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The Science of Diabetic Snack Bars: A Review

LisaE. Rafkin-Mervis, MS, RD, CDE, and Jennifer B. Marks, MD, CDE

fessionals and their patients have

witnessed the growth of a new cate-
gory of foods: diabetic snack bars.
Today, there are various snack bars on
the market, some that are specificaly
formulated to prevent hypoglycemia
and others that are designed to lessen
hyperglycemia. Table 1 offers a
description of these products.

The diabetic snack bar category
actually represents a heterogeneous
variety of products with different ingre-
dients, formulations, and intended
usages. These differences are not
always readily apparent to health pro-
fessionals or patients. Diabetic snack
bars are intended to provide convenient
snack alternatives and partial meal
replacements to be eaten within the
context of the individualized meal plan.
However, potential for misusing these
products exists due to lack of under-
standing about the different ingredients
and glycemic responses that can be
expected from eating different types of
snack products.

In order to make recommendations
to their patients, clinicians should be
aware of the evidence-based research
that has been done in support of specif-
ic product claims. This article provides
an overview of the specific products
and their differing formulations and
intended uses. It also reviews research
studies that have demonstrated efficacy
for the use of specific products.

I n recent years, diabetes health pro-

The Use of Uncooked Cornstarch
in Antihypoglycemia Bars
Asshown in Table 1, there are three
products on the market that contain
uncooked cornstarch (UCS) designed
to prevent hypoglycemia: Extend Bar
(Clinical Products), Nite Bite (ICN

Pharmaceuticals), and Gluc-O-Bar
(APIC USA).

Background and Rationale
for Using UCS
The genesis of the use of UCS came
from studies in the area of glycogen
storage disease that were pioneered
originally by Chen et al." in 1984 and
further investigated by Wolfsforf and
colleagues™ during the 1990s. Type 1
glycogen-storage disease (GSD-1) isan
inherited disorder in which thereis
absence or deficiency of glucose-6-
phosphatase activity in the liver, kid-
ney, and intestine. This leads to an
accumulation of glycogen in these
organs and rapid onset of hypo-
glycemia during fasting due to the
inadequate release of glucose through
normal glycogenolysis and gluconeo-
genesis. The goal of treatment of GSD-
1 isto prevent hypoglycemia and to
maintain blood glucose concentrations
at athreshold above the level that
would activate counterregulatory mech-
anisms that could induce deleterious
secondary metabolic effects.

Affected children with GSD-1 are
dependent on a constant source of
dietary glucose to help maintain physi-

IN BRIEF

Diabetic snack bars are formulated
to either prevent hypoglycemia or
reduce postprandial hyper-
glycemia. This article reviews this
new product category and the evi-
dence-based claims associated
with specific products. Diabetes
health care providers and their
patients should be aware of how
products differ based on ingredient
formulations and intended uses.

ological postprandial and fasting blood
glucose concentrations. UCS was tested
in an attempt to identify aslowly
absorbed complex carbohydrate that
could be given as an oral therapy for
providing exogenous glucose during
the day and night.

The proven efficacy of orally
administered UCS in GSD-1 paved the
way for future studies in the diabetes
arena. In apilot study reported in 1992,=
Ververs et a.,% evaluated the use of
UCSfor prevention of nocturnal hypo-
glycemiain children with type 1 dia-
betes. UCS was given as the only
source of complex carbohydrates to
nine children (ages 9-18 years) and
compared to a standard bedtime snack.
Results of overnight blood glucose test-z
ing demonstrated that substituting the
usua bedtime snack with UCS did not
prevent hypoglycemia, but blood glu-
cose levels dropped more slowly than
those after the standard snack.

Individuals with type 1 diabetes
suffer mild forms of hypoglycemia due
to physiological imbalances that can
occur as aresult of variations in subcu-
taneous insulin absorption, food intakeZ
and physical activity. With the results
of the Diabetes Control and Complica-
tions Trial %" it became evident that
intensive insulin therapy could help to
minimize complications of type 1 dia-
betes, but that an increase in hypo-
glycemia, particularly nocturnal
episodes, was a concomitant risk that
would need to be addressed. Similar
findings were described in the United
Kingdom Prospective Diabetes Study
regarding the increased incidence of
hypoglycemiarelated to intensive ther-
apy.®

Hypoglycemiain children with type
1 diabetes has long been a concern
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Table 1. Comparison of Diabetic Snack Bars* Tt

Barsto Prevent Hypoglycemia

Claimson
product package

Extend Bar**
(Clinical Products, Ltd.)

