iMedPub Journals

2015

International Archives of Medicine

http://journals.imed.pub

Section: Endocrinology
ISSN: 1755-7682

chocolate with high cocoa content
as a weight-loss accelerator

Vol. 8 No. 55
doi: 10.3823/1654

Johannes Bohannon1,
Diana Koch1,
Peter Homm1,
Alexander Driehaus1

Original

1 Institute of Diet and Health, Poststr. 37.
55126 Mainz, GERMANY

Abstract
Background: Although the focus of scientific studies on the bene-
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ficial properties of chocolate with a high cocoa content has increased
in recent years, studies determining its importance for weight regulation, in particular within the context of a controlled dietary measure,
have rarely been conducted.

 johannes@instituteofdiet.com.

Methodology: In a study consisting of several weeks, we divided
men and women between the ages of 19-67 into three groups. One
group was instructed to keep a low-carb diet and to consume an
additional daily serving of 42 grams of chocolate with 81% cocoa
content (chocolate group). Another group was instructed to follow
the same low-carb diet as the chocolate group, but without the
chocolate intervention (low-carb group). In addition, we asked a
third group to eat at their own discretion, with unrestricted choice of
food. At the beginning of the study, all participants received extensive medical advice and were thoroughly briefed on their respective
diet. At the beginning and the end of the study, each participant
gave a blood sample. Their weight, BMI, and waist-to-hip ratio were
determined and noted. In addition to that, we evaluated the Giessen
Subjective Complaints List. During the study, participants were encouraged to weigh themselves on a daily basis, assess the quality of
their sleep as well as their mental state, and to use urine test strips.

Result: Subjects of the chocolate intervention group experienced
the easiest and most successful weight loss. Even though the measurable effect of this diet occurred with a delay, the weight reduction
of this group exceeded the results of the low-carb group by 10%
after only three weeks (p = 0.04). While the weight cycling effect
already occurred after a few weeks in the low-carb group, with
resulting weight gain in the last fifth of the observation period, the
chocolate group experienced a steady increase in weight loss. This
is confirmed by the evaluation of the ketone reduction. Initially, ke-
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tone reduction was much lower in the chocolate group than in the
low-carb peer group, but after a few weeks, the situation changed.
The low-carb group had a lower ketone reduction than in the previous period, they reduced 145 mg/dl less ketones, whereas the chocolate group had an average reduction of an additional 145mg/dl.
Effects were similarly favorable concerning cholesterol levels, triglyceride levels, and LDL cholesterol levels of the chocolate group.
Moreover, the subjects of the chocolate group found a significant
improvement in their well-being (physically and mentally). The controlled improvement compared to the results of the low-carb group
was highly significant (p <0.001).

Conclusion: Consumption of chocolate with a high cocoa content
can significantly increase the success of weight-loss diets. The weightloss effect of this diet occurs with a certain delay. Long-term weight
loss, however, seems to occur easier and more successfully by adding
chocolate. The effect of the chocolate, the so-called "weight loss
turbo," seems to go hand in hand with personal well-being, which
was significantly higher than in the control groups.

Introduction
Although there has been an increased focus on the
beneficial properties of high cocoa content chocolate in recent years, there are still very few studies
concerning its use in weight-loss diets.
A large number of studies have proven the positive health effects of chocolate on the coronary vasculature [1], insulin secretion [2, 3, 4] and endothelial
function [5, 6]. Additionally, the lowering effects
of dark chocolate on high blood pressure have already been well documented. [7, 8] Moreover, in a
systematic review, Ried et al. were able to prove its
health benefits and antihypertensive effect. [9]
In terms of nutritional interventions, there have
been interesting first attempts with the use of chocolate. In 2012, Golomb et al. showed a connection between regular chocolate consumption and
a lower body mass index. [10] However, this study
was limited to the mere collection and analysis of
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chocolate consumption and a possible connection
to the BMI.
Moreover, recent research approaches suggest
that the selective use of high cocoa content chocolate can also support active weight loss. A long-term
study with mice shows that even with a high-fat
diet combined with high cocoa content chocolate,
the weight of laboratory mice remains low. [11] A
similar study with humans has not been published
yet.

