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Introduction
Diabetes mellitus is a chronic metabolic disorder and one of the
leading causes of death worldwide. About 422 million people
have diabetes globally, amongst the majority living in low-and
middle-income countries.  Over the past few decades, both the
incidence and the prevalence of diabetes have constantly been
increasing and 1.6 million deaths are directly attributed to diabetes
every year [1]. India is the second most affected by diabetes in the
world after China and has an estimated 77 million people with
diabetes. About one in six people (17%) in the world with diabetes
is from India [2]. The prevalence rate of diabetes was 11.8% in
people over the age of 50 years as per the 2019 National Diabetes
and Diabetic Retinopathy Survey report released by the ministry
of health and family welfare [3]. The majority of diabetes cases are
of  type 2 diabetes[4]. Type 2 diabetes mellitus is progressive in
nature, where the pancreatic beta cells cannot secrete enough insulin,
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Complementary interventions could be effective for type 2 diabetic patients as they cause a decrease in blood
glucose levels within the clinical range. Hence the study was aimed to conduct to determine the effectiveness of
cinnamon on blood glucose levels in patients with type 2 diabetes. A quasi-experimental research design was
adopted to conduct the study at Dr.Padmanaba polyclinic with samples of 30 type 2 diabetes patients who met the
inclusion criteria. Patients were assigned to the experimental group (n=15) and the control group (n=15). Demographic
variables were collected from the participants using a structured questionnaire followed by pre-test was done by
checking the fasting and post-prandial blood sugar level for both the groups. The experimental group received
2gms of cinnamon daily in the morning on an empty stomach for 30 days along with routine medical management,
whereas the control group received regular routine care. Post-test was done at the end of 30 days for both groups.
Data were tabulated and analyzed using the SPSS package. The result of the study reveals that there is a statistically
significant reduction in the level of in the fasting blood glucose level and post-prandial blood glucose level of
p<0.0001 and p<0.05 among patients with type 2 diabetes. The findings of the present study concluded that the
prescribed cinnamon is effective in lowering the blood glucose level among patients with type 2 diabetes mellitus.
Hence, the cinnamon administration can be incorporated as an effective method in the management of diabetes
mellitus after replicating the large study samples.
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and at the same time, cells can become resistant to utilize the to
regulate blood sugar. It can be caused by a variety of factors such
as environmental like diet and lifestyle and some genetic links.
There is epidemiologic data that suggest that 9 of  10 cases of  type
2 diabetes are attributed to modifiable lifestyle factors [5]. The
prevalence of type 2 diabetes in Indians may be due to
environmental and lifestyle changes resulting from industrialization
and migration [6]. The goal of therapeutic management of
diabetes is to control and reach the normal level of blood glucose
without hypoglycemia, without causing any disturbance in daily
life activities, and without leading diabetes-related chronic
complications such as heart disease, kidney disease, and damage
to the nerve and eyes. The fasting blood sugar in type 2 diabetes
can be controlled by diet and exercise; if not controlled by diet,
oral drugs are used to maintain the therapeutic glucose level, which
is associated with side effects resulting from long-term use [7].

A series of  cost-effective complementary interventions can improve
patient outcomes. Patients with type 2 diabetes are driven to
manage their conditions through complementary medicine is
different but the major therapies used are nutritional supplements,
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herbal medicines, spiritual therapies, relaxation techniques, and Yoga
[8]. The prevalence of using CAM therapies among T2DM patients
has reached as high as 70% [8-10]. Complementary medicine could
be effective for diabetic patients; they cause a decrease in blood
glucose levels by different mechanisms that could be helpful in
patients’ care and for their better quality of life which is confirmed
by many studies [11]. Studies also showed that most diabetic
patients use herbal medicines more than the other supplemental
therapies because they believe that herbal medicines are natural and
healthy, whereas in poor quality and with improper use, they can be
harmful and cause adverse effects [12,13].

Previous studies have reported and argued that cinnamon helps
lower blood sugar in people with diabetes. Results from a clinical
study suggest that cassia cinnamon improves blood glucose and
cholesterol levels in people with type 2 diabetes and may reduce risk
factors associated with diabetes and cardiovascular disease [14]. The
chemical compound of hydroxy chalcone in cinnamon acts as an
insulin-mimetic in 3T3-LI adipocytes, and Cinnamtannin B1 is an
antioxidant, has been linked to the insulin-like biological activity
of cinnamon, thereby enhancing the activity of insulin[15].
Procyanidin type-A polymers in cinnamon help to improve insulin
receptor autophosphorylation and, thus, effect by increasing the
sensitivity to insulin[16]. It has also been shown that cinnamon,
which is rich in polyphenolic components, reduces oxidative stress
and corrects impaired preprandial glucose if consumed 500mg/dl
a day for 12 weeks [17]. Cinnamon activates the insulin receptor
kinase, increasing glucose uptake, autophosphorylation of the
insulin receptor, and glycogen synthase activity [18]. It has been
stated that cinnamon increases glycogen storage by affecting glycogen
synthesis activity [19]. A randomized controlled trial found that
not enough evidence is available to support the use of cinnamon
as a method for controlling blood sugar [20], and another study
also found no improvement in blood glucose levels [21].  Despite
numerous studies, some studies have shown a benefit from the
cinnamon; some studies have not found any significant changes.
Considering the potential benefit of and keeping in mind the
controversial effect of cinnamon, the current study was aimed at
conducting the effect of consumption of cinnamon on blood
glucose levels among patients with type 2 diabetes.

