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Abstract A randomized, double-blind, placebo-con-

trolled trial was performed to investigate the effect of

cinnamon supplementation on glucose, triglyceride (TG),

and high density lipoprotein-cholesterol (HDL-C) levels,

TG/HDL-C ratio, blood pressure (BP), and estimated

glomerular filtration rate (eGFR) for ninety-nine type 2

diabetes mellitus (T2DM) patients. Forty nine (49)

patients with T2DM were in the cinnamon group whereas

50 were in the placebo group. All participants received

either a cinnamon or placebo capsule daily for the 60-day

study period. At the end of the study, median glucose, TG,

TG/HDL-C ratio, and BP were significantly decreased

(p\ 0.005) whereas HDL-C and eGFR levels were sig-

nificantly increased (p\ 0.005) in the cinnamon supple-

mentation group. Interestingly, the study also revealed

reduction of HbA1c levels after the 60-day study period.

In the placebo group, glucose, TG levels tended to

increase and HDL-C levels tended to decrease whereas

systolic and diastolic BP, HbA1c, and BUN CT were

significantly increased and eGFR was significantly

reduced (p\ 0.005). Cinnamon supplementation reduced

plasma glucose, HbA1c, triglyceride, TG/HDL-C ratio,

and BP and increased HDL-C levels and eGFR in subjects

with T2DM. Cinnamon supplementation may be benefi-

cial for those with T2DM to prevent and control diabetic

complications.
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Abbreviation

T2DM Type 2 diabetes mellitus

Glu Glucose

BUN Blood urea nitrogen

CT Creatinine

HbA1c Hemoglobin A1c

TC Total cholesterol

TG Triglycerides

HDL-C High-density lipoprotein cholesterol

LDL-C Low-density lipoprotein cholesterol

TG/HDL-C

ratio

Triglycerides/high-density lipoprotein

cholesterol ratio

eGFR Estimated glomerular filtration rate

BP Blood pressure

Introduction

Type 2 diabetes mellitus (T2DM), a metabolic disorder

with multiple etiology, is one of the leading causes of

morbidity and mortality worldwide [1, 2]. The prevalence

of T2DM is increasing and is predicted to occur in

approximately 5 % of the global population by 2025 [3].

The disorder is characterized by insulin resistance, hyper-

insulinemia, b-cell dysfunction, and subsequent b-cell
failure [4]; T2DM is associated with both microvascular

(including retinopathy, nephropathy, and neuropathy) and

macrovascular (cardiovascular diseases) complications [5–

7]. The incidence of cardiovascular diseases is two to
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fourfold greater among people with T2DM [8]. Although

the causes of T2DM and cardiovascular diseases are mul-

tifactorial, diet definitely affects the incidence and severity

of these diseases.

Strategies for reducing blood glucose, lipid levels, and

blood pressure (BP) include pharmacologic treatment,

lifestyle modification, and dietary changes. However, an

increasing number of literature reports focus on use of

natural supplements for treatment of diabetes. Cinnamon

(Cinnamomum cassia) has become a natural product of

interest because it has been hypothesized to provide health

benefits, for example the ability to reduce blood glucose

and levels of serum lipids. It has been suggested that the

effect of cinnamon on blood glucose can be attributed to its

active component cinnamaldehyde [9]. Cinnamon has been

of research interest for patients with diabetes since the

1990s, when peroxisome proliferator-activated receptors

(PPARs) were recognized as a possible therapeutic target

for diabetes and dyslipidemia [10]. Cinnamon extracts have

been shown to increase in-vitro glucose uptake and

glycogen synthesis and to increase phosphorylation of the

insulin receptor. Cinnamon extracts are also likely to aid

initiation of the insulin cascade system [11, 12]. Insulin is

also crucially important in lipid metabolism [12]. We

postulated that consumption of cinnamon might improve

plasma glucose, blood lipid levels, estimated glomerular

filtration rate (eGFR), and blood pressure for patients with

T2DM.