Clinically proven to reduce
episodes of low blood glucose
for up to 9 h without causing
high blood glucose

Nite Bite** Timed-Release
Glucose Bar
(ICN Pharmaceuticals, Inc.)

Helps prevent nighttime
hypoglycemia; only glucose
bar proven to be beneficia
before exercise

Gluc-O-Bar**
(APIC,USA, Inc)

Nutritional bar that
provides sustained glucose
release over a prolonged
interval without sudden

peaks

Description/use from
product package

kcd

Carbohydrate (g)
Resistant starches (g)
Fiber (g)

Sugars (g)

Sugar acohal ()
Protein (g)

Fat (9)
Exchangest

ordinary snack bar

Complete, balanced nutrition
specifically designed for people
with diabetes. For use as a snack
or occasiona meal replacement

140
24

P Ao o~

.5 starch, 0.5 fat

levels compared to snack
bars tested

Nutritionally complete bars
designed to help maintain
blood glucose control; idesl
as asnack between meals,
after exercise, before bedtime,

or anytime

140
19
32
3
9
6
6
45
1 starch, 1 fat

Description/use from For use before bedtime, exercise,  1deal before bed or exercise Designed for use day or
product package or whenever low blood glucose to help maintain blood night as part of the dietary
islikely to occur glucose levels management of abnormal
blood glucose levels
kcal 160 100 130
Carbohydrate (g) 30 15 21
UCS(g) 5 5 5
Fiber (g) 0 0 0
Sugars () 10 (fructose) 10 (sucrose) 1
Sugar acohol (g) 5 11
Protien (g) 25 3 7
Fat (g) 25 35 25
Exchangest 2 gtarch 1 starch, 0.5 fat 1.5 dtarch
Barsto L essen Hyperglycemia
Ensure Glucerna Choice DM** Choice DM** Crispy Bars*
(Ross Products Division) (Mead Johnson (Mead Johnson
Nutritionals) Nutritionals)
Claimson Clinicaly shown to lower blood Clinicaly shown to cause Designed to minimize
product package glucose response comparedtoan  lessrisein blood glucose postprandia peaksin

blood glucose levels

“Pick-me-up” snacksfor
people with diabetes
designed to help manage
blood glucose levels

120

25
1.5 starch

*Nutrient data may vary slightly based on flavor.

**Peanut butter flavor used for comparison between brands; other flavors available.
‘tExchange values as provided on product label.

TTAIl bars contain between 60 and 110 mg Na and 50 and 105 mg K per serving.
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because of its potential impact on brain
development.®*! Young children and
those with HbA ;. <8.0% have a higher
risk of severe and moderate episodes of
hypoglycemia2 Hypoglycemiafre-
guently occurs without an obvious rea-
son.13-19 Daneman et al.1” surveyed
more than 300 children with type 1 dia-
betes and found that nearly 40% out of
atotal of 285 episodes of moderate and
severe hypoglycemia occurred during
deep. The constant challenge of main-
taining euglycemia without intermittent
episodes of hypoglycemia might be
eased with slowly released carbohy-
drate that provides a sustained source
of glucose.

Why UCSWorks

Cooked cornstarch will produce a high-
er blood glucose response than raw, or
uncooked, cornstarch.202t UCSis a
complex carbohydrate composed of
approximately 27% of the linear-chain
dextrose polymer amylose and 73% of
the branched-chain dextrose polymer
amylopectin. Amylose has a compact
structure and tight hydrogen bonding
of the glucose chains, which makes it
physicaly less susceptible to attack by
amylolytic enzymes than the more
open and branched amylopectin.2
UCSis slowly hydrolyzed by amylase
and is dowly absorbed from the gas-
trointestinal tract, providing a continu-
ous source of glucose for entry into the
systemic circulation for up to 6—7 h.2
However, in its unheated form it is not
very palatable, and efficacy alone may
not be sufficient motivation for patients
with diabetes, who may choose other
snacks to avoid symptoms of hypo-
glycemia.

