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ABSTRACT

Background: Cardiovascular disease have overtaken
communicable disease for being the main killer worldwide.
Hypertension or high blood pressure is one of the risk
factors. Elderly women statistically have a high prevalence
of hypertension. Vitamin D is known to affect blood pressure
and many studies showed the association between vitamin D
and blood pressure with varying result. This study aims to
evaluate the effect of vitamin D supplementation
(alphacalcidol) for 12 weeks and change in blood pressure of
elderly women patients in community health service clinic
(KPKM) Medical Faculty Syarif Hidayatullah State Islamic
University of Jakarta (FK UIN Jakarta).

Methods : Analytical pre-post study design was conducted
as a part of an RCT (Randomized Controlled Trial) studies
with 90 subjects of elderly women (45 intervention group, 45
control group). The subjects were selected based on
consecutive sampling and randomly allocated into two
groups, intervention group with vitamin D supplementation

(alphacalcidol 1 pg/day) and control group with placebo.
Statistical analysis was performed with Mann Whitney test
and Wilcoxon test started with normality test Kolmogorof
Smirnov using IBM SPSS 23.0.

Results: Vitamin D deficiency in the intervention group
significantly decreased post-supplementation from 22.2% to
8.9%. Subgroup analysis showed the decrease in blood
pressure is greater in the subgroup middle-age elderly than
young-age elderly category. Even though there was a
significant change in the diastolic blood pressure in the
subgroup of middle-age elderly post supplementation
(p=0.03), Mann-Whitney statistical analysis showed that 12
weeks vitamin D supplementation (alphacalcidol) did not
significantly effect the pre and post systolic nor diastolic
blood pressure (p>0.05).

Conclusion: The study did not found significant effect of 12
weeks Vitamin D (alphacalcidol) supplementation on blood
pressure in elderly women patients.

Keywords: Blood Pressure, Hypertension, Vitamin D,
Alphacalcidol, Elderly Women.

INTRODUCTION

Hypertension as a major risk factor for cardiovascular
disease is a condition of persistent pressure elevation on the
blood vessels and often referred to as the silent killer for
causing 7.5 million or about 12.8% deaths worldwide."” In
2015 alone prevalence of hypertension reached 1.13 billion
worldwide and in Indonesia itself hypertension among
people aged >18 years in 2018 was 34.1% which increased
by 8.3% from 2013.°

The incidence of hypertension increase with age and it
is known that at the age of >65 years the prevalence of
hypertension in women is much higher than men.* Besides
age and gender, Vitamin D deficiency is one the risk factor of
hypertension which often occurs in elderly.’ Previous study
has shown arole for Vitamin D in influencing blood pressure
(BP) through inhibition of renin gene transcription and
prostaglandin production resulting the absence of renin.’
Vitamin D can regulate BP through intra-cellular calcium

homeostatis and acts as vascular protective agent by
reducing the bad effect of AGEs (Advanced Glycation End
products) on the endothelium, also increasing the activity of
nitric oxide which can regulate blood vessel tone.”

This study aims to find the effect of Vitamin D
supplementation (alphacalcidol) for 12 weeks and change in
pre and post BP of high risk population to develop
hypertension in the elderly women patients. Even though
there have been several studies that carry out the effect of
Vitamin D on blood pressure, but as far as the authors are
aware of, there is no published study in Indonesia on the
effect of Vitamin D supplementation on blood pressure
especially in eldery woman in the community setting with
pre-post study design.

In this study, alphacalcidol was used for the vitamin D
supplementation. It is because alphacalcidol is considered to
be more beneficial for the elderly who were the subjects of
this study. Alphacalcidol has a longer half-life and a lower
burden on the kidneys, so alphacalcidol is safer for elderly
who have reduced kidney function.
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METHODS

This study was conducted with an analytical pre-post
study design as a part of a main double-blind RCTs about
Vitamin D supplementation.

The subjects were women aged >60 years who went to
the community clinic. They had examination of pre and post
supplementation BP, and had examination of Vitamin D
serum level. Those with Vitamin D level <125 nmol/L before
supplementation were eligible for the study. The exclusion
criteria are subjects with incomplete data sets and drugs
consumption that may interact with Vitamin D supplements.
The subjects were selected based on consecutive sampling
and randomly allocated permutation-block randomization,
using computer program random number generator
(http://stattrek.com/statistics/random-numbergenera-
toraspx) for the random sequencing and divided into two
groups, intervention group with Vitamin D supplementation
and control group with placebo.

