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Abstract 
Objective: Cinnamon effect on blood pressure remains 

controversial. The present pilot study assessed cinnamon effect on 

blood pressure, and metabolic profile of stage 1 hypertension 

patients (S1HTN). 

Materials and Methods: This double-blind placebo-controlled 

randomized trial was conducted between June and October 2019, in 

Mashhad, Iran. Study inclusion criteria comprised S1HTN diagnosis, 

based on 24-hour ambulatory blood pressure monitoring (ABPM). 

Subjects were randomly assigned to two groups: cinnamon group 

(capsule, 1500 mg/day, 90 days) and placebo group. On days 0 and 90, 

ABPM derived systolic and diastolic blood pressure (SBP and DBP, 

respectively), blood lipid profile, and fasting blood sugar (FBS) were 

recorded. 

Results: The two groups did not differ significantly regarding 

vascular risk factors, educational status, lipid profile and blood 

pressure at baseline, except for lower HDL-c in cinnamon group 

(p=0.03). On day 90, there was no significant difference between two 

study groups for lipid profile and blood pressure. A statistically 

significant decrease in mean 24-hr SBP and mean day SBP was 

observed in the cinnamon group, while mean night SBP and mean 

night DBP were decreased significantly in the placebo group after 90 

days. A statistically significant decrease in mean change of day value 

of SBP was found in the cinnamon group, compared to the placebo. 

On day 90, FBS remained practically unchanged but a significant 

increase in HDL-c (5.8 unit; p=0.01) and a significant decrease in 

LDL-c levels (17.7 unit; p=0.009) were observed in the cinnamon 

group compared to placebo group.   

Conclusion: Cinnamon caused a statistically significant decrease in 

mean ambulatory SBP but in a clinically moderate way, and lipid 

profile was significantly improved. Therefore, cinnamon might be 

considered a complementary treatment in subjects with S1HTN. 
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Introduction 
Several studies have shown the 

continuous relationship of blood pressure 

and cardiovascular disease (Lewington et 

al. 2002). This relationship seems to pertain 

to mild hypertension as well. For patients 

with stage 1 hypertension (S1HTN) defined 

by systolic blood pressure (SBP) of 140–

159 mm Hg or diastolic blood pressure 

(DBP) of 90–99 mm Hg (Brook and 

Rajagopalan 2018; Whelton et al., 2018), 

evidence accumulates that treated patients 

with controlled blood pressure levels have 

significant lower rates of mortality and 

stroke (Thomopoulos et al. 2014). At the 

same time, ambulatory blood pressure 

measurements were found to be satisfactory 

correlated to all-cause mortality and 

vascular events in hypertensive African 

Americans while ambulatory 

measurements of SBP and DBP added to 

the identification of patients at risk beyond 

clinic blood pressure measurements (Yano 

et al. 2019). 

In different corners of the world, 

cinnamon has been used by various cultures 

since long ago. The genus Cinnamon with 

nearly 250 species, contains trees of 10-17 

m high that grow in Southern America, 

Southeastern Asia and Australia (Mousavi 

et al. 2019a). Cinnamon has been also 

traditionally used in cuisine as a 

flavoring/coloring agent (IM et al. 2014; 

Ranasinghe et al. 2013). Two main species 

of Cinnamomum, Cinnamomum 

zeylanicum and Cinnamomum cassia, exert 

antitumoral and antioxidant properties 

(Kawatra and Rajagopalan 2015). These 

two species mainly differ in terms of 

coumarin (1, 2-benzopyrone) level (Archer 

1988). Nevertheless, both plant species 

contain phytochemicals such as eugenol, 

cinnamaldehyde, and camphor (Gruenwald 

et al. 2010). Generally, major chemicals 

reported to be present in cinnamon include 

coumarin, cinnamic acid, eugenol, and 

cinnamaldehyde that contribute to its 

pharmacological properties (e.g. anti-

inflammatory, anti-oxidant, anti-diabetic, 

and anti-obesity) (Jayaprakasha and Rao 

2011; Khan et al. 2003; Mousavi et al. 