Studies of UCS

UCS has an even slower rate of diges-
tion when eaten alone. However, when
eaten in combination with other
macronutrients (carbohydrates, protein,
and fat) the rate of digestion of the
other macronutrients is slowed as well,
which may explain why it helps to pro-
vide a sustained release of glucose

when eaten as part of a bedtime snack.
An interesting study by Detlofsen et a.23
was undertaken in Sweden to evaluate
the effect of cornstarch on nocturnal
blood glucose concentrations in very
young children between the ages of 2
and 6 years. In this randomized, dou-
ble-blind, placebo-controlled trial, 14
diabetic preschool children were given
either 0.3 g/kg cornstarch or placebo
solution as a supplement to the ordi-
nary bedtime snack. Conditions of
insulin dose, physical activity, and food
intake were kept constant during the
study period. The solution was given to
the children if the blood glucose con-
centration at bedtime was between 5
and 12 mmol/l (90-216 mg/dl). Out of
140 study nights, one (1.4%) child
experienced a blood glucose <3 mmol/|
(54 mg/dl) compared to five (7.1%)
episodes on placebo. This was not sta-
tigtically significant (P = 0.099).
However, the occurrence of hypo-
glycemic blood glucose concentrations
below 5 mmol/l (90 mg/dl) was
reduced by 64%.

Three randomized studies by Kauf-
man et al.?**? demonstrated that a bed-
time snack containing UCS reduced the
incidence of nocturnal hypoglycemiain
intensive diabetes management.

In the first study,?* 13 patients with
type 1 diabetes, 3.0-17.5 years of age,
with a history of nighttime hypo-
glycemiawere selected. Patients fol-
lowed a prescribed intensive diabetes
regimen of either two or threeinsulin
injections per day or continuous subcu-
taneous insulin infusion, adhered to a
standard meal plan, and self-monitored
blood glucose levels at least five times
daily. The usual bedtime snack was giv-
en for 14 days (standard snack period),
followed by 14 daysin which 25-50%
of the carbohydrate content was given
as UCSin milk (test snack period). The
dosage of cornstarch was determined
by age so that subjects 12 years and
older used 25% of the snack carbohy-
drate component as cornstarch.

Blood glucose levels were obtained
at 0200 and before breakfast during the

28-day study. The mean number of
hypoglycemic episodes at blood glu-
cose <60 mg/dl or <3.3mmol/I at 0200
was significantly less for the test snack
period (0.61 + 0.87) than for the stan-
dard snack period (2.0 £ 2.12) (P <
0.025). There were also fewer hypo-
glycemic episodes before breakfast for
the test snack period (0.69 £ 1.03) than
for the standard snack period (2.61 +
2.25) (P < 0.010). Potential side effects
of cornstarch ingestion, including tran-
sient diarrhea, abdominal distention,
and increased flatulence, were not
reported, presumably because of the
lower dosage that was used compared
to what isingested in patients with
glycogen storage disease.

In another study, Kaufman and
associates® included 5g UCSin 2.5 oz
of sugar-free pudding (total 17 g carbo-
hydrate) plus one meat exchange and
compared it to a standard snack of pud-
ding alone equal to 17 g carbohydrate
plus one meat exchange. Fifty-one type
1 diabetic subjects between 14 and 22
years of age were randomly given five
nights of the cornstarch snack and five
nights of the standard snack. Blood glu-
cose values were obtained at midnight
and at 0700. (See Fig. 1.)

The average incidence of hypo-
glycemia at midnight was 2.2% with
cornstarch vs. 12.2% for the standard
snack. At 0700, the average incidence
of hypoglycemia was 4.5% with corn-
starch versus 9.5% with the standard
snack (P < 0.001 and P < 0.05, respec-
tively). There was no difference in the
number of hyperglycemic episodes
between the two groups.

A third randomized, double-blind
trial, also conducted by Kaufman and
associates”® evaluated the effect of a
snack bar containing UCS equivalent
to 1.5 starch exchanges (bar 1), com-
pared to a control bar (bar 2), on the
incidence of nocturnal and morning
hypoglycemia. An important objective
of this study was to formulate a snack
bar with UCS that would be palatable.

Snack bar 1 and snack bar 2 dif-
fered in that only snack bar 1 contained
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5 g of UCS; the bars were otherwise
similar and were composed of soy pro-
tein isolate, peanut butter, water, poly-
dextrose, peanuts, whey protein con-
centrate, natural flavors, sorbitol, and
lecithin and citric acid. Both bars were
120 calories and equal to 23% protein,
54% carbohydrate, and 23% fat.

The subjectsincluded 79 adoles-
cents and adults (age 14-30 years).
Subjects were randomly assigned to
group A (five nights of snack bar 1 as
the evening snack, followed by five
nights of snack bar 2) or group B (five
nights of snack bar 2 as evening snack,
followed by five nights of snack bar 1).
Snack bars were eaten with 4 oz of
milk if the blood glucose level was
>120 mg/dl. Additional starch, fruit,
and meat exchanges were added based
on an algorithm for bedtime blood glu-
cose. Midnight and morning finger-
stick blood glucose levels were com-
pared to determine the incidence of
hypoglycemia, defined as <60 mg/dl, as
well as levels of hyperglycemia, which
were defined as >250 mg/dl. HbA ;.
was also measured to determine the
effect of each bar on glycemiaand to
see whether there was individual vari-
ance based on the degree of established
diabetes control.