Materials and methods

Subjects

The study was a randomized, double-blind, placebo-con-

trolled trial. All patients were recruited from a volunteer

list of patients who had previously attended the Diabetes

Care Clinic activities of Ladyao Hospital, Nakonsawan

Province, Thailand (December 2012–December 2013) and

had been diagnosed with T2DM for over 5 years. All were

C40 years old, not on insulin therapy at randomization,

ambulatory outpatients with no acute cardiovascular or

neurologic event 6 months before the study, no history of

active tobacco smoking, and no oral intake of vitamin

supplements in the last 60 days. Medical treatment for

diabetes had to be stable for the last 3 months, with HbA1c

B9 % (B74.9 mmol/mol). All participants received at least

two sessions of diet and lifestyle advice during the study

period, as for standard care. Medications were not altered

for either group during the study period. Exclusion criteria

were cardiovascular, neuromuscular, arthritic, pulmonary,

or other debilitating diseases, and those who currently

smoked, had poor glycemic control, or were on insulin

treatment. Patients were randomized, by use of a table of

random numbers with blocks of four, to receive cinnamon

or placebo. Treatment was concealed by placing the

patients’ assignments in sequence in sealed opaque envel-

opes that were drawn in ascending consecutive order.

Treatment was kept strictly confidential, so researchers and

subjects were unaware, and revealed at the end of the

study. Ninety-nine T2DM patients participated in the

study. The duration of diabetes was similar for both groups:

9.04 ± 4.76 years for the cinnamon group and

8.14 ± 2.75 years for the placebo group.

Identical-looking capsules of cinnamon (500 mg) and

placebo were purchased from the Government Pharma-

ceutical Organization, Thailand. After baseline assessment

for eligibility, each subject was told to take one capsule

immediately after meals three times a day (as suggested in

a leaflet), for a total of 60 days. Each subject met a reg-

istered dietician at baseline and in the week before the end

of the study to assess general daily dietary intake and

cinnamon. Four 24 h recalls were conducted for each

subject, especially elderly subjects. The study protocol was

approved by the Ethics Committee of the Naresuan

University (55-03-01-0020). All subjects provided written

informed consent before participating and providing a

blood sample for their health check in this study.

Anthropometric data and blood pressure

measurement

Physical examination included anthropometry and blood

pressure measurement. Height, weight, and blood pressure

(BP) were measured and body mass index (BMI) was

calculated. Waist circumference (WC) was measured at the

midpoint between the rib cage and the top of lateral border

of iliac crest during minimum respiration. BP was mea-

sured after the participants had been seated and rested for

5 min, as the mean value of at least two measurements for

these participants on the same day with calibrated desktop

sphygmomanometers. Hypertension was defined as an

average BP C140/90 mmHg or if the participant was tak-

ing antihypertensive medications or had been diagnosed

with HT.

Blood sample collection and biochemical

determination

Venous blood samples were collected without stasis after a

12 h fast and 30 min rest in a supine position. Blood

specimens were processed and assayed in the clinical lab-

oratory of Ladyao Hospital, Nakornsawan, Thailand.

Determination of fasting plasma glucose (Glu), total

cholesterol (TC), triglycerides (TG), and high density

lipoprotein cholesterol (HDL-C) was based on enzymatic
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techniques; determination of hemoglobin A1C (HbA1c)

was based on the turbidimetric inhibition immunoassay

(TINIA) on hemolyzed whole blood (standardized

according to the International Federation of Clinical

Chemistry) by use of an Hitachi 912 autoanalyzer (Roche

Diagnostic, Switzerland) and low-density lipoprotein

cholesterol (LDL-C) was calculated by use of Friedewald’s

equation, which is valid for TG values less than or equal to

400 mg/dl.

eGFR was calculated by use of the Cockroft–Gault for-

mula which incorporates age, body weight, and sex [13].