2019b). With respect to the blood lipid 

profile, cinnamon could decrease LDL-c 

but improve HDL-c (Allen et al. 2013; 

Askari et al. 2014; Khan et al. 2003). In a 

randomized double -blind control trial, 16-

week administration of 3 g cinnamon per 

day to subjects with metabolic syndrome, 

led to significant decreases in fasting blood 

sugar (FBS), glycosylated haemoglobin 

(HbA1C) and body mass index (BMI) as 

well as marked improvements of blood 

pressure, serum total cholesterol, low-

density lipoprotein (LDL-c) cholesterol, 

serum triglycerides (TG), and high-density 

lipoprotein (HDL-c) cholesterol (Jain et al. 

2017). 

Effect of cinnamon on blood pressure is 

a controversial issue as besides trials that 

reported its blood-pressure lowering effect, 

there are reports that found cinnamon 

ineffective in this context (Azimi et al. 

2016; Vafa et al. 2012; Wainstein et al. 

2011; Ziegenfuss et al. 2006). In 2013, 

Akilen et al. showed that based on data 

reported by three randomized clinical trials, 

administration of cinnamon (at doses 

ranging 0.5 to 2.4 g/day for 12 weeks) 

results in remarkable decrement of SBP and 

DBP in patients with prediabetes and 

diabetes type II (Akilen et al. 2013). 

In an animal study done in normotensive 

(NR) rats, salt-loaded hypertensive rats 

(SLHR), L-NAME hypertensive rats 

(LNHR) and spontaneously hypertensive 

rats (SHR), effects of C. zeylanicum extract 

on the blood pressure were assessed. 

Intravenous administration of the extract 

led to a significant decrease in blood 

pressure in all animals (Nyadjeu et al. 

2011). Similarly, a hypotensive effect was 

found for this extract in NTR and SLHR; 

also, authors suggested that the extract’s 

vasorelaxant activity in the rat thoracic 

aortic ring segments, is probably mediated 

through modulation of L-type voltage-

sensitive calcium channels (Wansi et al. 

2007). 

To shed light on possible effects of 

cinnamon on blood glucose/lipid profile as 
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well as blood pressure, in the present trial, 

we administered cinnamon to S1HTN 

patients for 90 days and evaluated the 

above-noted parameters. 

  
 

Materials and Methods 
General description of the study 

The present study is a double-blind 

randomized placebo-controlled trial. The 

Ethics committee of Mashhad University of 

Medical Sciences approved the study 

protocol (approval No. 

IR.MUMS.MEDICAL.REC.1397.577). 

Also, the trial was registered at 

https://www.irct.ir/ (registration 

No.IRCT20191204045605N1). Before 

being enrolled, all participants received and 

signed a consent form. Trial registration, 

baseline/eligibility testing, allocation, and 

follow-up were all conducted in accordance 

with Consolidated Standards of Reporting 

Trials guidelines (Schulz et al. 2010). 

 

Preparation of cinnamon/placebo 

capsules 

Dried cinnamon )from Cinnamomum 

zeylanicum) was purchased from local 

market in Mashhad, Iran in June 2019. 

Cinnamon capsules (containing 500 mg of 

dried cinnamon powder) and placebo 

capsules (containing 500 mg lactose 

powder) were prepared at School of 

Pharmacy, Mashhad University of Medical 

Sciences. The capsules were identical in 

appearance. 

 

Study subjects 

In the present trial, 40 individuals (age 

range 40-75 years old) of both sexes who 

referred to cardiology clinic of Imam Reza 

hospital, Mashhad University of Medical 

Sciences, during the “Iranian National 

Campaign for Blood Pressure Control”, 

between June and October 2019 and 

diagnosed with S1HTN (office clinic visits 

SBP>140mmHg and/or DBP>90mmHg, 

24h ambulatory mean SBP>130 mmHg and 

DBP>80 mmHg) were enrolled in the study 

(Consort flowchart is provided in Figure 1). 
 

Figure 1. Consort flowchart of the present trial 

https://www.irct.ir/
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 Blood pressure was measured with the 

use of calibrated mercury 

sphygmomanometers, with the patient 

resting in the seated position for 2 minutes. 

