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Purpose

This pilot study investigated the acceptability of whole
grain and legume foods in youths with type 1 diabetes
and determined demographic and behavioral factors
associated with their acceptability.

Methods

Youths with type 1 diabetes (7.0 to 16.9 years) were
recruited during a diabetes camp and completed self-
report measures of food acceptability, eating behaviors,
and demographics. An overall acceptability score for
whole grains and for legumes was calculated as the sum
of foods in each category rated as either “tried and liked”
or “not tried and willing to try.” Correlations of whole
grain and legume acceptability with demographic char-
acteristics were examined.

Results

One hundred twenty-eight youths participated (70%
females, mean age 11.6 = 2.3 years). Whole grain foods
with the highest acceptability were corn bread (85% tried/
liked and 11% willing to try) and whole wheat bread (72%
tried/liked and 3% willing to try). Total whole grain
acceptability was negatively associated with days per
week of fast food consumption (r = -0.21; P < .02) and
living in an urban environment (r = —0.24; P < .01). Chili
with beans (66% tried/liked and 8% willing to try) and
baked beans (57% tried/liked and 19% willing to try) were
the legume-containing foods with the highest acceptabil-
ity. There were no significant associations between demo-
graphic factors and total legume acceptability.
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Conclusions

These findings demonstrate the variability in acceptabil-
ity among whole grains and legumes in youths with type
1 diabetes and the importance of addressing acceptability
when counseling youths or designing nutrition interven-
tions to improve consumption of these foods.

he current dietary recommendation is that

half of all carbohydrates consumed from

grain products come from whole grains';

however, actual whole grain intake in chil-

dren in the United States falls well below
the recommended amounts.>* The 1994-1996 United
States Department of Agriculture (USDA) Continuing
Survey of Food Intake demonstrated low consumption of
whole grains in children ages 2 to 18 years. Based on
these findings, one of the goals of Healthy People 2010
is to “increase the proportion of persons aged 2 years and
older who consume at least 6 daily servings of grain
products, with at least 3 being whole grains.”* The rec-
ommendation for legume intake is not as well defined.
The USDA recommends choosing legumes as a main
dish or part of a meal often'; however, little is known
about actual legume intake in children.

Whole grain and legume consumption is associated with
decreased risk of a variety of chronic diseases. In adults,
whole grain intake has been positively associated with
enhanced insulin sensitivity,> better weight control,%’
reduced risk of stroke,® prevention of coronary heart
disease,”'* and reduced risk of certain types of cancers."
Although fewer studies have addressed the health benefits
of legumes, intake has been inversely associated with
cancer,'>"? cardiovascular disease,'* and type 2 diabetes."
Unfortunately, much less is known about the effects of
whole grain and legume consumption on health outcomes
in children. However, 1 study conducted with 5th to 8th
graders demonstrated that whole grain intake was associated
with greater insulin sensitivity and lower BML'

Although adequate whole grain and legume intake is
recommended for all individuals, it may have particular
benefit for those with type 1 diabetes. As cardiovascular
disease is the most common complication in persons
with diabetes'” the cardioprotective aspects of whole
grains and legumes may be particularly relevant. In
addition, while the current American Diabetes
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Association’s dietary recommendations emphasize the
amount rather than the source of carbohydrates,'® it is
increasingly recognized that blood glucose response to
the ingestion of carbohydrate-containing foods may vary
substantially.”” The presence of dietary fiber, along with
the lesser degree of processing often occurring in whole
grains and legumes, may decrease the glycemic response
to these foods.’**' Thus, in addition to the cardiovascular
and other health benefits observed in the general
population, whole grain and legume consumption may
improve glycemic control in people with diabetes, which
is associated with both increased quality of life and
reductions in long-term complications.”** Unfortunately,
youths with type 1 diabetes consume well below the
recommended amount of whole grains. The SEARCH
for Diabetes study reported that no youth with type 1
diabetes met whole grain intake recommendations.*

While there is a need for efforts to improve whole
grain and legume consumption in youths, little is known
about the relative acceptability of whole grain and
legume containing foods. Because these foods are not
currently a regular part of most youths’ diets, acceptability
data are critical for informing diabetes educators about
which foods to recommend to their patients and for
designing programs to increase their consumption. Such
information would allow nutrition education efforts to
build on existing food preferences to enhance acceptability
of less-preferred or less-familiar foods.

The purpose of this study was to determine the
acceptability of whole grain and legume foods among
youths with type 1 diabetes and to determine demographic
and behavioral factors associated with their acceptability.

