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CHAPTER I 

INTRODUCTION 

As one grows older the body experiences a decrease in 

cellular functioning. The major organs of the body can be 

and are·affected by this decreased functioning capacity. 

In particular, the pancreas, blood, and/or the peripheral 

tissues experience a slowing down of metabolic processes 

(Mitchell et al., 1976). Insulin is a major hormone of the 

body secreted by the pancreas. Glucose, an important 

monosaccharide in the blood, is regulated by insulin. As 

age increases, cell receptor sites may develop an increased 

resistance to insulin or there may be a genuine lack of 

insulin. As a result there is an·increase in serum glucose 

levels. Consequently, glucose starts spilling over in the 

urine. Glucose in the urine, glyco9uria, is a character

istic of diabetes mellitus. The chances of developing 

maturity-onset diabetes mellitus doubles with every 10 year 

increase in age and every 20 pound gain in weight (Notkins, 

1979). Diabetes is the third leading cause of death in the 

United States, preceded by cardiovascular disease and 

cancer (Clark and Gosnell, 1979; Notkins, 1979). The 

average American today has about a one in five chance of 

1 
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contracting the disease. As the incidence of the disease 

increases in the population as a whole, a proportional 

number of diabetics are found among the elderly. According 

to the United States Bureau of Census, by the year 2030 the 

elderly population may be 55 million or 20 percent of the 

population (Schaefer, 1980). The elderly community is fast 

becoming a large sector of the population. 

Nursing homes and extended care facilities have become 

an integral part of the lives of the elderly. Nutritional 

care in the home is being exchanged for institutionalized 

nutritional care. An increasing number of diabetics are 

being treated in extended care facilities. Caloric intake 

and the ingestion of foods high in sugar are monitored for 

the diabetic by the dietary staff. Mealtime desserts and 

snack foods, following an activity, play an important social 

role with all individuals,including the diabetic. 

The eating habits of the �erican population are chang .... 

ing, with less time being devoted to meal preparation. The 

consumption of convenience and snack fqods is fast becoming 

a major component of the diet. These foods may lose nutri

ents in processing and_ packaging and may contain higher.

levels of fat, sugar, or salt than the traditional foods 

they replace in the diet. Foods containing high levels of 

fat or sugar contribute to obesity, one of the main 
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predisposing factors to maturity-onset diabetes •. Therefore, 

a need exists to develop snack foods that are colorful, 

attractive, and contain low levels of fat, sugar, and salt. 

Diabetic snack foods and desserts served in nursing 

homes generally lack taste, color, and attractiveness. 

These foods need to have good flavor; to appear attractive; 

and to be low in calories, fat, and sugar. At the same 

time, it is important that these foods appear not to differ 

too greatly from the snack foods of the nondiabetic popula

tion. This is especially true if the diabetic is to 

actively participate in his/her food selection. When the 

diabetic is faced with snack foods that are quite different 

from those of his/her peers, the inclination to not follow 

the diet is greater. As a consequence, the diabetic may 

have increased problems in controlling serum glucose, which 

may result in increased long-term complications. 



CHAPTER II 

REVIEW OF LITERATURE 

Diabetes mellitus is an ancient disease, dating back 

many centuries.· The first known recorded description, 

found in the Ebers Papyrus of Egypt, was written about 

1500 B.C. and translated by George Ebers in 1890 (Wenshall, 

Hetenyi, and Feasby, 19 6 3) _ .. 

In the second century, Aretaeus of Cappcidocia named 

the disease "diabetes," from the Greek work meaning frequent 

urination. Indian physicians recognized that the urine 

taken from their diabetic patients was sweet tasting. Much 

later an Englishman, Thomas Willis, physician to Charles II, 

added the Latin word "mellitus," meaning honey,. to the name 

of the disease. Thus, the name diabetes mellitus means a 

running through of sweet urine. Matthew Dobson, in 1756, 

demonstrated chemically the presence of sugar in the urine 

of diabetics (Wrenshall, Hetenyi, and Feasby, 1963). 

In 1860, Etienne Lancereuce, a French physician, 

announced that his research found diabetes to be caused by 

a malfunction of the pancreas (Wenshall, Hetenyi, and 

Feasby, 1963). This discovery was followed by Paul 

Langerhan's finding that there was a special cluster of 

4 
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cells in the pancreas, completely unlike any other cells in 

the gland. These cells were given the name islets of 

Langerhans. In 1889 Oscar Minkowski and Baron Von Mering 

were conducting studies on dogs to determine the importance 

of the pancreas to life. These men removed the pancreas 

from a dog. The next day the dog's urine showed high con

centrations of glucose. At this time these investigators 

discovered also that the pancreas secreted a substance that 

regulates glucose metabolism. 

In the early 1900's a young physician, Eugene Opie, 

discovered that in diabetics the islets of Langerhans showed 

a marked degeneration. Opie's discovery led to the realiza

tion that diabetes was due to a lack of an internal secre

tion produced by the islets. These findings led Edward 

Sharpey-Schafer to speculate that the islets of Langerhans 

produced a mysterious substance without which diabetes· 

developed (Danowski, 1964). Edward Sharpey-Schafer is 

credited with naming this substance "insulin" in 1903. 

Between the early 1900's and 1921, scientists began to 

work on the isolation of insulin. However, it was not until 

the end of the summ�r of 1921 that two Canadians, Frede�ick 

Banting and Charles Best, successfully extracted insulin 

from a dog's pancreas. After insulin was injected into a 

diabetic dog, there was a fall in blood glucose levels. By 



1923, insulin became available to the public, giving hope 

to many diabetics (Wrenshall, Hetenyi, and Feasby, 1963). 

6 

In the pre-insulin years, the life expectancy ·of indi

viduals who developed diabetes before the age of 20 was 

short. The average life expectancy after onset of the 

disease was two and one-half to three years (Cochran, 

Marble, and Galloway, 1979). With the availability of 

insulin in 1923, the outlook for the diabetic improved. 

Despite the advancement made with insulin therapy, diabetes 

is still the third leading cause of death in the United 

States today, preceded only by heart disease and cancer 

(Notkins, 1979). The increased longevity of the diabetic, 

owing to insulin therapy, has opened a whole new area of 

long-term complications. Among these complications are 

cardiovascular disease, retinopathy, nephropathy, and neuro

pathy (O'Malley, 1980). The realization that insulin is not 

a cure, only a control, has evolved since its discovery. 

The pancreas cells regulate critical fluids in the 

body. The mechanism of insulin·secretion involves two 

types of cells within the pancreas, aciner and islets of 

Langerhans. Aciner cells make up the bulk of cells in the 

pancreas. These cells produce digestive enzymes which are 

secreted into the intestines. The islets of Langerhans 

consist of four subtypes of cells: alpha, beta, delta, and 
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pancreatic polypeptide. The function of these cells is to 

synthesize and secrete hormones into the blood. The beta 

cells synthesize and release insulin into the blood. 

Seventy-five percent of the cells in the islet of Langerhans 

are beta cells. Twenty percent are alpha cells, which pro

duce glucagon. Th� delta cells secrete somastatin, which 

causes a decreased secretion of insulin from the beta cells. 

The function of pancreatic polypeptide cells is not known 

(Notkins, 1979). 