There was a significant difference
in the decrease in hypoglycemic events
at midnight between snack bar 1 and
snack bar 2 for the total cohort (3.3%
using snack bar 1 [with cornstarch] vs.
15.3% using snack bar 2 [without corn-

20

starch], P < 0.001). A similar result
occurred in the morning for the total
cohort (2.0% using snack bar 1 vs.

7.7% using snack bar 2, P = 0.001).

Both of the previous studies by
Kaufman and colleagues were conduct-
ed in the setting of a diabetes camp at
which campers and counsel ors were
generaly active. Therefore, the results
of these studies probably also apply to
anormal lifestyle, in which the activity
level of individuals with type 1 diabetes
may be more limited.

There was a significant decrease in
the number of subjects who experi-
enced hypoglycemia, aswell asasig-
nificantly lower incidence of hyper-
glycemiaat midnight, when subjects
used snack bar 1 compared to snack bar
2. In addition, no association was found
between HbA . level and the incidence
of hypoglycemia. These results suggest
that UCS provides a slow release of
carbohydrate when consumed in com-
bination with other carbohydrates and
small amounts of protein and fat and
diminishes episodes of nighttime and
morning hypoglycemia without causing
hyperglycemia.

The introduction of the continuous
glucose monitoring system (CGMS,
MiniMed), often called the glucose sen-
sor, has offered new insights into day-
time and nighttime blood glucose pat-
terns and episodes of undetected
hypoglycemiain individuals with type
1 diabetes. Studies using this system
have shown that readings from blood

Midnight
p<0.001

Incidence (% of nights)
=

o L

0700
p<0.05

CS SS

Figure 1. Incidence of hypoglycemic eventsin the cornstarch (CS) group compared to the
standard snack (SS) group. Adapted from Kaufman et al.??
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glucose self-monitoring alone underes-
timate the incidence and duration of
hypoglycemia, especially overnight.?627
The glucose sensor measures interstitial
glucose levels 40-400 mg/dl every 5
min.

In aglucose sensor evaluation of
the Extend Bar, 15 patients, ages 8-16
years, ate one Extend Bar each one
night and ate a regular snack on two
additional nights while wearing the
monitoring device. Time periods were
divided into 3-h intervals, and the num-
ber of high and low blood glucose lev-
elswere compared for the nights with
and without the Extend Bar snack. The
incidence of hypoglycemiawas 2.8%
when individuals ate the Extend Bar
compared to 22% when they ate their
regular snack (P < 0.05).%

Swedish investigators Axelsen et
al .2 recently reported on the use of
UCS in two cohorts of type 2 diabetic
patients and a separate cohort of type 1
diabetic patients. The study tested two
hypotheses: 1) that bedtime ingestion
of UCS resultsin alower and delayed
nocturnal blood glucose peak compar
to aconventional snack and 2) that a
bedtime carbohydrate supplement giv
as UCS prevents nocturnal hypo-
glycemiawithout altering metabolic
control in intensively treated type 1 di
betic subjects.

A comparison was donein two
groups of type 2 diabetic subjects who
were studied on separate occasions.
Thefirst group (n = 10) was given a
conventional snack consisting of
whole-meal bread with butter and meat
(0.6 g carbohydrates and 83.7 kcal ([20
kJ]/kg body weight). The second group
(n=14) was given 0.55g/kg UCS dis-
solved in low-sugar fruit juice (0.6 g
carbohydrates and 41.84 kcal ([10
kJ]/kg body weight). On a separate day,
these same subjects were also given a
carbohydrate placebo of low-sugar fruit
juice (0.1 g carbohydrates and 8.3 kcal
([2 kJ)/kg), which was masked with
food coloring and thickening agents.
Ingestion of the UCS snack blunted an
increase in the blood glucose peak (2.9
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+0.5vs. 52+ 0.6 mM, P =0.01) and
delayed the timing of this peak (4.3 +
0.6 vs. 2.0+ 0.0 h, P =0.01) compared
with a conventional snack.