Methodology
Study Design
The study is based on the evaluated results of three
parallel groups that underwent various dietary interventions in January 2015. They were under medical
supervision and were examined at the beginning,
This article is available at: www.intarchmed.com and www.medbrary.com
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divided into groups, instructed, and measured. During the collection period, the participants' data was
retrieved in two-day intervals to ensure the regularity of measurement results. In addition to the mere
weight loss, there was an emphasis on the documentation of the well-being of the subjects, as this
is considered key to long-term weight loss. [12]

Study Participants
To obtain a genuine, non-preselected representation
of the general public, the study participants were
recruited without further requirements. On average,
participants were 29.6 years old and weighed 81.5
kg. Their average BMI was 26.16; the lowest BMI
was 19.15, the highest at 39.95.
To represent the disproportionate number of female dieters in the general public, two-thirds of the
participants were female, and one-third male.
The participants were healthy or had medical conditions for which a nutrition intervention represents
a generally medically accepted form of therapy.

Randomization
After a detailed preliminary, the participants were
randomly assigned one medical group from three
different batches of diet instructions. For both the
study participants and for the authors of this study,
the grouping of the participants was unforeseeable.

Interventions / Measures
Participants were assigned to the following groups:
low-carb diet plus high cocoa content chocolate
(chocolate group), low-carb diet (low-carb group),
and the control group.
The participants of the chocolate group were told
to eat as many low-carbohydrate foods as possible,
and to increase the protein and fat content of their
diet. Additionally, they were given 875 grams of
chocolate with a cocoa content of 81 percent. They
were asked to consume a daily dose of 42 grams of
chocolate in addition to the low-carb diet. Over a
period of three weeks, 100 percent of the subjects
adhered to this requirement.
© Under License of Creative Commons Attribution 3.0 License
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The participants of the low-carb group were instructed to change their diet to a low-carbohydrate
diet. Concerning the diet, their instructions were absolutely identical with those of the chocolate group.
Nutrition interventions that apply a low-carbohydrate diet are currently the most applied approach
to a weight-loss diet, which is particularly recommended in the S3-guidelines on "Prevention and
Treatment of Obesity." [13]
Participants in the control group were encouraged
to continue their previous eating habits. It should be
noted that the study was conducted in early January,
after the Christmas / New Year celebrations.

Testing Methods
In addition to the continuous measurement of
weight development, participants were asked to
do routine testing of the urine with multiparameter
strips on a daily basis by using test strips, and to document their mental state and their sleep behavior.
At the beginning and end of the study, a blood
test was conducted; weight, BMI, and waist-to-hip
ratio were documented; and the Giessen Subjective Complaints List, which measures the change
in well-being on a scientifically sound basis, was
evaluated. [14]
The main focus within the blood parameters was
on the changes in lipid levels and liver values, as well
as the possible increased amount of protein in the
blood. Previous studies have shown that a unilateral
low-carb diet can lead to some dramatic changes in
the albumin value. [15] Concerning the evaluations,
we took into consideration changes of cholesterol,
triglycerides, LDL cholesterol, ALT, GGT/GGTP, and
the albumin.
Additionally, we observed the changes of ketone
reduction in urine.

Statistics
A t-test for independent samples was used to assess differences in baseline variables between the
groups. The analysis was a repeated-measures
analysis of variance in which the baseline value
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was carried forward in the case of missing data.
One subject (low-carbohydrate) had to be excluded
from the analysis, because of a weight measure issue within the trial

Results
Weight Development
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In the third quarter, the weight-loss ratio of the
low-carb group came to its minimum, while the
chocolate group lost considerably more weight during the third consecutive quarter than prior, and
significantly more than both of the control groups
combined.
Figure 2: C
ulumated change of weight by test
group.

Both the participants of the chocolate group and
the low-carb group lost weight, whereas the control group gained weight during the study period.
The subjects of the low-carb group lost 3.1 percent
of their body weight in 21 days and the chocolate
group lost 3.2 percent. The participants of the control group were on average 0.7 percent heavier. The
body mass index decreased in the chocolate group
to 0.93, in the low-carb intervention group by 0.95
points, whereas the control group gained 0.7 points.
Figure 1: Daily weight development by group.

Ketones
A higher amount of ketones could be detected in
the participants of the chocolate group than in the
low-carb group. The measured results were found
to be highly significant (p <0.01).