Diabetes mellitus is generally accepted as an inherited 

metabolic disorder, although there are some scientists who 

suggest another means of transmission. It is likely that an 

individual with diabetes will have other family members with 

the disease. An important characteristic of the disease is 

a deficient production or utilization of insulin, a hormone 

produced by the islet cells of the pancreas. The presence 

of insulin in adequate amounts is essential for normal car� 

bohydrate, or more specifically, for glucose metabolism 

(Williams, 1973). A lack or deficiency of insulin impairs 

intracellular glucose breakdown, decreases conversion to 

fat, and causes defective glycogen formation. Consequently, 

glucose accumulates in the bloodstream (hyperglycemia) and 

spills over into the urine (glycosuria). Polyuria (exces

sive urine production), polydypsia (excessive thirst), 



polyphagia (increased food intake), and pruritis (severe 

itching) can be secondary symptoms (Burton, 1976). A lack 

of insulin accelerates the breakdown of the body's reserve 

of fat. Without diagnosis and treatment, fat metabolism 

becomes imbalanced, with an abnormal accumulation of the 

following end products: acetoacetic acid, hydroxybutyric 

acid, and acetone. Accumulation of these ketone bodies 

leads to ketosis and acidosis, and eventually acidotic 

coma (Burton, 1976). 

Some ten million persons in America have diabetes 

8 

(Duncan, 1976). About 15 percent have insulin-dependent 

diabetes, also known as juvenile-onset diabetes. This form 

usually appears abruptly in people younger than 20 years 

old. The disease occurs primarily because the pancreas 

secretes inadequate amounts of insulin. This inadequacy is 

attributed to a marked decline in the number of beta cells 

in the pancreas. The decline in the number of beta cells 

results in a deficiency of insulin and an increase of glu

cose in the blood (National Research Council, 1980). A 

child that is diagnosed as having juvenile-onset diabetes 

is usually underweight or has lost weight just prior to the 

diagnosis (Williams, 1973; Mitchell �t al., 1976). 

A genetic pattern has been observed in juvenile-onset 

diabetes, but researchers believe additional factors, such 
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as the environment, are needed to trigger the disease. One 

theory suggests that specific antigens are found with un

usually high frequency in patients with juvenile-onset 

diabetes. Some research workers have also suggested the 

presence of genes which protect against the incidence of 

the disease in nondiabetic individuals. Specific antigens 

may code for a deficient immune response to agents that 

will attack beta cells, allowing beta cell damage, result

ing in diabetes (Craighead, 1981). Another suggested way 

the response system may influence the development of dia

betes is that the host can turn on itself and damage its 

own tissues. This is known as autoimmunity. Individuals 

with maturity-onset diabetes rarely develop this islet cell 

antibody. It has been suggested that islet cells have been 

altered by viruses or toxic chemicals. Others attribute 

the damage to the individual's own white blood cells, leuko

cytes (Nerup and Lernmark, 1981). The theories mentioned 

suggest the possibility that both genetics and environmental 

agents play a role in the development of juvenile-onset 

diabetes. The majority of individuals with this form of the 

disease are kept under control by insulin. 

Maturity-onset diabetes, also known as the non-insulin 

dependent diabetes, develops more slowly. This form of 

diabetes is usually milder and more stable than the 
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juvenile-onset type (Williams, 1973). The maturity-onset 

form of diabetes is more common than the juvenile-onset 

form and usually occurs in individuals 40 years of age or 

older and/or in those who are overweight. The diabetes may 

be mild, moderate, or severe. Approximately 85 percent of 

the�e individuals with maturity-onset diabetes are obese at 

the time of diagnosis (Mitchell et al., 1976; Clark and 

Gosnell, 1979). Some of these individuals are fully con

trolled by diet and weight loss alone. Many adult dia

betics produce a sufficient amount of insulin, but because 

of some unknown impediment do not have the proper insulin 

activity. Women, particularly married women who are over 

weight and have had more than one child weighing over nine 

pounds at birth, are most likely to be stricken with dia

betes (Brunner and Suddarth, i978). 

Many theories have been published- to explain the causes 

of maturity-onset diabetes. One theory suggests that the 

number of insulin receptors on the adipose cell are de

creased in obese individuals. When these individuals are 

placed on a weight reduction diet, an increase in insulin 

receptors has been observed. Decreased insulin in the adi

pose cell is not due to decreased production or secretion 

by the pancreas but to increased resistance by insulin 

receptors. The adipose cell increases in size with an 
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increase in body weight. As a result, there is a decrease 

in the ability of the insulin receptors on the outer mem

brane surface of the adipose cell to take up insulin (Pike 

and Brown, 1975). According to Olefsky and Kolterman 

(1981), in obese individuals and in individuals with mild 

or severe insulin resistance, there is a decrease in insu

lin receptors. 

The increased longevity of the diabetic, owning to 

insulin therapy, has opened a whole new area of long-term 

complications. These complications have been attributed 

to a thickening of the basement membranes that surround the 

walls of the capillaries. This thickening contributes to 

poor peripheral circulation and may explain why diabetics 

suffer .from disorders of more than one organ. One theory 

suggests that the high accumulation of metabolic inter

mediates of glucose can cause tissue damage. Changes in 

osmotic pressure cause the cells to swell and thus damage 

the tissues (Notkins, 1979). 

Glycosylation is yet another complication character

ized by high concentrations of glucose in the blood. This

high concentration causes glucose molecules to bond with
. 

. 

. 

amino acid groups of cellular proteins. The glucose amino

acid linkage makes an abnormal chemical in the blood. Those

tissues which have a slow turnover rate are damaged.



Glycosylation occurs normally in nondiabetics, but the 

occurrance in diabetics is three times as high as that in 

the nondiabetic (Bunn, 1981) . 
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When diabetes is suspected, either by symptoms (exces

sive thirst, frequent urination, rapid weight loss, grossly 

elevated blood-sugar levels),or by a glucose tolerance test, 

individuals are referred to a dietitian or counseled by 

their physician. The glucose tolerance test determines how 

rapidly glucose is cleare� from the body. First, a highly 

sugared liquid containing 75 to 100 grams of glucose for 

adults is given to mimic a meal. The presence of sugar in 

the blood is measured at half-hour intervals for up to six 

hours. Normal levels for fasting blood glucose vary between 

70 to 100 miligrams per 100 mililiter of blood. In the un

treated, nonpregnant diabetic adult without complications, 

the fasting level will range from 180 to 300 miligrams per 

100 mililiter of blood. An individual in ketoacidosis has 

a fasting blood glucose level of 300 miligrams or more per 

100 mililiter of blood (Taber, 1978). 

In the elderly nondiabetic individual, Streeten, 

Gerstein, and noisy (1965) have demonstrated that glucose

disposal is progressively impaired. These authors suggest

that the abnormal tolerance of the elderly subjects to an

oral load of glucose is not due to retarded absorption of
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the administered glucose nor to impaired pancreatic secre

tion of insulin. Rather, this result was attributed to a 

higher level of c�rculating insulin antagonist or to some 

other form of peripheral defect in the uptake of glucose 

from the blood. 

A study conducted by Davidson (1979) on oral glucose 

tolerance revealed that the disposal of a glucose load is 

progressively impaired with age. Some of the suggested 

reasons for this decrease were poor diet, physical inactiv

ity, decreased lean body mass, decreased insulin secretion, 

and insulin antagonism. These suggested reasons for 

impaired disposal of a glucose load may contribute to vary

ing degrees of aging in individuals. Davidson's work agrees 

with that of Streeten, Gerstein, and Daisy (1965) in that 

individuals over 50 years of age, maintaining the same blood 

glucose levels as the younger age group, do so under in

creased circulatory insulin levels. It may be deduced that, 

in the general population, the rise of blood glucose levels 

with age, is more likely due to failure to adequately 

achieve the increased insulin needs than to a primary

decline in insulin pro�uction in response to metabolic

demands. The delayed insulin secretion may be explained

by a decreased tissue sensitivity to insulin or, as

Davidson (1979) suggests, to an increased amount of circu

latory insulin antagonist, or to both.
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Haunz (1979) emphasizes that diagnosis of diabetes 

should not be confirmed unless the following conditions are 

present: 

(1) Blood sugar exceeds 200 miligrams per deci
liter two hours after a meal containing at least
150 grams of carbohydrates, (2) The patient is
under age 50. In patients over 50, add 10 mili
grams per deciliter per decade thereafte�.
(3) The patient is not taking blood sugar elevat
ing drugs. (4) The patient is ambulatory and has
no fever or infections, or undue emotional stress.

