterol foods are encouraged. 

8. Unmeasured Diet: There is a flexibility of daily 

caloric intake with no foods measured. Well-rounded 

meals (foods from each of the basic 4 food groups) and 

snacks are encouraged. This is referred to as the 

"free" diet by many diabetic patients. 

9. Camp FS (Family Style): Family-style meal service is 

used at Camp Hertko Hollows. Everyone helps themselves 

from bowls at each table. There is less dietary struc

ture as compared to Camp WD. 

10. Camp WD (Weighed Diet): The weighed diet is practiced 

at Camp Bearskin Meadows. Greater dietary structure is 

utilized here as compared to Camp FS. 



11. Internal Health Locus of Control (IHLC): A psychometric 

scale to measure the degree to which an individual 

believes that his health is determined by his own 

behavior (Wallston 1978). 

12. Powerful Others Health Locus of Control (PHLC); A 

psychometric scale to measure the degree to which an 

individual believes that his health is under the control 

of "powerful others" (e.g., physicians, nurses, family, 

etc.) (Wallston 1978). 

13. Chance Health Locus of Control (CHLC): A psychometric 

scale to measure the degree to which an individual 

believes that his health is a matter of chance (Wallston 

1978). 



LITERATURE RESEARCH 

There is no known cure for diabetes mellitus, but 

the disease can be controlled. Optimal control is a 

difficult and a continual process, especially for the type I 

diabetic who develops the disease early in life. To 

maintain good control of type I diabetes requires continuous 

daily monitoring and care. Skills of dietary control, 

insulin injections, exercise regulation, blood sugar testing 

and record-keeping all must be developed as part of a daily 

routine for individuals with this disease. Continual daily 

treatment becomes monotonous, and after having diabetes for 

more than a couple of years, the care required to maintain 

optimal control becomes difficult. A lack of compliance to 

diabetic treatment, especially diet therapy, is a major 

problem for all patients with diabetes. 

Dietary Adherence 

Dietary noncompliance is a perennial problem (Ney 

1982, McCulloch 1983, Webb 1984). McCulloch's study result

ed in only 13 out of 75 patients using a diet regimen that 

was promoted as being associated with better glycemic 

control when adhered to carefully. The overall trend of 

dietary adherence in patients with diabetes was described in 

a summary of studies by Wing in 1985 (Table 1). 

9 



Table 1. A summary by Wing (1985) of studies describing dietary adherence in 
patients with diabetes. 

Study N Measure of % Satisfactory 
Adherence Adherence 

Bloom (1967) 111 Interview 15% adhere strictly 

Christensen et al. 97 24 hr. recall 50% adhere to schedule 
10% adhere to exchange 

Franz (1981) 224 Questionnaire 29% follow absolutely 

Holland (1968) 1957 Questionnaire 53% said to follow 

Irmie, Bowden and Maderson 
(1975) 

40 Interview 68% within 10% of 
prescribed diet 

Jacobi (1954) 122 Interview 26% boys follow diet 
52% girls follow diet 

Turnbridge and Wetherill 
(1968) 

63 7-day diary 30% within 10% of 
prescribed diet 

Williams et al. (1967) 60 24-hr recall 12% eat required food 
27% eat regularly 
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Christensen (1983) found in a sample of 97 patients 

with type I diabetes that less than two-thirds adhered to 

the number and timing of planned feedings, and only 10% of 

the patients adhered to planned exchanges 90% of the time. 

On the average, one to every four exchanges in the diet plan 

were added or deleted. The data from Lorenz's study (1985) 

indicated that among children 9 to 15 years of age, overall 

adherence was poor; older children were more deviant, and 

females were more adherent to their diet plan. It was 

suggested that many children did not possess the knowledge 

or skill required for good dietary adherence as well as not 

having adequate motivation. 

A more flexible approach to diet management, advo

cated by Nuttall (1983), led to better compliance and 

overall management of the diabetic patient. He suggests 

that intake does not have to be constant from day to day, 

and that food consumed daily is automatically regulated by 

the energy needs of a diabetic person through appetite 

adjustment. Frustrated patients were noncompliant because 

of the rigid regimen imposed on them by physicians and dieti

tians (Nuttall 1983). 

The most common viewpoint is usually stated that op

timal control of diabetes at any stage is possible only with 

optimal dietary control. Factors that affect nutritional 

and dietary compliance include: motivation; socioeconomic 
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(religious, money, ethnic, eating out); occupation or 

activity (travel, sedentary, time scheduling); education 

(principles of good nutrition); inadequate calories; and 

special needs (Dunbar 1979, Flood 1979). 

Diabetic Control versus Complications 

It has been accepted that uncontrolled diabetes 

threatens the patient with long-term complications, includ

ing growth and development impairment, vascular problems 

involving both the large and small blood vessels which may 

cause visual impairment, renal disease, heart disease, and 

gangrene. Mounting evidence supports the theory that good 

control of type I or "juvenile" diabetes can minimize many 

of these complications (Wilson 1951, 1978, Harden 1956, Joos 

1957, Straus 1969, Davidson 1978, Krall 1978, Forsham 1982, 

Kozak 1982). Overall, these studies described methods of 

following diabetic patients for one to thirty years, classi

fied the degree of control (i.e., poor/fair/good), then 

compared this with the development of complications. A 

policy statement by he American Diabetes Association 

publicizes the belief that "the weight of evidence strongly 

suggests that the microvascular complications of diabetes 

are decreased by reduction of blood glucose concentrations.11 

Optimal regulation of glucose levels, especially in the 

young and middle-aged individuals who are at greatest risk 

of developing the microvascular complications, is essential 
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in the treatment of the disease and its complications 

(American Diabetes Association 1976). 

In the immediate postprandial state and with varying 

situations of exercise, emotional stress, food deprivation 

and ingestion, it is almost impossible to achieve continual 

normal glucose concentrations in patients who do not produce 

their own endogenous insulin (Downie 1959, Drash 1980). 

Failure of injected insulin to act in a totally physiologic 

manner results in a day-to-day fluctuation in blood glucose 

levels despite the best use of insulin, diet, and exercise 

(Sondel 1983). Most vascular complications usually do not 

become apparent, if they are to appear, until after 10 years 

of the type I disease state. Therefore, the duration of 

diabetes is a significant factor in diabetic complications 

(Joos 1957). 

The diabetic individual's objective for medical 

treatment is striving for good control of diabetes by balanc

ing dietary intake, exercise and insulin doses to achieve as 

constant and normal blood glucose concentrations as 

possible. 

Blood Sugar Measurements 

Prior to the 1970s, diabetic control or glycemic 

control was measured using urine tests. The concentration 

of sugar in the urine is an indirect reflection of sugar 

levels in the blood. Urine testing is not capable of 
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determining exact glycemic control because sugar passes into 

the urine only when blood sugar levels are fairly high 

(i.e., renal threshold of 140-160 mg/dl). With a negative 

urine-sugar reading, blood sugar can be anywhere from 0 to 

180 mg/dl. Urine tests can also give a delayed measure 

since urine is often stored in the bladder for several 

hours. There are certain situations, however, when urine 

testing can be of benefit. 

With the introduction of self-monitoring of blood 

sugar, "tight" control is achievable. Tight control is 

important because it may help to prevent or delay diabetic 

complications. What is considered tight control does not 

have a set standard, but most doctors define it as blood 

sugar levels that are consistently in or near the normal 

range. This range is commonly agreed to be about 70 to 100 

mg/dl before meals and no higher than 160 mg/dl after meals. 

(Mg/dl stands for milligrams of glucose per deciliter of 

blood; Orzeck 1984.) Good control for some diabetic 

patients are blood sugar levels no higher than 200 mg/dl. 

This again varies depending on the physician and the 

patient. Blood testing is regularly done four times a day 

for people who want to achieve and maintain excellent 

control. This gives them a precise measure of their blood 

sugar level at the moment of the test, which is usually done 

before each meal and at bedtime. 
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The glycosylated hemoglobin test (GHb) also discov

ered in the 1970s is called by many names: hemoglobin Ale, 

glycohemoglobin, and "fast" hemoglobin. This test is an 

important advance in diabetic treatment. The GHb test gives 

an overview of a person's blood sugar control for the preced

ing three to four months (Goldstein 1985). The glycosylated 

hemoglobin is a hemoglobin A with glucose phosphate moieties 

on the amino terminal valine of one or both beta chains 

(Henry 1984). The life of a red blood cell is approximately 

120 days, and therefore glycosylated hemoglobin reflects 

past compliance. Because of higher blood sugar levels in a 

diabetic patients, typically their GHb level is higher. 

This will depend on the average blood sugar level during the 

past weeks and months. Hemoglobin Ale, which comprises 3 to 

6 percent of the total hemoglobin in healthy individuals, 

may double or triple in diabetes, depending on the level of 

hyperglycemia. This test must be done in a laboratory, and 

usually this is done biannually as a routine part of care 

for the diabetic patient. This is an excellent way to 

determine if a treatment plan is sufficient and if patients 

are adhering to the regimens. Studies have shown GHb levels 

return to normal 8 to 12 weeks after the diabetes was 

brought under control. With current conventional therapies 

for diabetic patients, normal GHb levels are not realistic 

goals. Even with the newer subcutaneous insulin infusion 



16 

pumps a normal GHb is rarely achieved. The accepted 

realistic and reasonable goal for good control is a level of 

9%. Patients with diabetes who try to achieve nearly normal 

levels of glycosylated hemoglobin are at an increased risk 

of serious symptomatic hypoglycemia (Abraham 1985). 

Diet Therapies 

Diet is said to be the cornerstone for treatment in 

the individual with diabetes since this disease is a derange

ment in the way the body metabolizes three major nutrients: 

carbohydrate, protein, and fat. The basis of sound nutri

tion therapy consists of finding and maintaining a balance 

between food, insulin, exercise, and stress factors as a 

means of achieving as close to normal blood glucose levels 

as possible. Actually, maintaining normal blood glucose 

levels is not easily done. Dietary control, however, en

sures metabolic control which may delay or prevent vascular 

complications. 

There is significant controversy among physicians 

regarding how structured or controlled the diet segment of 

the treatment should be. Advocated by physicians and 

dietitians are both the weighed or measured diets and the 

unmeasured or free diet. With the carefully weighed or 

measured diet, there can be a close matching of food to 

insulin and a consistency of intake. Individuals follow

ing an unmeasured, free diet receive outlines to eating a 



17 

healthy, well-balanced diet avoiding sugar except for 

treating hypoglycemia. 

The most common and basic of the diabetic diets 

taught by health practitioners for the type I diabetic 

patient include: weighed foods, exchange lists, unmeasured 

diets, and unrestricted diets. 

Weighed Diets 

The weighed diet is not a type of estimation but 

rather an exact measurement of food in grams. It is almost 

impossible to objectively determine the amounts of all 

servings, and the gram-scale relieves the turmoil of trying 

and eliminates any sense of guilt about the serving size. 