A mean of two clinic blood pressure 

readings was selected. 24-hour ambulatory 

blood pressure monitoring was performed 

with the use of validated, automatic 

instruments (ABP-700, AVECINNA Co.) 

that were programmed to measure  patients’ 

blood pressure  at 30 minute intervals 

during the day and 60 minute intervals 

during the night and the relevant readings 

were evaluated by a certified cardiologist. 

Study subjects were non-diabetic, had no 

history of liver disease, and were not 

receiving any blood pressure lowering 

treatment at the time of enrollment; also, 

subjects had a 10-year cardiovascular 

disease risk <10%, based on heart risk 

assessment scoring see page 

http://www.cvriskcalculator.com/. 

Exclusion criteria were presence of end-

organ damage including heart/renal failure, 

presence of causes of secondary 

hypertension (e.g. Cushing’s syndrome, 

acromegaly, hypo/hyperthyroidism and 

hyperaldosteronism), or pregnancy and 

breast-feeding. In this pilot study, 20 

individuals in each group, were included. 

Power analysis was done at the end of the 

study to determine the effect size with 20 

individual per group; by considering type I 

error=0.05, and type II error=0.2, the 

estimated effect size was 20% compared to 

the control group. 

 

Allocation, treatment and measurements 
Using a computer-based random-

number generator, participants were 

randomly and equally allocated to 

cinnamon or placebo groups. In each group, 

the subjects received 500 mg capsules three 

times a day for 90 days (cinnamon dose was 

chosen based on previous reports (Allen et 

al. 2013; Mousavi et al. 2019a; Zare et al. 

2019). At two time points (i.e. days 0 

(considered baseline) and 90), BMI, blood 

lipid profile (in terms of LDL-c, HDL-c, 

cholesterol and triglycerides (TG) levels) 

and blood sugar profile (i.e. FBS level) 

were measured. On the same days, patients 

were evaluated with the use of 24-hour 

ambulatory blood pressure monitoring. In 

the present trial, participants and clinical 

assessor were blinded to the study groups.  
 

Statistical analysis 

Data is presented as mean±SD or 

percentages. SPSS Ver. 18 (SPSS, Inc., 

Chicago, IL, USA) was used for the 

statistical analysis. The Kolmogorov–

Smirnov test was used to evaluate the 

normal distribution of variables analyzed. 

Independent t-test was used (in case of non-

parametric data, Mann-Whiney U test was 

done) to compare cinnamon’s and placebo 

effects. Wilcoxon sign test was employed to 

compare the before-after changes of the 

studied variables in each study group. We 

also calculated changes of variables by 

subtracting values on day 90 from those of 

day 0 and compared this difference between 

the two study groups by Mann-Whiney U 

test. Chi square test or Fisher exact test was 

used to compare categorical variables 

between groups. Statistical difference was 

set at p<0.05. 

 
 

Results 

In this trial, three subjects (1 from 

cinnamon group and 2 from placebo group) 

early discontinued treatment and were 

excluded from final analysis. The 

demographics of the study population are 

summarized in Table 1. 
 

Table 1. Demographic records of the participants 

randomly allocated to the two groups. 
 

 Cinnamon 

group 

Placebo 

group 

p 

Age (years old), 

mean±sd 

54.4±10.2 49.8±9.07 0.227¥ 

Sex (Male) (%) 14 (   (7.37  11 (1636 )  0.414 ⃰

Family history of 
IHD (%) 

4 (21.1) 3 (16.7) 0.734 ⃰

Family history of 

HTN (%) 

12 (63.2) 5 (27.8) 0.031 ⃰

Family history of 

DM (%) 

7 (36.8) 6 (33.3) 0.823 ⃰

Smoking (%) 4 (21.1) 4 (22.2) 0.931 ⃰
Job Employed (%) 16 (84.2) 14 (77.8) 0 .878 ⃰

University education 
(%) 

12 (63.2) 9 (50.0) 0.528 ⃰

¥Independent T test, ⃰Chi square test 

http://www.cvriskcalculator.com/
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The two study groups were matched in 

terms of mean age, sex, BMI, education 

status, job, familial history of diabetes and 

CVD; however, familial history of 

hypertension differ significantly between 

the two groups. On day 0 (i.e. before 

initiation of the intervention), 24-hr SBP 

and DBP, as well as BMI, were recorded 

and blood samples were collected (for 

assessment of lipid and FBS levels) (Tables 

2 and 3). No significant differences 

between the groups were recorded. 