Remarkably, participants in the chocolate group
lost more weight than those of the low-carb group.
The temporal course of the weight-loss success is
also worth noting: the course of the intervention
period shows that there were marked differences in
both groups. While the low-carb group lost weight
from the beginning and continued this weight loss
during the first thee quarters of the testing period,
the chocolate group gained weight in the first quarter before they started to lose considerably more
weight than the low-carb group.
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Figure 3: C
 hocolate vs. Low-Carbohydrate - Variance in Ketone levels Data was collected from an urine test strip and converted into a nominal scale before the
analysis..
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Lipid Levels
Cholesterol levels as well as triglycerides and LDL
cholesterol concentrations improved significantly in
participants of the chocolate group in comparison
to the low-carb group.

Liver Values
Participants of the chocolate group also showed the
most significant changes in ALT and GGT/GGTP values.

Albumin
While the measured urinary protein breakdown
increased significantly in the low-carb group, the
proportion in the chocolate group increased by only
one-sixth. At the end of the testing period, the pro-
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tein detected in the control group's urine was lower
than the initially measured values.

Giessen Subjective Complaints List
We also found highly significant differences with regard to physical and psychological ailments, which
we obtained with the help of the Giessen Subjective Complaints List. Although the perception in the
low-carb group and control group did not change
by much, the participants of the chocolate group
felt much better on average. Exhaustion symptoms
in particular, such as fatigue or the sensation of
heavy legs, significantly decreased in the chocolate
group. The significance of this survey was p <0.001.

Table 3. A
 bsolute changes in lipid levels, liver values, and albumin values in an analysis that include data
on all subjects in the relevant groups.
Variable
Cholesterol (mg/dl).
Day 21
DTriglycerides (mg/dl)
Day 21
LDL cholesterol (mg/dl)
Day 21
ALT (U/l)
Day 21
GGT/GGTP (U/l)
Day 21
Albumin (g/dl)
Day 21

Chocolate Diet

Low-Carbohydrate

P-Value

-12,2

± 26,7

2,3

± 15,9

0,19

-22,6

± 85,7

3,0

± 41,3

0,55

-17,4

± 22,8

-5,0

± 22,4

0,00

-6,4

± 6,7

-11,5

± 3,6

0,11

-8,8

± 5,5

-2,0

± 0,0

0.23

0,0

± 0,4

0,1

± 0,3

0.23

Plus-minus values are means ±. The chocolate group had 5 subjects, in the low-carbohydrate group only 4 subjects
could be considered.
P values are for the differences between the two groups.
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Figure 4: Analysis of Giessen Subjective Complaints List - Development during the trial period.

Conclusion
The results of this study show that the addition of
high cocoa content chocolate can actually be used
as a supportive measure in nutritional interventions. However, the focus should not remain on the
slightly greater weight loss of the chocolate group
compared to the low-carb group, but on the weight
development.
High cocoa content chocolate could be the key
to solving the biggest problem of all nutritional interventions. "Weight cycling"' is, for example, associated with increased bone loss ratio in the hip and
the lumbar area, and with an increased risk for loss
of bone density. [16]
Moreover, several studies have shown additional
risks of significant weight gain (increased risk of car-
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diovascular and all-cause mortality, of hypertension
in obese women, and symptomatic gallstones in
men). [17, 18, 19, 20]
Many weight-loss diets share the common factor
of weight gain within several months after a short
and often significant weight reduction. This applies
to almost all of the weight-loss programs recommended by the Deutsche Adipositasgesellschaft. In
studies focusing on the Weight Watchers program,
participants in the commercial program gained back
weight after the 26th week. [21] In a study of the
medical outpatient intervention program Bodymed,
Walle et al. found that the continuous slimming
effect of the mean body weight also stopped after
26 weeks. [22] The same applies to the OPTI FAST
program. [23]
This article is available at: www.intarchmed.com and www.medbrary.com
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In 2003, Foster et al. proved in their groundbreaking, randomized study on a low-carb diet that the
effect of weight reduction or greater weight loss
compared to a low-fat intervention is not significantly detectable after one year. [24]
Consequently, the weight gain of the low-carb
group in this study is in line with previous research.
The different weight development course of the
chocolate group is therefore all the more impressive. Remarkably, "weight cycling" is not detectable
in this group. The initial slight weight gain is currently inexplicable to us. It may be related to the
body's response to the flavanols or to other factors
that were not the focus of this study. However,
it is more important to consider the blood and
fat levels. Thus, the values of the chocolate group
on average improved not only considerably more
than those of the low-carb group, but they even
resulted in better LDL levels after just three weeks
compared to levels participants reached after three
months in diet groups graded by the professional
associations with the quality level S3 (highest stage) and the recommendation grade A (the highest
level).
The albumin values of the study participants are
also worth mentioning. Criticism of low-carb diets
always broaches the issue of excessive protein intake. One suspects that this may lead to an increased risk of coronary artery disease. [25]
Unlike the participants in the low-carb group,
however, the chocolate group showed hardly any
increase of albumin degradation. It was lower by
a factor of 6. The risk for coronary heart disease
should therefore be much lower.
Considering all of these results, it is not surprising that the chocolate group participants felt
significantly better than those in the other two
groups. Therefore, we recommend the consumption of high cocoa content chocolate during nutritional interventions. The positive effects that have
been proven in laboratory mice seem to be relevant to humans.
© Under License of Creative Commons Attribution 3.0 License
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The authors of this study believe that high cocoa
content chocolate is therefore an ideal "weight-loss
turbo" if used in combination with a low-carb intervention for weight loss.
Further studies should examine the suitability of
this highly efficient weight-loss accelerator for other
intervention programs.

