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Abstract
Introduction   Turmeric has been shown to have the potential to alleviate the disease burden of
hypertension through its atherosclero-protective effect. This study was done to determine the
efficacy and safety of turmeric as an adjunct to antihypertensive medications in the management
of stage 1 and 2 hypertension
Methods Using a randomized double-blind placebo-controlled clinical trial, subjects were assigned to
receive turmeric capsules or placebo for four weeks. Intra- and intergroup analysis of a significant
decrease in the blood pressure was determined after treatment. A repeated measure ANOVA was
used to determine significant difference in the BP readings.  Side effects of taking turmeric capsule
were determined.
Results Systolic blood pressure in the turmeric group started to decline after the first week of
treatment, but the decrement became statistically significant starting only in the third through the
fourth week. There was a statistically significant decrease in the mean systolic blood pressure for
those taking turmeric. Treatment success was sig-nificantly higher among the turmeric group.
Conclusion Turmeric may be an effective adjunct to antihypertensive drugs in controlling and
maintaining systolic blood pressure.
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H       ypertension  is  often asymptomatic early in its
     course, posing no health problems, leaving an
individual unaware of  its cardiovascular effects until
symptoms start to manifest. It is responsible for
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increased mortality and morbidity among the non-
communicable diseases - cardiovascular diseases,
stroke, and kidney failure - as a result of  its long-
term complications. It is a lifetime burden to anyone
diagnosed with it because it cannot be cured;
however, blood pressure can be lowered and
maintained within normal range.

Maintenance medications are crucial in the
management of  hypertension. However, at times,
intake of such drugs is not enough to control blood
pressure. Hence, plants or plant products have been
explored as probable supplements to antihypertensive
drugs to achieve a better control of  blood pressure.
Curcuma longa, commonly known as turmeric, is an
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Indian spice that contains curcuminoids in the form
of demethoxycurcumin, bisdemethoxycurcumin, and
curcumin.1 Curcumin is the most active among the
three and is implicated in most of the medicinal
properties of turmeric.1

This study was done to determine the efficacy
and safety of turmeric as an adjunct to
antihypertensive medications in the management of
stage 1 and 2 hypertension.

Methods
This was a randomized, double-blind, placebo-
controlled trial comparing the efficacy of turmeric
as an adjunct to antihypertensive medications among
adult stage 1 and 2 hypertensive patients from San
Juan in May to June 2015. Subjects were randomized
to receive either turmeric or placebo capsules for four
weeks. The mean change in the systolic and diastolic
blood pressure within and between the turmeric and
placebo groups at the end of four weeks was compared
with the baseline measurements. The study was
approved by the Ethics Review Committee.

Subjects were randomized following a computer-
generated randomization schedule. Blinding was
performed by an uninterested individual who was
not part of the research team. This individual was
responsible for the packaging of the capsules into their
respective containers before the capsules were
distributed to the subjects by the researchers. The
placebo capsules were identical to the turmeric
capsules and were manufactured by Interchemex
Laboratories, Inc. The turmeric capsules were in a
400-mg dose preparation and were obtained from
Rockglen Nutri-Pharma, Inc.

The subjects were recruited from Barangay San
Perfecto, San Juan City via a purposive sampling.
Eligible participants were male or female, 50 to 70
years old with stage 1 or 2 hypertension who were
taking antihypertensive drugs for at least 60 days prior
to the start of  the study. Patients with co-morbid
diseases (active malignancy, end-stage renal disease,
congestive heart failure) were excluded based on the
personal interview done by the researchers. Also
excluded were those who had recently undergone
surgery, pregnant or breastfeeding women, those who
were taking herbal supplements with turmeric for the
past 14 days prior to start of  the study, and those
who refused to participate and had failed to sign the
informed consent after the goals and possible risks
involved were clearly stated and explained.

The minimum sample size computed for this study
was six for each treatment group. The sample size
was determined by setting the confidence level (Zα)
at 95%, the power of the tests (Zβ) at 80%, and the
standard deviation at 3 mm Hg2, to detect a difference
of  5 mm Hg in the study.

Treatment success was defined as a decrease of  at
least 5 mm Hg in the systolic component of the blood
pressure measured at the end of the study period.
Treatment failure was a decrease in systolic blood
pressure of  <5 mm Hg, no decrease, or an increase in
the systolic blood pressure after the intervention.

