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An estimated 68% of Americans are 
overweight or obese.1 Having excess 
body weight (BW), particularly as fat 
mass, is a health concern because 
it is associated with conditions 
such as glucose intolerance, 
hyperlipidemia and hypertension.2 
Losing excess BW can improve or 
eliminate many obesity-related risk 
factors and decrease one’s risk of 
chronic disease.3 Yet, the majority 
of Americans are unsuccessful in 
their efforts to reach a healthy BW, 
suggesting that current weight-loss 
interventions are often ineffective in 
sustaining healthy changes. Newer 
approaches to weight management 
are needed.

Unsuccessful BW loss is often 
attributed to a lack of dietary 
adherence. 4,5 Commercial diets, 
promising rapid BW losses, are 
commonly proscriptive in the types 
of foods that may be consumed and 
leave little room for individual food 
preferences and tolerances. Hence, 
such diets are sometimes confusing 
to follow, lead to frustration with 
adherence and eventually become 
unsustainable.6,7 In order to boost 
adherence with a reduced calorie 
diet (RCD), dietary interventions 
that teach the health benefits of 
moderate weight reduction and 
encourage individuals to make 
healthier lifestyle choices may 
produce greater weight loss and 
longer weight maintenance.5, 8, 9

One traditional approach to weight 
loss is the elimination of high-
calorie snack foods such as potato 
chips, cookies and sugar-sweetened 
beverages to reduce overall caloric 
intake;10, 11 however, adherence with 
this approach to weight reduction 
is often similar to that reported with 
commercial diet programs. 4, 12

Tailoring nutrition advice to an 
individual’s current dietary pattern 
and food preferences is important13 
for bringing about slower, albeit less 
dramatic and more lasting weight 
loss effects (14). Removing extensive 
food restrictions and counseling 
individuals how to incorporate 
commonly consumed foods into 
their total dietary pattern in a 
controlled manner may ease the 
difficulty of continuing a RCD over  
a longer interval.4

Snacking is commonplace in the 
American dietary pattern.15 If 
incorporated in a calorie-controlled 
manner, snacks may prevent 
overeating and aid in weight 
maintenance.16 Chocolate is the most 
commonly mentioned sweet snack 
among American women17 due to 
its texture and sweetness18 which 
cannot be matched by any other 
treat. When attempting to reduce 
caloric intake and lose weight, 
women often avoid chocolate and 
other sweet treats. The restriction of 
a food, particularly one that is highly 
enjoyed, can increase the desire 
for its consumption.19 A sustained, 
unfulfilled craving can lead to 
overeating if the prohibited food 
is reintroduced.20,21 Because many 
women enjoy consuming chocolate 
as a snack, this study investigated 
the feasibility of including a portion- 
and calorie-controlled amount of 
chocolate as part of a RCD. To further 
determine whether chocolate has 
distinct effects when incorporated 
into a RCD, it was compared to 
another sweet, non-chocolate 
licorice snack.

This research project examined 
whether overweight and obese 
women who incorporated either 

a dark chocolate or a sweet non-
chocolate snack into a RCD could 
reduce caloric intake, and decrease 
BW, fat mass, blood pressure 
(BP), and fasting serum glucose 
concentration. The study further 
explored the effects of a daily sweet 
snack on perceptions of hunger  
and cravings for high-fat and high-
sugar foods.

Women (n=60) between the ages 
of 25 and 45 years who were 
overweight or obese (body mass 
index ≥ 25 ≤ 43 kg/m2) were 
randomized to consume a RCD and 
one of two sweet snacks: a daily dark 
chocolate snack (60% cacao; n=30); 
or a non-chocolate sweet snack (fruit-
flavored licorice; n=30) for 18 weeks. 
Calorie levels, designed to induce 
a 2-lb weight loss per week, were 
calculated for each woman using the 
Harris-Benedict equation. Women 
were instructed on their reduced 
calorie dietary pattern, which 
used a food exchange system, by 
a Registered Dietitian. Throughout 
the intervention, women attended 
weekly nutrition education classes. 
Participants in each group drank one, 
8-ounce sugar-free beverage (either 
cocoa powder or a vanilla-flavored 
placebo) at the first meal of the day 
(65 kcal/day) and consumed their 
assigned sweet snack at two intervals 
each day (90 kcals/day). Beverage 
mixes and snacks were packaged and 
provided by The Hershey Company 
(Hershey, PA, USA). 