References
1. Allen RR, Carson LA, Kwik-Uribe C, Evans EM, Erdman JW Jr.
Daily consumption of a dark chocolate containing flavanols
and added sterol esters affects cardiovascular risk factors in
a normotensive population with elevated cholesterol. J Nutr.
2008; 728: 725-731.
2. McCullough ML, Chevaux K, Jackson L, Preston M, Martinez G,
Schmitz HH, Coletti C, Campos H, Hollenberg NK. Hypertension,
the Kuna, and the epidemiology of flavanols. J Cardiovasc
Pharmacol. 2006; 47: S103-S109.
3. Taubert D, Roesen R, Schömig E. Effect of cocoa and tea intake
on blood pressure. Arch Intern Med. 2007; 167: 626-634.
4. Grassi D, Lippi C, Necozione S, Desideri G, Ferri C. Short-term
administration of dark chocolate is followed by a significant
increase in insulin sensitivity and a decrease in blood pressure in
healthy persons. Am J Clin Nutr. 2005; 81: 611-614.
5. Engler MB, Engler MM, Chen C-Y, Malloy MJ, Browne A, Chiu
EY, Kwak H-K, Milbury P, Paul SM, Bluimberg J, Mietus-Snyder
ML. Flavanoid-rick dark chocolate improves endothelial function
and increases plasma epicatechin concentrations in healthy
adults. J Am Coll Nutr. 2004; 23: 197-204.
6. Davison K, Coates AM, Buckley JD, Howe PRC. Effect of
cocoa flavanols and exercise on cardiometabolic risk factors
in overweight and obese subjects. Int J Obes. 2008; 32: 12891296.
7. Egan BM, Papademetriou V, Wofford M, Calhoun D, Fernandez
J, Riehle JE, Nesbitt S, Julius S. Metabolic syndrome and insulin
resistance: Contrasting views in patients with high normal blood
pressure. Am J Hypertens. 2005; 18: 3-12.
8. Corti R, Flammer AJ, Hollenberg NK, Lüscher TF. Cocoa and
cardiovascular health. Circulation. 2009; 119: 1433-144 1.
9. Ried K, Sullivan TR, Fakler P, Frank OR, Stocks NP. Effect of cocoa
on blood pressure.2012, The Cochrane Library.
10. Golomb BA, Koperski S, White HL. Association Between More
Frequent Chocolate Consumption and Lower Body Mass Index.
Arch Intern Med. 2012; 172(6): 519-521.