Many investigators ha.ve studied age-related diabetes 

in association with insulin and the role of insulin in the 

regulation of tissue metabolism. However, controversy as 

to the exact mode of action and effect of insulin still 

exists. Davidson (1979) suggested that while blood glucose 

levels within a population tend to increase and glucose 

tolerance tends to decrease with age, ·it is not known 

whether these changes result from aging itself or from the 

high prevalence of diabetes related genes (Davidson, 1979). 

The impact of the loss of glucose tolerance with age 

presents problems in defining normality in older subjects. 

Should glucose values be corrected for the aged? Moss 

(1976) is in agreement with Haunz (1979), that the standard 

of norrnali ty for younger persons cannot be applied to th·e 

elderly. Moss also recommends adding 10 miligrams to each 

value for each decade of life after the age of 50, up to, 

and including age 70. The criteria then represent the 
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presence of diabetes rather than a mere physiologic aging 

change. In contrast to this opinion, Shuman (1980) states 

that there are no major differences between the elderly 

and the young patient. The same criteria used for the 

young can be applied to the elderly diabetic as well. 

The main methods of treatment for maturity-onset dia

betes are diet, drugs (insulin), physical exercise, and 

patient education. The simplest plan of treatment that 

provides good control is the best. Diet is the primary way 

to control the disease. Carbohydrate tolerance,. which seems 

to be reduced by the presence of obesity, improves when 

normal body weight is achieved. Thus, there are two major 

goals of dietary treatment. The first is to provide nour

ishment, especially carbohydrate, in proper quantities and 

at regular intervals to meet metabolic needs, with the 

least strain on homeostatic mechanisms. The second is to 

maintain the patient at his ideal body weight, based on 

height/weight data, with the caloric intake adjusted accord

ingly (Faludi, 1976). Once the ideal weight has been calcu

lated and caloric intake adjusted, the next step is dietary 

treatment through education. Faludi has stated that dia

betes must be understood by the patient almost as well as 

by the physician. Since the patient treats himself daily, 

he alone can control the disease. Skillman (1979) states 
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that for the elderly diabetic with good insulin secretion, 

treatment can be effective with diet and the administration 

of oral hypoglycemic agents. 

A controversy exists over the clinical effectiveness 

of oral hypoglycemic agents (Faludi, 1976). In 1961, the 

University Group Diabetes Program (UGDP) was originated to 

determine whether or not vascular complications or infec

tion are less frequent in well controlled diabetics than in 

the uncontrolled diabetics and whether the hypoglycemic 

agents are as effective as insulin therapy (AMA Council on 

Drugs, 1978). The group concluded that only insulin plus 

diet sustained a decrease in fasting blood values. Another 

major conclusion was that one of the sulfonylurea drugs may 

have played a role in cardiovascular death rate. The UGDP 

stated that every effort should be made by the physician to 

control the disease by diet alone. 

Many individuals who deve�op diabetes mellitus eat well

balanced meals and require only a few changes in their diet.

However, if many changes are necessary, the exchange list

offers a wide selection of foods for individual meal planning

for those individuals. The Exchange Lists For Meal Planning

is widely used by physicians and dietitians in counseling

diabetics (Exchange Lists For Meal Planning, 1976). 

The American Diabetes Association recommends that 50

to 60 percent of the total calories in a day should be
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derived from carbohydrates. The carbohydrates need to be 

of the complex type. Refined carbohydrates should be 

limited. The recommendation for protein is 12 to 20 per

cent of the total day's calories. The amount of fat recom

mended is from 30 to 38 percent of the total day's calories 

(Albanese, 1980; Podolsky and El-Beheri, 1980)'. 

Increasing the proportion of carbohydrates in the diet 

has been found to increase tissue sensitivity to insulin, 

resulting in improved glucose tolerance. This recommenda

tion applies to the thin as well as to the obese individual 

with diabetes. The lower levels of saturated fat in the 

diet are associated with lower levels of gangrene and coro

nary disease in the diabetic population. Diabetics, in 

general, will benefit from a diet that is low in saturated 

fats and relatively rich in carbohydrates. The typical 

obese individual with diabetes should follow a low-calorie 

weight reduction diet. Starch.appears to be well tolerated 

by both insulin-dependent and non-insulin-dependent indi

viduals, providing the number of calories consumed is appro

priate. Insulin needs are determined more by caloric intake

than by any other dietary factor (Podolsky and El-Beher�,

19 8 0) • 

The Food and Nutrition Board of the National Academy of

Sciences, National Research Council,- suggests that a daily
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dietary allowance of 0.8 grams of mixed animal and vegetable 

protein per kilogram of body weight is sufficient for almost 

all healthy individuals (Burton, 1976). The protein re

quirements of the elderly have not been defined to every

one's satisfaction. 

Recently dietary fiber has become the topic of impor

tance in a diabetic dietary regime. The recommendations of 

the American Diabetes Association regarding fiber suggests, 

Whenever acceptable to the patient, natural foods 
containing unrefined carbohydrates with fiber 
should be substituted for highly refined carbo
hydrates which are low in fiber. 

Fiber delays absorption of nutrients, resulting in a slower 

release of sugars, amino acids, and fatty acids into the 

circulatory system. Fiber has also been shown to increase 

the number of insulin receptors on target tissues. Also, 

the activities of glucose-metabolism enzymes are increased 

with ingestion of a high carbohydrate diet {Anderson and 

Siebing, 1981; Miranda and Horwitz, 1978). 

Educating the individual who has been recently diag

nosed as diabetic offers a challenge to the eduator. Teach

ing the patient becomes the primary goal. Prior to an 

explanation of the disease, assessment of the individual's 

level of comprehension is of utmost importance. Praise and 

continual reinforcement are needed to support the individ

ual's efforts to adhere to the dietary regimen. The 



dietitian's visits should be frequent, daily if possible, 

followed with a phone call about a week after discharge 

from the hospital (Kratzer, 1979). 

19. 

Exercise has long been recognized as an important com

ponent in control programs for diabetics. For the elderly, 

programmed exercise within the capacity of the individual 

should be encouraged as a means of maintaining muscle tone, 

promoting appetite, and stimulating a sense of well-being. 

The use of snacks may guard against hypoglycemia during 

periods of increased physical activity (Shuman, 1980). 

A study was conducted with 97 diabetic patients who 

had taken insulin for 50 years or longer. A questionnaire 

survey was administered to identify factors that might ex

plain their unusual longevity. The analysis suggested that

the longevity of this group was related to the maintenance

of normal body weight, regular contact with a personal

physician, periodic blood glucose determinations, frequent

urine testing, regular exercise, and longevity of the par

ents and grandparents. The conclusion of this report was

that careful management of diabetes favors longevity

(Cochran, Marble, and Galloway, 1979). 

Snacking has been said to be the American way of life. 