The subjects were randomly assigned to take Vitamin
D supplements or placebo 1 mcg/day with the same capsule
appearance without smell and flavor for 12 weeks every
morning after meals. Each subject was equipped with a
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supplement taking control card and were explained directly
regarding the benefits and possible side effects for
monitoring the subject's compliance to taking the capsule.
Statistical analysis was performed with Mann Whitney test
and Wilcoxon test started with normality test Kolmogorof
Smirnov using IBM SPSS 23.0.

The ethical approval was given by the Ethics
Committee of the Faculty of Medicine, Syarif Hidayatullah
State Islamic University Jakarta with protocol number
3674022P211132020022700007.

RESULTS AND DISCUSSION

Characteristics of Subjects

Tablel shows the characteristic distribution of 90
subjects. All the subjects fulfilled the inclusion criteria and
eligible for the study. After 12 weeks of Vitamin D
supplementation and placebo, there was no side effects nor
complaints from the subjects. The intervention and the
control group have the same characteristics such as age,
25(0OH)D serum level, systolic blood pressure (SBP) and
diastolic blood pressure (DBP) at the beginning of the study
(p>0.05).

Table 1. Distribution of Subjects Characteristics

Intervention Group

Control Group

Characteristi
oi;r;lfb‘;?cstscs Category Frequency  Percentage Frequency  Percentage P value
Q) (%) Q) (%)
Young Elderly
(60-69 years old) 36 80 39 86.7 0.96
Age Middle-aged Elderly
(70-79 years old)) 9 20 6 133
Total 45 100 45 100
Sufficient
(>50-125 nmol/L) 11 24.4 9 20 0.75
25(OH)D Insufficient
Serum Level (25-50 nmol/L) 24 23.3 29 64.4
Defficient
(<25 nmol/L) 10 22.2 7 156
Total 45 100 45 100
Normal
(SBP <120 and DBP <80) 17 378 15 333
Pre-hypertension S 041
(SBP 120-139 or DBP 80- 6 13.3 7 15.6 D 0.95
Blood Pressure 89) e
(baseline) Hypertension grade 1
(SBP 140-159 or DBP 90- 14 311 13 28.9
99)
Hypertension grade 2
(SBP >160 or DBP >100) 8 17.8 10 222
Total 45 100 45 100

*a : Mann Whitney test
S : Pvalue of Systolic Blood Pressure
D : P value of Diastolic Blood Pressure
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Post-Supplementation 25(OH)D Serum Level

The 25(OH)D serum levels pre and post Vitamin D
supplementation can be observe in the table 2. Interestingly
in the control group, the number of subjects with sufficient
Vitamin D increased from 10% to 14.4%. Vitamin D
insufficiency also decreased from 32.2% to 24.6%, also
subjects with Vitamin D deficiency decreased from 13.1% to
10%. The mean serum levels of 25(OH)D in the control
group increased from 39.02 (+ 14.23) t0 39.64 (+ 14.73).

In the intervention group, the percentage of subjects
with Vitamin D deficiency significantly decreased from
22.2% to 8.9%. The percentage of sufficient levels increased
to 28.9% from 24.4%, and the mean levels of serum
25(0OH)D in the intervention group increased from 39.03 (+
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15.01) nmol/L t041.62 (+ 15.11) nmol/L.

The mean levels of 25(OH)D serum in the intervention
group pre and post Vitamin D supplementation is still
insufficient. This condition may be influenced by the
different of nutritional intake of each subject which we didn't
identify further and/or the doses and duration of
supplementation were not adequate to increase the level of
25(OH)D serum to the sufficient level.

The aging metabolism process will reduce the
absorption of Vitamin D in the intestine, therefore the
increase in serum Vitamin D levels is not sufficient and may
affect the results the effect of Vitamin D supplementation on
the blood pressure of the subjects.”"

Table 2. Serum Vitamin D (25(OH)D) Levels Before and After Vitamin D
Supplementation in Elderly Women

Before Vitamin D After Vitamin D
Supplementation Supplementation
Frequency Percentage  Frequency Percentage
() (%) () (%)
Sufficient
(>50-125 nmol/L) 11 24.4 13 28.9
Insufficient
Serum 25(0OH)D (25-50 nmol/L) 24 53.3 28 62.2
Levels i
(Intervention Group) Defficient
(<25 nmol/L) 10 22.2 4 8.9
Total 45 100 45 100
Mean (+SD) 39.03 (£15.01) 41.62 (£15.11)
Sufficient
(>50-125 nmol/L) 9 10 13 144
Insufficient
Serum 25(OH)D (25-50 nmol/L) 29 32.2 23 24.6
Levels i
(Control Group) Defficient
(<25 nmol/L) 7 13.1 9 10
Total 45 7.8 45 100
Mean (£SD) 39.02 (£14.95) 39.64 (£15.53)

