
Nutrition and Metabolic Insights 2012:5 77–83

doi: 10.4137/NMI.S10498

This article is available from http://www.la-press.com.

© the author(s), publisher and licensee Libertas Academica Ltd.

This is an open access article. Unrestricted non-commercial use is permitted provided the original work is properly cited.

Open Access
Full open access to this and 
thousands of other papers at 

http://www.la-press.com.

Nutrition and Metabolic Insights

O r i g inal     R e s e a r c h

Nutrition and Metabolic Insights 2012:5	 77

The Effects of Cinnamomum Cassia on Blood Glucose Values 
are Greater than those of Dietary Changes Alone

Ashley N. Hoehn and Amy L. Stockert
Department of Pharmaceutical and Biomedical Sciences, Raabe College of Pharmacy, Ohio Northern University, Ada, 
OH, USA. Corresponding author email: a-stockert@onu.edu

Abstract: Eighteen type II diabetics (9 women and 9 men) participated in a 12-week trial that consisted of 2 parts, a 3-week control 
phase followed by a 9-week experimental phase where half of the subjects received 1000 mg of Cinnamomum cassia while the other 
half received 1000 mg of a placebo pill. All of the subjects that were in the cinnamon group had a statistically significant decrease in 
their blood sugar levels with a P-value of 3.915 × 10−10. The subjects in the cinnamon group had an average overall decrease in their 
blood sugar levels of about 30 mg/dL, which is comparable to oral medications available for diabetes. All subjects were educated on 
appropriate diabetic diets and maintained that diet for the entire 12 week study. Greater decreases in blood glucose values were observed 
in patients using the cinnamon compared to those using the dietary changes alone.
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Introduction
Control of blood glucose levels is essential for quality 
of life in patients with type II diabetes.1 Connections 
between prolonged elevated blood glucose levels and 
blindness, kidney disease, and nerve damage are now 
well established.2 Likewise, increased incidences of 
heart disease are also noted in uncontrolled type 2 
diabetics.3–5 Oral medications including sulfonylureas, 
biguanides, thiazolidinediones, alpha-glucosidase 
inhibitors, meglitinides, and dipeptidyl peptidase 
IV inhibitors are capable of lowering hemoglobin 
A1C (HbA1C) levels 0.5%–2%. Although traditional 
therapies such as insulin injections and oral medica-
tions are effective at decreasing blood glucose levels, 
some side effects and limitations in certain patient 
populations necessitate exploration of other options 
that complement dietary and lifestyle modifications. 
These side effects include the potential for lactic aci-
dosis, weight gain, contraindication in people with 
heart failure, and gastrointestinal disturbances such 
as gas and diarrhea.6 Although effective, insulin injec-
tions may be needed several times a day and provide 
repeated discomfort for patients.

Cinnamon has long been linked to a decrease in 
blood glucose levels. Medicinal use of cinnamon dates 
back approximately 5000 years, when it was primar-
ily used for the treatment of diarrhea, upset stomach, 
bad breath, and other digestive problems, as well as 
for relief of poor appetite, nausea, cramps, and gas.7 
Interestingly, many of these conditions may also be 
related to improper use of glucose by the body.

Cinnamon has been shown to significantly help 
patients with type II diabetes manage their condition. 
It appears to help control and normalize the glucose 
levels of diabetics who have an inability to respond 
to insulin.8–12 The compound in cinnamon responsi-
ble for its insulin-like behavior is still up for debate. 
Originally the component of cinnamon that appeared 
to be responsible for decreasing blood glucose levels 
was methylhydroxy chalcone polymer (MHCP), which 
likely functions as a molecular mimic. In vitro experi-
ments suggest that MHCP functions by activation of 
cell receptors, presumably insulin receptors.13 More 
recently, it has been suggested that the polyphenols in 
cinnamon, specifically polyphenol A, are responsible 
for decreases in blood glucose witnessed.9,14–16

The original clinical trial involved sixty untreated 
type II diabetics and explored the fasting blood 

glucose levels of each group supplementing with 
0–0 grams of cinnamon at each meal for forty days. 
Fasting blood glucose values were measured on days 
zero, twenty, forty, and sixty. Results indicated a con-
sistent decrease in glucose levels for subjects taking 
cinnamon supplements versus placebo.10

Results identified a decrease in blood glucose 
levels independent of the amount of cinnamon given 
relative to placebo. A decrease compared to values at 
day 0 was still evident 20 days after ceasing cinnamon 
supplementation. The majority of theories regarding 
mechanism of blood sugar reduction via cinnamon 
focus on the insulin-like properties of the compound, 
MHCP, and a variety of polyphenolic compounds.17 
Thus far, insulin-like properties appear to be central-
ized to facilitating cellular uptake of glucose.13,18,19