Snack food companies are currently experiencing an accel

erated increase in snack food sales. Those foods that show 
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a high demand are of the salted types. For example, sales 

of tortilla chips were up 24 percent in 1978. Sales of 

cookies and crackers were at an all time high in 1980, ex

ceeding 3 billion dollars. Potato chips were behind cook

ies and crackers by 1 billion dollars. One snack food 

purveyor suggests a reason for increasing sales--"the family 

is choosing to cut costs by not traveling, instead staying 

home watching television and snacking" (Hess, 1980). 

Frequently food companies attempt to convince the 

public that convenience snack foods are nutritious, when in 

fact those foods contain high values of fat and sugar. 

Foods that are low in fat and sugar are essential if the 

diabetic is to gain control of his diet. A recent three

year nutritional survey of 1,434 patients at The University 

of Texas Dental Branch at Houston revealed that 95 percent 

of the patients snacked between meals, while 80 percent 

snacked three or more times daily. The snacks listed 

covered a variety of items. The majority of the items 

selected contained high levels of carbohydrates (Shannon 

and Edmonds, 1977). 

According to Wedman (1979), discretion must be used 

when assigning exchange values to convenience foods. The 

individual with diabetes may be of the opinion that this 

assignment of exchange values authorizes indiscriminate 
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inclusion of these foods in the diet. Some common causes 

for noncompliance with dietary prescriptions include fail

ure to continuously modify the diet that best suits the 

patient's therapeutic goals and failure by the physician to 

provide sufficient reinforcement. Many elderly individuals 

have disrupted eating and drinking patterns. In addition, 

there are changes in hearing, vision, olfaction, taste 

acuity, and dentition, which may influence where, when, and 

what an individual eats. Along with the many physiologic 

and psychologic difficulties encountered by the older indi

vidual, there are often economic pressures discouraging 

adequate eating patterns (Arky, 1978; Etzwiler, 1978). 

Product development generally starts with either bench-· 1 

top analysis or descriptive flavor analysis. In the case 

of a type of product that competitors presently have on the 

market, descriptive flavor analysis is the starting point. 

The flavor profile gives the product developer a good basis 

for promoting the product. Once the developer has some 

prototype samples, these are subjected to discriminatory 

testing with in-house personnel. If the prototype samples 

fare well in the in-house test, the samples are submitted 

for small-scale consumer testing. If the prototype product 

does well in the small scale consumer test, the product is 

passed on to the department of marketing research. However, 
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if the product does not do well in the small-scale consumer 

test, it continues around the cycle for more descriptive 

flavor analysis (Martin, 1973). 

Selection and the amount of training of panelists vary 

with the type of sensory task required. Training can g� 

from none, in the case of descriptive flavor and texture 

analysis, to a well trained taste panel. An important role 

in the selection of panelists is availability of the panel 

members. Availability is of primary importance to anyone 

trying to utilize a sensory panel. Nothing is more frus

trating than having to give make-ups to delinquent panel

ists. Also, of importance is the individual's interest in 

participating in sensory testing. Most studies have found 

that sex of the panelist or age, up to about 50 years, has 

little influence on a person's ability to discriminate 

tastes. The type and amount of training necessary for a 

panel will depend entirely on the problem, the amount of 

time available, and the size of the budget (Martin, 1973) • 

Moskowitz, Benzaquen, and Ritacco (1981) suggest that 

age affects product acceptability. As age increases, 

average product liking diminishes at first and then ran

domly varies around a mid-level, until finally it levels 

off at age 50 and above. When older individuals evaluate 

a product, they tend to rate the product increasingly 
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higher. This behavior decreases the age effect on overall 

product liking. 

A study on taste thresholds of individuals with dia

betes mellitus indicated that increasing age can alter an 

individual's ability to detect and identify salty, sweet, 

and bitter solutions. Decreased taste acuity dn individ

uals with diabetes may be an important factor in how foods 

are preceived (Hardy, Brennand, and Wyse, 1981). 

The use of a scaling procedure is a valuable resource 

for designing efficient product evaluation tests. The 

hedonic scaling is one technique taste panels often ernplo�. 

The hedonic scale consists of 9 points (9-like extremely 

to 1-completely unacceptable) ( "Sel�ction and·. Training of 

Sensory Judges," 1973). 



CHAPTER III 

PROCEDURE 

Thirty-eight residents of Denton Nursing Center, an 

extended care facility operated as a business rather than 

a nonprofit organization, participated in this study. The 

Denton Nursing Center specializes in providing health care 

but not hospitalization. �esidents consist of recovering 

short-term and long-term individuals needing rehabilitation 

or maintenance care. 

Food service at the nursing home includes three meals 

a day. Breakfast, dinner, and supper are served in the 

dining room for residents who are ambulatory. Residents who 

are physically unable to eat in the dining room have tray 

service in their rooms. The trays are brought to the rooms 

by nurses' aides. Midmorning and midafternoon snacks are 

available from the kitchen for ambulatory residents. Snacks 

are taken to the rooms of the nonambulatory residents by the 

aides. 

A food service supervisor is in charge of the dietary 

department. The services of a consultant dietitian are

available for two 8-hour periods a month. The dietitian is 

responsible for quality food service and the adequacy of the 

24 
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serving size. This individual is also responsible for pro

viding menus that meet special dietary needs and providing 

food items that are acceptable and enjoyed by the residents. 

Interest in determining the acceptability of snack 

foods prepared for the elderly diabetic began with the in

vestigator's work experience at this particular nursing 

home. Diabetics were frequently observed to forego nutri

tious dessert foods served at snack times and at mealtimes. 

Instead, highly sugared food items from the vending machines 

were selected by the diabetics to replace the nutritious 

items offered by the dietary services. The goal of this 

study was to develop recipes that not only conform to special 

dietary restrictions of the elderly diabetic but also appeal 

to the individual as a snack food. Commercial snack foods 

prepared especially for individuals with diabetes have been 

routinely boring and dull. The investigator was interested 

in developing recipes that would appeal to the individual 

and, at the same time, conform to the individual's diet 

prescription. 

Prior to the initiation of this study, numerous recipes 

for diabetics were prepared and evaluated by a trained 

taste panel of graduate students enrolled in the Department 

of Nutrition and Food Sciences of the Texas Woman's Uni

versity. Those snack food items showing acceptable physical 
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and sensory characteristics by the trained taste panel in 

the preliminary study were selected for the actual study. 

The five recipes selected for this study were bran muffins, 

cheese puffs, macaroons, and strawberry and chocolate cream 

puffs. The diabetic exchange and'. calorie content were 

calculated for each recipe, with the use of the Exchange 

Lists for Meal Pl.anning (1976) and Food Values of Portions 

Commonly Used (Church and Church, 1975). Foods were pre

pared at the Denton Nursing Center. The bran muffins and 

the cheese puffs were frozen and stored for one week prior 

to the first testing. All other foods were prepared the 

day of testing. The recipes may be found in Appendix A. 

'A score sheet for the five snack foods was devised for 

use during the actual study (Appendix B). The evaluated 

characteristics for the five products were exterior crust, 

texture, pleasing flavor, and overall acceptability. A 

9-point hedonic scale (9-like extremely well to !-completely

unacceptable) was used to evaluate the snack food items. 

Since all of the participants were elderly, the same four

product characteristics were evaluated for each food item.

The taste panel members were given oral instructions by the

investigator.

Eighteen diabetic and twenty nondiabetic subjects were

selected on the basis of their ability to comprehend
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instructions and willingness to cooperate. Each partici

pant signed a consent form to participate in this study 

(Appendix C). All of the subjects resided at Denton Nursing 

Center and were 60 years of age or older. 

The degree of severity of diabetes differed among the 

participants. The physicians of four of the diabetic sub

jects had prescribed diets other than a diabetic diet. 