The sociodemographic characteristics of the
subjects were obtained by conducting a personal
interview and writing down the data in an
information data sheet. The baseline blood pressure
was taken on the first day of week 0. The subjects
were given 21 capsules each, which were to be
consumed for a whole week, and instructed to take
the capsules thrice a day without stopping their
antihypertensive regimen (either beta-blockers,
calcium-channel blockers, angiotensin II receptor
blockers, or thiazide diuretics). A monitoring sheet
was given to each subject at the start of the study
and collected at the end of each week and replaced
with a new one thereafter. The monitoring sheet was
used to determine the compliance of  the subjects, as
well as the side effects they had experienced.

Blood pressure was measured using an aneroid
blood pressure apparatus and a stethoscope.
Measurement was taken by the researcher assigned
for that particular week. The subject was made to
rest for 10 minutes and seated down with feet flat on
the ground before the researcher took the blood
pressure. The cuff  was placed on the subject’s left arm,
2-3 inches above the cubital area. The palpatory blood
pressure measurement was taken and the auscultatory
blood pressure after one minute. The cuff  was inflated
30 mmHg above the obtained palpatory blood
pressure level. The participants were followed up
every last day of the week to monitor their blood
pressure and to refill their capsule containers. The
distribution of capsules was done per week to ensure
good compliance and complete consumption by the
participants.

Data obtained were encoded using Microsoft
Excel and were analyzed using Stata: Data Analysis
and Statistical Software Version 12. One-tailed
Fisher’s exact test was done on nominal or categorical
data, as well as in determining the statistical
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significance of the relative risk. Paired or unpaired t-
test was performed on the continuous data. A
multivariate analysis was done to determine
differences among the results obtained based from
the various antihypertensive drug groups maintained
by the subjects. A repeated measure ANOVA with
Dunnett post hoc test was used to evaluate the weekly
blood pressure measurements. The level of
significance was set at a probability value of 0.05.

Results
A total of 66 individuals were recruited, 34 of

which were enrolled after satisfying the inclusion and
exclusion criteria. Table 1 shows that the turmeric
and placebo groups were comparable with regard to
age, gender, body mass index, cigarette smoking,

Table 1.  Baseline demographic characteristics of the turmeric and placebo groups (N = 29).

alcohol drinking, family history of cardiovascular
disease, employment status, baseline blood pressure,
and antihypertensive drug at the start of  the study.

Table 2 shows a 10% decrease in the systolic
blood pressure of the turmeric group and no change
in the placebo group. The weekly blood pressure
measurements of the subjects were analyzed using a
repeated measure ANOVA, revealing a significant
difference in the decrease in the mean systolic blood
pressure of  the turmeric group. As seen in Figure 1,
a divergence in the systolic blood pressure between
the turmeric and placebo groups was observed as
early as the end of the first week. Dunnett post hoc
analysis further showed that the difference was
significant starting on week 3 and sustained through
week 4. There was no change in the diastolic blood
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Table 2.  Mean blood pressure levels of turmeric and placebo groups before and after
intervention.

Figure 1. Comparison of weekly blood pressure measurements of the turmeric and placebo
groups.

pressure. The mean decrease in the systolic blood
pressure of the turmeric group was significantly larger
than that of the placebo group (14.0 vs 0.71 mm Hg,
p = 04, unpaired t-test).

Although the subjects were on different
antihypertensive maintenance drugs, Table 3 shows
that the type of antihypertensive drug used by the

subjects had no significant effect on the mean
decrease in systolic and diastolic blood pressure
measurements for both the groups. Table 4 shows
that using turmeric as an adjunct to antihypertensive
medications resulted in a three-fold increase in the
probability of treatment success. This increase is not
significant.

Table 3.  Effect of antihypertensive drugs used in the turmeric and placebo groups.
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As shown in Table 5, only two side effects, epigastric
pain and diarrhea, were noted throughout the course
of the study after intake of turmeric. On further
evaluation, the hazard ratio suggests that subjects
given turmeric supplements were approximately three
times more likely to develop these adverse effects than
the subjects in the control group. The hazard ratio
for each side effect was not statistically significant.
On the other hand, the number needed to harm
would indicate that for every approximately 17
subjects given turmeric, one will experience either of
the side effects noted.