The formula is: eGFR = [(140 - age) 9 weight (kg) 9

constant]/[serum creatinine (lmol/L)] where 1.23 and 1.04

are constants for men and women, respectively. Serum

Table 1 Baseline characteristics of treatment and placebo groups

Treatment group (n = 49) Placebo group (n = 50) p value*

Age (years) 57.2 ± 1.1 56.9 ± 1.2 0.939

Sex

Male 16 (32.7 %) 16 (32 %) –

Female 33 (67.3 %) 34 (68 %) –

BMI (kg/m2) 24.7 (22.1–27.4) 24.7 (22.5–27.4) 0.086

WC (cm) 90.0 (84.5–96.5) 89.0 (85.0–96.0) 0.852

Systolic BP (mmHg) 134.5 (126.8–144.0) 135.0 (127.0–142.0) 0.162

Diastolic BP (mmHg) 83.5 (79.0–91.3) 80.0 (73.5–90.0) 0.131

Baseline glucose (mmol/l) 8.53 (7.26–10.56) 7.59 (6.38–9.19) 0.887

Baseline HbA1c (mmol/mol) 63.9 (57.4–80.9) 60.7 (56.3–68.3) 0.150

BUN (mmol/l) 6.06 (4.99–7.13) 4.64 (3.57–6.07) 0.572

CT(lmol/l) 97.24 (79.56–114.92) 79.56 (70.72–88.40) 0.128

eGFR (ml/min/1.73 m2) 59.61 (47.70–80.99) 61.10 (58.57–74.12) 0.783

Baseline lipid profiles

Total cholesterol (mmol/l) 4.26 (3.56–4.77) 4.39 (3.79–5.02) 0.207

Triglycerides (mmol/l) 1.32 (1.02–2.27) 1.40 (1.01–2.28) 0.934

HDL-C (mmol/l) 1.22 (1.01–1.44) 1.42 (1.15–1.67) 0.019

LDL-C (mmol/l) 2.19 (1.63–2.61) 2.32 (1.86–2.83) 0.512

TG/HDL-C ratio 2.71 (1.57–5.25) 2.39 (1.45–4.42) 0.031

Patients who had diabetes medications stopped during the study period (n) 3 2 –

Number of capsules remaining (capsule count after 12 weeks) – 1 –

* Mann–Whitney U test

Table 2 Effect of cinnamon on glucose, triglycerides, HDL-C, and HbA1c for T2DM patients

Baseline (n = 49) Final treatment (n = 49) Difference p value*

Systolic BP (mmHg) 134.5 (126.8–144.0) 127.5 (119.3–134.0) 8.5 (5.0 to 13.3) \0.001

Diastolic BP (mmHg) 83.5 (79.0–91.3) 76.0 (70.0–81.3) 8.0 (5.0 to 12.0) \0.001

Glucose (mmol/l) 8.53 (7.26–10.56) 7.32 (6.52–9.85) 0.55 (0.47 to 1.82) 0.026

BUN (mmol/l) 6.06 (4.99–7.13) 4.64 (3.92–6.06) 1.07 (0.53 to 2.14) 0.020

CT (lmol/l) 97.24 (79.56–114.92) 79.56 (70.72–88.4) 8.84 (8.84 to 0.40) 0.003

eGFR (ml/min/1.73 m2) 59.61 (49.70–80.99) 70.96 (64.12–92.97) -6.85 (-25.98 to 9.36) \0.001

Total cholesterol (mmol/l) 4.26 (3.56–4.77) 4.28 (3.73–5.03) -0.15 (-0.89 to 0.31) 0.120

Triglyceride (mmol/l) 1.32 (1.02–2.27) 1.20 (0.79–1.70) 0.32 (-0.05 to 0.95) 0.001