Materials and Methods
A quasi-experimental research design was adopted to investigate
the efficacy of consumption of cinnamon on blood glucose levels
in type 2 diabetes patients. The study was conducted at
Dr.Padmanaba polyclinic in Chennai after obtaining formal
permission from the concerned authority. Thirty types two diabetes
patients were selected for the study by using a convenience sampling
technique and were assigned to the experimental group (n=15)
and the control group (n=15).  Both male and female patients were
diagnosed to have type 2 diabetes with the age group of more than
30 years and on either regular or irregular treatment whose fasting
blood glucose level is more than 115mgs/dl and willing to give
consent to participate in the study were included in the study. The
exclusion criteria were type II diabetes patients who had a history
of gastric ulcer, allergic reaction to cinnamon, and were taking any
cinnamon-related home remedies. The participants have explained
the purpose of the study and obtained informed consent from the
participants. Demographic variables and clinical variables were
collected by using a structured questionnaire. Pre-test assessment
of fasting and post-prandial blood glucose level was checked for
both groups using a glucometer, and this measurement was
standardized with the lab report. The experimental group was
received 2gm of cinnamon for 30 days on an empty stomach in the
morning along with routine medical treatment. Cinnamon was

consumed in the form of tea which was prepared in 100 ml of
water without adding any flavored agent. The post-test assessment
of both fasting and post-prandial blood glucose levels was done at
the end of 30 days by using the same tool. Confidentiality was
assured throughout the study. The data were tabulated and analyzed
by descriptive and inferential statistics using SPSS statistical package.
A probability of 0.05 or less was taken as statistically significant.

Results
Table 1 shows that most of  the Type 2 diabetes patients in the
experimental group, 4(26%),  7(46.7%) had diabetes mellitus for
>5 years, 12(80%) had an oral hypoglycemic agent as treatment,
15(100%) were on regular treatment, and 7(46.6%) used bitter guard
as a home remedy for diabetes mellitus. Whereas in the control
group, shows that most of  the Type 2 diabetes patients in the
control group, 4(26.7%) were aged between 40 – 50 years and 50 -
60 years respectively, 15(100%) were female, 9(60%) had diabetes
mellitus for >5 years, 11(73.3%) had an oral hypoglycemic agent as
treatment, 15(100%) were on regular treatment and 7(46.6%) used
curry leaf as a home remedy for diabetes mellitus.

The table 2 shows that in the pre-test, all 15(100%) had diabetes in
both the experimental and control group. Whereas in the post-
test, the percentage of diabetes was reduced from 100% to 60% in
the experimental group, and in the control group, no changes were
observed.

Table 1: Frequency and percentage distribution of
demographic variables of Type 2 diabetes in both experimental
and control group
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Table 3 shows that in the pre-test, all 15(100%) had diabetes in
both the experimental and control group. Whereas in the post-
test, 10(66.67%) had diabetes in the experimental group, and all
15(100%) had diabetes in the control group.

Table 4 reveals the pre-test and post-test mean score of  fasting
blood glucose level was 184.0 ± 19.08 and 140.33 ± 18.95. The
calculated paired’t’ test value of fasting blood glucose t = 13.266
and was found to be statistically highly significant at p<0.001 level.
Table 4 also shows that the pre-test means a score of  post-prandial
blood glucose level was 313.67 ± 77.36 and 241.80 ± 44.23. The
calculated paired’t’ test value of post-prandial blood t = 5.750 and
was found to be statistically significant at p<0.05 level. This clearly
infers that the administration of cinnamon tea is effective in
lowering both fasting and post-prandial blood glucose level in
type 2 diabetes patients in the experimental group.

The post-test mean score of fasting bleed glucose level of the
experimental and control group was compared by unpaired t-test,
and the calculated value of t was t = 5.275was found to be statistically
significant at p<0.001 level. The post-test mean score of the post-
prandial bleed glucose level of the experimental and control group
was also compared by unpaired t-test, and the calculated value of t
was t = 2.962 was found to be statistically significant at p<0.001
level. This clearly shows that there was a significant difference
between the post-test level of fasting and post-prandial blood

glucose level in type 2 diabetes patients between the experimental
and control group as shown in table 5.

Table 6 shows that the demographic variable method of  treatment
had shown statistically significant association with the post-test
level of  fasting blood sugar among Type 2 diabetes patients in the
experimental group at p<0.05 level.

The demographic variable age had shown statistically significant
association with the post-test level of post-prandial blood sugar
among Type 2 diabetes patients in the experimental group at p<0.05
level as shown in table 7.