Cinnamon and placebo groups presented 

different patterns of blood pressure changes 

over time. A statistically significant 

decrease in mean 24-hr SBP and mean day 

SBP was observed in the cinnamon group, 

while mean night SBP and mean night DBP 

were decreased significantly in the placebo 

group after 90 days. At the end of the study, 

blood pressure values were not significantly 

different between the 2 groups (p>0.05) 

(Table 2). Mean changes in blood pressure 

were not significantly different between the 

two study groups (Figure 2), while mean 

change of day value of SBP was significantly 

decreased in the cinnamon group compared to 

the placebo (p=0.03). At baseline, although 

BMI was higher in cinnamon-administered 

subjects compared to placebo group, the 

said difference was not statistically 

significant. Comparison of the mean 

changes of BMI before and after the 

intervention did not show significant 

differences between the groups. 

 

 
 

Figure 2. Mean change in blood pressure (mmHg) 

and body mass index after 90-day intervention in 

cinnamon and placebo group. BMI: body mass 

index; DBP: diastolic blood pressure; SBP: systolic 

blood pressure. 

 
 

Table 2. Systolic and diastolic blood pressure as well as BMI, measured before initiation of the trial (day 0) and 

after the completion of the trial (day 90). BMI: body mass index; DBP: diastolic blood pressure. 
 

Day 0 Day 90  

 Cinnamon Placebo p value* Cinnamon Placebo p value** p value # p value ## 

Mean±sd 24-hr 

SBP (mmHg) 

131±4.44 131±4.59 0.648 130±4.58 6.1 ±5.45 0.994 0.03 0.1 

Mean±sd 24-hr 

DBP (mmHg) 

79.1±6.28 79.1±5.67 0.985 78.4±5.45 78.8±5.61 0.715 0.1 0.5 

Mean±sd day SBP 

(mmHg) 

133±4.53 132±4.38 0.444 132±4.31 132±5.15 0.848 0.004 0.8 

Mean±sd night 

SBP (mmHg) 

107±5.54 109±4.34 0.140 106±5.49 108±4.61 0.167 0.2 0.01 

Mean±sd day 

DBP (mmHg) 

80.2±6.09 80.5±5.70 0.906 79.5±5.63 80.8±5.84 0.480 0.09 0.4 

Mean±sd night 

DBP (mmHg) 

75.5±6.14 76.6±5.87 0.577 76.6±4.92 77.8±5.63 0.362 0.1 0.03 

BMI 

(kg/m2),Mean±sd 

28.4±3.52 26.4±3.02 0.073 28.2±3.34 26.0±2.71 0.036 0.3 0.01 

*Comparison between Cinnamon and placebo groups on day 0, by Mann-Whitney U test. 

**Comparison between Cinnamon and placebo groups on day 90, by Mann-Whitney U test. 

#Comparison between data of day 0 and 90 in Cinnamon group, by Wilcoxon Signed rank test. 

##Comparison between data of day 0 and 90 in placebo group, by Wilcoxon Signed rank test. 
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At baseline, HDL-c was significantly 

lower in the cinnamon compared to placebo 

group (42.3±9.67 vs 50.9±13.4 mg/dl; 

p=0.03). No significant difference in HDL-

c levels was found between the 2 groups at 

the end of the study. This is due to the 

significantly higher HDL-c levels measured 

in the cinnamon-administered subjects, on 

day 90 compared to day 0 (47.0±1.9 vs 

42.3±9.67 mg/dl, respectively; p=0.002), 

while no significant variation in HDL-c 

values in the placebo group was observed 

(49.8±2.26 vs 50.9±13.4 mg/dl, 

respectively; p=0.5) (Table 3). Importantly, 

mean change in HDL-c was significantly 

greater in the cinnamon group compared to 

the placebo group (Figure 3). At the end of 

the study, cinnamon supplementation led to 

a significant decrease of total cholesterol 

and LDL-c levels in treated subjects, in a 

magnitude of possibly high clinical value 

(cholesterol decrease 10.1±10 , p=0.001 

and LDL decrease: 19.2± 24, p=0.001) 

(Figure 3). 