Considering that the active compound in cinna-
mon aqueous extracts likely binds the insulin recep-
tors, long term effects from receptor sensitivity and 
receptor levels should also be explored.8,10,13,18,20,21 
Likewise, MHCP or other cinnamon compounds 
may have additional activities that give cinnamon 
the ability to modulate serum glucose levels over 
time. The present study explores the immediate and 
long term effects of cinnamon supplementation on 
type II diabetics relative to the effects that are gen-
erally obtained from dietary modification. The study 
highlights significant decreases in both fasting and 
two hour postprandial blood glucose values, which 
become apparent within one week of the study and 
stabilize by the end of the study.

Dietary and lifestyle changes alone have the ability 
to decrease blood glucose levels. Our research indi-
cates a comparable reduction in fasting and two hour 
postprandial blood glucose values with cinnamon 
supplementation. Our study compares dietary changes 
(placebo group) to decreases observed in the subjects 
supplementing dietary changes with cinnamon.

Materials and Methods
Subject selection
The subjects participating in the data experiment 
were all untreated type II diabetics between the ages 
of sixty and seventy. The group was a mixture of 
middle class Caucasian men and women who volun-
teered for the study. All of the subjects were asked 
to review a consent form and complete a question-
naire regarding the purpose for the study. The study 
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was reviewed and approved by the institutional 
review board. All subjects were notified of their 
right to withdraw from the experiment at any time. 
Upon completion of the consent form, the subjects 
were instructed on how to safely monitor their blood 
sugar levels using glucose meters, as well as how to 
record these values in the Clinilogs they were given. 
Additionally, the patients were instructed to record 
their dietary intake each day. The privacy of all of 
the subjects was protected. All of the data was kept 
anonymous; each subject was given a number so that 
his or her information could be tracked. The study 
was submitted and approved by the institutional 
review board.

Experimental design
Both of the subject groups completed a three week 
control by monitoring their fasting blood glucose 
(morning) and once two hours after finishing a meal 
(two hour postprandial). Once in the morning dur-
ing weeks 4 to 12, Group 1 took a placebo capsule 
(1000 mg) formulated by placing sugar free instant 
pudding into a gel capsule. Group 2 took a 1000 mg 
Cinnamomum cassia capsule once every morning 
during weeks 4 to 12.

Data collection
Subjects were controlled for three weeks prior to the 
start of either placebo or cinnamon supplementation. 
During this time the subjects were instructed to fol-
low a diabetic diet and monitor blood glucose values 
(both fasting and two hour postprandial). At the end 
of week 3, subjects were instructed to begin treat-
ment (placebo or cinnamon). Subjects completed the 
twelve weeks of the experiment and Clinilogs were 
analyzed to determine if the cinnamon had a signifi-
cant effect on blood glucose values. The weekly aver-
age was calculated for each subject.

Reported food intake
Subjects were instructed on how to complete a food 
diary and Clinilog containing measurements of their 
fasting blood sugar levels. Subjects were also edu-
cated on the type of diet to follow for the duration of 
the study and how to complete the food diary form 
found in the Clinilog. Subjects were supplied with 
either a Cinnamomum cassia capsule from a general 
nutrition store or a placebo capsule.

Physical activity assessment
The study required the subjects to maintain the same 
activity level that they had two months prior to the 
beginning of the study. The reason for this was to see 
if taking Cinnamomum cassia could lower blood glu-
cose levels without need of changing typical habits 
and routines. We felt it was important to limit the vari-
ables for this initial study by eliminating any poten-
tial effects from physical activity. Future studies may 
include a larger sample size and should evaluate the 
effects of physical activity on blood glucose levels as 
well.

Statistics
The P-values for the placebo and cinnamon groups 
were commuted using a t-test. The t-test was con-
ducted using one-tailed distribution, two-sample 
unequal variance parameters on Microsoft Excel. 
The P-value gives one the probability of the percent 
change being due to chance. This study selected a 
P-value of less than 0.01 to make sure that there is 
less than a one percent chance that these results were 
random.