Calories are adjusted according to the patients' 

requirements for growth, exercise, maintenance, and wishes. 

The grams of carbohydrate, protein and fat need to be the 

same each day, and these amounts are divided up into meals 

and snacks. With this system there is little food the 

diabetic patient may not eat (Olney 1956). According to 

Olney, the mother who accepts the weighed diet as a chal

lenge derives satisfaction from her ability to provide the 

patients' needs and wishes with the requisite limits. Adams 

and Chatfield (1935) originally formulated the weighed diets 

(Appendix A). 

Weighing food for a period after diabetes has been 

diagnosed is a good training procedure until the hand and 
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eye have learned to accurately judge amounts of food. Some 

patients continue to weigh much of the time, while others 

learn to estimate quite accurately. Some patients weigh 

their food at intervals so as to remember the accurate 

amounts. This is used as a retraining process. Krall 

(1978) states that weighing should be used not as an end in 

itself but should be a means to an end. Schmitt (1975) 

states that the weighed diet could lead to emotional harm, 

as it requires pathological compulsitivity and is beyond 

most people's endurance. 

Exchange Lists 

The development of the exchange lists for meal plan

ning is a result of a need in 1950 for a simplified, nation

ally recognized method for calculating and interpreting the 

diabetic diet (American Diabetes Association 1967). This 

method, or a close version, is the most commonly used diet 

for both type I and type II diabetes in hospital menus and 

prescribed for home use. The ADA diet involves using a meal 

plan based on 6 food groups, called exchange lists. Foods 

of similar nutrient values are grouped together. All 

starchy foods are found in the bread group, protein foods 

are in the meat group, etc. (Appendix B). The exchange 

lists provide a consistent, well-balanced diet within an 

appropriate number of calories, while allowing a variety of 

foods. 
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The popularity is slowly decreasing due to the 

exchange lists' limitations of food preferences, individual 

eating patterns, and meal times (Marymuk 1982). The newer 

theory of a wide variation in the glycemic response to 

various foods containing equal amounts of carbohydrate has 

been demonstrated in studies by Jenkins (1981). The 

glycemic index studies have challenged the fundamental basis 

from which the exchange lists are derived. Skyler (1983) 

states that the ADA exchange lists are clearly an obsolete 

approach and should be expunged from contemporary thinking. 

The ADA prints exchange lists in an education packet to be 

used as diet therapy, but preprinted meal plans are now 

printed by pharmaceutical companies only. 

Constant Carbohydrate Diet (Const CHO) 

This diet is a variation from the exchange lists. 

The same amount of carbohydrate is eaten daily, and meals 

and snacks are eaten at the same time daily. The carbohy

drate contained in foods is learned. Lists are provided 

with the carbohydrate content of foods available (Appendix 

C). The amounts of meat and fat eaten daily go unmeasured, 

allowing flexibility in the diet. There is an emphasis on 

limiting fat and cholesterol in the diet: fatty meats and 

eggs are avoided, and skim milk is encouraged. 
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Unmeasured Diets 

The main theme in the unmeasured diet is to prevent 

major upswings and downswings of blood sugar levels (Schmitt 

1975). The first objective, advocated by Schmitt to prevent 

hyperglycemia, is to avoid concentrated sweets. To prevent 

hypoglycemia, eating meals and snacks is advised. Carrying 

a quick glucose source is encouraged for potential insulin 

reactions. The restrictions to prevent hyperglycemia are 

more relative than absolute. 

The benefit of the unmeasured diet is the ease of 

understanding and complying to it. Guidelines for the 

unmeasured diet consist of: nutritionally balanced main 

meals, foods served are not different foods from siblings, 

and amounts are decided by patient and are eaten at regular 

times each day. Snacks are given to prevent insulin 

reactions and are important before exercise. Milk, cheese, 

crackers, cereal, or a sandwich are suggested snacks. 

Dessert foods and sweets should be eaten only after meals; 

no seconds on desserts with large amounts of sugar should be 

eaten, and concentrated sweets (soda, candy bars, honey, 

sugar) should be avoided. In addition, food should be 

carried for potential insulin reactions, and when in doubt, 

should be eaten. One should also avoid obesity and minimize 

cholesterol intake by substituting margarine and skim milk, 

decreasing the number of eggs consumed and trimming the 
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visible fat from meat. Many individuals on this plan refer 

to it as the "free" diet. 

Unrestricted Diet 

Depending on the patient and the desire to maintain 

normal blood sugar levels, this diet can be marginally good 

or poor. Stopping for breakfast in the late morning and 

ordering a soda and filled doughnuts would be a poor diet. 

Such a diet regimen would require overwhelming amounts of 

insulin to cover the excessive and capricious food intake 

(Krall 1978). The average person does not continually eat 

as much of everything as often as possible. Forsyth (1956) 

states that the free diet is not truly free, and his version 

includes regular timing and overall meal quality to be 

essentials. There is a major difference between these 

simple diets and a weighed one. Patients who use and 

survive on such non-planned meals have the mildest diabetes, 

and are usually very active, keep their weight down, and 

have insulin-making capability (Krall 1978). Some health 

practitioners, because of the high compliance, consider the 

free diet useful. However, they subvert the purpose of a 

diabetic diet and therefore are considered ineffective by 

Sondel (1983). 

Each diet therapy has benefits and deficiencies as 

described above. The purpose of a diet plan is to balance 

intake with insulin and activity to achieve normal blood 
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sugars. Studies which compare and examine these diet 

therapies to determine if one promotes better diabetic 

control than another have not been done. 

Locus of Control 

New and different medical treatments are developed 

continually. If patients are not compliant, whether for 

reasons of self-motivation, education or external support, 

the treatments are of no use. Locus of control is a 

theoretical structure for research that determines the 

self-perceived health beliefs of an individual. These atti

tudes may be a variable related to compliance, and therefore 

may be of benefit in understanding an individual's lack of 

adherence and also assist in constructing education programs 

for children with diabetes. 

The basis of the locus of control is a hypothesis of 

a significant correlation between one's behavior and its 

outcomes. This concept is central to Rotter's social 

learning theory, and was defined as follows: 

When a reinforcement is perceived by the subject, as 
following some action of his own but not being 
entirely contingent upon his action, then, in our 
culture, it is typically perceived as a result of 
luck, chance, fate, as under the control of powerful 
others, or as unpredictable because of the great 
complexity of the forces surrounding him. When an 
event is interpreted in this way by an individual we 
have labeled this a belief in external control. If 
the person perceives that the event is contingent 
upon his own behavior or his own relatively perma
nent characteristics, we have termed this a belief 
in internal control (Rotter 1954, 1966). 
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The Internal-External (I-E) scale was developed by 

Rotter to measure this difference among individuals. The 

scale includes items dealing with political, social, and 

personal issues. Locus of control is a complex psychologi

cal construct that has been well studied generally but was 

not designed for high prediction in specific situations. 

More expectancy measures are needed in chosen areas to 

predict specific behavior (Rotter 1975). 

Following the recommendation, in 1976, Wallston and 

associates developed the original Health Locus of Control 

(HLC) scale, a specific measure of expectancies using locus 

of control to predict health-related behavior. This was 

developed as a unidimensional measure of people's beliefs of 

whether or not their behavior determines their health. High 

scorers on the 11-item HLC scale are considered "health-

externals," with generalized expectancies of luck, fate, 

chance, or powerful others as the factors determining their 

health. "Health-internals," those who believe healthiness 

is a result of his or her own behavior, are at the low end 

of the scale. 

Wallston and associates (1978) revised and further 

developed their unidimensional HLC scale to create three new 

scales. Levinson (1973) was instrumental in demonstrating 

the usefulness of the locus of control as a multidimensional 

construct. These three unipolar dimensions are labeled: 
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Internal Health Locus of Control (IHLC) scale, Powerful 

Others Health Locus of Control (PHLC) scale, and the Chance 

Health Locus of Control (CHLC) scale. These three dimen

sions are collectively called the Multidimensional Health 

Locus of Control (MHLC) scale. This scale reflects two 

types of externality, that other people such as doctors 

determine the outcome (PHLC), and that health outcomes are 

uncontrollable or belief that "chance" controls health 

outcomes (CHLC). 

Levenson and Wallston both indicated that the IHLC 

and CHLC scales are negatively correlated, showing them with 

an intercorrelational matrix to be distinctly different 

scales. The IHLC and PHLC were statistically independent 

but slightly positively correlated (r = 0.124, p < .05). 

The PHLC and CHLC were more positively correlated 

(r = 0.204, p = .05). The two external dimensions (PHLC and 

CHLC) are more related to each other than the internal 

control dimension is to either external control. 

Most recently these scales have been tailor-made for 

specific populations and circumstances (Bush 1982, Bradley 

1984, Connell 1985). A children's HLC scale, consisting of 

20 items with 3 subscales was developed by Parcel and Myer 

(1982). This was to facilitate objective measurement of the 

I-E construct relative to children's health behavior. Bush 

(1982) developed and evaluated a reduced 9-item version of 
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the scale. This could reduce the time needed for admini

stration within the context of a larger questionnaire. The 

study indicated reliability of the shortened version of the 

children's HLC scale, when used on children above grade 2. 

Compliance to diabetic regimens and its association 

with the MHLC scale has also received more attention. In 

1980, Alogna conducted a study using obese, insulin-

dependent subjects. The results indicated that the 

compliant subjects were significantly older and viewed their 

illness as severe compared to the noncompliant patients. An 

internal locus of control was exhibited more in the 

compliant patients. 

Schlenk (1984) identified the relationship between 

patient compliance with the diabetes therapeutic regimen and 

variables of health locus of control, value of health, and 

level of social support. A statistically significant rela

tionship was found between compliance and social support, 

and powerful others health locus of control and internal 

health locus of control. Social support scores had a 

positive correlation with IHLC and a negative correlation 

with CHLC scores. 

A series of scales was designed to measure perceived 

control of diabetes and related health beliefs with a goal 

of predicting treatment preferences and responses. The 

framework of these scales was taken from the HLC scales and 
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the Health Belief Model. Response to the questionnaire 

indicated that patients were significantly more likely to 

attribute responsibility for their diabetes control to 

themselves rather than to other factors. The benefits of 

treatment were perceived to outweigh any barriers for most 

of the patients. 

Another study that looked at diabetes education and 

health locus of control type examined 89 diabetic adults 

(Ruzicki 1984). No association was found between 

hypothesized health locus of control types and preferences 

for education approaches. A prescription approach was 

preferred overall for all HLC types. The younger patients 

and those with former formal diabetic education had the 

higher internal beliefs. These were the same patients who 

preferred the participatory approach to education (Ruzicki 

1984). 