Thirteen of the diabetic subjects had been prescribed 

diabetic diets by their physicians. Only one diabetic sub

ject had signed a diet waiver on being admitted to the 

nursing home. Physicians of the nondiabetic subjects had 

prescribed general diets or diets restricted in sodium. 

All of the participants had the services of a registered 

dietitian available at the center. 

Prior to beginning the study, permission was requested

and granted to use the facilities of the Denton Nursing

Center. The consultant dietitian was contacted and permis

sion was granted to use the five snack food items as the

midmorning or midafternoon snacks for the diabetic

participants. 

The five snack foods were presented to the two

groups--the 18 diabetic and the 20 nondiabetic participants.

The study included a period of approximately six weeks. The

food tasting sessions were very informal. Participants were
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encouraged to rate the foods according to how they liked 

the particular food item. The investigator was present at 

all tasting sessions and provided any assistance required 

by the participants in following instructions. 

The design used for this study consisted of a strati

fied random design. The five treatrnents--bran ,muffins, 

cheese puffs, macaroons, and strawberry and chocolate cream 

puffs--were presented separately in a predetermined random 

order (Table 1). Each of the five snack foods was presented 

three times to the participants. 

An analysis of variance was used to determine signifi

cant differences in taste panel evaluations. The analysis 

of variance was followed by the Newrnan-Keuls test. The 

Newrnan-Keuls test was used for making multiple comparisons 

between foods, product characteristics, and replications 

(Bruning and Kintz, 1977). Statistical differences were 

determined at the .05 level. The score sheets completed by 

the judges provided data for the analysis. 
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TABLE 1 

STRATIFIED RANDOM ORDER OF PRESENTATION OF FIVE 

DIABETIC SNACK FOOD ITEMS PRESENTED TO 18 

DIABETIC AND 20 NONDIABETIC SUBJECTS 

Order of Presentation 

ReElication One 

Day 1

Day 2

Day 3

Day 4

Day 5

Replication Two 

Day 1

Day 2

Day 3

Day 4

Day 5

Replication Three 

Day 1

Day 2

Day 3

Day 4

Day 5

Food Items 

Cheese Puffs 
Bran Muffins 
Chocolate Cream Puffs 
Macaroons 
Strawberry Cream Puffs 

Strawberry Cream Puffs 
Macaroons 
Bran Muffins 
Cheese Puffs 
Chocolate Cream Puffs 

Macaroons 
Chocolate Cream Puffs 
Strawberry Cream Puffs 
Bran Muffins 
Cheese Puffs 



CHAPTER IV 

RESULTS AND DISCUSSION 

This study was designed to investigate the accept

ability of snack foods prepared especially for (elderly dia

betics. A taste panel consisting of 18 diabetic and 20 

nondiabetic individuals was utilized to evaluate crust, 

texture, pleasing flavor, and overall acceptability of the 

five snack food items--bran muffins, cheese puffs, straw

berry and chocolate cream puffs, and macaroons. A·copy bf ttE 

recipes may be found in Appendix A. 

Tables 2 and 3 summarize the age, sex, and the medical 

diagnoses and diet prescriptions of the diabetic and the 

nondiabetic subjects participating in this investigation. 

The age of the subjects ranged from 60 to 96 years, with a 

mean age of 79 years. The nondiabetic group of participat

ing subjects consisted of 5 males and 15 females. The 

diabetic group consisted of 18 females. Only one subject, 

admitted to the nursing home for uncontrolled diabetes and 

recovery from a recent double amputation and glaucoma opera

tion, could be considered to be in the acute phase of 

diabetes. 

30 



Age 

73 
86 
63 
67 
79 
80 
60 
78 
69 
75 
83 
88 
78 
90 
90 
71 
79 
79 
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TABLE 2 

AGE, SEX, AND THE MEDICAL DIAGNOSES, AND DIET 
PRESCRIPTIONS OF 18 DIABETIC PARTICIPANTS 

Sex Diagnosis Diet Prescription 

F Diabetes 1200 calories 
F Diabetes/obesity 1800 calories 
F Hyperglycemia Hyperclycemic diet 
F Diabetes 1200 calories 
F Diabetes/hypertension 1200 calories 
F Diabetes 1500 calories/low salt 
F Diabetes 1800 calories 
F Diabetes General diet 
F Diabetes 1500 calories/low salt 
F Diabetes/hypertension 1000 calories/low salt 
F Diabetes/hypertension No calorie restriction 
F Hyperglycemia Hyperglycemic diet 
F Diabetes 1200 calories 
F Diabetes 1600 calories 
F Diabetes Bland diet 
F Diabetes 1800 calories 
F Diabetes/glaucoma 1200 calories/low salt 
F Diabetes 2000 calories 



Age 

66 
69 
83 
60 
88 
95 
89 
81 
76 
78 
96 
92 
80 
79 
84 
84 
73 
82 
73 
85 
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TABLE 3 

AGE, SEX, AND THE MEDICAL DIAGNOSES, AND DIET 
PRESCRIPTIONS OF 20 NONDIABETIC PARTICIPANTS 

Sex Diagnosis Diet Prescription 

F Hypertension Regular/no added salt 
F Hypertension Regular 
F High fiber 

( 

M General 
M Regular 
F Arthritis Low sodium 
F Hypertension Regular 
F Regular 
F Hypertension Low salt 
F General 
F Regular 
F Regular/no added salt 
M Regular 
M Regular 
F Regular 
F General 
M Obese 2500 calories 
F General 
F Hypertension Low salt 
M Hypertension Regular 
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The snack foods were evaluated, using a 9-point hedonic 

scale which ranged from 9 (like extremely well) to 1 (com

pletely unacceptable). Each snack food was presented three 

times to each participant. The data were analyzed by 

analysis of variance. The design of the experiment was a 

stratified random design. A Newman-Keuls test was used for 

making multiple comparisons of mean values between vari

ables: foods; product characteristics (crust, texture, 

pleasing flavor, and overall acceptability); and 

replications. 

Analysis of the taste panel ratings indicated that, in 

general, the participants tended to assign fairly high 

scores to the five food items. However, the oldest diabetic, 

90 years of age, routinely rated the product characteristics 

lower than the other taste panelists. Decrease taste 

acuity in individuals with diabetes may be an important 

factor in how foods are perceived (Hardy, Brennand, and 

Wyse, 1981). A value of 4, "dislike slightly" to 1, 

"completely unacceptable" was usually assigned to the food 

items rated by this elderly participant. This individual 

was observed to complain frequently about the food service. 

A nondiabetic individual tended to score the product char

acteristics of the chocolate cream puffs lower than did the 

other participants. This participant routinely expressed a 



dislike for chocolate. Both of these individuals smoked 

frequently. 
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�No significant differences were found between the two 
\ 

groups, the diabetic and the nondiabetic participants 

(Table 4). The data analysis indicated there were signifi

cant differences between replications and between food 

items. Analysis of the data for product characteristics 

revealed significant differences between crust, texture, 

flavor, and overall acceptability. Analysis for replica

tions by food groups was also significant. 

