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‘ ABSTRACT ’ Ageing is a natural process and healthy ageing has become a growing global challenge. The process of ageing affects

nutritional needs, they are particularly prone to inadequate intake of calcium and vitamin D. Vitamin D deficiency is
widely prevalent across all ages, races, geographical regions, and socioeconomic strata. Vitamin D deficiency has been linked to cardiovascular
disease and risk factors including hypertension. The relationship between Vitamin D and Hypertension has varied across studies; hence this study
was taken up to evaluate the relationship between hypertension and Vitamin D levels in the senior citizens of Bangalore City. The objective of this
study is to assess Serum 25(OH) Vitamin-D, and Blood Pressure in senior citizens of Bangalore city, and to evaluate the interrelationship of the
above parameters in the same subjects. As part of the methodology, after obtaining Ethical Clearance, 80 eligible elderly subjects were recruited
for the study. Written informed consent was taken. For each subject, fasting blood sample of 4ml was collected for Serum 25(OH) Vitamin-D
assessment. Height and weight were measured, and Blood pressure was measured, and Hypertension was diagnosed based on JNC VII criteria.
Results were compiled and statistically analyzed. The analysis showed that severe vitamin D deficiency was present in subjects with
hypertension than in people without hypertension (P value <0.05). To conclude, this study demonstrates increased rates of hypertension in
individuals who tested for lower levels of 25.hydroxyvitamin D starting at levels < 20 ng/ml. Elevated Blood Pressure levels associated with
Vitamin-D deficiency in the elderly warrants a need for clinical monitoring and appropriate intervention.
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INTRODUCTION

The number of older adults worldwide is expected to increase from 420
to 974 million (Jeyalakshmi S et al, 2012) India has around 100 million
elderly at present and expected to increase to 323 million, constituting
20% of the total population by the year 2050.( United Nations
Population Fund, 2012).

Adequate nutrition is fundamental to healthy ageing. Energy
requirements decrease with age due to decline in lean body mass and
decreased physical activity and slowed rates of protein turnover.
Despite this decrease, older adults are at risk of under nutrition due to
medication side effects, functional, visual, or cognitive impairment,
oral disease, swallowing disorders, or loss of smell/taste, depression
and social isolation, and chronic illnesses

Although vitamin requirements do not change with age, older adults
are particularly prone to inadequate intake of Vitamin D, Vitamin B12
and Calcium and are also associated with reduced Calcium and
Vitamin D absorption (Caruso LB,Silliman RA. 2008).Low levels of
vitamin D have been described with a multitude of disease processes,
including increased blood pressure (BP), cardiovascular disease, and
all.cause mortality (Holick MF.2007;Vasan RS etal.2001)

Hypertension is the most common cardiovascular disease, emerging as
a major public health problem in developed as well as developing
countries such as India with a prevalence ranging between 20-
40%.(Todkar S S et al.2009;Gupta R et al.2002) Chronically sustained
high blood pressure is associated with a number of adverse health
effects such as myocardial infarction, renal failure and stroke.

Vitamin D has been shown to regulate the renin, angiotensin, aldoster
one system, suppress vascular smooth muscle proliferation, inhibit
parathyroid hormone (PTH) secretion, and regulate calcium and
phosphorous levels, which are all possible mechanisms by which
vitamin D may impact BP (Carthy EPetal.1989 ; LiYC etal.2002)

Hence this study was undertaken to find the Interrelationship between
Vitamin D and Blood pressure in the elderly of Bangalore city, a
population which is genetically different from those referred in
previous studies or in the reference mentioned below.