Physical activity was not a 
component of this intervention, 
therefore, participants were 
asked to maintain their physical 
activity throughout the 18-
week intervention. In addition, 
participants were asked to refrain 
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from consuming any other cocoa or 
chocolate products while in  
the study. 

At baseline and at week 18, 
participants had BW, waist and hip 
circumferences, body fat percentage 
(BF%), BP, and fasting glucose 
(via venous puncture) measured. 
Participants also completed 4-day 
food records, a 7-day physical 
activity record (PAR),22 a general 
diet symptoms questionnaire that 
assessed food craving and diet 
symptoms, the Eating Inventory23,24 

that assessed cognitive eating 
restraint, disinhibition and hunger 
and the Zung Self-Rating Depression 
Scale25 that assessed presence of 
depressive symptoms. Food records 
were analyzed for estimated average 
daily intake of total energy (kcals), 
carbohydrate, protein, and fat (% 
of total energy), sodium (mg), total 
fiber (g), and sugar (g) using Food 
Processor® dietary analysis software 
(version 10.6.0; esha Research, Salem, 
OR). Paired and independent t-tests 
were used to analyze changes in 
all dependent variables within and 
between groups, respectively using 
the Statistical Package for the Social 
Sciences version 17.0 (2008; SPSS Inc., 
Chicago, IL, USA).

After the 18-week intervention, there 
were no significant differences in 
any measurements between the two 
snack groups so for these analyses 
data were treated as one group. 
Women in both groups exhibited 
similar and significant decreases in 
energy intake, total sugar, sodium 
and fat intake (all p<0.001) and 
reduced BW by an average of 6.5% 
(p<0.001) and BF% by 2.8% (p<0.001). 
Women also reduced systolic BP 
by 2.6% (p<0.001), diastolic BP by 

4.7% (p<0.001) and fasting glucose 
concentration by 16% (p<0.01). 
There were no significant changes 
in physical activity as measured by 
the PAR. Women in both groups 
reported significant decreases in 
cravings for food that were high 
in sugar (p<0.001), and high in fat 
(p<0.01) and experienced a decrease 
in perception of hunger (p<0.01) 
and an increase in cognitive eating 
restraint (p<0.001). 

In conclusion, women who are 
overweight or obese can successfully 
incorporate a daily sweet snack 
into a RCD while achieving an 
calorie deficit that promotes BW 
reduction and improvements in body 
composition, blood pressure, and 
fasting glucose. Further, consuming 
a sweet snack two times per day may 
contribute to a reduction in cravings 
for additional high sugar, high fat 
foods, thus facilitating a decrease 
in calorie intake without feelings 
of deprivation. These findings 
provide evidence that an individual’s 
preferences and dietary patterns, 
including treats, can be considered 
when prescribing a dietary plan 
for weight loss to facilitate success. 
Focusing on the importance of snack 
portion size and its contribution to 
overall daily energy intake enables 
individuals to include a sweet treat 
without excess caloric intake and 
weight gain. 
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Build the future of dietetics by becoming a mentor today 

ADA invites you to share the knowledge and expertise you’ve developed through years of 
experience. Being a role model will ensure a solid foundation for the future of the dietetics 
profession.  Becoming a mentor couldn’t be easier with ADA’s new eMentoring system.

This new online system will accept mentees as 
of June 1, 2011. Before we can accept mentees, 
however, we need mentors like you! This new 
offering will enable ADA member mentors and 
mentees to find optimal matches based on a variety 
of qualifications such as geographic location, 
years of experience and practice area. The system 
also provides comprehensive eMentoring tools to 
enhance online communication between both 
parties. 

If you have 3 or more years of experience in dietetics, 
please go to www.adaementoring.com and click 
on “Register as a Mentor.”
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