Figure 1 shows a Newman-Keuls comparison of the over

all mean values of the five food items evaluated. The 

macaroons and cheese puffs were rated the lowest with a 

mean value of 7.70 and 8.00, respectively. A value of 7 

represented "like moderately." A value of 8 represented 

"like very much." Chocolate cream puffs followed cheese 

puffs with a mean score of 8.13. Bran muffins had the 

highest mean, a mean score of 8.40 followed by strawberry 

cream puffs with a mean score of 8.30. The Newman-Keuls 

analysis showed the following: macaroons were rated equal 

to cheese puffs, cheese puffs were rated lower than choco

late cream puffs, chocolate cream puffs were rated lower 

than strawberry cream puffs, and strawberry cream puffs 

were rated equal to bran muffins. No food item received an 
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TABLE 4 

ANALYSIS OF VARIANCE OF DATA FOR RATINGS OF PRODUCT 
CHARACTERISTICS ASSIGNED TO FIVE SNACK FOODS BY 

18 DIABETIC AND 20 NONDIABETIC SUBJECTS 

Source Sum of 
Squares 

DF MS F Value 

Groups (N = 2) 3.0 1 3.0 .25 0.62 

Replication� (N = 3) 51.60 2 25.8 4.8 0.01* 

Foods (N = 5) 134.40 4 33.5 6.7 0.01* 

Replications X Foods 54.20 8 6.7· 1.6 0.10 

Product Characteristics 
(N = 4) 4.40 3 1.4 6.6 0.01* 

Replications X Product 
Characteristics 3.70 6 0.6 3.9 0.01* 

Foods X Product Char-
acteristics X Groups 2.10 12 0.1 1.1 0.32 

Replications X Foods X 
Product Characteristics 
X Groups 5.20 24 0.2 1.2 b.20

*Significant at P < . 05. 

p 



9. 0

0 
� 

Ul .

tJ) co 

s:: 
"M 
.µ 
co 

CJ 
8.0 

"M 
s:: 
0 
ro 
OJ 
� 

7.0 

Ul 

Q) s:: 
Ul Ul ..... 
Q) 4-1 S::4-1 
Q) 4-1 co 4-1 
..c: ::s H ::S 
CJ 114 t:Q � 

M 

� 

... 

Ul 

4-1 
4-1 Q) 
::s .µ 
114 m 

� 
I:: 0 
co u 
Q) 0
H ..C:
CJ CJ 

· Bedonie Rating

9 - Like Extremely 

8 - Like Very Much 

7 - Like Moderately 

0 
M 

co 

... 

en 
4-1 >t 

Ul 4-1 H 
s:: ::S H 
0 � Q) 

0 ,.Q 
H s � 
m cu m 
CJ a, H 
co H .µ 

::E! u Cl) 

Fig. 1. Comparison of 6verall meafi values of five 
snack food items prepared especially for elderly dia
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overall mean score of 1, "completely unacceptable," nor did 

a food item receive an overall mean score of 9, "like 

extremely." 

Table 5 shows the comparisons of mean values of pro

duct characteristics for the five snack food items prepared 

especially for elderly diabetic subjects. The data indi

cated that there were significant differences between pro

duct characteristics. The product characteristics--crust, 

texture, and pleasing flavor--were rated similarly. None 

of the overall mean scores for product characteristics were 

below 7.57. A value of 7 represented "like moderately." 

The overall mean value for the characteristic of overall 

acceptability (8.14) was significantly higher than the 

overall mean values for crust (8.03), texture (8.04), and 

flavor ( 8. 08) (Table 6) . 

As previously stated, the Newman-Keuls data analysis 

of replications by product characteristics was significant. 

Table 6 shows the comparisons of mean values of product 

characteristics by replications. Analysis of data for dif

ferences between replications indicated that there were 

significant differences between overall means. Replication 

One was rated significantly lower (x = 7.86) than Replica

tion Two (x = 8.14) or Replication Three (x = 8.22). 
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TABLE 5 

COMPARISON OF MEAN VALUES OF PRODUCT CHARACTERISTICS 
FOR FIVE SNACK FOOD ITEMS PREPARED ESPECIALLY 

FOR ELDERLY DIABETIC SUBJECTS 

Snack Product Nondiabetic Diabetic 
Food Characteristic Mean Mean 

Cheese Puff Crust 7.90 
( 

8.08 
Texture 7.97 8.96 
Flavor 7.97 8.96 
Overall Acceptability 7.97 8.02 

Bran Muffin Crust 8.35 8.35 
Texture 8.38 8.33 
Flavor 8.35 8.30 
Overall Acceptability 8.38 8.40 

Cream Puff, Crust 8.15 8.07 
Chocolate Texture 8.15 8.09 

Flavor 8.22 8.20 
Overall Acceptability 8.25 8.22 

Macaroons Crust 7.58 7.57 
Texture 7.58 7.58 
Flavor 7.77 7.74 

Overall Acceptability 7.72 7.70 

Cream Puff, Crust 8.45 8.22 
Strawberry Texture 8.32 8.09 

Flavor 8.38 8.07 
Overall Acceptability 8.22 8.35 



TABLE 6 

COMPARISON OF OVERALL MEAN VALUES OF PRODUCT 

CHARACTERISTICS BY REPLICATIONS OF SNACK 

FOOD ITEMS PREPARED ESPECIALLY FOR 

THE ELDERLY DIABETIC SUBJECTS 

Product Replica- Replica- Replica-
Characteristic tion ·One tion Two tion Three 

Crust 7.88 8.08 8.14 

Texture 7.88 8.08 8.15 

Flavor 7.81 8.16 8.27 

Overall 
Acceptability 7.88 8.23 8.32 
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Overall 

8.03 

8.04 

8.08 

8.14 
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Table 7 compares the Newman-Keuls overall mean values 

of product characteristics by replications of snack food 

items. The data indicated that on each successive replica

tion the mean values of overall product characteristics 

were significantly higher. The means for product char

acteristics for Replication One were significantly lower 

than the means for Replications Two or Three. 

y Table 8 compares the nutritive values of one serving
! ' 

of the diabetic recipes developed for this study with one 

serving of a standard recipe for each of the products. A 

decrease of calories, fat, and carbohydrates is shown for 

the developed diabetic recipes as compared to the standard 

recipes. The refined sugar content is also shown. The ex

change values for each of the diabetic foods developed for 

the study were calculated and are included in the table. 

This study shows that recipes can be developed to meet 

the special needs of the diabetic individual. Products 

that are low in calories and in fat and sugar content can 

also be appealing in appearance and have an acceptable 

flavor and texture. Snack foods that are similar to those 

of the nondiabetic population should be made available at 

mealtimes and at snack times for the diabetic individual. 

Diabetic snack foods need to be placed in vending machines 

for easier access by the diabetic population. 



TABLE 7 

COMPARISON OF PRODUCT CHARACTERISTICS BY REPLICATION 
OF SNACK FOOD ITEMS PREPARED ESPECIALLY 

FOR ELDERLY DIABETIC SUBJECTS 

Groups 
Replication Snack Food 
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Characteristics Diabetic Nondiabetic 
Mean Mean 

1 Cheese Puffs 
Crust 8.05 7.45 
Texture 8.00 7.65 
Flavor 7.66 7.50 
Overall Acceptability 8.00 7.20 

2 Cheese Puffs 
Crust 7.88 8.40 

Texture 7.88 8.40 

Flavor 8.11 8.35 
Overall Acceptability 8.11 8.55 

3 Cheese Puffs 
Crust 8.00 7.85 

Texture 8.00 7.85 

Flavor 8.11 8.05 
Overall Acceptability 8.16 8.15 

1 Bran Muffins 
Crust 8.16 8.35 

Texture 8.11 8.30 

Flavor 7.88 8.05 

Overall Acceptability 8.27 8.20 

2 Bran Muffins 
Crust 8.38 8.25 

Texture 8.38 8.25 

Flavor 8.27 8.40 

Overall Acceptability 8.38 8.30 



Replication 

3 

1 

2 

3 

1 

2 

TABLE 7--Continued 

Snack Food 
Characteristics 

Bran Muffins 
Crust 
Texture 
Flavor 
Overall Acceptability 

Macaroons 
Crust 
Texture 
Flavor 
Overall Acceptability 

Macaroons 
Crust 
Texture 
Flavor 
Overall Acceptability 

Macaroons 
Crust 
Texture 
Flavor 
Overall Acceptability 

Cream Puff, Strawberry 
Crust 
Texture 
Flavor 
Overall Acceptability 

Cream Puff, Strawberry 
Crust 
Texture 
Flavor 
Overall Acceptability 
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Groups 