OBJECTIVES

A. Toassess Serum 25(OH) Vitamin-D and Blood Pressure in elderly
of Bangalore city

B. To evaluate the interrelationship of the above parameters in the
same subjects

MATERIALS & METHODS

It was a cross sectional comparative study. The study subjects were

recruited from enrichment center in Bangalore city. A total of 80
subjects aged above 60 years and willing to participate in the study
were included for the study. To be included in this study the subjects
were 1) to have no history of Alzheimer's, hepatic disorders, renal
disorders, Bone related disorders, intake of Vitamin D or Calcium
supplements or drugs known to influence Vitamin D metabolism and
sleep, 2) possessing verbal communication skills necessary to
understand and respond to questions, 3) to be able to care for
themselves independently (Informed consent was taken from all
subjects or their families if the subject was unable to read or write), 4)
to be non-alcoholic and non-smokers, 5) more than High school level
education. Individuals with depression, anxiety, stress, visual or
hearing impairment, history of diabetes mellitus, stroke, myocardial
infarction, thyroid dysfunction, any major surgery and those on any
drugs that impair cognition like sedatives, anti-histaminics, anti
psychotics and antidepressants were excluded from the study. Written
informed consent was obtained from all subjects prior to their
participation. Ethical clearance was taken from the institutional ethics
committee. Demographic characteristics, past medical history and use
of medications were collected via structured questionnaires. Dietary
intake was measured using 24-Hour Dietary Recall Questionnaire.
General Physical examination and systemic examination was done.
For each subject, fasting blood sample of 4ml was collected by trained
registered medical personnel for Serum 25(OH) Vitamin-D
assessment a. Height and weight were measured, and BMI was
calculated using Quetlets Index. The study was done during the period
of June to August which is neither winter nor summer in Bangalore
city. After explaining the entire procedure.

Measurement of Serum Vitamin D Levels:

This study measured serum 25-hydroxyvitamin D, which is the best
indicator of vitamin D conditions in the body [Norman AW].
Specimens were kept frozen until they were analyzed by fully
automated chemiluminescence immunoassay method. This study used
20 ng/mL as the cut-point for serum vitamin D deficiency. Less Than
20ng/dl were categorized as Cases and more than 20ng/dl as controls.

Blood Pressure Measurement:

Blood pressure using a mercury sphygmomanometer. Hypertension
was defined according to seventh report Joint National Committee
(JNC) for detection, evaluation and treatment of high blood pressure,
as systolic blood pressure more than or equal to 140 mm of Hg or
diastolic blood pressure more than or equal to 90 mm of Hg or those
individuals currently taking antihypertensive treatment. (Chobanion
AV et al.2003) Respondents were asked to refrain from smoking or
drinking coffee or alcohol for at least an hour before recording blood
pressure. Blood pressure was measured by pulse obliteration and
auscultation method in sitting position using mercury sphygmomano
meter. Two blood pressure readings with at least 30 minutes interval in
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between were taken and the mean of two readings was used for
analysis.

Statistical Analysis:

Using the independent-samples t-test, the participants' serum vitamin
D levels and mean scores for Systolic and diastolic blood pressure
were tabulated using SPSS version 21. Results of continuous
measurements are presented in Mean + SD and results of categorical
measurements are presented in number (%). Statistical tests applied
are student t test (two tailed, independent) and Pearson's Chi- square
testand p value of less than 0.05 was considered as significant.

RESULTS

After procuring the results of serum analysis, all the parameters were
tabulated, and statistical treatment was given to the data and
represented in appropriate charts, graphs, and tables. Serum 25(OH) D
levels of all the subjects were measured. Based on Vitamin D
concentration subjects were classified into cases and controls.

Study Sample:
CASES: 60 Subjects with decreased Vitamin-D levels
CONTROLS: 20 Subjects with normal Vitamin-D levels.

The baseline characteristic of the participants is shown in Tables 1 to 3.

Table—1 Average Age Of Subjects And Gender Distribution

Count Average Age (Years)
Female 47 69.72 £9.25
Male 33 68.72 £6.29
Overall 80 69.31 +8.13
Table—2 BMI of Subjects
Average BMI
Female 26.78 £ 6.87
Male 23.90 +5.48
Overall 25.59 £ 6.46
Table—3 Dietary habits of Subjects
Diet
Vegetarian 43
Non-Vegetarian 37

Table — 4 Comparison of 25(OH)D levels in cases and controls of
the study groups

Serum 25 (OH)D Cases Controls
Concentration  |Vitamin D Deficient| Vitamin D Sufficient
(n=60) (n=20)
25 (OH) D ng/ml 13.5+3.6 24.7+3.0

Table — 5 Comparison of Systolic and Diastolic Blood Pressure in
Cases (Vitamin D <20ng/dl) & Controls (Vitamin D >20ng/dl)

Variables Cases Controls P Value
Mean + SD Mean £+ SD

Systolic Blood 140.87+7.69 122.7345.29 [ <0.001 **

Pressure (mmHg)

Diastolic Blood 92.27+3.44 84.07+£2.65 [<0.001 **

Pressure (mmHg)