Discussion
Spices such as cinnamon, walnut, green tea, and mint have similar
effects on insulin action and out of which cinnamon is the most
bioactive product [13] and also commonly used spice. The current
study has actively investigated the effect of cinnamon on blood
glucose levels and observed the significant changes in both fasting
and post-prandial blood glucose levels. The present study was
supported by the study conducted by Nildem Kizilaslan et al., that
concluded the difference between the average post-prandial blood
glucose measurements was found to be significant in the individuals
consuming 6g of cinnamon per day and also found the difference
between the average post-prandial blood glucose measurements
before consumption on days 20 and 40 was significant in the

Table 2: Frequency and percentage distribution of  level of  Fasting blood sugar level and among
Type 2 diabetes patients in the experimental and control group

Table 3: Frequency and percentage distribution of  level of  Post Prandial blood sugar level and
among Type 2 diabetes patients in the experimental and control group

Table 4: Effectiveness of  cinnamon tea on fasting and post-prandial blood glucose
level among type 2 diabetes patients in the experimental group
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individuals consuming 1g, 3g, and 6g of cinnamon per day [22].
Similarly in another study by Hlebowicz J et al., 2007 who have
studied the effect of cinnamon on postprandial blood glucose,
gastric emptying, and satiety in healthy subjects and concluded that
the addition of 6 g cinnamon in rice pudding reduces post-prandial
blood glucose and delays gastric emptying without affecting
satiety[12]. B Mang et al., 2009 had conducted a study on the effects
of a cinnamon extract on plasma glucose, HBA, and serum lipids
in diabetes mellitus type 2 and proved the decrease in plasma glucose
correlated significantly with the baseline concentrations from
4months cinnamon intake [23]. This finding is strongly supported
by Serawit Denyo et al., 2019 who reported that cinnamon
significantly reduced fasting blood glucose (FBG) and homeostatic
model assessment for insulin resistance (HOMA-IR) level
compared to placebo in meta-analysis and meta-aggression on
efficacy and safety of cinnamon in type 2 diabetes mellitus and pre-
diabetes patients[24]. Maria Alexandra Bernardo et al., 2015 also
reported that cinnamon tea ingestion also results in a significantly
lower post-prandial maximum glucose concentration and variation
of maximum glucose concentration [25]. However, the present
study found that highly significant reduction in fasting blood
glucose level when compared to the post-prandial blood glucose.
Moreover, post-test level of fasting sugar level is significantly

Table 5: Comparison of  pre-test and post-test levels of  fasting and post prandial blood
sugar among Type 2 diabetes patients between the experimental and control group

Table 6: Association of  post level of  post-prandial blood glucose among Type 2
diabetes mellitus patients with their selected demographic variables in the experimental
group

Table 7: Association of  post level of  post-prandial blood glucose among Type 2
diabetes mellitus patients with their selected demographic variables in the experimental
group

associated with the method of  treatment. Similarly, post-prandial
blood glucose level is associated with age group, which shows that
age and method of treatment may influence the findings of the
study. Studies have been reported that cinnamon has a toxic effect
on the liver especially consuming cinnamon with anti-diabetic drugs
[26]. So precautionary measures were taken before the start of the
intervention, and also no side effects were observed after consuming
cinnamon. In a study by Paul Crawford2009, it was found that
cinnamon lowered HbA1C compared with usual care alone,
lowering HbA1C after consumption of 1g cinnamon daily for 90
days[27]. In another study by Alam Khanet al, 2003 who
demonstrated that intake of 1, 3, or 6 g of cinnamon per day for
40days reduced the mean fasting serum glucose 18–29% and also
reduced the triglyceride, LDL cholesterol, and total cholesterol in
people with type 2 diabetes [14]. Anne-Marie Roussel et al., 2009
showed that consuming 500 mg of cinnamon extract daily for 12
weeks decreased a marker of oxidative stress by 14% in adults with
pre-diabetes [17]. The current study is limited to observing the
measurement ofHbA1C, lipid profile, and oxidative stress among
patients with type 2 diabetes mellitus. A study by Farzaneh
Hasanzade et al., 2013 found that cinnamon consumption for 60
days did not change the glucose level of diabetic patients [21]. This
finding is in contrast with current study findings. Hence the current
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study suggests conducting a further study with a longer duration
of  intervention, and by measuring HbA1C, lipid profile and
oxidative stress, body mass index as cinnamon help to reduce the
body weight and also to calculate the exact dosage and frequency of
cinnamon consumption among patients with diabetes mellitus.

Conclusion
The findings of the present study concluded that the prescribed
cinnamon is effective in lowering the fasting blood glucose level
among patients with type 2 diabetes mellitus. It is also a simple,
safe, cost-effective, and non-pharmacological method that could
be easily prepared by anybody at home, and it does not cause any
side effects. Hence, cinnamon administration can be incorporated
as an effective method in the management of diabetes mellitus.
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