Diabetic Nondiabetic 
Mean 

8.50 
8.50 
8.61 
8.61 

7.66 
7.55 
7.77 
7.55 

7.61 
7.61 
7.77 
7.77 

7.44 
7.61 
7.61 
7.72 

8.05 
8.00 
8.05 
8.11 

7.77 
7.77 
7.55 
7.94 

Mean 

8.45 
8.45 
8.60 
8.65 

7.10 
7.10 
7.25 
7.10 

8.15 
8.15 
8.45 
8.40 

7.50 
7.50 
7.60 
7.65 

8.50 
8.40 
8.25 
8.40 

8.20 
8.20 
8.40 
8.40 



Replication 

3 

1 

2 

3 

TABLE 7--Continued 

Snack Food . 
Characteristics 

Cream Puff, Strawberry 
Crust 
Texture 
Flavor 
Overall Acceptability 

Cream Puff, Chocolate 
Crust 
Texture 
Flavor 
Overall Acceptability 

Cream Puff, Chocolate 
Crust 
Texture 
Flavor 
Overall Acceptability 

Cream Puff, Chocolate 
Crust 
Texture 
Flavor 
Overall Acceptability 
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Groups 

Diabetic Nondiabetic 
Mean 

8.44 
8.44 
8.61 
8.61 

7.61 
7.77 
7.55 
8.00 

7.83 
7.83 
8.00 
8.00 

8.50 
8.50 
8.61 
8.61 

Mean 

8.35 
8.35 
8.50 
8.60 

7.90 
7.90 
8.05 
8.05 

8.20 
8.20 
8.20 
8.30 

8.35 
8.35 
8.40 
8.40 



TABLE 8 

COMPARISON OF THE NUTRITIVE VALUES OF ONE SERVING OF DIABETIC RECIPES DEVELOPED 
FOR THE STUDY WITH ONE SERVING OF A STANDARD RECIPE 

Standard Recipe1 

Product 
Kcal. Protein Fat Carbo- Kcal. 

(g.) (g.) 

Bran Muffins 107 0.3 4.1 

Cheese Puffs 160 2.0 10.0 

Macroons 67 0.7 3.2 

Cream Puff with 
Cream Filling 296 3.9 25.0 

Cream Puff with 
Strawberry 
Filling 

Cream Puff with 
Chocolate 
Filling 

1church and Church (1975). 
2calculated.

hydrate 
( g.) 

17.8 

16.0 

9.3 

15.0 

3Exchange Lists for Meal Planning ( 1976) •

* 2. :g. refined sugar.
**0.Sg. refined sugar. 

***0.Sg.refined sugar. 

84 

35 

30 

109 

103 

Diabetic Recipe2 Exchange 
Values3 

Protein Fat Carbo- Bread Fat 
hydrate 

(g.) (g.) (g.) 

3.3 3.1 12.5* 1 1/2 

1.3 2.6 2.2 1/8 1/2 

o.s 2.0 2.8 1/8 1/2 

4.4 5.5 10.1** 2/3 1 

4.3 5.5 8. 9**"' 1/2 1 

.a:::,. 

.a:::,. 



CHAPTER V 

SUMMARY AND RECOMMENDATION 

The overall purpose of this study was to compare the 

acceptability of snack foods prepared especially for the 

elderly diabetic. The snack items prepared were food 

products that are consumed frequently. Preceding the 

initiation of this study, various recipes were prepared 

and evaluated by a taste panel of graduate students enrolled 

in a foods and nutrition course. Those foods exhibiting 

acceptable physical and sensory characteristics were util

ized in the actual study. 

A score sheet was developed to evaluate the five snack 

food items. The hedonic scale (9-like extremely to I-com

pletely unacceptable) was used in scoring the food products. 

The characteristics judged by the taste panel were crust, 

texture, pleasing flavor, and overall acceptability. The 

five foods evaluated were bran muffins, strawberry cream 

puffs, chocolate cream puffs, macaroons, and cheese puffs. 

An untrained taste panel consisted of 18 diabetic and 20 

nondiabetic subjects, 60 years of age or older, residing at 

a local nursing home. 
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A statistical analysis of the subjective data was used 

to determine differences in the acceptability of the snack 

foods. Analysis of variance was used to determine signifi

cance in taste panel ratings. A stratified random design 

was employed for the testing of the five foods. 

All of the food products were well accepted by both 

groups of subjects with no food item having an overall mean 

value below 7 (like moderately). However, data analysis of 

the five snack foods revealed significant differences in 

mean value scores. The bran muffins were rated as the most 

acceptable product with strawberry cream puffs and choco

late cream puffs following. The cheese puffs ranked next, 

followed by the macaroons. The probable cause of the lower 

mean score for the macaroons than for the other products 

was the lack of color for this product in comparison to the 

other four snack items. 

Analys�s of the data indicated that the nondiabetic 

and diabetic groups did not differ significantly in the 

mean value scores for the foods evaluated. The mean value 

scores for each of the four product characteristics 

evaluated (crust, texture, pleasing flavor, and overall 

acceptability) revealed significant differences. Mean 

values for dverall acceptability were significantly higher

than the mean values for crust, texture, and pleasing flavor.
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Mean value scores for each of the three replications 

indicated that there were significant differences between 

replications. The first replication was scored the lowest, 

with each successive replication increasing in mean score 

value. The final replication was rated the highest. This 

increase in scores may be attributed to the taste panelists 

developing an increased overall acceptance of the particu

lar product. 

The cheese puffs were rated lower than the bran muf

fins, strawberry cream puffs, and chocolate cream puffs. 

This might be attributed to the fact that traditionally this 

snack food is deep fried. The cheese puffs in this study 

were baked in the oven, resulting in a more dough-like pro

duct. The chocolate cream puffs were well received. How

ever, some of the judges indicated that chocolate was not 

their favorite flavor. The strawberry cream puffs and bran 

muffins were well accepted by both groups, the diabetic and 

the nondiabetic. The high overall acceptance for these two 

products by the majority of the taste panelists may be 

attributed to the fact that these two items were the most 

colorful. 

The increase in diabetes in the United States popula

tion indicates the need for the development of snack food 

items with low calorie, fat, and sugar content. Appearance 
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and flavor have traditionally been characteristics that 

have determined the acceptance or rejection of a food pro

duct. Therefore, if a reduction in calories, fat, and 

sugar content is to be accepted by the diabetic population, 

slight differences in flavor should be acceptable to the 

consumer./\_Major findings of this study indicated that 

recipes can be developed for acceptable snack food products 

containing considerably lower levels of calories, fat, and 

sugar. 

The results of this study should be of interest to food 

industries and to the health professionals currently trying 

to find acceptable snack food substitutes that can be easily 

incorporated into the diets of the diabetic. The findings 

of the present study indicate a need for development of 

additional recipes with a reduction in levels of calorie, 

fat, and sugar content.)(There is a need for more subjec

tive and objective evaluations of quality characteristics 

of food products already on the market that are prepared 

especially for the diabetic. 



A P P E N D I C E S 



APPENDIX A 

RECIPES 



All-Bran cereal 

Skim milk 

Flour, sifted 

Baking powder 

Salt 

Sugar 

Egg, whole 

Vegetable oil 

BRAN MUFFINS 

112 g. 