In a4-week, double-blind crossover
study, 12 type 1 diabetic subjects
ingested UCS (0.3 g/kg body weight) at
2300 h. Its effect was compared to that
of acarbohydrate-free placebo. Sub-
jects maintained all of their usua activ-
ity and insulin regimens and otherwise
preserved their usual snacking patterns.
The addition of this simple dietary
maneuver diminished the number of
self-estimated hypoglycemic episodes
at 0300 h from 11 episodes during the
placebo period to 3 episodes during the
cornstarch period, a reduction of 70%
(P = 0.05). There were no changesin
HDbA ;. or fasting lipids during the two
supplement periods.

Two recent studies suggest an inter-
esting possibility for the use of UCSto
help reduce fasting hyperglycemiain
type 2 diabetes. Axel sen and associates®
compared the effect of two different dos-
es of UCS given at bedtime in subjects
with type 2 diabetes to determine the
effects on morning glycemic control and
HbA ;.. Diabetes therapy for all subjects
was either diet alone or diet combined
with oral medication. The effects of low-
dose UCS (0.30 g/kg body weight; n=
24) and high-dose UCS (0.55 g /kg body
weight; n = 14) were compared to a
placebo without UCS. The high-dose
bedtime supplement (~45 g UCS)
increased overnight glycemic concentra-
tion but improved glucose tolerance
after breakfast the next morning (P <
0.05). Thelow-dose UCS (~25 g) was
associated with significantly lower fast-
ing blood glucose concentrations after 4
and 7 weeks (P < 0.05). There were no
improvementsin insulin sengitivity or
HbA . after 7 weeks at either dosage.

Dyer-Parziale®! demonstrated that a
snack bar containing UCS (Extend Bar)
given at bedtime lessened midnight and
morning episodes of hyperglycemia.
Twenty-eight patients with type 2 dia-
betes ingested the study bar. Thirteen of
the subjects were treated with oral

agents, eight with a combination of
insulin and oral agents, and seven with
insulin alone. The study bar contained
30 g of carbohydrate, including 5 g of
UCS. It was given for three nights fol-
lowed by a placebo bar for three nights.

Blood glucose levels were deter-
mined before subjects were given the
bedtime snack, at midnight, and again
before breakfast. Blood glucose meas-
urement determined the incidence of
hypoglycemia (<60 mg/dl), hyper-
glycemia (>250 mg/dl), and mean dif-
ferencesin blood glucose levels when
ingesting the study bar versus a placebo
bar.

There were no episodes of hypo-
glycemiaor hyperglycemia. The mean
blood glucose levels at bedtime were
nearly identical (study bar 117.5 + 45.6
mg/dl vs. placebo bar 117.3 + 40.0
mg/dl; P = 0.977). However, during the
nights when subjects ate the study bar,
midnight and fasting values before
breakfast (study bar midnight value
127.9 + 31.0 mg/dl vs. placebo bar
midnight value 148.2 + 32.1 mg/dl; P =
0.001; study bar breakfast value 114.2
+ 15.8 mg/dl vs. placebo bar breakfast
value 158.49 + 30.3 mg/dl; P =
0.0001). These data suggest that the
ingestion of UCS in a product such as
the Extend Bar or some other food
vehicle may help to lessen the degree of
fasting hyperglycemia.

Itisintriguing that UCS helped to
improve fasting blood glucose levelsin
both of these type 2 diabetes studies.
These results are not entirely explain-
able, but possible mechanisms may be
improved pancreatic insulin release as a
result of suppressed fatty acid produc-
tion or decreased hepatic glucose out-
put. Furthermore, it is possible that the
use of adiabetic snack bar with even
smaller quantities of UCS may be
advantageous for improving fasting
blood glucose levels in subjects with
type 2 diabetes.

It should be noted that Axelson and
colleagues based the amount of UCS on
body weight, which was more than the
5 g used in the studies by Kaufman and

associates. It is possible that smaller
quantities of UCS used in combination
with other food may be efficacious. The
appropriate quantity necessary for peo-
ple with diabetesis obviously much
less than that required for the treatment
of GSD-1. The precise quantity of UCS
and the most effective macronutrients
toingest with it have yet to be deter-
mined and could be afruitful areafor
future clinical research.

Diabetic Snack Bars Using UCS

to Prevent Hypoglycemia §
Evidence-based claims for diabetic ~ §
snack bars should be examined before &
recommending a product containing S
cornstarch because not all brands have_%
been clinically tested. Individuals g
should review the ingredients and eval-%
uate their own glycemic responseto  §
these products as part of ameal or 8
snack on both a daytime and nighttime%
basis to determine each product’s g
impact on their glycemic levels. Itis §
important to not assume that all snack ,%

bars with cornstarch will have a similars
effect on glycemic levels. Individuals
will need to evaluate each product in
terms of preventing hypoglycemia and g
overall glycemic impact because these %
bars have equal amounts of UCS but
vary in other ingredients and macronu-
trient content.