FBS did not show significant differences 

between the two groups on day 90. It must 

be noted that no side effect was reported by 

the participants. 

 

  
Figure 3. Mean change in metabolic profiles after 

90-day intervention in cinnamon and placebo group. 

FBS: fasting blood sugar; HDL-c: high-density 

lipoprotein cholesterol; LDL-c: low-density 

lipoprotein cholesterol; and TG: triglyceride. 

 

 

 
Table 3. Biochemical parameters measured before initiation of the trial (day 0) and after the completion of the 

trial (day 90). FBS: fasting blood sugar; HDL-c: high-density lipoprotein cholesterol; LDL-c: low-density 

lipoprotein cholesterol; and TG: triglyceride. 
 

Day 0 Day 90  

 Cinnamon Placebo p value* Cinnamon Placebo p value** p value # p value ## 

LDL-c  

(mg/dl), 

mean±sd 

100±32.83 95.4±21.49 0.619 80.8±6.70 93.9±5.25 0.137 0.001 0.96 

HDL-c  

(mg/dl), 

mean±sd 

42.3±9.67 50.9±13.4 0.032 47.0±1.90 49.8±2.26 0.352 0.002 0.5 

TG (mg/dl), 

mean±sd 

123±55.20 106±54.6 0.261 122±55.9 107±55.0 0.354 0.4 0.6 

Cholesterol 

(mg/dl), 

mean±sd 

162±34.72 168±29.6 0.511 152±30.6 164±24.4 0.097 0.001 0.6 

FBS (mg/dl), 

mean±sd 

94.3±7.05 93.4±5.59 0.964 93.7±5.42 92.6±5.28 0.593 0.8 0.1 

*Comparison between Cinnamon and placebo groups on day 0, by Mann-Whitney U test. 

**Comparison between Cinnamon and placebo groups on day 90, by Mann-Whitney U test. 

#Comparison between data of day 0 and 90 in Cinnamon group, by Wilcoxon Signed rank test. 

##Comparison between data of day 0 and 90 in placebo group, by Wilcoxon Signed rank test. 
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Discussion 
The present study shows a considerable 

beneficial effect of cinnamon 

supplementation on S1HTN participants as 

reflected by a significant increase in HDL-

c and a significant decrease in LDL-c and 

total cholesterol levels while mean 

ambulatory SBP levels following 90-day 

administration of 1.5 g/day cinnamon were 

moderately decreased; nevertheless, no 

significant effect on other metabolic 

parameters was observed. 
Cardiovascular diseases (CVD) 

significantly contribute to global mortality 

and morbidity. Hypertension is regarded as 

a major risk factor for several conditions 

like stroke and intracranial artery stenosis 

(Ajebli and Eddouks 2019; Ma et al. 2019). 

Raised blood pressure is hold responsible 

for two-thirds of strokes, 50% of coronary 

heart disease (CHD) patients and near 9.5 

million deaths/year worldwide (Pan et al. 

2019); also, it is associated with premature 

coronary artery disease (Poorzand et al. 

2019) and end-stage renal disease 

(Morovatdar et al. 2019). 

The efficacy of herbal medicine 

(extracts or isolated compounds) has been 

widely studied and most commonly, garlic 

(Allium sativum), celery (Apium 

graveolens), Black Cumin (Nigella sativa) 

and Ginseng (Panax) have shown 

beneficial effects in lowering blood 

pressure (Ajebli and Eddouks 2019). 

Considering the positive attitude of Iranian 

population toward herbal medicine, in the 

present trial, we assessed the effect of 90-

day administration of cinnamon on S1HTN 

and lipid profile in comparison with 

placebo. 

