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Abstract
Introduction   The study aimed to determine the effect of 1000 mg vitamin C supplementation on
the systolic and diastolic pressure of hypertensive subjects taking oral anti-hypertensive agents.
Methods Thirty-two previously diagnosed hypertensive patients maintained on medications were
randomly assigned to receive oral vitamin C 1000 mg daily or a dummy drug for four weeks. Post
treatment systolic and diastolic blood pressures were compared with baseline measurements within
groups. The mean difference in the systolic and diastolic blood pressures between the vitamin C and
control groups were compared.
Results There was a significant decrease in the mean systolic pressure (26.4 mm Hg) and diastolic
pressure (7.6 mm Hg) in the vitamin C group.  A significant decrease was seen in the mean systolic
pressure (12.6 mm Hg) but not in the diastolic pressure (4.3 mm Hg) of the control group.  A
comparison between groups did not show a significant difference in the mean decrease of both
systolic pressure (13.8 mmHg, p = 0.29) and diastolic pressure (3.25 mmHg, p = 0.16).
Conclusion The investigators conclude that four weeks of daily supplementation of 1000 mg vitamin
C did not cause any significant decrease in the systolic and diastolic blood pressure of hypertensive
subjects as compared to placebo.  Further studies need to be conducted for higher doses considered
in the safe range of oral vitamin C used as an adjunct to pharmacological therapy.
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       ypertension is  one of the leading causes of the
     global burden of  disease, contributing to 7.6
million deaths and 92 million disability-adjusted life

H years in 2001.1 Data from the World Health
Organization’s global brief  on hypertension showed
that complications of hypertension account for 9.4
million deaths worldwide every year.2 The same
report showed that hypertension is more prevalent
in low and medium-income countries as compared
to high-income countries.2 Locally, it is a chronic
problem affecting more than 10 million adults, with
an additional 15 million considered at an increased
risk for developing the disease.3 According to a report
by the Council of Hypertension (COH) of the
Philippines, its prevalence has increased from 11%
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in 1992 to 28% in 2012.4 Hypertension is not curable,
which makes control of blood pressure very
important in decreasing the risk of complications.
According to WHO, “in low- and medium-income
countries, many people do not seek treatment mainly
because it is prohibitively expensive.”2

Vitamin C as a supplement is inexpensive, widely
available, and considered to be generally safe. There
may be promising evidence of its use as part of a
blood pressure-lowering regimen. But despite multiple
studies showing evidence of moderately improved
blood pressure levels with vitamin C supplementation,
authorities are hesitant to recommend its inclusion
in maintenance regimens for hypertensive patients.
Experts have suggested that more studies are needed
in order to determine its clinical use and to be able
to make appropriate,  evidence-guided
recommendations regarding vitamin C
supplementation in hypertensive patients.5

A recent study from The American Journal of
Clinical Nutrition concluded that an acute
intravenous administration of  vitamin C reduces
cardiovascular adrenergic drive in hypertensive
patients, causing a decrease in the blood pressure of
hypertensive subjects but not in normotensive
subjects.5 According to the same study, an increase
in oxidative stress appears to be involved in the
pathophysiology of hypertension by increasing
sympathetic outflow.5 The antioxidant effects of
vitamin C help lower oxidative stress, thereby
decreasing sympathetic outflow.5 Another study
attributed blood pressure lowering effects of vitamin
C to direct vascular mechanisms.5, 6 In particular,
vitamin C is said to protect nitric oxide from
inactivation by scavenging reactive oxygen species,
thereby restoring nitric oxide mediated vasodilation.5,

6 Based on these proposed mechanisms and other
previous studies on vitamin C’s effects on blood
pressure,7 the investigators hypothesized that a daily
oral supplementation of vitamin C may help lower
blood pressure in hypertensive subjects.

The objective of the study was to determine if
oral vitamin C supplementation would help decrease
the systolic and diastolic blood pressure levels in adult
patients with hypertension. Specifically, the study
aimed to determine if a dose of 1000 mg of oral
vitamin C daily could be used in addition to an
existing anti-hypertensive drug regimen to help lower
the systolic and diastolic blood pressure of known
hypertensive subjects.

Methods
This was a randomized double-blind, placebo-
controlled trial comparing the effect of vitamin C
supplementation with a placebo, given for one
month, on the systolic and diastolic blood pressure
of hypertensive patients on maintenance medications
in Barangay Doña Imelda, Quezon City. The study
was approved by the Ethics Review Committee.

Filipino men and women between the ages of
21 to 75 years previously diagnosed with hypertension
and already on maintenance medication, living in
Barangay Doña Imelda in Quezon City, with at least
three readings of systolic blood pressure (SBP)
≥140mm Hg and/or a diastolic blood pressure (DBP)
≥90mmHg measured on different days were recruited.
Those with any known major pathologies,
specifically renal failure (whether or not on
hemodialysis), cancer and G6PD deficiency; or on
vitamin C or multivitamin supplementation were
excluded. A sample size of 16 subjects per group was
computed based on the following parameters: 5 mm
Hg standard deviation,5 95% confidence interval,
5mmHg difference to be detected.