Extend Bar. Thisisthe only dia-
betic snack bar containing cornstarch
for which clinical trials have deter-
mined efficacy for prevention of hypo-
glycemia. Claims are based on clinical
studies demonstrating that the product
helps in the dietary management and
avoidance of low blood glucose for up
to9h.

Extend Bar was formulated with 5 g
UCS for the prevention of nocturnal
hypoglycemia. Based on its long-acting
release of glucose as confirmed by clin-
ical trials, this snack bar can be used to
help avoid low blood glucose between
mealsif eaten as part of ameal and to
prevent exercise-induced hypo-
glycemia, which can occur severa
hours after physical activity.
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Extend Bar has 160 kcal, approxi-
mately (nutrients vary slightly based on
flavor) 30 g carbohydrates (of which 5
gisUCS), 3gprotein, and 2.5 g fat. It
isequivalent to 2 starch exchanges. The
product is sweetened with 5 g of sugar
alcohol (sorbitol) and 8 g of fructose,
which helpsto provide alower
glycemic response.

Nite Bite Timed-Release Glucose
Bar. This product is formulated to pro-
vide a“triphasic” sustained release of
glucose for ~6 h or longer. The product
is recommended for use to prevent noc-
turnal hypoglycemiaor as part of a
meal to help prevent low blood glucose
levels.

The formulation of this bar has not
been tested in clinical trials to deter-
mine its efficacy for preventing noctur-
nal or daytime hypoglycemia. However,
therationale and theoretical basis for its
unique nutrient composition is
described in an article by Bell and
Forse.®

One study was undertaken to test
the efficacy of the Nite Bite bar in pre-
venting hypoglycemiafor avery short
duration after exercise compared to eat-
ing ausual pre-exercise snack of peanut
butter and crackers.® Subjects had
similar rates of hypoglycemia during
and 2 h after exercise in the two groups.
However, total calorie consumption and
incidence of hyperglycemia after exer-
cise were significantly lower (P = 0.05)
with the Nite Bite snack.

Nite Bite contains a combination of
10 g of sucrose, 3 g of protein, 3.5 g of
fat, and 5 g of UCS. It has 100 kcal and
isequivalent to 1 starch exchange and
0.5 fat exchange.

Gluc-O-Bar. Two studiestesting
the efficacy of this product in type 1
diabetes are currently in progress but
were not available at the time of this
writing. The product package claims
that thisbar isa*“slow release glucose
bar” that “ provides sustained glucose
release over a prolonged interval with-
out sudden peaks.” It contains 130 kcal,
approximately (nutrients vary slightly
based on flavor) 22 g of carbohydrate

CLINICAL DIABETES - Volume 19, Number 1, 2001

(of which 5 g are from UCS), 6 g pro-
tein, and 2 g fat. It isequivalent to 1.5
starch exchanges.

Diabetic Snack Bars Designed

to Lessen Hyperglycemia

In contrast to diabetic snack bars with
UCS, which are formulated to prevent
hypoglycemia, there are other bars on
the market that aim to enhance
glycemic control by reducing hyper-
glycemia. (See Table 1.) These prod-
ucts have unique formulations includ-
ing ingredients such as resistant starch-
es and fiber, which help to blunt the
postprandial glycemic response.

Starches that are resistant to diges-
tion (known as “resistant starches”
[RS]) occur naturally in food. It is pos-
sible to commercially produce RS from
cornstarch by increasing the proportion
of amylopectin, a branched-chain
starch, to amylose by allowing the
starch molecule first to gelatinize and
then cool. This allows the starch to
“retrograde” into a crystalline starch
that is highly resistant to digestion. The
resulting compact structure, because of
hydrogen bonding of glucose chainsin
amylose, rendersit physically less
accessible to amylolytic attack than the
more open and branched amylopectin.
Food companies can increase the
degree of retrogradation to increase the
amount of RS present.

RS, generally called “ maltodextrin”
on food labels, is considered as part of
the total carbohydrate, but becauseit is
incompletely digested, it is also repre-
sented as part of the dietary fiber on
the food label. In contrast to UCS,
which is slowly but nearly completely
digested in the small intestine, RS is
incompletely absorbed.?®? Since RS
cannot be completely digested, it hasa
lower caloric value and makes |ess of
an impact on blood glucose levels.3+3

Snack bars with RS are generally
intended for daytime use. They are
designed to be eaten as a nutritious
snack or part of ameal to help provide
carbohydrates that will release glucose
at rates that can help to stabilize blood

glucose levels without causing hyper-
glycemia.