Vitamin D Supplementation and Blood Pressure

Statistically, there was no significant association found
between Vitamin D supplementation for 12 weeks and the
pre and post SBP (p=0.17) nor DBP (p=0.6) in the elderly
women patients. The results obtained in this study are not in
line with Lind L et al. (1988) that stated the administration of
1 mcg alphacalcidol for 6 months significantly reduced BP (p
<0.05) ." This difference may be due to the duration of

supplementation given. Vitamin D can affect the BP through
the renin-angiotensin-aldosterone system (RAAS). Vitamin
D which binds to the Vitamin D receptor (VDR) will inhibit
the transcription of the renin gene causing renin level to
decrease and nothing converts angiotensinogen to
angiotensin I. Angiotensin II is also not formed causing
inhibition of aldosterone secretion and BP will decreased.
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Figure 1. Vitamin D axis and the renin-angiotensin system (modified from Shroff, R et al.
Can Vitamin D slow down the progression of chronic kidney disease?
Pediatr Nephrol (2012) 27:2167-2173.)"

Vitamin D can also inhibit cyclooxygenase-2
(COX-2) and arachidonic acid so it does not turn into
prostaglandins in the macula dens of the kidneys. Due to the
absence of prostaglandins, activation of protein kinase-A
(PKA) by cyclic adenosine monophosphate (cAMP) also
does not occur resulting in no renin production.’ Besides
affecting renin gene expression, Vitamin D can regulate BP
through intracellular calcium homeostasis. It affects blood

vessel tone by regulating calcium concentration in vascular
smooth muscle cells which leads to vasodilatation and acts
as a protective agent for blood vessels by reducing the
adverse effects of AGEs (Advanced Glycation End
products) on the endothelium and increasing nitric oxide
activity which can regulate blood vessel tone.”

Table 3. Association between Vitamin D Supplementation and BP

Intervention Group (n=45)

Control Group (n=45)

Blood
Pressure Frequency Mean (+SD) Frequency Mean (+SD)
() ()
Before Supplementation 45 131.11 (223.44) 45 135.33 (£22.94)
After Supplementation 45 130 (£18.94) 45 132.44 (+£17.85)
SBP
Mean Difference -1.11 (+21.26) -2.88 (£20.98)
P Value 0.84™ 0.59™
0.7%
Before Supplementation 45 81.33 (+10.35) 45 82.22(+11.70)
After Supplementation 45 80.22 (+9.41) 45 80.44 (+£9.52)
DBP
Mean Difference -1.11 (213.35) -1.77 (£9.66)
0.627® 0.217®
P Value .
0.82™

*a : Mann Whitney test
*b : Wilcoxon test
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There was a decrease in SBP and DBP both in the
intervention and control group (see table 3). The results can
be influenced by many factors, such as differences in the
amount of Vitamin D consumed from daily food in both
group that would become confounding factors, differences
in exposure to sunlight, physical activity, sodium intake, and
other cardiometabolic disease.

Wei Zheng et al. (2017) reported that Vitamin D3
supplementation can reduce both SBP and DBP only in
subjects with primary hypertension and does not have an
effect on patients without hypertension.” He, S (2019) also
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reported that the effect of hypotension is only in patients with
hypertension."” This result can also influenced by 25(0OH)D
serum levels after supplementation (table 2) that still
insufficient, so that the results of changes in BP are not
significant.

Furthermore, we analyze the effect of Vitamin D
supplementation and changes in BP according to the
subgroup analysis of elderly people, the young-age elderly
(60-69 years old) and middle-age elderly (70-79 years old)
subgroup.

Table 4. Vitamin D Supplementation and BP in Subgroup Young-age Elderly
and Middle-Age Elderly