158 ml. 

55 g. 

10.8 g. 

1 tsp. 

25 g. 

96 g. 

15 ml. 

Preheat oven to 400 °F. Line muffin pan with paper baking 

cups. Combine bran and milk. Sift together flour, bak

ing powder, salt, and sugar. Combine beaten egg and 

vegetable oil; add to bran and milk mixture; and mix well. 

Add dry ingredients all at once and stir just enough to 

mix. Measure one-fourth cup of batter into each of the

muffin cups. Bake muffins 10 to 15 minutes. Cool 5 

minutes; turn out of pans. Yield: nine 2 1/2 inch muf

fins. One muffin equals one serving. 
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CHEESE PUFFS 

Mild cheddar cheese 112 g. 

Margarine 40 g. 

Dijon mustard 1/2 tsp. 

Worcestershire sauce Dash 

Flour, sifted 72 g. 

Corn flour 10 g. 

Salt 1/8 tsp. 

White pepper Pinch 

Grate cheese and mix with melted margarine, mustard, and 

Worcestershire sauce. Combine with flour and seasonings. 

Form into one large ball and refrigerate for half an 

hour. Form into 30 small balls; place on cookie sheet. 

Bake at 375 ° F for 10 minutes. These balls can be frozen 

and baked as needed. Two balls equal one serving. 
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COCONUT MACAROONS 

Egg whites 30 g. 

Saccharin 4 drops 

Shredded coconut 24 g. 
(unsweetened) 

Lemon juice 1/4 tsp. 

Lemon peel 1/2 tsp. 

Add saccharin to egg whites; beat egg whites until stiff. 

Add lemon juice and lemon peel to beaten egg whites. Fold 

in shredded coconut. Drop by teaspoonfuls onto waxed 

paoer. Brown in a moderate oven (350 ° F). Yield: one 

dozen, two-inch cookies. One cookie equals a serving. 
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CREAM PUFFS 

Margarine 30 g. 

Water 118 ml. 

Flour 55 g. 

Salt 1 g. 

Eggs 96 g. 

Cut margarine into small pieces and add to boiling water. 

Stir to dissolve completely. When mixture is boiling 

vigorously, add flour and salt. Keep heat low and stir 

batter rapidly with wooden spoon. When batter pulls 

away from the sides of the pan remove from heat and beat 

in eggs, one at a time. When well mixed, drop by spoon

fulls onto greased cookie sheet and bake in very hot oven 

(450 ° F) for 10 minutes. Reduce heat to 400 ° F and continue 

baking until puffs are firm and brown on top. Yield: 

6 cream puffs. One cream puff equals one serving. 
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STRAWBERRY FILLING FOR CREAM PUFFS 

Dry milk solids 

Sweetner 

Strawberries (fresh) 

Gelatin 

Water 

Lemon juice 

Sugar 

Vanilla 

Salt 

30 g. 

1 tsp. 

•L1 �c •

4 g.

60 ml.

1 tsp. 

1 tsp. 

1/4 tsp. 

Dash 

Dissolve gelatin in water; chill until gelatin starts to 

congeal. Add one teaspoon of powdered milk at a time 

and continue to beat. Add liquid sweetner, sugar, lemon 

juice, vanilla, and strawberries. Beat until well mixed 

and quite stiff. Yield: Filling for 10 cream puffs. 
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CHOCOLATE FILLING FOR CREAM PUFFS 

Gelatin 

Water 

Chocolate flavoring 

Vanilla flavoring 

Butter flavoring 

Food coloring 
(red, yellow, and 
blue 

Liquid sweetner 

Sugar 

Dry milk solids 

Salt 

4 g .. 

130 ml. 

1 tsp. 

1/4 tsp. 

1/2 tsp. 

4 drops 

1 tsp. 

1 tsp. 

30 g. 

Dash 

each 

Dissolve gelatin in water; chill until gelatin starts to 

congeal. Add powdered milk, 5 grams at a time, and con

tinue to beat. Add liquid sweetner, sugar, chocolate 

flavoring, vanilla flavoring, butter flavoring, and food 

colorings. Beat until well mixed and quite stiff. 

Yield: Filling for 10 cream puffs. 
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APPENDIX B 

SCORE SHEET 



Product 

Code 

SCORE SHEET 

Date 
-----------

---------------

Product Characteristics Score Comments 

Exterior--Crust 

Texture 

Pleasing Flavor 

Overall 
Acceptability 

Scale for Scoring 

9 - Like extremely 

8 - Like very much 

7 - Like moderately 

6 - Like slightly

5 - Neither like nor 
dislike 
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4 - Dislike slightly 

3 

2 

1 

- Dislike

- Dislike

moderately 

very much 

Completely 
unacceptable 



APPENDIX C 

APPROVAL AND CONSENT FORMS 



TEXAS WOMAN'S UNIVERSITY 
Box 23717 TWO Station 

Denton, Texas 76204 

HUMAN SUBJECTS REVIEW COMMITTEE 

Name of Investigator: Ann Marie Wedgwood 

Address: 2705 North Locust Street 
--------------------

Denton, Texas 76201 

Dear Ms. Wedgwood: 

Center: Denton 

Date: 6/24/81 

Your study entitled Acceptability of Snack Foods Prepared 

Especially for Elderly Diabetics 

has been reviewed by a committee of the Human Subjects Review Committee 
and it appears to meet our requirements in regard to protection of the 
individual's rights� 

Please be reminded that both the University and the Department of 
Health, Education, and Welfare regulations typically require that sig
natures indicating informed consent be obtained from all human subjects 
in your studies. These are to be filed with the Human Subjects Review 
Committee. Any exception to this requirement is noted below. Further
more, according to DHEW regulations, another review by the Committee is 
required if your project changes. 

Any special provisions pertaining to your study are noted below: 

Add to informed consent form: No medical service or compensation 
---

is provided to subjects by the University as a result of injury 
from participation in research. 

___ Add to informed consent form: I UNDERSTAND THAT THE RETURN OF MY 
QUESTIONNAIRE CONSTITUTES MY INFORMED CONSENT TO ACT AS A SUBJECT 
IN THIS RESEARCH. 

___ The filing of signatures of subjects with the Human Subjects 
Review Committee is not required. 

___ Other: 

xx No special provisions apply. 

cc Graduate School 
Project Director 
Director of School or 

Chairman of Department 

Sincerely, 

��� 

60 

Chairman, Human Subjects 
Review Committee 

at Denton 



(Form B) 

Consent Form 
TEXAS WOMAN'S UNIVERSITY 

HUMAN SUBJECTS REVIEW COMMITTEE 

Title of Project: Acceptability of Snack Foods Prepared Especially 
-----------------------------------

for Elderly Diabetics 

Consent to Act as A Subject for Research and Investigation: 

I have received an oral description of this study, including a fair ex
planation of the procedures and their purpose, any asso�iated discom
forts or risks, and a description of the possible benefits. An offer 
has been made to me to answer all questions about the study. I under
stand that my name will not be used in any release of the data and that 
I am free to withdraw at any time. I further understand that no medi
cal service or compensation is provided to subjects by the university 
as a result of injury from participation in research. 

Signature Date 

Witness Date 

Certification by Person Explaining the Study: 

This is to certify that I have fully informed and explained to the above 
named person a description of the listed elements of informed consent. 

Signature Date 

Position 

Witness Date 

One copy of this form, signed and witnessed, must be given to each sub
ject. A second copy must be retained by the investigator for filing 
with the Chairman of the Human Subjects Review Committee. A third copy 
may be made for the investigator's files. 
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