Choice DM (Mead Johnson
Nutritionals). Thisbar is availablein
two distinct formulations. The original
snack bar is a nutritionally complete
snack that can be eaten as part of a
meal or as asnack. It contains 3.2 g of
RS to help blunt postprandial blood
glucose levels. The original Choice
DM isfortified with 24 vitamins and
minerals and provides 140 kcal from
19 g of carbohydrate, 6 g of protein,
and 4.5 g of fat. It isequivalent to 1
starch and 1 fat exchange.

Reader et a.* reported on adoubl
blind, randomized, three-way crossover
study on the glycemic response of
Choice DM with RS compared to two
other bars without RS: Benefit (Health
Management Resources) and Snickers
(M&M/Mars). The study included 10
subjects, ages 43-74 years, with type 2
diabetes, HbA ;. <9.0%, and fasting
blood glucose (FBG) levels <200 mg/dl.
Subjects were diagnosed at least 5
months earlier and weighed 100-150%
of ideal body weight. After an overnights
study bar containing 50 g of carbohy-
drate.

Significant differences were detect-g
ed in the area under the curve (AUC/5 2
h) for glucose in the Choice DM bar
compared to the other bars (P = 0.001).3
The maximum blood glucose level for >
Choice DM was 173.5 mg/dl compareds
to Benefit (205.6 mg/dl) and Snickers *
(205.8 mg/dl); P < 0.001. At 300 min,
all blood glucose levels were the same
for all bars.

This study demonstrated that the
use of RSin the Choice DM bar was
helpful in decreasing the postprandial
glycemic response in patients with type
2 diabetes.

As part of anew line extension,
Mead Johnson has recently introduced
Choice DM Crispy Bars, which are
meant to be used as a daytime snack to
help stabilize glycemic levels. Their
formulation includes 1 g of RS. The
bar is sweetened with various ingredi-
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ents, including high fructose corn
syrup, used in combination with fruc-
tose and sugar alcohols (sorbitol, malti-
tol, or isomalt) to give it an acceptable
glycemic profile for individuals with
diabetes.

Choice DM Crispy Bars were tested
in 20 subjects with type 2 diabetes.”
Each participant consumed one Choice
DM Berry Almond Crispy Bar after an
overnight fast. Blood glucose was then
measured at 30, 60, 90, 120, and 240
min after ingestion of the bar. The
mean baseline FBG level was 150.7
mg/dl (SD £2.3). The maximum
increase in blood glucose from baseline
occurred at 60 min and was 52.8 mg/d|
(SD +2.2) with a mean maximum blood
glucose at 203 mg/dl (AUC/4 h was
4070.5; SD +289.7).

Unfortunately, results were not
available at the time of thiswriting
comparing Choice DM Crispy Barsto
another snack bar. However, plans were
underway to conduct additional studies.
Choice DM Crispy Bars are not forti-
fied and have a different texture and
taste than the origina Choice DM bar.
Each Crispy Bar is ~110 (almond berry
flavor) or 120 (peanut butter flavor)
calories, and each is approximately 1.5
starch exchanges. The Crispy Bars con-
tain 21 g of carbohydrate, 4 g of pro-
tein, and 1.5-2.5 g of fat.

Ensure Glucerna (Ross Products
Division, Abbott L abor atories). This
snack bar has been reformulated since it
originally became available. The new
bar contains less guar gum than the orig-
inal, and RS and fructooligosaccharides
(anaturally occurring carbohydrate that
acts as awater-soluble fiber) have been
added to help enhance alower glycemic
response. The current Glucerna bar has 4
g of fiber from a combination of RS,
guar gum, soy fiber, and microcrys-
talline cellulose to help further blunt
postprandial blood glucose levels.

A comparative study was doneto
demonstrate the blood glucose profile
of reformulated Glucerna bars com-
pared to a common breakfast bar prod-
uct (Kellogg's Nutri-Grain Bar).%® This

10

randomized, single-blind, controlled,
crossover study was conducted in 24
adults with type 2 diabetes (mean age
56 + 2.2 years) and a mean body mass
index of 29 + 1.1 kg/m?. Diabetes ther-
apy for all subjects was diet only or diet
and oral medication.