A variety of studies has been conducted examining 

compliance to diabetic therapies and types of HLC, diabetes 

education and HLC types, and HLC scales and their validity 

with children. However, there is a need for research which 

explores the self-perceived health concepts of the HLC 

scales and compliance levels and education methods in type I 

diabetic patients. 



METHODS AND PROCEDURES 

Design of the Study 

This study was designed to compare and evaluate 

diabetic control using tightly structured diet therapies and 

less structured diet therapies and to explore how health 

beliefs and attitudes relate to treatment compliance and 

consequent diabetic control. Blood sugar values of children 

attending two different summer camps for children with 

diabetes mellitus were collected. One camp followed a 

highly structured meal plan and the other a more relaxed 

family-style service. This was an observational study, with 

no intentional intervention. The study followed a correla

tional descriptive design. 

Two questionnaires were developed, one to gather 

information from the child at the camp and one from the 

parent of the child. Information requested on the question

naire included prescribed diet therapies by personal physi

cians for home use, laboratory values, adherence to diabetic 

treatment, and remarks regarding their diabetic plan of 

treatment and overall diabetic control. The questionnaire 

for the child included a section on the Multidimensional 

Health Locus of Control (MHLC) scales, developed and tested 

27 
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by Wallston, Wallston and DeVellis (1978), and further 

developed for children by Parcel and Myer (Bush 1982). 

Sample Population and Camp Settings 

The sample population for this study was drawn to 

obtain children with insulin-dependent diabetes (type I), 

ages ten to thirteen years. These children attended either 

Hertko Hollows Diabetic Summer Camp in Des Moines, Iowa, or 

Bearskin Meadows Diabetic Summer Camp in Kings Canyon 

National Park, California. Children with diabetes attended 

these camps for a one- or two-week session, where they had 

the opportunity to associate with other children who have 

diabetes, learn more about the disease and how to manage it, 

receive encouragement to follow the prescribed diabetic 

regimen, and have a fun time in the out-of-doors. The camp 

setting promoted optimal diabetic control and a more homoge

nous setting to compare and evaluate diet therapies than in 

the widely varied home settings of each child (Travis 1984). 

Camp Bearskin Meadows is represented throughout this 

paper as Camp WD (weighed diet). The weighed diet (Appendix 

A), which is the most structured diet therapy, was taught 

and practiced at Camp WD. At meal time each child went 

through a cafeteria line where all the food was weighed on 

gram scales before being put on their plates. Each child 

had a card with the gram amounts of protein, carbohydrate 
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and fat allowed for their calorie levels. This was distrib

uted into milk, meat, fruit, vegetables, bread, and butter 

categories. The counselors and adolescent-age children 

served themselves and helped serve the younger children. 

Camp WD followed a consistently greater structured meal plan 

than Camp FS, with the snacks on a prescription or "as 

needed" basis only. 

Camp Hertko Hollows is labeled throughout this paper 

as Camp FS (family style). The food was served in a less 

structured manner using family style, as compared to Camp 

WD. Food was put into bowls at the middle of each table, 

and each child served himself/herself. Measuring cups and 

utensils were available at each table, and the children were 

encouraged by camp counselors and dietitians to use meal 

plan cards which set specific calorie levels for each. 

Depending on the meal plan followed at home and the 

initiative of the child, the ADA exchange diet, the Constant 

CHO diet, or the free diet (Appendices B and C) could be 

followed while the child was at this camp. 

Both camps encouraged compliance to diabetic treat

ment. Blood sugar testing facilities were available, and 

testing was considered a camp rule. Physicians adjusted 

insulin dose levels daily, depending on the child's activity 

level and blood sugar results. High activity levels were 

maintained at both camps. All of the children were living 
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with peers, dealing with their common disease, living away 

from home, having fun, and learning. 

Instrument Development 

Two questionnaires were developed for this study: 

one for the pre-adolescent, type I diabetic subject attend

ing diabetic summer camp, and one for the parent of the 

subject. These were both brief, two-page questionnaires 

which pertained to the child's diabetic treatment at home 

and compliance to the treatment. 

The parental questionnaire consisted of questions 

pertaining to the child's compliance to diet and testing 

procedures and questions on diabetic control (Appendix D). 

The child's questionnaire consisted of items related 

to compliance to the diabetic treatment. Eighteen questions 

from the Multidimensional Health Locus of Control (MHLC) 

survey were used as the method to characterize the health 

beliefs and attitudes of these children in relation to their 

level of diabetic control and compliance patterns (Appendix 

E). The Children's Multidimensional Health Locus of Control 

Scale facilitated objective measurement of the Internal-

External construct in research concerning children's health 

behavior. The scale consisted of three subscales: (P) 

power others, (I) internal control, and (C) chance control. 

There were six questions in each category based on a 
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Likert-scale format. The category with the highest score 

determined the health belief type for the subject. 

Data Collection and Analysis 

A parent consent form, letter of explanation includ

ing the study's objectives (Appendix F) and a questionnaire 

for the parent to complete was sent by mail, along with the 

registration forms for those children within the correct age 

group going to Camp WD. Since all registration was done by 

mail and the children all arrived at camp by bus, the 

majority of the parents could only be contacted through the 

mail. As the children were checked onto the bus going to 

camp, the parents turned in a medical form, the question

naire, and consent forms for this study. Riding to camp on 

the bus, the participating children completed the child 

questionnaire. 

A different registration procedure was used at Camp 

FS. Parents brought their children to camp, filled out the 

registration forms, and went through the check-in process. 

At this camp, a table was set up in front of the registra

tion area, where information describing the study, consent 

forms, and parent questionnaires were available. As parents 

stood in the registration line, they were asked to partici

pate in the study. They were able to complete the question

naire at that time. The next day, during the rest period 
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following lunch, the participating children completed their 

questionnaires. 

All of the remaining data was collected at the camps 

through observation and recorded from the medical records 

(i.e., daily blood glucose values, exercise patterns, and 

insulin doses). Preregistration forms were filled out for 

each child coming to camp. These contained the desired 

demographic data (i.e., age, sex, duration of disease, diet 

therapy, insulin dosage, and an average testing result of 

blood glucose). 

Diabetic control was measured in this study using 

two methods: blood glucose levels, and the glycosylated 

hemoglobin (GHb). The normal range for blood glucose is 

70-100 mg/dl. Blood glucose levels were related to the 

diabetic control at the moment the test was taken. These 

tests were taken three to four times daily for a consistent 

measurement of control. 

Camp FS went for a one-week session, with the 

children arriving Sunday afternoon and leaving the following 

Saturday morning. The blood sugar values used in the data 

analysis were comprised from the values of five days, Monday 

through Friday. Camp WD was a two-week session, with the 

children arriving Sunday afternoon and leaving two weeks 

later, on Saturday morning. The blood sugar values used in 
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the data analysis were comprised from the values of five 

days, Monday through Friday of only the first week. 

The glycosylated hemoglobin indicates the level of 

control for the pasty eight to twelve weeks prior to the 

test. This laboratory test is usually done bi-annually or 

annually, and measures overall diabetic control. Diabetic 

patients try to achieve levels of 9% (Diabetes Forecast 

1984). Each parent was asked on the questionnaire the 

child's most recent glycosylated hemoglobin value. Some 

results were also collected from the camp medical records, 

and letters were sent to physicians of those children whose 

laboratory value could not be collected in the first two 

ways mentioned (Appendix G). 

All data for this study were collected by question

naire, survey, recording information from medical charts and 

camp registration forms, and through interviews and observa

tion. The researcher participated as a counselor and 

dietitian at both camps. 

A human subject consent form was passed through the 

college committee prior to the data collection. Since 

children were being used as the subjects, a signed consent 

form was needed from a parent of each subject. These signed 

consent forms were obtained for all participants as 

previously explained. 



34 

Frequency tables were used to illustrate the 

collected data. The mean blood sugar concentrations and 

glycosylated hemoglobin values, type of diet therapies and 

MHLC scales were compared between the two diabetic summer 

camps using the T-test. Pearson product-moment correlation 

coefficients were examined for parametric data. Analysis of 

variance was used to examine differences between the diet 

therapies used. 



RESULTS 

All collected data described diabetic children who 

participated in either Camp FS or Camp WD. Data were 

collected by measuring both diabetic control and treatment 

at the camp sessions and describing home treatment and 

control. The information used in the data analysis was 

comprised from two sets of questionnaires and a collection 

of clinical data. The questionnaire the child completed 

contained questions on their diabetic treatment, adherence, 

and the MHLC scales. The other questionnaire was completed 

by a parent of the child and contained their perception of 

the child's diabetic control and adherence. The clinical 

data consisted of blood sugar values and insulin doses, 

which describe diabetic control of the child while at camp. 

Glycosylated hemoglobin values gave an overall view of the 

child's diabetic control at home for the previous two 

months. There were 61 questionnaires completed at Camp FS 

for both the child and parent, and 21 completed at Camp WD. 

The associated clinical data for each child were collected 

at both camps, for a total of n=82. 

35 
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Diet Therapy and Diabetic Control 

Frequency tables were used to illustrate the col

lected data, and T-tests compared various characteristics of 

the children at the two camps. The correlational results of 

this study were evaluated using Pearsons' Correlation coeffi

cient. ANOVA was used to determine any differences between 

the meal plans and measurements of diabetic control and the 

MHLC scales. 

Demographics 

The demographic characteristics of the sample of 

children are presented in Table 2. The age ranged between 

10 to 13 years, with a mean age of 11.4. Fifty-nine percent 

of the children were male and 41% were female. The samples 

of each camp had approximately the same breakdown, with a 

total of 61 children participating at Camp FS and 21 at Camp 

WD, giving a total of 82 participants. The length of time 

that each child had diabetes was described in one of three 

categories: less than two years, two to five years, or more 

than five years. Fifty percent of the children fell in the 

2-5 year duration,, with 25% having diabetes longer than 5 

years and 25% less than 2 years. Five out of the 82 child

ren did not record the duration of their diabetes. 
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Table 2. Sample demographics of the preadolescent, type I 
diabetic subjects attending two diabetic summer 
camps. 

Demographic Camp FS Camp WD Total 

Age in Years 

10 

11 

12 

13 

Mean 

Sex 

Male 

Female 

Duration of Diabetes 

< 2 years 

2-5 years 

> 5 years 

Unknown 

17 

18 

11 

15 

11.3 

36 

25 

14 

28 

14 

5 

4 

6 

8 

3 

11.4 

13 

8 

5 

11 

5 

0 

21 

24 

19 

18 

11.4 

49 

33 

19 

39 

19 

5 

Notes; 

n = 82 

Camp FS = family style meal plan 
Camp WD = weighed diet plan 
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Blood Sugar Levels Throughout the Camps 

The mean of each day's blood sugar concentration was 

recorded for the initial 5-day period at each camp for each 

subject. Table 3 shows the overall blood sugar mean for the 

week. Camp FS had a significantly higher (p = .028) overall 

mean for the 5 days compared to Camp WD. A bar graph 

(Figure 1) illustrates the mean of each day's blood sugar 

level. The T-test was used to determine daily differences 

between the two camps. The T-values of the 5 consecutive 

days were: -1.18, 1.78, 3.50, 3.50, and 2.07. The first 

day of camp showed Camp FS with a lower blood sugar mean 

than Camp WD. By the third day, Camp FS had a significantly 

higher (p = .001) blood sugar mean, which remained signi

ficantly higher the remainder of the 5 days. This 

demonstrated that Camp WD, where a more structured meal plan 

was adhered to, consistently had tighter diabetic control 

throughout the week. 