Mechanistically, phytochemicals either 

directly relax blood vessels or indirectly 

suppress/activate angiotensin converting 

enzyme (ACE), renin angiotensin system 

(RAS) or the diuretic activity (Ajebli and 

Eddouks 2019). As a phytoconstituent of 

cinnamon, cinnamaldehyde was shown to 

lower the blood pressure in dogs and guinea 

pigs via induction of peripheral 

vasodilatation (HARADA and YANO 

1975). Possibly, cinnamaldehyde 

hypotensive effect is mediated through 

inhibition of calcium influx and release 

(Xue et al. 2011); also, it abridged vascular 

contractility in diabetes type I and II (El-

Bassossy et al. 2011). In the present study, 

cinnamon supplementation and placebo 

groups presented different patterns of blood 

pressure changes over time. Study subjects 

were blinded to treatment, but they were not 

blinded to the presence of hypertension. 

Thus subtle lifestyle modification changes 

could not be ruled out from occurring in the 

placebo group, explaining in part the 

observed changes in the said group and 

account at least partly for the changes in the 

cinnamon group.  

Cinnamon which is obtained from the 

inner bark of Cinnamomum trees 

(Lauraceae family) (Ranasinghe et al. 

2013) shows pharmacological properties 

like antibacterial and antioxidant effects 

and is therefore, of great value in the 

Chinese medicine (IM et al. 2014). Though 

beneficial effects of cinnamon as a rich 

source of polyphenols, in regulating blood 

glucose were shown (Medagama 2015), its 

effect on blood lipid profile is controversial 

(Maierean et al. 2017). A recent meta-

analysis showed that cinnamon 

significantly decreased blood TG and total 

cholesterol levels but did not affect blood 

LDL-c and HDL-c levels. Moreover, 

cinnamon supplementation was found to 

have a small effect on patients with diabetes 

or impaired glucose tolerance (Maierean et 

al. 2017). 

The results of a meta-analysis study 

showed that cinnamon compared to 

placebo, did not significantly change HDL-

c; however, authors found a significant 

increase in HDL-c following omission of 

one study (WMD: 0.04 mmol/l [1.54 

mg/dl], 95% CI: 0.03, 0.06 [1.16, 2.32], 

p<0.01) (Maierean et al. 2017).  

Concerning cinnamon effect on blood 

pressure, Mousavi et al. in a meta-analysis 

that included 9 trials, reported that 

cinnamon could markedly decrease SBP 

and DBP. Interestingly, greater impacts on 
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SBP were found if the dose was below 2 g, 

the trial’s duration was at least 12 weeks 

and the participants were younger than 50 

years old. Overall, authors concluded that 

cinnamon at lower doses and in younger 

subjects, has more pronounced effects on 

BP (Mousavi et al. 2019a). Cinnamon’s 

beneficial impacts on blood lipid and 

inflammation (Han and Parker 2017; Hong 

et al. 2012; Nam et al. 2019) may contribute 

to its hypotensive effects (Bonaa 1991). 

Headache and diarrhea were reported as 

cinnamon’s side effects (Wiweko and 

Susanto 2017). Nevertheless, beside studies 

on pharmacological effects of cinnamon, it 

is of great need and importance to design 

studies that evaluate its possible adverse 

effects in humans as studies in this regard 

were only done in vitro and in vivo 

(Mousavi et al. 2019a). 

Based on our results, 90-day 

administration of 1500 mg cinnamon/day in 

S1HTN patients decreased mean 

ambulatory SBP in a moderate clinically 

degree. Cinnamon’s effects however in 

lipid values were pronounced achieving 

parallel LDL decrease and HDL increase in 

hypertensive patients. 

Performing further trials (done in larger 

sample size and for longer periods) on 

cinnamon’s effect on metabolic profile 

could further explore its therapeutic 

potential. S1HTN patients’ common lipid 

abnormalities make cinnamon’s an 

attractive therapeutic option. 

Cinnamon statistically significant but 

clinically mildly decreased mean 

ambulatory SBP in S1HTN patients. A 

significant and clinically meaningful 

decrease in LDL-c and a parallel increase in 

HDL-c were observed in cinnamon treated 

hypertensive patients. 
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