7

International Archives of Medicine

Section: Endocrinology
ISSN: 1755-7682

11. Dorenkott MR, Griffin LE, Goodrich KM, et al. Oligomeric
Cocoa Procyanidins Possess Enhanced Bioactivity Compared to
Monomeric and Polymeric Cocoa Procyanidins for Preventing
the Development of Obesity, Insulin Resistance, and Impaired
Glucose Tolerance during High-Fat Feeding. J. Agric. Food
Chem. 2014, 62 (10), pp 2216-2227.
12. Blaine BE, Rodman J, Newman JM. Weight Loss Treatment and
Psychological Well-being: A Review and Meta-analysis. J Health
Psychol January 2007 12: 66-82.
13. Wabitsch M, Wirth A, Hauner H, et al. Interdisziplinäre Leitlinie
der Qualität S3 zur, Prävention und Therapie der Adipositas.
2014, Deutsche Adipositas Gesellschaft.
14. Brähler E, Hinz A, Scheer JW. GBB-24. Der Gießener
Beschwerdebogen. Manual. 2008, Bern.
15. Lagiou P, Sandin S, Lof M, Trichopoulos D, Adami HO, Weiderpass
E. Low carbohydrate-high protein diet and incidence of
cardiovascular diseases in Swedish women: prospective cohort
study. BMJ 2012; 344: e4026.
16 .Papaioannou A, Kennedy CC, Cranney A, Hawker G, Brown JP,
Kaiser SM, Leslie WD, O'Brien CJ, Sawka AM, Khan A, Siminoski
K, Tarulli G, Webster D, McGowan J, Adachi JD. Risk factors for
low BMD in healthy men age 50 years or older: a systematic
review. Osteoporosis Int 2009; 20(4): 507-18.
17. Diaz VA, Mainous AG, III, Everett CJ. The association between
weight fluctuation and mortality: results from a populationbased cohort study. J Community Health 2005; 30(3): 153-65.
18. Guagnano MT, Ballone E, Pace-Palitti V, Vecchia RD, D'Orazio N,
Manigrasso MR, Merlitti D, Sensi S. Risk factors for hypertension
in obese women. The role of weight cycling. Eur J Clin Nutr
2000; 54(4): 356-60.
19. Rzehak P, Meisinger C, Woelke G, Brasche S, Strube G, Heinrich
J. Weight change, weight cycling and mortality in the ERFORT
Male Cohort Study. Eur J Epidemiol 2007; 22(10): 665-73.
20. Tsai CJ, Leitzmann MF, Willett WC, Giovannucci EL. Weight
cycling and risk of gallstone disease in men. Arch Intern Med
2006;166(21): 2369-74.
21. Heshka S, Anderson JW, Atkinson RL, Greenway FL, Hill JO,
Phinney SD, Kolotkin RL, Miller-Kovach K, Pi-Sunyer FX. Weight
Loss With Self-help Compared With a Structured Commercial
Program. JAMA. 2003; 289(14): 1792-1798.

2015
Vol. 8 No. 55
doi: 10.3823/1654

22. Becker C, Walle H. Ärztlich betreut, ambulant gegen Adipositas.
Aktuel Ernahrungsmed 2014; 39(04): 256-269.
23. Wechsler G, Bischoff G, Hagen H, Bischoff M. Adipositastherapie
mit Formuladiäten. 2011; 5(2): 89-94.
24. Foster GD, Wyatt HR, Hill JO, McGuckin BG, Brill C, Mohammed
BS, Szapary PO, Rader DJ, Edman JS, Klein S. A Randomized Trial
of a Low-Carbohydrate Diet for Obesity. N Engl J Med 2003;
348: 2082-2090.
25. Lagiou P, Sandin S, Lof M, Trichopoulos D, Adami HO, Weiderpass
E. Low carbohydrate-high protein diet and incidence of
cardiovascular diseases in Swedish women: prospective cohort
study. BMJ 2012; 344: e4026.

Comment on this article:

http://medicalia.org/
Where Doctors exchange clinical experiences,
review their cases and share clinical knowledge.
You can also access lots of medical publications for
free. Join Now!

Publish with iMedPub
http://www.imed.pub
International Archives of Medicine is an open access journal
publishing articles encompassing all aspects of medical science and clinical practice. IAM is considered a megajournal with
independent sections on all areas of medicine. IAM is a really
international journal with authors and board members from all
around the world. The journal is widely indexed and classified
Q1 in category Medicine.

8

This article is available at: www.intarchmed.com and www.medbrary.com