Glycosylated Hemoglobin Values 

Glycosylated hemoglobin values were collected to 

represent overall diabetic control of the diabetic child 

prior to their camp experience. This laboratory value was 

collected through the questionnaire, medical charts, and 

letters sent to physicians. Twenty-four out of 33 letters 

that were sent to physicians were returned. A total of 63 

values were collected and used in the data analysis. 



Table 3. Comparison between two diabetic summer camps of the week's mean blood 
sugar levels in preadolescent, type I diabetic subjects. 

Blood Sugar Camp FS Camp WD Both Camps 
Parameters 

132.62 mg/dl +_ 40.97 151.48 mg/dl + 45.9 

2.24 

. 0 2 8 *  

21 82 

* p < .05 

Notes: 

mg/dl = milligrams per deciliter 

Camp FS = family style meal plan 
Camp WD = weighed diet plan 

Mean/standard 157.98 mg/dl +_ 46.08 
deviation 

T-value 

2-Tail probability 

Number of children 61 

u> 



Monday Tuesday Wednesday Thursday Friday 

191.0 

175.8 

165.8 

152.5 150.1 

135.9 134.1 131.6 

122.8 
117.3 

p=.242 p=.079 p=.001 

Camp with family style 
meal plan 

p=.001 

Camp with weighed 
diet plan 

p=.041 

Figure 1. Five days blood sugar means of preadolescent, type I diabetic subjects 
at two diabetic summer camps. ^ 

o 
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Nineteen out of the 82 children either did not have this 

laboratory test done or the available value was not represen

tative of the three months prior to camp. Table 4 indicates 

the mean percent of glycosylated hemoglobin for all the 

children was 9.69%. The values ranged from 5 to 16%. The 

normal range is 4-7%. Diabetic patients normally have 

higher values than the norm. Percent glycosylated hemo

globin is thought to represent the level of diabetic control 

of the patient with values of 9% or below, used commonly as 

standard goals (Abraham, 1985). 

The percent glycosylated hemoglobin of each child 

was shown according to the camp which the child attended. 

The mean of each camp indicated there was no significant 

difference between the two camps (p = .627). Therefore, the 

level of diabetic control prior to camp, or the home situa

tion, seemed to be similar for both sets of children. It 

can be calculated that children did not come to one camp in 

better diabetic control than the other camp. 

Meal Plan Prescriptions 

Camp registration forms contained information on 

meal plans that each child was advised to follow at home. A 

question on the parent's questionnaire also asked what type 

of meal plan the child followed at home. Four different 

meal plans and levels of structure were discovered. Both 

camps showed that out of 82 responses, 37 children had ADA 



Table 4. Comparison of glycosylated hemoglobin values in the preadolescent, 
type I diabetic subjects prior to attending two diabetic summer camps. 

Parameter Glycosylated Hemoglobin % 

Mean/standard deviation 9.80% + 2.66 9.41% + 3.17 9.69% + 2.78 

Mode - - 8.00% 

Range - - 5-16% 

N 46 17 63 

Notes; 

Glycosylated hemoglobin % is the percent of Hb A^c in serum 

Camp FS = family style meal plan 
Camp WD = weighed diet plan 

N = number of participating subjects with glycosylated hemoglobin values 

to 



43 

exchange meal plans, 26 followed the constant CHO meal plan, 

18 children had free or unmeasured meal plans, and only one 

child followed the highest structured diet where the food 

was weighed on a gram scale (Table 5). This child went to 

Camp FS, where the less structured meal plan was used. It 

was interesting to note that approximately 44% of the 

children at Camp FS and 48% at Camp WD followed an ADA 

exchange meal plan at home, but that almost all the children 

with a Constant CHO meal plan except for one went to Camp 

FS. Forty-eight percent of the children at Camp WD were on 

a free diet. 

Responses to the Child's Questionnaire 
on Treatment and Adherence 

Questions pertaining to the compliance of a meal 

plan and blood sugar treatment compiled the first part of 

the child's questionnaire. Fifty-two percent of the 

children said they did follow a meal plan at home, and 28% 

responded that sometimes they did. Only 11 out of the total 

82, or 13%, stated that they measured their food. There 

were 43% who stated that they "never" go off their meal plan 

when out with friends, while 29% said "sometimes." Approxi

mately 50% answered that they "always" test their blood 

sugar as a normal part of each day, while 27% responded that 

they "most often" test their blood sugar as a normal part of 

their day (Table 6). These responses indicate that the same 
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Table 5. Distribution of home meal plans prescribed by 
personal physicians for home treatment in preado-
lescent, type I diabetic subjects attending 
diabetic summer camp. 

Prescribed Meal Plan Camp FS Camp WD Total 

Weighed Diet 1 - 1 

Exchange Lists 27 10 37 

Constant CHO 25 1 26 

Free Diet _8 10 18 

Total 61 21 82 

Notes: 

Weighed Diet: All foods were weighed on a gram scale. 
Exchange Lists: All foods were divided into 6 groups with 

measured amounts. 
Constant CHO Diet: Foods containing carbohydrate were meas

ured. 
Free Diet: Basic well-rounded meals were promoted with no 

measured amounts. 

Camp FS = Family style meal plan. 
Camp WD = Weighed diet plan. 



Table 6. Summary of responses to questions from the child questionnaire com
pleted by a sample of preadolescent, type I diabetic subjects 
attending two diabetic summer camps. 

Question Responses 

1. Do you follow a meal Yes Sometimes No 
plan at home? 43 23 16 

2. When you are out with Usually Sometimes Rarely Never 
friends and are offered 
something not in your 
meal plan, do you 
usually eat it? 

5 24 18 35 

3. Do you do blood sugar Always Most Often Often Not Often Never 
testing as a normal 
part of your day? 

40 22 12 8 0 

Notes: 

N = 82 
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percentage of children followed a meal plan and tested their 

blood sugar regularly. A similar percentage of children 

"never" or "rarely" deviated from their meal plan when out 

with friends. Yet, even with a majority stating compli

ance, very few actually measured their food or were more 

accurate than "eyeing" the amount or guessing what was 

actually eaten. 

Responses to the Parent's Questionnaire 
on Treatment and Adherence 

Results of the parent's questionnaire showed 73% 

answering "yes" to the question, "Does your child follow a 

meal plan at home?" There were 84% who said their child 

"always" or "most often" tested their own blood sugar on a 

regular basis (Table 7). This was similar to the child's 

response to the same question but skewed a little more 

towards higher compliance. Both ratings of meal plan adher

ence and diabetic control indicated on a scale of 1 to 5 

(good to poor) that 2 was the most common answer. Figure's 2 

and 3 demonstrate that parents perceived their child's 

compliance to be at a higher level than the child perceived 

himself. 

At Camp FS the parents filled out the questionnaire 

while waiting in line to register their child for camp. 

More than once a child was overheard saying, "I dont' test 

myself that often," or "I don't follow my diet plan well," 



Table 7. Summary of responses to questions from the parent questionnaire com
pleted by parents of preadolescent, type I diabetic subjects attending 
two diabetic summer camps. 

Question Responses 

1. Does your child follow Yes Sometimes No 
a meal plan at home? 
N = 79 

60 14 5 

2. Does your child test Always Most Often Often Not Often Never 
blood sugars regu
larly? N = 81 

48 21 2 9 1 

3. Rating meal plan 1 2 3 4 5 
adherence: 1 = most 
to 5 = least accurate 
N = 80 

16 41 16 6 1 

4. Rating diabetic control 1 2 3 4 5 
1 = good to 5 = poor 
N = 77 

8 38 25 4 2 

Notes; 

N = number of respondents 



Question: Do you follow a meal plan at home? 

Child 

Sometimes 

Parent N = 82 

Figure 2. Comparison of responses to question 1 on both the child and parent 
questionnaire completed by the preadolescent, type I diabetic subjects 
attending diabetic summer camp and their parents. 
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Question: Is blood sugar testing done as a normal 
part of each day? 

Most Often 

Child 

Figure 3. Comparison of responses to question 4 on the child questionnaire and 
question 7 on the parent questionnaire, completed by preadolescent, 
type I diabetic subjects attending diabetic summer camp and their 
parents. 
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and the parent would hush up the child and answer "Yes you 

do!" 

Glycosylated Hemoglobin Values 
and Significant Correlations 

The mean of the weekly blood sugar levels positively 

correlated with the glycosylated hemoglobin values (.2211, 

p < .05). The glycosylated hemoglobin values represent a 

time period prior to each camp session, so this correlation 

probably indicates that the diabetic control achieved at 

home has some influence on the diabetic control at camp. 

There were correlations between the glycosylated hemoglobin 

values and parent's answers to questions on the regularity 

of the child's blood sugar testing (.2992, p < .01) and 

parental perception of the child's diabetic control (.4875, 

p < .001) (Table 8). This indicated a belief, at least on 

the part of the parents, in the accuracy and dependability 

of the laboratory tests in describing the patient's diabetic 

control. 

Meal Plans and Measures of 
Diabetic Control and MHLC 

Table 9 shows no significant findings of the follow

ing measurements differing with the meal plans. Neither the 

glycosylated hemoglobin levels or parents' perception of 

their child's diabetic control or adherence to a meal plan 

showed a significant relationship with the meal plan 
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Table 8. Correlations between glycosylated hemoglobin 
values and the total camp blood sugar mean and 
parent questionnaire responses of the preadoles-
cent, type I diabetic subjects attending diabetic 
summer camp. 

Measurements Correlated with 
Glycosylated 
Hemoglobin 

Camp blood sugar level (1) .2211* 

Regularity of blood sugar testing (2) .2992** 

Parental perception of diabetic control (3) .4875*** 

* p = .05 
** p = .01 

*** p = .001 

Notes: 

(1) Determined using the mean level of blood sugar during 
the week at camp. 

(2) Determined using the parent survey question 7. 
(3) Determined using the parent survey question 13. 
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Table 9. Comparisons between meal plans and measurement of: 
glycosylated hemoglobin values, Health Locus of 
Control scales, and parent responses in the preado-
lescent, type I diabetic subjects attending 
diabetic summer camps. 