Discussion
Hypertension is linked with an increased risk of
cardiovascular diseases and is associated with a strong
lifestyle component. In 2007, 1% of Filipino children,
28% of  adult Filipinos, and 54.3% of  elderly
Filipinos, equivalent to 14 million of  our whole
population, were known to be hypertensive.3 From
2008 to 2013, there had been a slight decrease in the
prevalence of hypertension from 25.3 to 22.3.4 Despite
this, the incidence of  hypertension increased with
advancing age and wealth.4

There is no cure for hypertension, however;
controlling blood pressure is the key to prevent
debilitating consequences. With this, maintenance
antihypertensive drugs are an essential part in the
management of  this disease. The 2014 Guidelines for
Management of High Blood Pressure formulated by
the Eighth Joint National Committee (JNC 8)

recommends antihypertensive drugs from four drug
groups: angiotensin-converting enzyme (ACE)
inhibitors, angiotensin receptor blockers (ARB), Ca2+-
channel blockers (CCB), and thiazide diuretics.5

Consequently, initiation of  pharmacologic
intervention is highly recommended among patients
60 years or older with a systolic blood pressure of
≥150 mm Hg and a diastolic blood pressure of ≥90mm
Hg to achieve a goal of < 150/90 mm Hg.5

Alternatively, in patients below 60 years with a
diastolic blood pressure of ≥90 mm Hg,
pharmacologic treatment is advised only to attain a
diastolic level of < 90 mm Hg since there is insufficient
evidence to control the systolic blood pressure in this
age group.5 However, experts nevertheless recommend
to maintain a target systolic blood pressure of less
than 140 mm Hg among individuals younger than
60 years with a systolic blood pressure of 140mm Hg
or higher.5

The Philippine Society of Hypertension (PSH),
likewise, recommends monotherapy, with choices
ranging from any of the five antihypertensive drug
groups (diuretics, ACE inhibitors, ARBs, beta-
blockers, and calcium channel blockers), as an initial
approach to management of hypertension except
when co-morbidities and/or target organ damage are
already evident.6 The appropriate management of
uncomplicated hypertension and hypertension with
co-morbid diseases are tabulated accordingly in the
Philippine Clinical Practice Guidelines on the
Detection and Management of Hypertension 2011.6

Table 4.  Effectiveness of turmeric versus placebo as adjunct to antihypertensive drugs.

Treatment success Treatment failure Relative Risk (95% CI)

Turmeric (n = 15) 9   6 2.8 (0.95, 8.29), p = 0.04a

Placebo (n = 14) 3 11

aFischer's exact test

Table 5.  Comparison of hazard ratio and number needed to harm (NNH).

   Turmeric   Placebo
   (n = 14)   (n = 14) Hazard Ratio (95% CI) NNH P valuea

Epigastric pain 1 0 2.8 (0.12 - 63.83) 16 1.00
Diarrhea 1 0 2.8 (0.12 - 63.83) 16 1.00

aFisher's exact test
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The PSH further reiterates the importance of patient
compliance, which includes maintaining the
antihypertensive regimen after achieving a
normalized blood pressure, as well as adhering to
follow-up schedules for monitoring blood pressure
level.6

As a non-pharmacological approach, lifestyle
modification is strongly advised and promoted by
both guidelines.5, 6 This includes: (1) reducing
consumption of dietary salt, (2) limiting alcohol
intake, (3) following the Dietary Approaches to Stop
Hypertension (DASH) diet consisting of  vegetable,
fruits, and low-fat food, (4) losing weight and
maintaining the target weight, and (5) committing
to regular physical exercise with at least 30 minutes
of moderate intensity dynamic aerobic exercise 5-7
days per week.7 The European Society of Cardiology
and European Society of Hypertension further
recommends cessation of smoking and reduction of
caffeine intake.8 Despite the abundance of  medicinal
plants in the Philippines, the PSH reported that, to
date, no indigenous herbal preparations have been
identified to lower blood pressure.6

Turmeric is one of the most studied herbs
worldwide and is used medicinally for over
thousands of years. Its effective dose is still unknown;
however, it is usually given at a dose of  400-600 mg
thrice daily for therapeutic purposes.9 This is
equivalent to 60 g of fresh turmeric root or 15 g of
turmeric powder.9 The recommended dosage and
dosing frequency is based on its short half-life and
low bioavailability following oral administration.9