Initial blood pressure screening for two days at
the barangay hall and a two-week house-to-house
campaign were conducted to identify hypertensive
residents. Of the 130 residents screened during the
recruitment period, 50 residents were considered
potential subjects based on a reported diagnosis of
hypertension and an elevated initial blood pressure
reading. They underwent further screening for the
eligibility criteria and those who fulfilled the required
parameters underwent a three-day home follow up
to determine eligibility in terms of three blood
pressure measurements of SBP ≥140mmHg and/or a
DBP  ≥90mmHg. A written informed consent was
obtained from those who qualified and agreed to join
the study. The average of  the three initial SBP and
DBP readings were used as the baseline blood
pressure of each subject.

Subjects were randomly assigned to receive oral
vitamin C 1000 mg daily (treatment) or a dummy
tablet (control) for four weeks. Before the start of
supplementation, subjects were instructed to continue
taking their prescribed maintenance medications for
hypertension.  They were also instructed not to alter
their eating or exercise habits. During data collection,
a group of  three investigators were assigned to
conduct one-on-one home visits done at the same
time daily, in order to measure each subject’s blood
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pressure and administer the treatment.  Only the
trained nurse in the group measured the blood
pressure using a Welch Allyn Durashock DS44
integrated aneroid sphygmomanometer, according to
a common protocol.  In order to minimize
intrapersonal bias, only one nurse took blood pressure
readings per group rotation. In addition, the nurses
who conducted the measurements were unaware of
the intervention assignment of each subject. A second
investigator was assigned to provide each subject with
either vitamin C or the dummy drug. In order to
ensure compliance with treatment, subjects were
requested to take their treatment in the presence of
the investigator. The third investigator served to
record measurements, interview each subject for side
effects, or to answer any questions or concerns.

Data was presented as the mean decrease in both
SBP ± standard error and DBP ± standard error of
the mean, accepting p < 0.05 as the significance level.
A paired t-test was done to determine if there was a
significant decrease in the SBP and DBP before and
after treatment within each study group. Possible
differences between the treatment and control groups
were tested using an independent t-test.

Results
Thirty-two subjects were initially included in the
study. Two subjects from the treatment group dropped
out during the first week without providing a reason.
Three subjects from the control group dropped out
due to rashes on both upper extremities,
hospitalization and subsequent death (specific cause
not known to investigators), and transfer of  residence,

respectively. This left 14 subjects in the treatment group
and 13 in the control group. No significant differences
between the groups were noted based on age, age
distribution, gender, alcohol intake, smoking and
baseline mean diastolic pressure. A significant
difference was noted between the treatment groups
in terms of  caffeine intake and mean systolic pressure,
with the treatment group having a higher baseline
mean systolic pressure. The details are shown in Table
1.

Results showed a mean decrease of 26.4 mmHg
± 4.5 SE in the SBP and 7.6 mmHg ± 1.87 SE in the
DBP of those receiving oral vitamin C
supplementation compared to a mean decrease of
12.6mm Hg ± 2.95 SE in the SBP and 4.3 mmHg ±
2.34 SE in the DBP of  the control group. The
decreases in the SBP and DBP in the vitamin C group
were significant. The decrease in SBP in the control
group was significant but that in the DBP was not.
The details are shown in Table 2.

The decrease in SBP between the vitamin C and
control groups was 13.8 mm Hg and 3.3 mm Hg for
the DBP. A comparison of  the decrease in SBP and
DBP between the vitamin C and control groups did
not show any significant difference as seen in Table
3.

Discussion
The main finding of the study was that providing a
daily regimen of 1000mg vitamin C for four weeks
did not cause a significant decrease in both the SBP
and DBP in hypertensive subjects as compared to
those receiving a dummy drug. Although the

Table 1.  Demographic characteristics of treatment and control groups.

Characteristics Vitamin C Control P-value
(n = 14) (n = 13)

Age (years)
Mean ± SD 52.3 ± 11.60 52.2 ± 9.51 0.97

Gender
Male 5 (36%) 4 (31%) 0.45
Female 9 (64%) 9 (69%)

Coffee drinkers 11 (79%) 10 (77%) 0.02

Alcohol drinkers 3 (21%) 2 (15%) 0.23

Smokers 3 (21%) 4 (31%) 0.11

Mean SBP baseline (mm Hg) 168.6 150.0 0.03

Mean DBP baseline (mm Hg) 95.7 87. 7 0.09

Effect of oral vitamin C supplementation on the blood pressure levels of hypertensive adults



    73VOL. 3  NO.  2   •    JULY -  DECEMBER  2014    •    UERM Health Sciences Journal

Table 2.  Summary of the difference in the mean systolic and diastolic blood pressure before and after 4-week trial
within treatment groups.