Measurements Meal Plan Comparisons 

F Significance 
of F 

Glycosylated Hemoglobin .081 0.922 

Powerful Others 1.527 0.224 

Chance Control 2.109 0.129 

Internal Control 1. 489 0.232 

Meal Plan Adherence 2.211 0.117 

Diabetic Control 1.326 0.272 

Notes: 

There were no "significance of F" values < .05. 

"Meal plan adherence" and "diabetic control" were questions 
8 and 13 on the parent questionnaire. 



53 

followed at home. When comparing the different locus of 

control scales, there were no significant associations 

between any of the scales to any of the meal plans. This 

may indicate that either the meal plans are not actually 

being followed, or that they have no real importance towards 

the control of the diabetic child. 

Multidimensional Health Locus of Control 
Profiles and Compliance Levels 

The second section of the child's questionnaire 

consists of 18 questions divided between 3 scales of the 

Health Locus of Control dimensions. These are the Internal 

Health Locus of Control scale, Chance Health Locus of 

Control scale, and Powerful Others Health Locus of Control 

scale. The higher the responses in a certain scale, the 

higher the self-perceived belief in that dimension of 

control. The .results in Table 10 show that the internal 

scale had the highest mean score (29.66) compared to the 

chance control scale (12.29) and powerful others scale 

(17.74). This indicated that the children tend to perceive 

themselves to be internal controllers or that they had the 

ability to control their health and the course of their 

disease. Table 10 shows the differences between the two 

camps on the MHLC profiles. Camp WD had a significantly 

higher (p = .028) internal control scale level than Camp FS. 
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Table 10. Multidimensional Health Locus of Control dimen
sions in the preadolescent, type I diabetic 
subject attending diabetic summer camp. 

MHLC Scales Mean Std. Dev. T-Value 2-Tailed 
Probability 

Internal Control 

Total 29.66 +5.48 

Camp FS 28.89 .+ 5.94 

Camp WD 31.90 .+ 2.91 
-2.23 .028* 

Chance Control 

Total 12.29 +4.28 

Camp FS 12.49 +4.23 

Camp WD 11.71 .+ 4.46 

Powerful Others 

Total 17.56 +5.89 

Camp FS 17.93 jh5.81 

Camp WD 17.19 +6.25 

.72 .476 

.50 .621 

* p = .05 

Notes: 

MHLC = Multidimensional Health Locus of Control 

Camp FS = Family style meal plan, n = 61 
Camp WD = Weighed diet plan, n = 21 



55 

Both the chance control scale and powerful others scale were 

comparable, and both at lower levels, as shown in Table 10. 

Intercorrelation of MHLC Scales 

Pearson's correlation was used to compare the three 

MHLC scales. Table 11 presents the intercorrelation of the 

Internal (IHLC), Power Others (PHLC), and Chance (CHLC) 

scales. The PHLC and CHLC scales were found to be positiv

ely correlated (.3369, p < .01). The IHLC was negatively 

correlated with the CHLC scale (-.4136, p < .01). There

fore, while the two external scales, PHLC and CHLC, were 

similar, they were still distinct scales. This was 

suggested by the negative correlations of the IHLC scales 

with the PHLC and CHLC scales. These findings support and 

revalidate the construct of the MHLC scales (Wallston et al. 

1978). 

MHLC Scales and Adherence to 
Diabetic Treatment 

Table 12 shows the significant correlations between 

the MHLC scales and questions on the child and parent ques

tionnaires pertaining to adherence to diabetic treatment. 

There was a negative correlation found between the PHLC 

scale and the child answering if he followed a meal plan at 

home (-.2264, p < .05). The degree to which the child has 

not followed his meal plan when out with friends was 

negatively correlated to the rating from good to poor of the 
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Table 11. Intercorrelations on the Multidimensional Health 
Locus of Control scales in the preadolescent type 
I diabetic subjects attending two diabetic summer 
camps. 

Scales IHLC CHLC PHLC 

IHLC 

CHLC -.4136* 

PHLC -.2920* .3369* 

p < .01 

Notes: 

IHLC = Internal Health Locus of Control Scale 
CHLC = Chance Health Locus of Control Scale 
PHLC = Powerful Others Health Locus of Control Scale 
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Table 12. Correlations between Multidimensional Health 
Locus of Control scales and responses from the 
questionnaires completed by both the preadoles-
cent, type I diabetic subjects attending two 
diabetic summer camps and their parents. 

Measurement 

Following a meal plan at 
home (1) 

Peers influence on following 
the meal plan (2) 

Regularity of blood sugar 
testing (3) 

Meal plan adherence (4) 

* p = .05 

Notes: 

IHLC = 
CHLC = 
PHLC = 

(1) Child survey question 1 
(2) Child survey question 3 
(3) Parent survey question 7 
(4) Parent survey question 8 

Correlation with MHLC 

IHLC CHLC PHLC 

.2264* 

-.1984* - .1932* 

.2127* 

-.1932* 

Internal Health Locus of Control 
Chance Health Locus of Control 
Powerful Others Health Locus of Control 
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parent's opinion of meal plan adherence (-.1932, p < .05). 

These results suggested that IHLC responders will be more 

likely than PHLC or CHLC responders to adhere to meal plan 

treatment. The results also showed a positive correlation 

between PHLC and regular blood sugar testing answered by the 

parent. This was opposite of what would be initially 

expected. However, blood sugar testing is an external means 

of diabetic control, and PHLC responders might be more 

likely to utilize and rely on this measurement of control 

rather than adhering strictly to a meal plan. There were no 

significant correlations found between the glycosylated 

hemoglobin values or blood sugar levels and the MHLC scales. 



DISCUSSION 

There were two major objectives to this study: One 

was to compare different diet structures to diabetic 

control, and the other relating compliance levels to self-

perceived attitudes as measured by the MHLC profiles. The 

first objective was met by the collection and comparison of 

blood sugar values at two camps with different structures of 

diet therapy. The second objective was met using the 

results of the Health Locus of Control survey given to the 

children with diabetes and questions referring to the 

diabetic treatment and adherence to treatment answered by 

both the children and their parents. 

Diabetic Control and Diet Therapies 

There was a significant difference between the blood 

sugar mean of the week for Camp FS and Camp WD. Camp FS, 

with the lower dietary structure of the two camps, showed a 

higher blood sugar mean. The 157.98 mg/dl blood sugar level 

of Camp FS, however, is not considered by many physicians or 

diabetics to be in poor control. Before blood sugar testing 

became popular, urine testing would show a negative sugar 

level up to an approximate 180 mg/dl blood sugar level 

(Orzeck 1984). Therefore, this blood sugar level at Camp FS 

59 
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would not have been considered poor control. However, now 

the trends have been to tighten blood sugar control in the 

hopes of preventing the complications associated with 

diabetes mellitus. Camp WD, with the greater dietary 

structure, had a significantly lower weekly average blood 

sugar mean. 

The first day of camp, Camp FS had a lower blood 

sugar mean than Camp WD. All the rest of the days, Camp WD 

had consistently lower blood sugar means. The majority of 

the children lived one to two hours from Camp FS, and their 

parents usually drove them to camp. Camp WD had children 

from the Bay Area and Los Angeles area who came to camp on 

buses. Most of them rode the bus for five hours, receiving 

little exercise. Many of them ate high starch and sugar 

foods which they shared with friends on the bus. These 

circumstances may explain why the children arriving at Camp 

WD had higher blood sugar levels than the children coming to 

Camp FS. Glycosylated hemoglobin values, indicating overall 

diabetic control prior to camp, showed no significant differ

ence between the diabetic control of these children who went 

to Camp FS or Camp WD. Diabetic control is affected by many 

things, many of these uncontrollable. The camp situation 

was ideal. All the children were away from their familiar 

home setting and in a setting where there was a heightened 

awareness of good diabetic control, lots of activity, and 
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fun with new and old friends. At both camps, daily insulin 

and blood sugar monitoring took place. The presence of 

doctors, nurses, and dietitians was prominent. Learning 

sessions on diabetic treatment and care were a daily 

occurrence. The difference between camps in diabetic care 

and treatment was mainly in the structure of the diet plans. 

Day three of Camp FS showed a much higher blood 

sugar level than the other days of the week. It rained most 

of that third day and caused the activity level to be lower 

than the other days at camp. 

In answer to exploratory question number one, 

whether there was a significant difference in diabetic 

control when a highly structured meal plan was followed, 

data from this study indicated that the highly structured 

meal plan with measured, prescribed snacks promoted better 

diabetic control, as demonstrated by lower blood sugar 

levels. 

Exploratory question number two asked what was the 

trend for the prescribed diet and actual adherence to 

therapies as home care treatment. Results showed that only 

one child actually responded that he followed a diet at home 

where the food was weighed. Thirty-six out of the eighty-

two children were prescribed the ADA exchange diet and 

twenty-six were on the Constant CHO diet. Both diets 

consist of measuring some of the foods. Eighty percent of 
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the children answered they either "always" or "sometimes" 

followed a meal plan. Only eleven of the children said 

their food was really measured in any way. In talking with 

many of the children at camp, my impression was that many 

children believed that they were following a diet when they 

stayed away from candy and sweets, no matter what diet was 

prescribed by their doctors. Some of them indicated an 

effort to eat three balanced meals each day, while others 

really did not know the makeup of a balanced meal. Even 

though 80% stated that a meal plan was followed, there was 

very little knowledge, in general, of the different values 

of food and how these were related to insulin and exercise. 

This should be kept in mind when reviewing the responses to 

the questionnaire. 

There were similar trends found between responses to 

some of the questions on the parent's questionnaire and on 

the child's questionnaire. The parent's responses tended to 

show a slightly more positive response. Parents' perception 

of their child's level of adherence to a treatment and 

actual diabetic control may be influenced by how the parent 

believes the child should behave as much as how the child is 

actually performing. Parents naturally want to believe they 

are doing the best for their child and that their child is 

in good diabetic control. The lack of adherence to meal 
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plans was demonstrated by the lack of significant statis

tical differences between the prescribed meal plans. 

Glycosylated hemoglobin values did not differ between the 

various meal plan structures, indicating a lack of adherence 

or the treatment having little effect on control. The 

parent's perception of the child's overall diabetic control 

and adherence to a meal plan also showed no significant 

differences between the type of meal plan prescribed or said 

to follow. It could be concluded that diet therapy made 

little difference to diabetic control. However, using the 

questionnaire results, correlations, and discussions with 

the children, one might conclude that there was poor adher

ence with any diet prescription. The finding that a better 

diabetic control, as demonstrated by campers' blood sugar 

values at the camp with the greater dietary structure, 

supports the hypothesis that the most structured diet 

therapy will promote better diabetic control. 

