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Table 1. Excluded studies with reasons (n = 88) 

Reason for exclusion References 

Not systolic and diastolic blood pressure as 
outcome (n= 82) 

[36-117] 

Evaluation of immediate post-consumption 
effect (n=1) 

[118] 

Duplicate data of other studies (n=2) [119, 120] 
Had no control group (n= 1) [121] 
Studies conducted in children (n= 2) [122, 123] 

Figure 1. Study selection flow diagram
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Table 2. Characteristics of eligible studies evaluating the effect of cinnamon supplementation on SBP and DBP 

Author 
(Ref) 

Publication 
year  

Participants Gender 
Sample size 
(control / 

intervention) 
Age (years) Study design 

Duration 
(wk) 

Intervention/control 
(name and daily dose) Result Diet 

Notes about 
glycemic 

indicators 
(cinnamon vs. 

placebo group) 

The time of 
consumption 

Akilen et 
al. [20]  

2010 T2DM Both 30/28 54.9 ± 9.8 
RCT 

double blind 
12 

2000 mg of cinnamon 
powder 
(Cinnamomum 
cassia)/starch 

↓ DBP 
↓ SBP 

Follow their 
normal 
routine diet 

Significant 
decrease 

With meals 

Azimi et 
al. [30] 

2014 T2DM Both 40/39 54.33 ± 0.5 
RCT 

single blind 
8 

3000 mg of cinnamon 
powder 
(Cinnamomum verum) 
+ three glasses of 
tea/three glasses of 
tea 

↔ 
DBP 

↔ SBP 

Follow their 
normal 
routine diet 

No change 
Three times 
throughout 

the day 

Aldayel et 
al. [124] 

2016 
Overweigh

t 
F 8/7 

Control= 
53 ± 2.7 

Intervention= 
56 ± 1.3 

RCT 
single blind 

8 

5000 mg of cinnamon 
powder 
(Cinnamomum 
cassia)/corn flour 

↓ DBP 
↓ SBP 

Follow their 
normal 
routine diet No change 

Immediately 
after meals 

Gupta et 
al. [22] 

2017 MetS Both 58/58 44.8 ± 7.8 
RCT 

double blind 
16 

3000 mg of cinnamon 
powder/ wheat flour ↓ DBP 

↓ SBP 

Macronutrie
nts equal to 
placebo 
group 

Significant 
decrease 

Immediately 
after meals 

Vafa et al. 
[28] 

2012 T2DM Both 19/18 

Control= 
55.67 ± 7.98 

Intervention= 
54.11 ± 10.37 

RCT 
double blind 

8 

3000 mg of cinnamon 
powder 
(Cinnamomumzeylanic
um)/wheat flour 

↔ 
DBP 

↔ SBP 

Follow their 
normal 
routine diet 

Significant 
decrease 

With meals 

Shishehb
or et al. 
[125] 

2018 RA F 18/18 

Control= 
49.11 ± 7.45 

Intervention= 
44.66 ± 11.22 

RCT 
double blind 

8 

2000 mg of cinnamon 
powder 
(Cinnamomum 
burmannii)/starch 

↓ DBP 
↔ SBP 

Follow their 
normal 
routine diet No change 

Immediately 
after meals 



Critical Comments In Biomedicine 2021; 2(1): e1006. 

 

7 

 

Author 
(Ref) 

Publication 
year  

Participants Gender 
Sample size 
(control / 

intervention) 
Age (years) Study design 

Duration 
(wk) 

Intervention/control 
(name and daily dose) Result Diet 

Notes about 
glycemic 

indicators 
(cinnamon vs. 

placebo group) 

The time of 
consumption 

Soni et al. 
[24] 

2015 T2DM M 15/15 52 (40-60) RCT, parallel 6 

2000 mg of cinnamon 
powder 
(Cinnamomum cassia)/ 
no receiving 
supplementation 

↔ 
DBP 
↓ SBP 

Follow their 
normal 
routine diet Significant 

decrease 
Immediately 
after meals 

Wainstein 
et al. [29] 

2011 T2DM Both 29/30 63.05 ± 10.85 RCT, parallel 12 

1200 mg of cinnamon 
powder (Cinnamomum 
cassia)/ microcrystalline 
cellulose 

↔ 
DBP 

↔ SBP 

NA 

No change With meals 

Anderson 
et al. [26] 

2015 Prediabetic Both 63/72 61.3 ± 6.36 
RCT 

double blind 
8 

500 dried water 
extract of cinnamon 
(Cinnamomum cassia)/ 
wheat flour 

↔ 
DBP 

↔ SBP 

NA 

Significant 
decrease 

Twice a day 

Sengsuk 
et al. [23] 

2016 T2DM Both 49/50 

control=  
56.9 ± 1.2 

Intervention= 
57.2 ± 1.1 

RCT 
double blind 

8 

1500 mg of cinnamon 
powder/ placebo ↓ DBP 

↓ SBP 

Macronutrie
nts equal to 
placebo 
group 

Significant 
decrease 

Immediately 
after meals 

Zeigenfus
s et al. 
[126] 

2006 
Prediabetes 

&  MetS 
Both 12/10 46.0 ± 9.7 

RCT 
double blind 

12 

500 mg of water 
soluble extract 
(equivalent to 10000 
mg of whole cinnamon 
powder)/ 
microcrystalline 
cellulose 

↔ 
DBP 
↓ SBP 

Follow their 
normal 
routine diet 

Significant 
decrease 

With meals 

SBP, systolic blood pressure; DBP, diastolic blood pressure; Ref, reference; F, females; M, males; T2DM, type 2 diabetes mellitus; MetS, metabolic syndrome; RA, rheumatoid arthritis; RCT, 

randomized clinical trial; NA, not available; ↓, reduction; ↔, no change 
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Table 3. Study quality and risk of bias assessment 