HDL-C (mmol/l) 1.22 (1.01–1.44) 1.50 (1.24–1.75) -0.26 (-0.36 to -0.12) \0.001

LDL-C (mmol/l) 2.19 (1.63–2.61) 2.22(1.86–2.73) -0.18 (-0.69 to 0.34) 0.100

TG/HDL-C ratio 2.71 (1.57–5.25) 1.93 (1.15–3.01) 0.95 (0.18 to 2.02) \0.001

HbA1c (mmol/mol) 63.9 (57.4–80.9) 59.6 (50.8–71.0) 0.9 (0.0 to 1.3) \0.001

* Wilcoxon signed-rank tests
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creatinine was measured in lmol/L. eGFR was classified by

stages, in accordance with the Kidney Disease Outcome

Quality Initiative (KDOQI) [14] criteria, as follows: Stage I:

normal eGFR (C90 ml/min/1.73 m2); Stage II: mild eGFR

(60–89 ml/min/1.73 m2); Stage III: moderate eGFR

(30–59 ml/min/1.73 m2); Stage IV: severe eGFR (\30 ml/

Fig. 1 Median concentration of each variable before and after

cinnamon supplementation for T2DM patients. P50 median, GluBeCi

glucose concentration at baseline, GluAfCi glucose concentration

after cinnamon supplementation, HbA1cBeCi HbA1c concentration at

baseline, HbA1cAfCi concentration after cinnamon supplementation,

BUNBeCi BUN concentration at baseline, BUNAfCi BUN concen-

tration after cinnamon supplementation, GFRBeCi glomerular filtra-

tion rate at baseline, GFRAfCi glomerular filtration rate after

cinnamon supplementation, SystBeCi systolic blood pressure at

baseline, SystAfCi systolic blood pressure after cinnamon supple-

mentation, DiastBeCi diastolic blood pressure at baseline, DiastAfCi

diastolic blood pressure after cinnamon supplementation, TGBeCi

triglyceride concentration at baseline, TGAfCi triglyceride concen-

tration after cinnamon supplementation, HDLBeCi HDL-C concen-

tration at baseline, HDLAfCi HDL-C concentration after cinnamon

supplementation, TGHDLBeCi TG/HDL-C ratio at baseline,

TGHDLAfCi TG/HDL-C ratio after cinnamon supplementation

Effect of cinnamon supplementation on glucose, lipids levels, glomerular filtration rate, and… 127

123



min/1.73 m2); and Stage V: end-stage renal disease: eGFR

(\15 ml/min/1.73 m2). eGFR lower than 60 ml/min/

1.73 m2 (moderate eGFR) was defined as chronic kidney

disease (CKD).

Statistical analysis

Categorical data are reported as percentages. Continuous

data are reported as mean ± standard deviation (SD), or

median and interquartile range for non-normally dis-

tributed data, and tested by use of the Kolmogorov–Smir-

nov test. Differences between these clinical data for the

same subjects were analyzed by use of the Friedman Test

and were repeated with Wilcoxon signed-rank tests

(2-tailed non-parametric tests); these tests were used to

assess differences between baseline and after receiving

supplementation in both groups (intragroup) for 60 days.

The Mann–Whitney U-test was used to detect differences

for the intergroup. p-values less than 0.05 were regarded as

statistically significant. All analysis was performed by use

of SPSS version 13.0 (SPSS, Chicago, IL, USA).

Results

No adverse effect was observed for forty-nine (90.7 %) of

the group that took the cinnamon supplement continuously

for the 60-day period. During the intervention period, three

Table 3 Effect of placebo supplementation on biochemical variables for T2DM patients

Baseline (n = 50) Final treatment (n = 50) Difference p value*

Systolic BP (mmHg) 130.0 (121.0–140.0) 136.5 (127.8–143.5) -5.0 (-13.3 to 3.0) 0.007