Intervention Group

Control Group

Age BP
Frequency Frequency
Mean (£SD Mean (£SD
() (+SD) (n) (+SD)
Before 36 130.28 (£22.65) 39 132.05 (£21.32)
SBP Suppler;lentatlon
After
Supplementation 36 132.85 (+20.08) 39 130 (£14.86)
Mean Difference 2.57 (£17.07) -2.05 (£20.18)
*b *b
P Value 0.41*a 0.88
Young-age 0.26
Elderly (60-
69 years old
y ) Before 36 81.14 (+10.78) 39 81.28 (+11.10)
DBP Supplenflentatlon
After
Supplementation 36 81.14 (+9.93) 39 79.48 (+ 9.44)
Mean Difference 0.0 (x13.71) -1.79 (£10.03)
*b *b
P Value (1).2?1*61 0.25
Before Supplementation 9 136.66 (+27.38) 6 156.66 (+23.38)
SBP
After Supplementation 9 117.77 (£6.66) 6 148.33 (+27.86)
Mean Difference -18.88 (£26.66) -8.33 (£27.14)
0.07°® 0.45™
Middle-Age P Value 0.47%
Elderly (70- )
79 years old)
Before Supplementation 9 83.33 (+8.66) 6 88.33 (£14.71)
DBP
After Supplementation 9 75.55 (£5.27) 6 86.66 (1£8.14)
Mean Difference -7.77 (£8.33) -1.66 (£7.52)
*b *b
P Value 8'gi*a 0-56

*a : Mann Whitney test,
*b :Wilcoxon test.

In the subgroup analysis of middle-age elderly (table
4), there was a decrease in the mean SBP of intervention
group from 136.66+27.38 mmHg which was classified as
pre-hypertension, to 117.77+6.66 mmHg which classified in
the normal. Although the change was not statistically
significant (p=0.07), but clinically there was a change in
blood pressure from pre-hypertension into normal category

based on the JNC 7 hypertension classification. There was a
statistically significant change in the DBP pre and post
supplementation in the intervention group (p=0.03). Blood
pressure was seen to have decreased from 83.33+8.66
mmHg to 75.55+£5.27 mmHg post-supplementation, which
indicates a decrease in BP classification from pre-
hypertension to normal.
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In the Table 4, can also be seen that the mean difference
of pre and post Vitamin D supplementation in the
intervention group. The SBP of the subgroup middle-age
elderly decreased by 18.88+26.66 mmHg, while in the
young-age elderly increased by 2.57+17.07 mmHg. The
same thing also happened to the DBP, the middle-age elderly
decreased by 7.77 + 8.33 mmHg, while the young-age
elderly was 0.0 + 13.71 mmHg. These data indicate that the
decrease in BP is greater in the subgroup analysis of middle-
age elderly than young-age elderly category.

These results indicate the effect of Vitamin D
supplementation is more significant with older age, this may
happen because the mean BP of the subgroup middle-age
elderly before the supplementation, both SBP and DBP is
higher than the young elderly. Higher BP in the middle-age
elderly occurs due to aging process, the walls of the blood
vessels will thicken and the elasticity of the blood vessels
will decrease, resulting in arteriosclerosis which can affect
peripheral resistance and BP will increase. "

In addition, aging also causes the level of Vitamin D in
the body to decrease because the ability of the intestines to
absorb Vitamin D decreases, sun exposure also decreases
due to infrequent activities outside the home, and last but not
least, the production of 7-dehydrocholesterol in the skin
decreased twice compared to young people which causes the
decrease of Vitamin D synthesis through a photochemical
process.® With an aging factor that resulting the condition of
Vitamin D deficiency in older subjects, it also can increase
their BP. Higher blood pressure in the subgroup middle-age
elderly will increase the effect of Vitamin D supplementation
on lowering BP, according to a study that reported that the
effect of Vitamin D on BP only occurs in patients with
hypertension.”"

Vitamin D reduce the synthesis of angiotensin I, which
is a strong vasoconstrictor resulting decreases in BP. This is
in accordance with the results of the study by Zhang D et al.
(2020) that the beneficial effects of Vitamin D on BP may
occur in older people."”This is consistent with our results that
indicate the effect of Vitamin D supplementation is more
significant with older age.

There are several factors that can affect blood pressure,
for example salt intake, history of metabolic diseases such as
diabetes mellitus, lifestyle such as smoking and physical
activity that possibly exist in the subjects that are not
identified further and those became the limitations of this
study. Therefore in future studies all the factors that can
affect blood pressure should be identify to minimize the bias.

CONCLUSION

This study findings that there was no significant
statistical effect between Vitamin D supplementation
(alphacalcidol) for 12 weeks and BP in elderly women. We
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found that Vitamin D supplementation (alphacalcidol) for 12
weeks can affect the reduction of DBP in the intervention
group of subgroup analysis of middle-age elderly women. To
determine the effectiveness of Vitamin D supplementation
on BP, the future study can be carried out by giving different
doses and duration. Also using subjects with deficiency
serum of 25(OH)D, and includes all participants with pre-
hypertension and hypertension grade 3, combine with anti-
hypertension drugs compare with drugs only to see the effect
of Vitamin D on BP.
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