Despite these limitations, intake of  turmeric has been
reported to be well-tolerated.10-13

As a traditional drug, it is used as a remedy for
various illnesses including malignancy, obesity, type
2 diabetes, hyperlipidemia, and chronic kidney
disease among others, which are steadily increasing
globally. It is proposed that curcumin, its active
compound, exhibits antihypertensive effect due to its
atherosclero-protective properties, which includes:
cholesterol and triglyceride lowering capacity,
reduction of lipid peroxidation of low density
lipoproteins (LDL), and inhibition of platelet
aggregation.1 Atherosclerosis has been implicated in
the pathogenesis of hypertension due to its effect on
arterial vasculature, which consequently affects
hemodynamic. Another property of curcumin that
may contribute to lowering of blood pressure is its
ability to improve endothelium function by

increasing the reactivity of blood vessels to certain
compounds like adenosine,  acetylcholine,  or
isoproterenol for a more effective vasorelaxant effect.4

It can also indirectly influence vasorelaxation
through reduction in the contractile effects of 5-
hydroxytryptamine.14 Furthermore, it has been
hypothesized that curcumin can induce the
expression of endothelial nitrogen oxide synthase
gene.15

The mean decrease in systolic blood pressure
(Table 2) was about half  of  that observed by
Hlavackova.16 The results in Table 3 are consistent
with the findings of  Khajehdehi and Akazawa, who
both reported a decrease in the systolic blood pressure
on patients with lupus nephritis and postmenopausal
women, respectively, following treatment with
turmeric.17, 18 The mechanism behind this is probably
the anti-oxidative and anti-inflammatory properties
of turmeric, which eventually leads to an
atherosclero-protective effect.

Free radicals, resulting from cellular oxidative
damage, are implicated in the pathogenesis of
atherosclerosis and other cardiovascular diseases
through the occurrence of lipid peroxidation.19, 20 The
resulting oxidized LDL facilitates the formation of
macrophage foam cells by promoting cholesterol
accumulation.21 This event sets the stage for a pro-
inflammatory response, which can be countered by
the anti-inflammatory property of turmeric.
Specifically, a decrease in the serum levels of  IL-6,
TNF-a, and MCP-1 was reported in apoE knockout
mice after curcumin treatment.21 As observed in rat
models, the anti-oxidative property of  curcumin
correlated well with the normalization of blood
pressure and vascular responsiveness following a dose-
dependent manner. Curcumin was also noted to play
a role in vascular remodeling.15

The role of curcumin in cholesterol regulation
has been well-established. It has been shown that it
can decrease cholesterol accumulation brought about
by oxidized LDLs, as well as, increase the cholesterol
efflux in a process mediated by apoAI.21 Similarly, it
has been found that turmeric can also facilitate this
process via an SREBP-1-independent upregulation of
the caveolin-1 gene,  thus increasing plaque
stabilization and decreasing plaque size.22

Another mechanism through which turmeric aids
in lowering cholesterol is by increasing the LDL-
receptor mRNA level.23 Consequently, this leads to
an increase in LDL receptors, primarily in the
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hepatocytes, hence augmenting cholesterol
sequestration in the body.23 In another study, a higher
rate of cholesterol catabolism is observed and is
attributed to an increased hepatic cholesterol-7a-
hydroxylase activity.24 A number of  studies also
reported an increase in HDL level following turmeric
supplementation, thus further strengthening its
cardioprotective ability.19, 21, 22

Two side effects were noted in this study,
epigastric pain and diarrhea. This finding is consistent
with the commonly reported adverse effect following
turmeric intake, which includes gastric upset
manifesting as diarrhea, nausea, and an increase in
gastrointestinal motility.9, 11, 12

Although there were dropouts, the attrition rate
(15%) is not significant and is below 20%, hence
leaving the internal validity of  the study
uncompromised.

This study shows a statistically significant
lowering of the systolic blood pressure among
individuals with stage 1 and 2 hypertension following
4 weeks of turmeric supplementation. The
intervention had minimal side effects and is deemed
safe for consumption, using the dosage and dosing
frequency administered in this study.  Thus, turmeric
may be an effective adjunct in the control of blood
pressure, specifically the systolic component, and may
be used as a supplement in controlling and
maintaining blood pressure levels within the normal
range.
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