Vitamin C Control
Baseline After treatment Baseline After treatment

SBP* 168.6 142.2 150.0 137.4
Mean decrease* ± SE 26.4 ± 4.50 12.6 ± 2.95
p-value      < 0.01     < 0.01
DBP* 95.7 88.1 87.7 83.4
Mean decrease* ± SE 7.6 ± 1.87 4.3 ± 2.34
p-value     < 0.01 0.09

*Values are in mm Hg; SBP - systolic blood pressure; DBP - diastolic blood pressure

Table 3.  Summary of the differences in the mean systolic and
diastolic blood pressure between treatment groups.

Vitamin C Control

SBP*
     Mean decrease 26.4 12.6
     Mean difference 13.8
     P-value 0.29

DBP*
     Mean decrease 7.6 4.3
     Mean difference 3.3
     P-value 0.16

*Values are in mm Hg; SBP - systolic blood pressure;
   DBP - diastolic blood pressure

treatment group’s SBP showed a significant decrease,
the control group was also shown to have had a
significant decrease. No significant difference between
the two groups was seen in a comparison performed
by the investigators.

Results of the current study showed a significant
decrease in both the mean SBP and DBP in the
vitamin C supplementation group.  This appears to
be consistent with previous studies, including the
meta-analysis by Jurascheck.7 However, the current
study results also showed a significant decrease in
the mean SBP but not the DBP for the subjects in the
control group receiving a dummy drug.

In a post-study interview, several subjects claimed
that prior to the study, they would only take their
medications when they would feel symptoms that
they attributed to as having high blood pressure, such
as a headache specifically felt in the back of their
head or dizziness.  They claimed that daily
monitoring made them more aware of  their blood

pressure readings, which motivated them to take their
medications daily. A possible explanation, therefore,
for the significant decrease in the blood pressure of
both groups could be attributed to an improved
compliance of the subjects in taking their prescribed
anti-hypertensive medications due in part to daily
blood pressure monitoring and constant reminders
from the investigators.

Another factor that could have affected the results
include the environment, specifically the temperature,
especially since the study was conducted during the
peak summer months. Kim showed that blood
pressure decreases in relation to increases in both
indoor and outdoor temperatures.8 According to the
same study, blood pressure was lower in the summer
because the veins of the skin expand in order to
diffuse body heat.8 Although attempts at controlling
the environment and temperature were made by
taking the blood pressure measurements at the same
time every day, daily temperature variability cannot
be controlled and can therefore be considered an
unmeasured confounding variable that may partially
explain any observed associations.

Despite having only trained nurses taking the
blood pressure measurements and the use of a
common protocol, the skill level and interpersonal
variability between the different investigators taking
the blood pressure were still possible confounding
variables that could have affected the results.

Because the study aimed to determine if vitamin
C can be added as an adjunct instead of as a main
treatment for high blood pressure, possible limitations
of the study could lie in the effect of various dietary
and lifestyle factors on vitamin C concentrations in
the blood. In particular, alcohol and caffeine intake,
and cigarette smoking were not controlled; their
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possible effects on vitamin C metabolism and serum
concentration may account for some additional
limitations. Studies have shown a dynamic between
smoking and vitamin C with regard to blood pressure.
Katayama showed that smoking increases heart rate,
mean blood pressure and branchial-ankle pulse wave
velocity, and vitamin C does not counter the increase
in the first two parameters but decreases the last
parameter.9 Schectman found that smoking decreases
serum levels of vitamin C independent of dietary
intake.10

Caffeine has been known to inhibit the absorption
of  vitamins and minerals, including vitamin C. The
diuretic effect of  caffeine washes away water-soluble
vitamins, thereby increasing their excretion.11 A
significant difference in the caffeine intake of the
treatment group compared to the control group was
noted, with the treatment group consuming more
caffeine. A higher caffeine intake in the treatment
group may have caused significantly lower blood
concentrations of vitamin C, which, in part, could
have accounted for the insignificant difference in
mean SBP and DBP decrease between the treatment
and control groups.

Alcohol intake, although not specifically linked
to vitamin C absorption or metabolism, has been
linked to a possible increase in blood pressure.
Interventional studies have shown that the cessation
of alcohol intake reduces the blood pressure in both
hypertensive and normotensive individuals.12 Five
subjects reported alcohol consumption, with two out
of the five subjects drinking at least three times a week.

Although multiple studies have shown an inverse
association between vitamin C levels and blood
pressure, the current study did not show any
significant decrease in both the SBP and DBP related
to a daily oral vitamin C intake of 1000 mg when
used as an adjunct to pharmacological therapy.  Based
on data analysis, the investigators therefore conclude
that four weeks of daily supplementation of 1000 mg
oral vitamin C did not cause any significant decrease
in the SBP and DBP of hypertensive subjects as
compared to a dummy drug.  The effects of various
dietary and lifestyle factors that were not accounted
for in the current study could have affected results
and should be considered in future studies.
Additionally, randomized controlled studies need to

be conducted using higher doses considered in the
safe range of oral vitamin C intake used as an adjunct
to pharmacological therapy.  Studies longer than the
current four-week trial should also be considered.
Lastly, any preventive effects of  vitamin C on the
development of hypertension should also be
investigated in future studies.
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