An interesting finding from the responses to the 

questionnaires was that a majority of the children tested 

their blood sugar on a regular basis. The glycosylated 

hemoglobin values are also positively correlated with the 

blood sugar levels, indicating that overall good control was 

associated with regular testing. Blood sugar testing is 

advocated and emphasized by all doctors and nurses in 

treating diabetes. This seemed to be done in some 
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situations to the extent of overlooking the importance of a 

regular diet pattern. These two diabetic controls or treat

ments need to go hand-in-hand along with insulin treatment 

and exercise to promote top-quality care for the diabetic 

patient. 

Health Locus of Control Profiles 
and Compliance Trends 

A high level of internal controllers were found 

within the sample of children going to summer camp. In the 

study done by Bush in 1982 for developing scales for 

children, it was indicated that children tended to become 

more internal with age. The age 10 to 13 years was at the 

older end of the range used as a sample for Bush's study. 

Therefore, children within the 10- to 13-year-old age group 

may be more internally controlled. It may also be proposed 

that children going to a camp specially structured for 

diabetes would tend to be internal controllers. The fact 

that they cared enough to want to learn and do something for 

themselves (or possibly their parents did) suggests that 

they are different than all those children who have not made 

similar efforts. There were many other camps that children 

could go to during the summer which do not have diabetes 

care as an emphasis. 

Camp WD has a higher level of internal controllers 

represented than Camp FS. Both the chance control and 
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powerful others control levels are almost identical between 

the camps. The children going to Camp WD, along with their 

parents, realized the tight dietary structure at this camp 

prior to going. It is conceivable that people with higher 

internal control may chose to go to a camp where a high 

structured diet therapy is taught and advocated. This often 

is a way to learn a principle so that it can be applied when 

at home, even if in a lower capacity. These children and 

parents may tend to believe that it is up to them. They 

need and want to know the best way possible to control and 

treat themselves or their children so that they can enjoy 

long, healthy lives. 

This study also examined the intercorrelation of the 

MHLC scales. It showed, as in previous studies, the associ

ation between the chance and powerful others scales and how 

both of these are opposite t-he internal control scale. This 

structurally validated the scales and also showed that 

applying them for children's use can be done accurately. 

In answering exploratory question number three, 

which asked if there were correlations between the MHLC 

scales and diet therapies followed, this study showed no 

significant findings. The type of controller a child was 

does not seem to make any difference in determining which 

diet was followed. Health practitioners prescribed diet 
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therapies objectively without knowledge of whether the 

patient will comply. 

Exploratory question' four examined the correlation 

between the Health Locus of Control beliefs and diabetic 

treatment or adherence to treatment. There were some signi

ficant findings that allow us to theorize in new directions. 

Trends of meal plan adherence indicated a higher level of 

compliance was positively correlated with the high internal 

controllers and negatively correlated with the chance and 

powerful others scales. There were two significant negative 

correlations. One was between meal plan adherence, answered 

in parents questionnaire #8, and chance controllers and the 

other was between question #1 on following a meal plan and 

the powerful others scale. Analysis also indicated that the 

powerful others scale was positively correlated with peers 

having a derogatory influence on the diabetics' dietary com

pliance. Internal controllers showed a significant negative 

correlation with peers' derogatory influence on the 

diabetics' dietary compliance. 

The regularity of blood sugar testing was also asked 

on both childs1 and parents' questionnaires. A significant 

positive correlation was found between the powerful others 

scale and regular blood sugar testing. Blood sugar testing 

could be considered an external way of controlling diabetes. 

PHLC responders might be more likely to utilize and rely on 



67 

this measurement of diabetic control rather than adhering 

strictly to a meal plan. It appeared that externally 

controlled children tend to test their blood sugar more 

regularly than the internally controlled individual. These 

individuals may more likely adhere to a tightly structured 

diet therapy and exercise program and then believe they are 

in good control. Internal controllers would not feel the 

need for consistent blood sugar testing. 

The mean on a scale of one to five (good to poor) 

for adherence to diet therapy was 2.3, which is similar to 

the mean found on a scale of one to five (good to poor) for 

perceived diabetic control (2.2). Having these results 

positively skewed coincides with the observation that the 

children all had high indications of internal beliefs. 

Exploratory question five considered the possibility 

of overall diabetic control being better in a certain HLC 

type person. This study showed no significant results that 

correlated the glycosylated hemoglobin values with any of 

the HLC scales. Internal controllers were not necessarily 

found to be in better diabetic control using the glycosyl

ated hemoglobin measurement as was originally hypothesized. 

A much larger sample and a more varied group than the sample 

used here would more likely yield significant results. 

This study showed that diabetic control was equiva

lent to the subject's MHLC score. Different beliefs 
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(external or internal control) emphasizing different ways of 

treatment and ways to achieve good diabetic control were 

also demonstrated. 

Conclusions 

The following conclusions were based on the study 

results: 

1. The highly structured meal plan put into practice at 

Camp WD promoted better diabetic control than a less 

structured diet as used at Camp FS. 

2. In general, meal plans were not being adequately empha

sized by health practitioners to make them an actively 

practiced treatment for diabetic control in type I 

diabetic subjects. 

3. Different types of meal plans were prescribed by health 

practitioners, but in general a very relaxed version was 

actually followed. The majority of diabetic patients 

followed an unmeasured diet at home. 

4. Blood sugar testing was a frequently used treatment of 

control. 

5. Health Locus of Control scales for children showed struc

tural validation and significant intercorrelation. 

6. There was no significant correlation shown between 

overall diabetic control and the Health Locus of Control 

scales. 
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7. Individuals with high scores of internal belief were 

shown to be more likely to adhere to a structured diet 

therapy. 

8. Individuals with high scores of external belief, chance 

and powerful others were more likely to emphasize blood 

sugar testing as a control on their diabetes. 

Recommendations 

It is recommended that further research be under

taken in the following areas: 

1. Studies are needed comparing diet therapies and the 

associated diabetic control produced. 

2. Further research is needed with larger, more varied 

samples to secure the idea of different Health Locus of 

Control beliefs associating with compliance to various 

diabetic treatments in the type I diabetic patient. 

3. Studies are needed to determine if there might be an 

association of overall diabetic control with a HLC 

profile. 

Applications are suggested in the following areas: 

1. Diet therapies need to be reemphasized as an important 

treatment in promoting better diabetic control. 

2. Basic food values need to be taught. The different food 

constituents and their relationship to insulin and 
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exercise, in addition to their contribution to overall 

well-being, should be included. 

Treatment and training programs need to be developed to 

adjust to different Health Locus of Control profile 

types. 
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INTRODUCTION TO DIET SYSTEM 

When one first comes to camp, he or she may be overwhelmed 
by the diet system used. Before long, the terms and phrases 
12% fruit, sub bread into 9%, pink slips, CXPBs, etc. will 
become part of your camp jargon. This handout briefly 
introduces you to the diet system used at camp. 

The foods at camp are divided by their carbohydrate (C), 
protein (P), and fat (F) contents. These 3 energy nutrients 
affect blood sugar differently. For example, simple sugars 
(a type of carbohydrate) such as fructose found in orange 
juice are digested and absorbed more quickly than proteins 
found in meat. Thus, if a camper's blood sugar is low 
before a meal, it would be helpful to suggest that he/she 
eats his/her fruit first. 

Each camper has a diet card that shows the total amount (in 
grams) of C, P, and F for all 3 meals. The card also gives 
the amount of foods for each meal. All food is weighed. At 
one time or another this summer, you probably will be a 
server at mealtimes. The following table lists the 
different types of food that appear on the diet card and 
their approximate C, P, and F values. 

Carbohydrate, Protein, and Fat Content 
of Foods Served at Camp 

Food Grams (g) Approx. Hsld. C P F 
Measure (grams) 

Egg 50 1 large 0 6 6 

Bacon 10 1 1/3 slices 0 3 5 

Cereal 30 1 oz. 25 5 0 

Fruit 12%* 100 varies 12 1 0 

Milk 
Whole 240 1 cup 12 8 9 
Lo-fat 240 1 cup 12 8 5 
Skim 240 1 cup 12 8 0 
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Bread 30 1 slice 15 3 1 

Butter 5 1 tsp. 0 0 4 

Meat 30 1 oz. 0 9 5 

Vegetable 
3%* 100 varies 3 1 0 
9% 100 varies 9 3 0 
18% 100 varies 18 3 0 

* The % refers to the carbohydrate content of these foods. 
For example, 100 g of fruit 12% contains 12 grams of carbo
hydrate. 

The food values in the preceding table do not have to be 
memorized. You should note that certain foods provide 
mainly carbohydrates (cereal, bread, fruits, and vege
tables), others provide mainly protein (eggs and meat), and 
others mainly fat (butter). This will be important to 
remember and will help you understand food substitutions. 

Food Substitutions 

At each meal, a camper is permitted one food substitution. 
A commonly requested substitution is vegetable 9% into 
bread. Because both bread and vegetables contain complex 
carbohydrates, this substitution is feasible. However, 
because vegetables provide other nutrients such as vitamins 
A and C, it would not be a good health practice to substi
tute all vegetables into bread. Although fruits contain 
carbohydrate, vegetables and bread generally should not be 
substituted into additional fruit because the carbohydrates 
in fruits are mainly simple sugars that are absorbed more 
quickly than complex carbohydrates. If too many simple 
sugars are eaten at one time by a person with diabetes, 
his/her blood sugar might be too highly elevated. 

The best way to understand food substitutions is by 
practice. Let's go through an example: 
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Camper's Diet Card 

Grams (g) 

Vegetable 9% 100 
Vegetable 18% 100 

Bread 30 

The camper asks you to sub his/her 9% vegetable into bread 
Because 100 g of a 9% vegetable contains 9 g of C, you need 
to give an amount of bread that contains 9 g of C. Bread is 
a 50% C food, which means that 100 g of bread contains 50 g 
of C. Therefore, 18 g of bread contains 9 g of C. You 
would give the camper 30 + 18 = 48 g of bread. 

If instead the camper asks you to substitute his/her 9% vege
table into an 18% vegetable, how many g of the 18% vegetable 
would you serve him/her? 

Answer: 100 g of 9% vegetable = 50 g of 18% vegetable. 
Therefore, you would serve the camper 100 + 50 = 150 g of 
18% vegetable. 
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DAILY MENU GUIDE 

The foods allowed in your diet should be selected from the 
seven exchange lists. Menus should be planned on the basis 
of the menu guide. Foods in the same lists are interex-
changeable, because in the quantities specified, they 
provide approximately the same amounts of carbohydrate, 
protein, and fat. For example, when your menu calls for one 
bread exchange, any item in List 4 may be used in the amount 
stated. If two bread exchanges are allowed, double the 
specified amount or use a single exchange of two foods in 
List 4. Below is an example of a menu for 1500 calories. 