A 4-h meal glucose tolerance test
was performed at each study visit, dur-
ing which glucose responses were
measured after subjects ingested two
bar portions of either the control bar
(Nutri-Grain) or reformulated Glucerna
containing 4.77 g of RS. The area
under the curve (AUC/4 h) from O to
240 min for glucose was significantly
greater for the control bar (6,413 + 930
mg/dl) than for the reformul ated
Glucernabar (1,755 £+ 651 mg/dl), P <
0.001. The adjusted glucose response to
the control bar was also significantly
higher than the glucose response to the
study bar at 30, 45, 90, 120, and 180
min, P < 0.001.

The Glucerna bar isfortified with
24 vitamins and minerals and provides
140 kcal from 24 g of carbohydrate, 6 g
of protein, and 4 g of fat. It is equiva-
lent to 1.5 starch exchanges and 0.5 fat
exchange.

These clinical studies demonstrate
that the use of RS as part of the total
carbohydrate content in diabetic snack
bars helps to provide alower glycemic
response than regular snack barswith a
similar calorie and macronutrient con-
tent.

Clinical Implications

* Patients on intensive insulin therapy
regimens who are in very good con-
trol may benefit most from using
diabetic snack bars that contain UCS
because they are more susceptible to
episodes of hypoglycemia during the
day and at night.

» None of these products should be used
as trestment for hypoglycemia
because diabetic snacks are not formu-
lated to act quickly enough to dleviate
symptoms of hypoglycemia.

* In generd, snack bars with UCS are
meant to be used as part of a bedtime

snack to prevent hypoglycemia at

night. The other snack bars are meant
to help prevent hyperglycemia during
the day. Snacks meant for daytime use
may not be suitable as nighttime
snacks for prevention of nocturnal
hypoglycemia, particularly when eaten
alone,

Products should not be viewed as

being “interchangeable,” even when

the carbohydrate content is Similar.
Diabetic snack barswill have different
glycemic effects depending on the use_
of various types of ingredients, such a
UCS, RS, fiber, sugar alcohals, and
other types of simple and complex
carbohydrates.

Control of postprandial blood glu-
cose: Bars containing RS are
designed to blunt postprandial blood £
glucose excursions. Some bars con-
taining UCS may have a similar
impact.

Weight control: Diabetic snack bars
can assist patients by offering a sati
fying, convenient, portion-controll
food with limited calories. In addi-
tion, diabetic snack bars can also
help to prevent weight gain by elimi
nating excess calories eaten to alevi
ate symptoms of hypoglycemia.
Exercise: Diabetic snack bars are notg
useful for providing fast-acting glu-
cose before exercise but are definite-
ly advantageous for giving a slow,
sustained release of glucose, which
can prevent hypoglycemiaimmedi-
ately after exercise of moderate
intensity as well as several hours
|ater.

Conventional snack bars with 15-30
g of simple and complex carbohy-
drates will be more effective in pro-
viding an immediate available source
of glucose before exercise.

Diabetic snack bars containing UCS
may be recommended to avoid low
blood glucose after ingestion of aco-
hol.

Individuals who suffer from hypo-
glycemic unawareness may benefit
from the use of snack bars with UCS
to help prevent episodes of hypo-
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glycemia throughout the day or
night.

« Patients using insulin secretagogues
are also at risk of hypoglycemiaif
sufficient carbohydrate is not eaten
as part of ameal. Diabetic snack bars
can provide the necessary carbohy-
drate to avoid low blood glucose lev-
els after meals or in the event of a
delayed meal. Snack bars with ingre-
dients that provide a blunted post-
prandial response may be helpful in
type 2 patients and can be substituted
for a bedtime snack with a reduced
hyperglycemic response.

* Itispossiblethat diabetic snack bars
may have arole in nutritional man-
agement of pregnancy. Snack bars
with UCS or RS may help to avoid
morning postprandial blood glucose
€elevations when eaten as part of
breakfast, a time when carbohydrates
often need to be restricted. Snack
bars with UCS may also be helpful,
since the slowly absorbed carbohy-
drate will help to prevent overnight
hypoglycemia and the occurrence of
morning urine ketones.

* Snack bars for diabetes are designed
either to prevent hypoglycemia, par-
ticularly nocturnal episodes, or to
blunt hyperglycemia. Both types are
preferable to regular snack bars,
including health bars, energy bars, or
candy bars, which provide quickly
absorbed carbohydrates. Ingestion of
regular snack bars may result in
exaggerated glycemic excursions and
is not effective for prevention of
hypoglycemia.
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