Methods

Setting and Participants

This study was conducted at a diabetes camp in
Southern Maryland offering 3 consecutive 5-day summer
sessions. All eligible campers were invited to participate.
A total of 157 youths attended; of these, 141 consented
to participate, 12 declined, and 4 were ineligible, resulting
in a consent rate of 92% of those eligible. Reasons for
ineligibility included extensive dietary restrictions (n =
1), no parent available to provide consent (n = 2), and not
diagnosed with diabetes (n = 1). Youths with type 2
diabetes were not included in this data analysis because
of the small sample (n = 7). Two participants did not
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complete data collection, resulting in a total sample of
128. Mean participant age was 11.6 + 2.3 years (range,
7.0 to 16.9 years), with 70% females. Seventy-five
percent of the sample was Caucasian, 17% African
American, 2% Asian, 2% American Indian, and 4%
mixed race. The mean age at diagnosis was 6.7 = 3.2
years; 60% of the sample used insulin injections and
40% used insulin pumps. Informed assent and consent
were obtained from participants and their parents. The
study protocol was approved by the National Institutes of
Health Institutional Review Board.

Measures

Participants completed self-report measures of food
acceptability, eating-related behaviors (frequency of
eating together as a family, eating at restaurants, and
eating fast food), and demographic characteristics. The
food acceptability measure, created for this study, was
designed to assess the youth’s cognitive reaction
(acceptance versus avoidance) to the presentation of
healthy food items. Administered as a Q-sort, each
subject received a package of 66 cards, each having the
name of 1 food item. A picture and description of each
food item was provided. Foods were selected to represent
a range of healthful foods that are widely accessible and
potentially acceptable. Processed foods of unclear whole
grain content (such as whole grain crackers or snack
bars) were not included, because respondents would be
unlikely to be able to adequately differentiate between
primarily whole grain and primarily refined counterparts.
Research assistants provided standardized responses to
questions. Subjects first sorted the cards into “Have Tried”
and “Have Not Tried.” Each grouping then underwent a
second sort, resulting in 4 categories. The “Have Tried”
grouping was sorted into “Liked” and “Did not Like.”
The “Haven’t Tried” grouping was sorted into “Willing
to Try” and “Not Willing to Try” (Figure 1). A subset of
13 whole grain food items and 14 legume food items
were analyzed.

Statistical Analyses

Descriptive analyses were performed including
evaluation of means, standard deviations, and ranges of
continuous variables and distributions of categorical
variables. An overall acceptability score was calculated
for whole grains and for legumes as the sum of foods in
each category rated as either “tried and liked” or “not

’ Whole Grain or Legume-Containing Food
Sort 1
Have Tried Have Not Tried
Sort 2
—— ———
Liked Did Not Like Willing to Try | | Not Willing toTry
Acceptable
Figure 1. Q-sort measure flow chart.

tried and willing to try.” Correlations of whole grain and
legume acceptability with demographic characteristics
were examined using Pearson correlation coefficient.
Statistical significance was defined as P < .05. All
analyses were performed using STATA 9.0 (Stata Corp,
College Station, Texas).

Results

Whole Grain Acceptability

Acceptability of whole grain foods varied widely
(Figure 2a). The whole grain foods with the highest
acceptability were corn bread (85% tried/liked and 11%
willing to try) and whole wheat bread (72% tried/liked and
3% willing to try). Barley (16% tried/liked and 31% willing
to try) and muesli cereal (27% tried/liked and 12% willing
to try) demonstrated the lowest acceptability. The mean
number of whole grains that were acceptable to children
was 8.7 = 3.4 of 13 possible. Total whole grain acceptability
was negatively associated with number of days per week of
fast food consumption (r = —-0.21; P < .02) and with living
in an urban environment (r = — 0.24; P < .01). There were
no associations between total whole grain acceptability
and age, parent’s level of education, gender, frequency of
restaurant dining, or frequency of eating family meals
together.
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A) Whole Grains

Corn bread

Whole wheat bread

Wild rice

Mini wheat cereal

Brown rice

Oatmeal

Granola cereal

Bran cereal

Whole wheat spaghetti

Qatbran muffins

Dark grainy bread

Muesli cereal

Barley

0% 10% 20% 30% 40% 50% 60% 70% 80% 0%  100%
Percent

W Tried/liked [ Not tried/willing @ Tried/did not like [ Not tried/not willing

B) Legumes

Chili with beans

Beans

Baked beans

Mexican style pinto beans
Burrito with refried beans
Black bean burrito

Spicy red beans and rice
Vegetable soup with beans
Lentil soup

Three bean salad

Hummus

Lettuce salad with kidney beans
Split pea soup

Lettuce salad with garbanzo beans

T f f f f f f f f f T
0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Percent

‘ M Tried/liked O Not tried/willing [ Tried/did not like [ Not tried/not willing ‘

Figure 2. Acceptability of whole grain and legume foods.