Author, year 
(reference) 

Random 
sequence 

generation 

Allocation 
concealment 

Blinding of 
participants and 

personnel 

Blinding of 
outcome 

assessment 

Incomplete 
outcome data 

Selective 
reporting 

Akilen, 2010 [20] L L L L L L 

Azimi, 2014 [30] L L H H L L 

Aldayel, 2016 [124] U U H H L L 

Gupta, 2017 [22] L L L L L L 

Vafa, 2012 [28] U U L L L L 

Shishehbor, 2018 
[125] 

L L L L L L 

Soni, 2015 [24] U U U U L L 

Wainstein, 2011[29] L L L L L L 

Anderson, 2015 [26] L L L U L L 

Sengsuk, 2016 [23] L L L L L L 

Zeigenfuss, 2006 
[126] 

U U L U L L 

Ref, reference; L, low risk; H, high risk; U, unclear 
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Figure 2. Forest plot summarizing the effects of cinnamon supplementation on systolic blood pressure 

Figure 3. Forest plot summarizing the effects of cinnamon supplementation on diastolic blood pressure 
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Table 4. Results of overall and subgroup analysis of relevant randomized controlled trials in meta-analysis of the effect of cinnamon supplement on systolic 
and  diastolic bllod pressure1 

Systolic blood pressure Diastolic blood pressure 

Study group 
No. of 
trials 

Meta-analysis Heterogeneity Meta-analysis Heterogeneity 

WMD2 (95%CI) P effect 
Q 

statistic 
P within 

group 
I2 (%) 

P 
between 

subgroups 
WMD (95%CI) P effect 

Q 
statistic 

P within 
group 

I2 (%) 
P between 
subgroups 

Overall 11 -5.72 (-8.63, -2.80) <0.001 53.04 <0.001 81.1 - -4.06 (-6.68, -1.44) 0.002 88.08 <0.001 88.6 - 
Gender 
Both 8 -4.87 (-8.15, -1.60) 0.004 46.29 <0.001 84.9 

0.034 
-3.641 (-6.66, -.61) 0.0018 64.29 <0.001 89.1 

<0.001 Females 2 -12.41 (-18.5, -6.33) <0.001 0.00 0.97 0.00 -8.89 (-11.29, -6.49) <0.001 0.23 0.63 0 
Males 1 -3.87 (-10.42. 2.68) 0.24 0.00 - - 0.4 (-2.5, 3.42) 0.72 0.00 - - 
Health status 
T2DM 6 -4.06 (-7.84, -.27) 0.035 31.07 <0.001 83.9 

0.004 

-2.015 (-4.55, 0.52) 0.12 18.08 0.003 72.3 

<0.001 
Prediabetes & MetS 3 -6.57 (-13.05, -0.098) 0.047 10.69 0.005 81.3 -4.8 (-10.06, 0.44) 0.073 26.68 <0.001 92.5 
Others  
(Overweight & RA) 

2 -12.41 (-18.5, -6.33) <0.001 0.00 0.97 0 -8.89 (-11.29, -6.49) <0.001 0.23 0.63 0 

Duration 
<12 wk 7 -5.19 (-9.90, -0.47) 0.03 33.97 <0.001 82.3 

<0.001 
-4.03 (-7.31, -0.75) 0.016 46.02 <0.001 87.0 

<0.001 
≥12 wk 4 -6.62 (-9.23, -4.02) <0.001 6.39 0.094 53 -4.11 (-8.48, 0.24) 0.064 26.2 <0.001 88.6 
Dose 
<2000 mg/d 3 -6.63 (-13.79, 1.07) 0.094 12/19 0.002 83.6 

0.22 
-4.88 (-10.44, 0.66) 0.085 10.58 0.005 81.1 

<0.001 2000-3000 mg/d 3 -6.04 (-9.81, -2.27) 0.002 3.56 0.16 43.8 -2.58 (-6.09, 0.92) 0.14 6.41 0.04 68.8 
≥ 3000 mg/d 5 -5.52 (-11.44, 0.39) 0.067 34.34 <0.001 88.4 -4.27 (-8.67, 0.13) 0.057 52.40 <0.001 92.4 
The time of consumption 
With meals 5 -4.67 (-8.20, -1.13) 0.01 6.62 0.085 54.7 

<0.001 

-1.65 (-3.43, 0.11) 0.067 3.32 0.34 9.7 

<0.001 
Immediately after 
meals 

4 -9.5 (-8.63, -2.80) <0.001 6.33 0.17 36.8 -7.32 (-11.50, -3.15) 0.001 35.36 <0.001 88.7 

Others  2 0.77 (-1.39, 2.41) 0.48 0.63 0.42 0.00 -1.87 (-3.48, -0.27) 0.022 1.02 0.31 1.7 
The results of glycemic indicators 
Significant decreased 7 -5.72 (-8.81, -2.64) <0.001 23.82 0.001 74.8 

0.001 
-3.81 (-7.21, -0.42) 0.027 65.30 <0.001 90.8 

0.92 
No change 4 -6.35 (-13.56, 0.85) 0.084 18.92 <0.001 84.1 -4.54 (-9.54, 0.44) 0.074 22.78 <0.001 86.8 

1 All analyses were performed using random effects model 
WMD, weighted mean difference. T2DM, type 2 diabetes mellitus; MetS, metabolic syndrome; wk, week; RA, rheumatoid arthritis
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