Diastolic BP (mmHg) 80.0 (73.5–90.0) 83.0 (78.0–95.0) -0.5 (-14.0 to 5.3) 0.044

Glucose (mmol/l) 7.59 (6.38–9.19) 8.03 (6.38–10.51) -0.50 (-1.60 to 0.52) 0.058

BUN (mmol/l) 4.64 (3.57–6.07) 4.99 (4.28–6.42) -0.71 (-2.14 to 1.25) 0.001

CT(lmol/l) 79.56 (70.72–88.40) 88.40 (79.56–106.068 -8.84 (-26.52 to 8.84) 0.001

eGFR (ml/min/1.73 m2) 61.10 (58.57–74.12) 57.58 (52.88–64.12) 3.47 (2.02 to 9.52) \0.001

Total cholesterol (mmol/l) 4.39 (3.79–5.02) 4.59 (4.05–5.30) -0.28 (-0.68 to 0.26) 0.012

Triglyceride (mmol/l) 1.40 (1.01–2.28) 1.49 (1.05–1.99) -0.011 (-0.50 to 0.25) 0.937

HDL-C (mmol/l) 1.42 (1.15–1.67) 1.40 (1.17–1.68) 0.026 (-0.285 to 0.207) 0.549

LDL-C (mmol/l) 2.32 (1.86–2.83) 2.17 (1.84–2.97) 0.05 (-0.44 to 0.40) 0.940

TG/HDL-C ratio 2.39 (1.45–4.42) 2.04 (1.32–3.11) 0.14 (-0.62 to 1.21) 0.363

HbA1c (mmol/mol) 60.7 (56.3–68.3) 63.9 (59.6–73.8) -0.14 (-0.62 to 1.21) 0.002

* Wilcoxon signed-rank tests

Table 4 Comparison of the changes in concentrations of each variable for the cinnamon supplementation and placebo T2DM groups at the end

of the study

Conc. change for cinnamon supplement (n = 49) Conc. change for placebo group (n = 50) p value*

Systolic BP (mmHg) 8.5 (5.0 to 13.3) -5.0 (-13.3 to 3.0) \0.001

Diastolic BP (mmHg) 8.0 (5.0 to 12.0) -0.5 (-14.0 to 5.3) 0.002

Glucose (mmol/l) 0.55 (0.47 to 1.82) -0.50 (-1.60 to 0.52) 0.001

BUN (mmol/l) 1.07 (0.53 to 2.14) -0.71 (-2.14 to 1.25) 0.006

CT(lmol/l) 8.84 (8.84 to 0.40) -8.84 (-26.52 to 8.84) \0.001

eGFR (ml/min/1.73 m2) -6.85 (-25.98 to 9.36) 3.47 (2.02 to 9.52) \0.001

Total cholesterol (mmol/l) -0.15 (-0.89 to 0.31) -0.28 (-0.68 to 0.26) \0.001

Triglyceride (mmol/l) 0.32 (-0.05 to 0.95) -0.011 (-0.50 to 0.25) \0.001

HDL-C (mmol/l) -0.26 (-0.36 to -0.12) 0.026 (-0.285 to 0.207) \0.001

LDL-C (mmol/l) -0.18 (-0.69 to 0.34) 0.05 (-0.44 to 0.40) 0.178

TG/HDL-C ratio 0.95 (0.18 to 2.02) 0.14 (-0.62 to 1.21) \0.001

HbA1c (mmol/mol) 0.9 (0.0 to 1.3) -0.14 (-0.62 to 1.21) \0.001

* Mann–Whitney U test
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participants dropped out of the treatment group, and two

(9.3 %) were later excluded from the study because they

stopped taking their antidiabetic medication during the

cinnamon intervention period. Fifty of the patients in the

placebo group participated until the end of the study; three

of the participants in the placebo group (5.7 %) dropped

out of the study because they moved to work with their

families in other provinces.

The data revealed significant differences between the

groups (p\ 0.05) by use of the Friedman Test. Further

comparison was made between the baseline characteristics

of the cinnamon and placebo groups; the results are shown

in Table 1. At baseline both HDL-C and TG/HDL-C ratio

were better in the placebo group than in the cinnamon

supplementation group. At the end of the study, BMI and

WC were not significantly different from the baseline.