Results and Discussion
The average from week 1 and week 12 were reported 
as the beginning average and ending average, 
respectively. Weekly averages were completed for 
both fasting and two-hour post meal. Clinilogs and 
dietary journals were analyzed for each subject. All 
subjects recorded their fasting blood glucose levels 
following a 10 to 12 hour fast overnight. Breakfast 
was the most common meal used for the two-hour 
postprandial testing. The meals prior to the two-
hour post meal values were examined for each sub-
ject in order to identify consumption of foods with 
high glycemic index. The most common food with 
a high glycemic index consumed during breakfast 
was orange juice. As expected, data trends sug-
gested that two-hour post meal blood glucose was 
slightly elevated in subjects reporting meals with 
higher glycemic index values. Subjects reporting 
that they consumed fruit juices prior to the two-
hour post meal glucose measurement did so con-
sistently with very little variation in diet each day. 
Table 1A shows the overall percent change for each 
subject as well as the overall percent change for the 
placebo group. Table  1B summarizes the changes 
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Table 1. The average beginning and average ending values for each subjects’ fasting and two-hour post-meal blood 
glucose are shown. 

Beginning average Ending average Percent change
Fasting Post-meal Fasting Post-meal Fasting Post-meal

(A) Placebo group
Subject 1 139.6 164.9 140.0 166.9 0.3% 1.2%
Subject 2 140.0 163.3 141.3 169.1 1.0% 3.6%
Subject 3 143.6 159.0 142.2 166.2 -1.0% 4.5%
Subject 4 140.9 159.9 140.9 167.9 0.0% 5.0%
Subject 5 141.1 159.0 136.9 167.0 -3.0% 5.0%
Subject 6 140.5 157.0 137.4 166.9 -2.2% 6.3%
Subject 7 136.3 153.7 138.2 159.5 1.4% 3.8%
Subject 8 143.5 164.5 142.4 167.0 -0.7% 1.5%
Subject 9 141.2 158.5 138.4 165.7 -2.0% 4.5%
Group 140.7 160.0 139.7 166.2 -0.7% 4.0%
(B) Cinnamon group
Subject 10 143.5 163.5 121.3 135.1 -15.5% -17.4%
Subject 11 136.2 150.5 110.9 125.2 -18.6% -16.8%
Subject 12 150.9 170.2 115.1 133.1 -23.7% -21.8%
Subject 13 146.5 165.5 112.5 136.7 -23.2% -17.4%
Subject 14 134.4 148.5 111.6 127.2 -17.0% -14.3%
Subject 15 140.0 156.0 113.0 138.8 -19.2% -11.0%
Subject 16 143.8 161.3 113.0 138.7 -21.4% -14.0%
Subject 17 133.4 151.6 110.9 137.0 -16.9% -9.6%
Subject 18 135.1 151.5 108.5 126.0 -19.7% -16.8%
Group 140.4 157.6 113.0 133.1 -19.5% -15.5%

analyzed for the cinnamon treatment group. The 
placebo group did not have statistically significant 
decreases. The average fasting blood glucose value 
for the placebo group decreased by approximately 
0.1  mg/dL per week, a decrease of approximately 

0.7%. The two-hour post meal blood glucose 
value increased for the placebo group an average 
0.6 mg/dL per week, an increase of 3.9%.

Subjects in the cinnamon group had significant 
decreases. The group as a whole had a P-value of 

Weeks 1–3 Weeks 4–12
(C) The P values for the paired t-test
Subject 1—Placebo P , 0.0001 P , 0.0001
Subject 2—Placebo P , 0.0001 P , 0.0001
Subject 3—Placebo P , 0.0001 P , 0.0001
Subject 4—Placebo P , 0.0001 P , 0.0001
Subject 5—Placebo P , 0.0001 P , 0.0001
Subject 6—Placebo P , 0.0001 P , 0.0001
Subject 7—Placebo P , 0.0001 P , 0.0001
Subject 8—Placebo P , 0.0001 P , 0.0001
Subject 9—Placebo P , 0.0001 P , 0.0001
Subject 10—Cinnamon P , 0.0001 P , 0.0001
Subject 11—Cinnamon P , 0.0001 P , 0.0001
Subject 12—Cinnamon P , 0.0001 P , 0.0001
Subject 13—Cinnamon P , 0.0001 P , 0.0001
Subject 14—Cinnamon P , 0.0001 P , 0.0001
Subject 15—Cinnamon P , 0.0001 P , 0.0001
Subject 16—Cinnamon P , 0.0001 P , 0.0001
Subject 17—Cinnamon P , 0.0001 P , 0.0001
Subject 18—Cinnamon P , 0.0001 P , 0.0001