BREAKFAST 

1 fruit exchange (List 3) 
2 bread exchanges (List 4) 
1 meat exchange (list 5) 
1 milk exchange (List 7) 
2 fat exchanges (List 6) 
Coffee or tea (any amount) 

LUNCH 

2 meat exchanges (List 5) 
2 bread exchanges (List 4) 
Vegetables as desired (List 1) 
1 fruit exchange (List 3) 
1 milk exchange (List 7) 
1 fat exchange (List 6) 
Coffee or tea (any amount) 

DINNER 

2 meat exchanges (List 5) 
1-1/2 bread exchanges (List 4) 
Vegetables as desired (List 1) 
1 vegetable exchange (List 2) 
1 fruit exchange (List 3) 
1/2 milk exchange (List 7) 
1 fat exchange (List 6) 
Coffee or tea (any amount) 



77 

LIST 1 ALLOWED AS DESIRED 

Seasonings: Cinnamon, celery salt, garlic, garlic salt, 
lemon, mustard, mint, nutmeg, parsley, pepper, saccharin and 
other sugarless sweetners, spices, vanilla, and vinegar. 
Other Foods; Coffee or tea (without sugar or cream), 
fat-free broth, bouillon, unflavored gelatin, rennet 
tablets, sour or dill pickles, cranberries (without sugar), 
rhubarb (without sugar). 
Vegetables; Group A- insignificant carbohydrate or 
calories. You may eat as much as desired of raw vegetable. 
If cooked vegetable is eaten, limit amount to 1 cup. 

Asparagus Lettuce 
Broccoli Mushrooms 
Brussels sprouts Okra 
Cabbage Peppers, green or red 
Cauliflower Radishes 
Celery Sauerkraut 
Chicory String beans 
Cucumbers Summer squash 
Eggplant Tomatoes 
Escarole Watercress 
Greens: beet, chard, collard, 

dandelion, kale, mustard, 
spinach, turnip 

LIST 2 VEGETABLES EXCHANGES 

Each portion supplies approximately 7 g of carbohydrate and 
2 g of protein, or 36 calories. 

Vegetables Group B- One serving equals 1/2 cup, or 100 g. 
Beets Pumpkin 
Carrots Rutabagas 
Onions Squash, winter 
Peas, green Turnips 

LIST 3 FRUIT EXCHANGES (fresh, dried, or canned without 
sugar) 

Each portion supplies approximately 10 g of carbohydrate, or 
40 calories. 

Apple 1 small (2" diam.) 80 g 
Applesauce 1/2 cup 100 g 
Apricots, fresh 2 medium 100 g 
Apricots, dried 4 halves 20 g 
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Banana 1/2 small 50 g 
Berries 1 cup 150 g 
Blueberries 2/3 cup 100 g 
Cantaloupe 1/4 (6" diam.) 200 g 
Cherries 10 large 75 g 
Dates 2 15 g 
Figs, fresh 2 large 50 g 
Figs, dried 1 small 15 g 
Grapefruit 1/2 small 125 g 
Grapefruit juice 1/2 cup 100 g 
Grapes 12 75 g 
Grape juice 1/4 cup 60 g 
Honeydew melon 1/8 (7" diam.) 150 g 
Mango 1/2 small 70 g 
Orange 1 small 100 g 
Orange juice 1/2 cup 100 g 
Papaya 1/3 medium 100 g 
Peach 1 medium 100 g 
Pear 1 small 100 g 
Pineapple 1/2 cup 80 g 
Pineapple juice 1/3 cup 80 g 
Plums 2 medium 100 g 
Prunes, dried 2 25 g 
Raisins 2 Tbsp. 15 g 
Tangerine 1 large 100 g 
Watermelon 1 cup 175 g 

LIST 4 BREAD EXCHANGES 

Each portion supplies approximately 15 g of carbohydrate and 
2 g of protein, or 68 calories. 

Bread 1  slice 25  g  
Biscuit, roll 1  (2"  diam.) 35  g  
Muffin 1  (2"  diam.) 35  g  
Cornbread 1  1 /2"  cube 35  g  
Flour 2  1 /2  Tbsp. 20  g  
Cereal, dry 3 /4  cup 20  g  
Rice or grits, cooked 1 /2  cup 100  g  
Spaghetti, noodles, etc. 1 /2  cup 100  g  
Crackers, Graham 2  20  g  
Crackers, oyster 20  (1 /2  cup) 
Crackers, saltine 5  20  g  
Crackers, round 6-8 20  g  
Vegetables 

Beans (lima, navy, 
etc. ) dry, cooked 90  g  
Peas (split, etc.) dry cooked 90  g  
Baked beans, no pork 1 /4  cup 50  g  



Corn 1/3 cup 80 g 
Parsnips 2/3 cup 125 g 
Potato 1/2 cup 100 g 
Potato, sweet 1/4 cup 50 g 

Sponge cake, plain 1 1/2" cube 25 g 
Ice cream (omit 2 fats) 1/2 cup 70 g 

LIST 5 MEAT EXCHANGES 

Each portion supplies approximately 7 g of protein and 5 
of fat or 73 calories (30 g equals 1 oz.) 

• 

Meat and poultry 
(beef, lamb, pork, 
liver, chicken, 1 slice (3" x 2" X 1/8") 30 g  
etc.) 

Cold cuts 1 slice (4-1/2" sq. , 1/8" 45 g  
thick 

Frankfurter 1 (8-9 per lb.) 50 g  
Codfish, mackerel, etc 1 slice (2" x 2" X 1") 30 g  
Salmon, tuna, crab 1/4 cup 30 g  
Oysters, shrimp, clams 5 small 45 g  
Sardines 3 medium 30 g  
Cheese, cheddar, 1 slice (3-1/2" X 1  -1/2" 30 g  

American x 1/4") 
Cheese, cottage 1/4 cup 45 g  
Egg 1 50 g  
Peanut butter 2 Tbsp. 30 g  

LIST 6 FAT EXCHANGES 

Each portion supplies ; approximately 5 g  of fat, or 
calories. 

Butter or margarine 1  tsp. 5 g  
Bacon, crisp 1 slice 10 g  
Cream, light 1 Tbsp. 30 g  
Cream, heavy 1 Tbsp. 15 g  
Cream cheese 1 Tbsp. 15 g  
French dressing 1  Tbsp. 15 g  
Mayonnaise 1 tsp. 5 g  
Oil or cooking fat 1  tsp. 5 g  
Nuts 6 small 10 g  
Olives 5 small 50 
Avocado 1/8 (4" diam.) 25 g  
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LIST 7 MILK EXCHANGES 

Each portion supplies approximately 12 g of carbohydrate, 8 
g of protein, and 10 g of fat, or 170 calories. 

Milk, whole 1 cup 240 g 
Milk, evaporated 1/2 cup 120 g 
Milk, powdered 1/4 cup 35 g 
Buttermilk 1 cup 240 g 

Add 2 fat exchanges if milk is fat-free. 
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VEGETABLES: GROUP A 

One cup of cooked A vegetable is equal to 1/2 cup cooked B 
vegetable. Raw A vegetable or 1/2 cup cooked, are free, 
second servings of 1/2 cup may be taken. 1/2 cup cooked = 3 
gm carbohydrate. 

Asparagus 
Beans, String 
Broccoli 
Cabbage 
Celery 
Chicory 
Cucumber 
Escarole 
Eggplant 
Lettuce 
Kale 
Mushrooms 
Okra 
Parsley 
Cauliflower 

"Greens" 
Beet Greens 
Chard 
Collards 
Dandelion Greens 
Mustard Greens 
Turnip Greens 
Pepper, Green 
Radish 
Rhubarb 
Romaine 
Sauerkraut 
Spinach 
Summer Squash 
Tomatoes, 1/2 cup 
Watercress 

VEGETABLES: GROUP B 

One serving is 1/2 cup and = 7 gm carbohydrate. In exchange 
for 1/2 cup GROUP B vegetables, you may use 1 cup of Group A 
vegetables you have cooked. Second servings of 1/4 cup may 
be taken. 

Beets 
Carrots 
Onions 
Peas 

Pumpkin 
Rutabagas 
Squash, Winter 
Turnips 

FRUIT AND VEGETABLE LIST 

FRUITS: Each portion listed below is one serving. These 
fruits may be used in the fresh, dried, cooked, frozen, or 
canned forms, as long as no sugar or syrup has been added. 
One serving = 10 gm carbohydrate. 

Apple 1 small 
Applesauce 1/2 cup 
Apple Juice 1/3 cup 
Apricots 2 medium 
Banana 1/2 small 
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Blackberries 3/4 cup 
Blueberries 2/3 cup 
Cantaloupe 1/4 melon 
Cherries 10 large 
Dates 2 
Figs 1 large 
Grapefruit 1/2 small 
Grapes 12 medium 
Grape Juice 1/4 cup 
Honeydew Melon 1/8 melon 
Mango 1/2 small 
Orange 1 small 
Papaya 1/3 medium 
Peach 1 medium 
Pear 1 small 
Pineapple 1/2 cup cubed 
Plums 2 medium 
Prunes 2 medium 
Raisins 2 Tbsp. 
Raspberries 1 cup 

POTATO, CEREAL, AND BREAD EXCHANGES: Each portion listed 
below is equal to 1 slice of bread, 1/2 cup potato, or 3/4 
cup prepared cereal. One serving = 15 grams carbohydrate. 

Bread 
Roll, Biscuit or Muffin 
Crackers, Graham 
Crackers, Saltine 
Cereals, Cooked 
Dry Flakes, or Varieties 
Rice, Macaroni (cooked) 
Flour 
Vegetables, Beans or Peas 
Corn 
Potatoes, Sweet 
Potatoes, White 
Jello, Regular 
Pancakes, 4" diameter 
Waffles, 4" diameter 

1 slice 
1 medium 
2 
5 or 6 
1/2 cup 
3/4 cup 
1/3 cup 
2-1/2 Tbsp. 
1/2 cup 
1/2 cup (1/2 medium ear) 
1/4 cup 
1 small 
1/3 cup 
1-1/2 
1 

MEAT AND FAT EXCHANGES: These groups may be used as 
desired. They have negligible carbohydrate. 
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MILK EXCHANGES 

1 cup fortified skim milk 15 grams carbohydrate 
1 cup buttermilk 12 grams carbohydrate 
1 cup non-fortified skim milk 12 grams carbohydrate 

Carbohydrate Content of Common Foods 

Grams 
Food Portion CHO 

Cream Pie 1/6 pie of 9" 50 

Fruit Pie 1/6 pie of 9" 60 

Custard Pie 1/6 pie of 9" 35 

Pie Crust, single 1/6 crust of 9" 10 

Pie Crust, crumb 1/6 crust of 9" 10 

Apple Brown Betty 1/2 cup 40 

Strawberry Shortcake 1, 2" biscuit 60 
1 cup berries 

Cobbler Crust and fruit 45 

Candy bar 1 oz. (5%) 20 

Marshmallow 1 medium 6 

Doughnut, plain cake type 1 medium 15 

Cake doughnut with sugar 1 medium 20 

Raised doughnut 1 medium 10 

Raised doughnut with icing 1 medium 15 

Sweet roll 1 medium 25 

Chocolate chip cookie 1, 2" round 10 

Ginger snap cookie 1 small 3 

Oatmeal cookie 1, 3" diameter 15 
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Grams 
Food Portion CHO 