Legume Acceptability

Acceptability of legumes also varied greatly (Figure 2b).
Acceptability of the general category of “beans” was
79% (67% tried/liked and 12% willing to try). Chili with
beans (66% tried/liked and 8% willing to try) and baked
beans (57% tried/liked and 19% willing to try) were the
legume-containing foods with the highest acceptability.
Lettuce salad with garbanzo beans (13% tried/liked and
23% willing to try) and split pea soup (14% tried/liked
and 23% willing to try) demonstrated the lowest
acceptability. The mean number of legumes that were
acceptable to children was 7.1 4.5 of 14 possible. There
were no associations between legume acceptability and
fast food consumption, living in an urban environment,
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age, parent’s level of education, gender, frequency of
restaurant dining, or frequency of eating family meals
together.

Discussion

Despite low whole grain and legume consumption
among US youths, findings from this study indicate that
a substantial percentage of youth with type 1 diabetes
report a willingness to eat various whole grains and
legumes. Current low consumption, then, may be related
less to an unwillingness to eat these foods and more to
their competition with highly accessible and palatable
refined carbohydrate foods. Familiarity may be an
important consideration in whole grain and legume
acceptability. More common whole grain foods such as
corn bread, brown rice, and whole wheat bread were
more acceptable to youths, whereas less common foods
such as muesli cereal and barley were less acceptable.
Similarly, less common legume containing foods such as
three bean salad and lentil soup were less acceptable,
whereas baked beans, a more commonly consumed
legume containing food, was more acceptable.

The main limitation of this study was that it was
conducted at a single diabetes camp; thus, participants
were from a limited geographic range. Although the
camp served urban, suburban, and rural areas, and
included youth from a broad range of socioeconomic
status, this study did not address cultural, geographic,
and socioeconomic differences in acceptability of whole
grain and legume containing foods. Acceptability may be
influenced by race, ethnicity, and cultural factors;
however, this study did not involve sufficient participants
of varying races or ethnicity to address these issues.
Additionally, all participants had type 1 diabetes; thus,
results are not necessarily generalizable to healthy youths
or youths with type 2 diabetes.

Given the documented relationship of whole grain and
legume consumption with health outcomes in adults, as
well as findings from this study suggesting sufficient
acceptability of many whole grain and legume foods,
efforts to increase whole grain and legume consumption
among youth with type 1 diabetes should be undertaken.
In addition, future research examining the effects of
consuming more whole grains and legumes on glycemic
control and other diabetes-related health outcomes is
warranted.
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Implications for Practice

Diabetes education regarding dietary intake requires
finding a balance between assisting families to incorporate
diabetes management into existing dietary patterns and
promoting improvements in dietary intake where needed.
Given extremely low rates of whole grain and legume
consumption, these foods merit particular attention.
When counseling patients on nutrition, diabetes educators
should focus on helping patients increase their exposure
to whole grains and legumes, and enhancing their ability
to identify these foods in their current food environment.
Information on usual dietary intake and food preferences
can be used to inform suggestions for whole grain and
legume alternatives for more highly processed foods in
the current diet. Given the varied acceptability of whole
grain and legume foods, youths may need to be offered a
variety of different foods to allow them to select the
foods that are most acceptable to them. It is important to
note that gradual behavior change and flexibility are
recommended when attempting to increase intake of new
foods or foods that are infrequently consumed. For
example, the diabetes educator can suggest that whole
grain pasta be partially substituted for regular pasta and
the ratio of whole grain pasta to regular pasta can be
gradually increased over time. Taste preference is a well-
documented mediating factor of food choice®; therefore,
efforts to increase consumption should incorporate the
most acceptable whole grain and legume containing
foods to foster behavior change, and then build on these
initial changes to promote consumption of the less
familiar whole grain and legume foods. Families may not
be aware that multiple exposures are often needed for
new foods to become acceptable, and so they should be
provided with education about how taste and food
preferences can be changed with repeated exposure. In
addition, efforts to increase whole grain and legume
consumption are likely to be more successful if these
foods are served as a substitute for highly refined foods
rather than in direct competition with such foods. Nansel
and colleagues demonstrated high satisfaction for 100%
whole grain bread when it was the only bread served for
that meal.”®

Monitoring food intake for blood glucose management
primarily focuses on carbohydrate consumption; there-
fore, diabetes educators can build on carbohydrate
counting education to guide youths toward healthier
carbohydrate choices. When teaching youths with type 1

diabetes about carbohydrate counting, the educator
should emphasize that while different carbohydrates are
counted the same, they are not all equal in terms of their
nutritional value and so healthier carbohydrates such as
legumes and whole grains should be consumed more
frequently than refined foods. Because most whole
grains and legumes are less commonly consumed than
refined grain products, diabetes educators should provide
specific suggestions for foods to consume and ideas for
incorporating these foods into the family’s usual diet.
Results from this study suggest that whole grains and
legumes can in fact be acceptable to youths with type 1
diabetes. Promoting consumption of these foods should
be an integral part of diabetes nutrition education.
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