Supplementation of the daily diet with 1.5 g cinnamon led

to statistically significant decreases in plasma glucose, TG,

and TG/HDL-C ratio, and increases in serum HDL-C levels

(p\ 0.05) after 60 days (Wilcoxon signed-rank tests;

Table 2; Fig. 1). Surprisingly, the study results also

revealed a statistically significant decrease in HbA1c con-

centration, although our study period was only 60 days.

This study also found that BP, both systolic and diastolic,

was reduced and eGFR was increased in the cinnamon

supplementation group, whereas BP had significantly

increased and eGFR had significantly decreased in the

placebo group at the end of the study. Values after 60 days

had decreased significantly; increases ranged from 6.73 to

28.8 % in the cinnamon supplementation group. There

were no significant changes in serum total cholesterol or

LDL-C levels in the groups consuming cinnamon. It has

been suggested that long-term consumption of cinnamon

could be more beneficial than shorter use for reduction of

triglyceride levels among people with type 2 diabetes [15].

Responses to different doses of cinnamon were not tested

in this study. In the placebo group, glucose and TG/HDL-C

ratio values were not significantly different, triglyceride

levels tended to increase, HDL-C levels tend to decrease,

and total cholesterol and HbA1c significantly increased at

the end of the study, as shown in Table 3. All effects on

clinical variables in the study are shown in Table 4 and

Fig. 2.

Discussion

Botanical products can improve glucose metabolism and

the overall condition of individuals with diabetes not only

by hypoglycemic effects but also by improving lipid

metabolism, antioxidant status, and capillary function [15,

16]. This study revealed the effects of cinnamon (1.5 g per

day) on reduction of glucose, triglyceride levels, TG/HDL-

C ratio, and HbA1c and increasing of HDL-C levels for

subjects with T2DM. The data were also reinforced by the

observation that there were no significant changes for any

of the patients in the placebo groups. No problems with

compliance were noted; neither were there problems

associated with consumption of 1.5 g cinnamon per day.