**P<0.01 (Significant)

DISCUSSION

In this Case Control study, 80 elderly citizens of age more than 60 years
who met the inclusion and exclusion criteria were recruited for the
study after obtaining the ethical committee clearance. Serum 25(OH)
D were estimated and all the results were tabulated, statistically treated
and expressed in appropriate graphs and tables. Age distribution of
participants is shown in Table 1. The Mean+ SD age of subjects ranged
from 65 to 91 years with a mean age (£SD) of 67 (+7.1) years for cases
and 67 (£7.1) years for controls. Worts man et al in their study have
proven that vitamin D bio availability is affected by obesity. Table 2
shows average BMI of the subjects which was 25.59 (£6.46) kg/m2.
The average BMI of female subjects was 26.78 (£6.78) kg/m2 whereas
the average BMI of male subjects was 23.90 (+5.48) kg/m2. Both the
groups were not obese, thus nullifying one of the confounding factors
that would have affected this study. Table 3 shows the dietary habits of
the subjects. There were 46% non vegetarians and 54% vegetarians in
the study. All subjects consumed the same diet every day. Vitamin D
intake was almost negligible through vegetarian food. Moreover, the

non-vegetarians in the group hardly consumed any nonvegetarian
food.

SERUM VITAMIN D LEVELS:

Table 4 shows comparison of serum 25(OH)D levels of Cases and
Control study groups. Several previous studies like Fradinger et al and
Holick MF et al have reported low serum 25(OH)D levels in the older
population. Older adults are at a risk of lower vitamin D due to
decreased cutaneous synthesis, decreased dietary intake, and
decreased intestinal absorption. In this study the dietary intake of
vitamin D was negligible. This was in accordance with study done by
Omdahl et al. With advancing age, a gradual vitamin D deficiency
becomes evident. This is due to a reduction of the concentration of 7-
dehydrocholesterol in the epidermis, typical during aging, and to a
consequent decrease of synthesis under UV irradiation. On the other
hand, a decreased exposition to UV light is frequent in the elderly
people. In addition, a low nutritional intake of vitamin D is present.

Table 5 shows Comparison of Systolic and Diastolic Blood Pressure in
cases and controls which shows that Systolic Blood pressure was
140.87 (£7.69)mm Hg in cases and 122.73 (£5.29)mm Hg in Controls
whereas Diastolic blood pressure was 92.27 (+3.44) mm Hg in cases
and 84.07 (£2.65) mm Hg in controls which clearly shows negative
Low Vitamin D levels had increased Systolic and Diastolic BP which
was in Unison with several studies (Scragg et al; Martins et al;
Bhandari etal and Forrest KYZ et al).

Scragg et al recently reported their findings of the relationship between
serum 25(OH)D concentration and blood pressure. Martins et al. found
that a low vitamin D level was associated with a higher risk of having
hypertension. Forman et al. prospectively investigated the
independent association between plasma 25(OH)D levels and risk of
incident hypertension which was similar to the results of our study.

The probable explanation for this is as follows. The renin angiotensin
system (RAS) is a regulatory cascade that plays a critical role in the
regulation of blood pressure, electrolyte, and plasma volume
homeostasis. Inappropriate stimulation of the RAS has been associated
with hypertension. Li et al demonstrated that vitamin D is a potent
endocrine suppressor of renin biosynthesis to regulate the RAS. Mice
lacking vitamin D receptor (VDR) have elevated production of renin
and angiotensin II, leading to hypertension, cardiac hypertrophy, and
increased water intake. These abnormalities can be prevented by
treatment with an ACE inhibitor or AT 1 receptor antagonist. Vitamin D
suppression of renin expression is independent of calcium metabolism,
the volume and salt-sensing mechanisms, and the angiotensin II
feedback regulation. In normal mice, vitamin D deficiency stimulates
renin expression, whereas injection of 1,25-dihydroxyvitamin
D3[1,25(0OH)2D3] reduces renin synthesis. In cell cultures,
1,25(0OH)2D directly suppresses renin gene transcription by a VDR~
dependent mechanism.

Thus, growing literature suggests that vitamin D deficiency may
increase the risk of hypertension, and vitamin D supplementation may
be beneficial to the cardiovascular system.

CONCLUSION

In conclusion, limited yet growing literature indicates that Vitamin D
deficiency is a potential risk factor for Hypertension in elderly. Current
study provides an important extension to the existing literature. Based
on the results of this study, Hypertension can be controlled in the
elderly by making them aware of the importance of nutrition and
providing regular examinations checking their Blood Pressures and
Serum Vitamin-D levels, and supplementing Vitamin-D to the elderly
to enhance the quality oflife.
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