Notes: (A) corresponds to the placebo group and (B) corresponds to the cinnamon group. (C) shows the results of the paired t-test.
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1.591 × 10−16 for their fasting blood sugar levels and 
a P-value of 3.915 × 10−10 for their post-meal values. 
These values correspond to a decrease in fasting blood 
glucose of nearly 19.5% and a decrease in post-meal 
blood glucose of on average 15.5%. A decrease in 
HbA1C of 1%–2%, as seen with the oral, corresponds 
to approximately 30–60 points off the average blood 
glucose.6 An obvious limitation to the study was the 
inability to obtain HbA1C at the beginning and end 
of the study for each patient. Measurements of insu-
lin levels would have also been preferred, but it was 
not possible to get these due to financial constraints. 
Future work should include both measurements. 
Although patients in this study declined an HbA1C 
test prior to and following the test, we averaged the 
beginning fasting and post-meal group average, and 
compared this figure to the ending averages. We esti-
mated our HbA1C percent decreases in the same way 
physicians estimate the average blood sugar values 
from actual HbA1C measurements. Given the reliabil-
ity of these estimates, we would expect future studies 
to have the predicted effects on HbA1C. Our results 
suggest an average decrease of about 30 points, 
comparable to what can be observed with the oral 
medication.6 A potentially interesting measurement 
for future studies is the insulin level in comparison to 
the blood glucose value. These measurements would 
provide information about insulin sensitivity, impor-
tant for extrapolating these results to a population 
with insulin resistance that has not yet developed type 
2 diabetes.

An interesting consideration for future work would 
be to determine if cinnamon and available oral thera-
pies would have an additive decrease on the HbA1C 
values. We completed a literature search for this type 
of information and have not found any studies with 
cinnamon in conjunction with available oral drugs. 
This is an obvious necessity for future work, but the 
current study completes the first step in this process.

Another goal of the study was to determine how 
rapidly a decrease would be observed following initi-
ation of cinnamon therapy. Figure 1 charts the results 
from the cinnamon group’s weekly average. The two-
hour post-meal blood glucose group average (squares) 
and fasting blood glucose (diamonds) both showed 
significant decreases. The average decrease rate was 
2.9 mg/dL per week for the two-hour post-meal and 
3.2  mg/dL per week for the fasting blood glucose. 

Interestingly, the most significant decrease occurred 
between weeks 3 and 4, the time during which the 
cinnamon treatment began. The rate of decrease was 
maintained for approximately two weeks despite 
the continued use of cinnamon. The rate of decrease 
between weeks 3 and 4 was about 10 mg/dL for fast-
ing and approximately 8 mg/dL for the two-hour post-
meal measurement. This week corresponds to the first 
week in which patients took the cinnamon capsule. 
The chart shows that the individual averages of the 
subjects in the cinnamon group ranged from −7.143 
to −13.143 mg/dL.

The final goal of the experiment was to look at the 
P-values from a paired t-test. The P-values from this 
calculation would show that the difference between 
the fasting and two-hour post-meal blood glucose 
readings were statistically significant (P , 0.01) for 
each subject. The null hypothesis was that the mean 
difference between the fasting and two-hour post-meal 
blood glucose levels would equal zero. This means 
that these two values for each subject should be equal 
because of the paired design of the data. The P-values 
shown in Table 1C demonstrate that all of the sub-
jects were statistically significant with a P  ,  0.01. 
Our results clearly demonstrate that dietary changes 
alone do not make a significant decrease in either 
postprandial or fasting blood glucose levels, while a 
combination of dietary modification and cinnamon 
supplementation results in a significant decrease 
in blood glucose levels. Although these results are 
clearly significant the following limitations should be 
considered for future studies: inclusion of individuals 
with pre-diabetes or insulin resistance in the popula-
tion, assessment of insulin sensitivity, and confirma-
tion of expected HbA1C values.

Discussion
Our data demonstrate that diet  alone cannot reduce 
blood glucose values as significantly as a combination 
of diet and cinnamon supplementation. Furthermore, 
our data demonstrate that cinnamon supplementation 
can be as effective as some oral diabetic medications 
in terms of control over HbA1C levels. Our study was 
unique in that it was also designed to examine the rates 
of decrease in blood glucose values. We observed a 
rapid decrease in both the fasting and postprandial 
blood glucose values within approximately 1 week 
after beginning the cinnamon supplementation. These 
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values continued to decrease at approximately that 
same rate until two weeks after beginning supplemen-
tation, when the rate of decrease slowed considerably 
until reaching a stable level at week 8 (two-hour post-
prandial) and week 9 (fasting). Our data strongly sup-
port available literature suggesting that one or more 
of the compounds in cinnamon functions to alter con-
trol over carbohydrate metabolism as opposed to only 
increasing glucose uptake.8,13,14,19,22,23 The data indi-
cates the need for further research in the area of meta-
bolic signaling sensitive to cinnamon extracts.
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