Cinnamon has been shown to increase in-vitro glucose

uptake and glycogen synthesis and to increase phospho-

rylation of the insulin receptor. In addition, cinnamon

extracts are likely to aid in initiation of the insulin cascade

system [11, 12] and insulin is also of crucial importance in

lipid metabolism. Dyslipidemia in T2DM is characterized

by elevated triglyceride, reduced HDL-C and small dense

LDL-C particles, elevated triglyceride-rich remnant

lipoprotein, and increased circulating insulin concentration

[17]. This study also revealed a reduction in TG/HDL-C

ratio among T2DM patients. Previous studies have

demonstrated that lipoprotein ratio, TG/HDL-C, was

associated with insulin resistance and increased risk of

CVD [17]; cinnamon may have resulted in a decrease in

insulin resistance and increased insulin sensitivity among

the T2DM patients in this study. This study showed that

consumption of cinnamon led to improved glucose and

blood lipids levels in vivo. Anderson et al. [18] also

demonstrated the beneficial effects of cinnamon on glucose

control. Cinnamon extracts also increase glucose uptake

and glycogen synthesis; an in-vivo study showed cinnamon

possibly helped initiate the insulin cascade system [19]. In

another study, cinnamon was claimed to be a natural

insulin sensitizer [20]. The insulin-sensitizing effect of

cinnamon has been established in in-vitro cell-line studies

with adipocytes [12, 18, 20] and in in-vivo animal studies

bFig. 2 Concentration changes for each variable for the cinnamon

supplementation group and placebo group. GluCCi glucose concen-

tration change after cinnamon supplementation, GluCCon glucose

concentration change in placebo group at the end of the study,

HbA1CCCi HbA1c concentration change after cinnamon supplemen-

tation, HA1cCCCon HbA1c concentration change in placebo group at

the end of the study, BUNCCi BUN concentration change after

cinnamon supplementation, BUNCCon BUN concentration change in

placebo group at the end of the study, CTCCi creatinine concentration

change after cinnamon supplementation, CTCCon creatinine concen-

tration change in placebo group at the end of the study, TGCCi

triglyceride concentration change after cinnamon supplementation,

TGCCon triglyceride concentration change in placebo group at the

end of the study, HDLCCi HDL-C concentration change after

cinnamon supplementation, HDLCCon HDL-C concentration change

in placebo group at the end of the study, SystCCi systolic blood

pressure change after cinnamon supplementation, concentration

change after cinnamon supplementation, SystCCon systolic blood

pressure change in placebo group at the end of the study, DiastCCi

diastolic blood pressure change after cinnamon supplementation,

DiastCCon diastolic blood pressure change in placebo group at the

end of the study, TGHDLCCi TG/HDL-C ratio change after cinnamon

supplementation, TGHDLCCon TG/HDL-C ratio change in placebo

group at the end of the study
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[19]. The bioactive compound methyl hydroxychalcone

polymer (MHCP), isolated from cinnamon, acts as a

mimetic of insulin [12].

In this study a decreased in HbA1c levels in diabetic

patients was observed after only 60 days. The main

mechanisms of the significant reduction of HbA1c could be

the action of cinnamon in delaying gastric emptying [21],

increasing glycogen synthesis by activating glycogen syn-

thase and inhibiting glycogen synthase kinase 3b, and

reducing glucose absorption in the small intestine by

increasing glucosidase enzymes and inhibition of intestinal

ATPase [18, 22]. Intake of cinnamon also improves insulin

sensitivity and may lead to beneficial antioxidant effects

[23]. A limitation of this study is that the amounts of

polyphenolic polymers and flavonoids in the blood and the

dose effect were not measured for the individual

participants.

The relationship between BP and the kidney is com-

plex; each may adversely affect the other. It has been

hypothesized that slightly reduced GFR might be associ-

ated with increased BP or that increased GFR might be

associated with reduced BP; this study demonstrated

increased eGFR and reduced BP in T2DM patients with

cinnamon supplementation. Cinnamon supports healthy

circulation by bringing blood from the center of the body

to the skin. Results obtained from use of animals as case

studies are also indicative of the ability of cinnamon to

regulate blood pressure via peripheral vasodilatation [24].

This mechanism may have caused increased eGFR in the

cinnamon supplementation group and may be consistent

with the hypothesis of the renal cause of essential

hypertension, although it can also be explained by renal

damage caused by elevated BP. Control of traditional risk

factors (hypertension, diabetes, and dyslipidemia) has a

substantial effect on CKD progression [25, 26]. Among

the risk factors of CVD, hypertension had the greatest

effect on CKD [27].

There are a variety of conflicting results from random-

ized controlled trials (RCTs) on the effects of cinnamon on

glycemic and lipidemic reduction. Blevins et al. [28]

demonstrated the reversed effect of increased plasma glu-

cose levels and no significant change in HbA1c after

3 months of consuming 1 to 1.2 g/d of Cinnamon cassia

versus placebo. However, this trial was published only as a

research brief, so many of the study characteristics were

unclear. Vanschoonbeek et al. [29] conducted RCTs on

postmenopausal women and demonstrated that cinnamon

did not improve insulin sensitivity, oral glucose tolerance,

lipid profile and hemoglobin A1c levels after 30 days

supplementation. Altschuler et al. [30] also demonstrated

no beneficial effects of cinnamon on adolescents with type

1 diabetes.

Conclusion

Cinnamon supplementation reduced plasma glucose,

HbA1c, triglyceride, TG/HDL-C ratio, and BP, and

increased HDL-C levels and eGFR among people with type

2 diabetes. Cinnamon may be beneficial for those with

T2DM to prevent and control diabetic complications.
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