Peanut butter cookie 1, 3" round 8 

Fig Newton 1 15 

Oreo 1 10 

Plain Cake 3" x 2" x 2" 25 

Icing 1 Tbsp. 10 

Brownies 2" x 2" x 1" 20 

Pizza 1/8 of a 14" 25 

Pizza 1/4 of a 10" 25 

Pizza 3-1/2" square 15 

Sugar Cookie 1, 3" diameter 15 

Egg roll 1 medium 5 

Ice cream cone 1 10 

Ice milk 1/2 cup 15 

Sherbet . 1/2 cup 30 

Puddings, Vanilla 1/2 cup 25 

Chocolate 1/2 cup 35 

Butterscotch 1/2 cup 35 

Chocolate-covered ice cream bar 1 15 

Chocolate syrup, pancake syrup 1 Tbsp. 10 

Maltshake (vanilla) 3/4 cup 25 

Carbonated beverage (pop) 1 can (12 oz.) 40 

Egg custard 1/2 cup 15 

Jelly 1 Tbsp. 10 

Gum 1 stick 2 



Food Portion 
Grams 
CHO 

Gum, candy coated 2 pieces 3 

Pickles, sweet 1 medium 3 

Catsup 1 Tbsp. 4 

Tomato juice 1/2 cup 4 

Pretzels 5 sticks or 1 small 4 

Peanuts 3-1/2 oz. (7 Tbsp.) 20 

Sugar 1 tsp. 5 

Medium white sauce 1/4 cup 6 

Lollipop 1, 2-1/4" diameter 28 
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Camper' s Name Sex Age 

GENERAL INSTRUCTIONS: Use either a pen or pencil to fill 
out this questionnaire. Please read the question and 
answers then circle the one most appropriate answer. Write 
in the answer to the fill-in questions. You may write in 
any additional comments whenever you wish to do so. 

1. Does your child follow a meal plan at home? 

1. yes 
2. sometimes 
3. no 

2. If yes or sometimes, then which kind of meal plan? 

1. The exchange diet (ADA exchange) 
2. The constant carbohydrate diet (measure the carbohy

drate content only). 
3. The gram-scale diet (weigh food on a gram scale). 
4. The free diet (eat regular well-balanced meals). 
5. Any other (please describe ) 

3. Does your child eat his/her meals on a set time schedule 
daily? 

1. Always 
2. Most often 
3. Often 
4. Not so often 
5. Never 

4. During holidays and special occasions does your child 
follow the meal plan or are special allowances made? 

1. The meal plan is followed accurately. 
2. Small exceptions are made. 
3. This is used as a time for my child to eat anything 

he/she wants. 
4. Other (Explain ) 

5. Does your child's meals and snacks consist of measured 
amounts of food? 

1. None of the food is measured. 
2. Amounts of food eaten are approximated by eye sight. 
3. Measuring cups and spoons are used to measure the 

food. 
4. The food is weighed on a gram scale. 
5. Other (If a combination of those stated is used, 

explain ) 
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6. When gravy or sauces are part of a meal, are they 
included in the meal plan? 

1. Yes 
2. No, I add a little amount on top of the regular meal 

plan. 
3. I just eat and don't worry about it. 
4. Other 

7. In general, are blood sugar and/or urine sugar tests a 
routine part of every day? 

1. Always 
2. Most often 
3. Often 
4. Not so often 
5. Never 

8. In general, on a scale of 1 to 5 how accurately is the 
meal plan followed? (1 indicating most accurate) 

1 2 3 4 5 

9. Rate on a scale of 1 to 5 how easy or difficult it is, 
in general, for your child to adhere to the prescribed 
meal pattern. (1 indicating ease of adherence and 5 
indicating difficulty of adherence). 

1 2 3 4 5 

10. In question #9, if any number except 1 is circled, 
please list causes for the difficulties in following the 
prescribed meal plan. 

11. Do you feel the diet significantly contributes to good 
diabetic control? 

1. yes 
2. no 
3. sometimes 



12. Why? 
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13. On a scale of 1 to 5 what kind of diabetic control, on 
the average, do you feel your child is in? For this 
study a range of 40-150 mg/dl blood sugar levels before 
meals is considered good control. (1 indicates good 
control all the time and 5 indicates never.) 

1 2 3 4 5 

14. What was the result of the last hemoglobin A, test 
taken? Date 

15. Has your child been to the hospital since the original 
diagnosis because of his/her diabetes? 

1. yes 
2. no 

16. If yes, list the number of times and the reasons. 
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Name Sex Age 

GENERAL INSTRUCTIONS: Use either a pen or pencil to fill 
out this questionnaire. There are no right or wrong answers 
so please don't look at any one else's paper for an answer. 
Answer the best you can on your own or ask for help. Read 
the question and all the answers than circle the one best 
answer. 

1. Some people with diabetes follow a special meal plan, do 
you follow a special meal plan at home for your 
diabetes? 

1. yes 
2. no 
3. sometimes 

2. At each meal at home, when you are serving up your 
plate, do you measure your food? (Using measuring cups, 
spoons, scale) 

1. yes 
2. no 
3. sometimes 

3. When you are out with friends and they offer you some
thing to eat that doesn't fit into your meal plan, what 
do you usually do? 

1. I usually eat it. 
2. I sometimes eat it. 
3. I rarely eat it. 
4. I never eat it. 

4. In general, do you do blood sugar and/or urine sugar 
tests as a normal part of everyday? 

1. Always 
2. Most often 
3. Often 
4. Not so often 
5. Never 

in questions 5 through 22 please circle the number that best 
describes how much you agree or disagree with each state
ment. (1 = strongly disagree, 2 = disagree, 3 = slightly 
disagree, 4 = slightly agree, 5 = agree, 6 = strongly 
agree.) 



5 .  

6. 

7 .  

8 .  

9 .  

10 

11 

12 

13  

14  

15  

16 

17  

18 

19  

20 

21 

22 

Good health comes from being lucky. 

I can do things to keep from getting 
sick. 

Bad luck makes people get sick. 

I can only do what the doctor tells 
me to do. 

If I get sick, it is because getting 
sick just happens. 

People who never get sick are just 
plain lucky. 

My mother must tell me how to keep 
from getting sick. 

Only a doctor or nurse keeps me from 
getting sick. 

When I am sick I can do things to get 
better. 

If I get hurt it is because accidents 
just happen. 

I can do many things to fight illness. 

Only the dentist can take care of my 
teeth. 

Other people must tell me how to stay 
healthy. 

The teacher must tell me how to keep 
from having accidents. 

I can make many choices about my 
health. 

Other people must tell me what to do 
when I feel sick. 

There are things I can do to have 
healthy teeth. 

I can do many things to keep accidents 
from happening. 
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1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  

1  2  3  4  5  6  
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June 22, 1985 

Dear Parent, 

I am a registered dietitian and I have been involved with 
diabetic camps for many years. I also have been a diabetic 
for over 20 years and feel that the diet is an important 
part of diabetic care. I am working on some research in 
this area. 

This letter is an invitation to you and your child to parti
cipate in a study that will compare diets for children with 
diabetes and the diabetic control and compliance level 
associated with each diet. This study is not part of the 
normal camp routine and your participation is not mandatory; 
however, it would be much appreciated. 

If you would be willing to participate please sign the 
consent form attached allowing us to have your child 
complete a short questionnaire while at camp. Then fill out 
the attached questionnaire and leave the two stapled sheets 
at the table. Your information and insights will be very 
helpful in this study and much appreciated. Thank you very 
much for your participation. 

Sincerely, 

Alyce Chamberlain, R.D. 
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SUBJECT'S CONSENT 

Diet Therapies, Control and Health Beliefs of the Child 
With Insulin-Dependent Diabetes, 10-13 Years of Age 

Your child is invited to participate in a study designed to 
evaluate the difference in diabetic control exhibited by 
children complying to a structured versus non-structured 
diet therapy and to determine if there are self-perceived 
attitudes that a child has that might relate to the level of 
compliance to a given diet therapy. Your child has been 
selected for the study first because the age requirement is 
10-13 years, and second, because your child's prescribed 
diet is one that is being evaluated in this study. We are 
planning to enroll approximately 60 participants. 

If you consent to your child's participation in this study, 
you will be asked to complete a short questionnaire attached 
to this form and sign at the bottom of the page giving 
permission for your child to answer a 22-question survey 
while at camp. The result of tests while at camp along with 
the most recent glycosylated hemoglobin (Hb A, ) test will 
also be recorded and used in analyzing the level of diabetic 
control your child is under. The camp medical chart 
accumulated while the child is at camp will be reviewed for 
any information that might contribute towards making the 
study more accurate and complete. 

This is a survey study that includes observation and collec
tion of specific clinical data (blood sugar results). There 
is no intentional intervention included and no aspects of 
this study should have any affects on your child's stay at 
camp. 

Medical information about your child and your involvement in 
this study will remain confidential. Should the results of 
this study be reported or published, no individual patient 
names will be used. Of possible benefit to you will be an 
awareness of different diet therapies and the levels of 
control and compliance associated with each of them. Deter
mining childrens' self-perceived health beliefs may also be 
of benefit in planning and implementing education programs. 
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"The nature, demands, risks, and benefits of the project 
have been explained to me as well as the type of treatment 
as known and available. I understand what my participation 
involves. Furthermore, I understand that I am free to ask 
questions and withdraw from the project at any time without 
affecting my medical care. I also understand that this 
consent form will be filed in an area designated by the 
Human Subjects Committee with access restricted to the 
principal investigator or authorized representatives of the 
particular department. I am aware that a copy of this 
consent form will be given to me." 

Subject's Signature Date 

Subject's Signature Date 

I have carefully explained to the subject the nature of the 
above project. I hereby certify that to the best of my 
knowledge the subject signing this consent form understands 
clearly the nature, demands, benefits, and risks involved in 
participating in this study. 

Investigator's Signature Date 
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July 7, 1985 

Dear Physician: 

I had the opportunity of using one of your patients, 
in a study I conducted this summer at a 

camp for children with diabetes. This study is part of my 
thesis and is in the area of diabetic control and its 
association with diabetic diets. 

An important control in this study is the glycosylated hemo
globin (hemoglobin A^c) lab value. The parent could not 
remember the most recent result of the lab or the date of 
when it was taken. If you have this recorded, would you 
please fill out the bottom of this sheet and return it to 
me. I need this data to make my study complete. The parent 
did sign a consent form to allow me to request this informa
tion. Thank you for your cooperation. 

Cordially, 

Alyce Chamberlain, R.D. 

Most recent hemoglobin A^c date 
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