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Abstract

Background: Vitamin D has different biological actions in the body . Vitamin D has the pleiotropic effects
in multiple organ systems, and vitamin D deficiency was suggested to be associated with high blood
pressure according to previous reports. Several interventional studies have examined the effect of vitamin D
supplementation on high blood pressure patients

Objective : to identify Vitamin D level and its correlate with hypertension among old adults.

Methodology: This was across sectional descriptive observational study included convenient sample of
elderly people in Hilla City ,Babylon province, the period of the study started from the first of January
through August 2019, a pretested semi structured questionnaire was used to interview the participants who
attended primary health centers after obtaining their verbal consents, the sample included( 300) old adult
of both gender, serum level of Vitamin D was assessed by chemo immunoassay method, the blood pressure
was measured single handy by the researcher using mercury sphygmomanometer to diagnose hypertension.

Results: The study included 300 participants 83.0% of the study sample had either insufficiency or
deficiency of Vitamin D level. Hypertensive people had significant Vitamin D Deficiency (both deficiency
and insufficiency of vitamin D, 81% and 70% ) respectively as compared to normotensive participants , this

difference was statistically significant p<0.05.

Conclusion: there was a significant inverse relationship between vitamin D level and blood pressure.
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Introduction

There is a remarkable increase in incidence of
cardiovascular diseases in both lower- and middle-
income countries including Iraq !, hypertension is also
increasing 2. Arterial hypertension is an important and
serious public health problem which is responsible
for 6% of deaths globally every year and can result in
devastating complications such as peripheral vascular
disease, heart failure, stroke, and renal failure 3. Vitamin
D deficiency has been blamed to be a risk factor of
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arterial hypertension for both systolic and diastolic
4-8

blood pressure

Since elderly population have low intake of vitamin
D, limited exposure to sunlight, and insufficient capacity
in their skin to produce vitamin D, they are at high
risk of deficiency and related complications including
hypertension °, There is a growing body of evidence
from animal and clinical studies that vitamin D-mediated
reduction of hypertension involves increased activation
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of the renin—angiotensin—aldosterone system other

studies reported that vitamin D can be taken as a drug for
hypertensive patients mainly by the elderly people >4,
the gold standard of epidemiological studies of vitamin

D blood levels and hypertension have been null 1>
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This study was conducted to identify the prevalence
of Vitamin D Deficiency (VDD) among hypertensive
patients and non-hypertensive to estimate the association
between these variables.

Methodology

This was across sectional descriptive observational
study included a non-probability ( convenient sample
) of elders (>65 years both women and men) in Hilla
City, Babylon province, Iraq, the period of the study
started from the first of January through August 2019,
the sample size was calculated according to the sample
size calculation equation with 95% confidence level,
300 elderly people were participated voluntarily in this
study, all of them agreed to participate after explaining
the objective of the study by the researcher(response rate
100%). This study was approved by the Ethics Committee
of College of nursing - University of Babylon, a pretested
questionnaire was used to interview the participants after
obtaining their verbal consents, the sample included
old adults, apparently health & not receiving vitamin
D supplement, serum level of Vitamin D that made by
chemo immunoassay method (maglumi instrument).
Data about demographic characteristics , drug uses,
number of chronic diseases, as well as measurement
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of mean systolic and diastolic blood pressure of each
participant were done single handy by the researcher
himself. Blood pressure was measured in the sitting
position. Patients were kept seated quietly for at least
5 min in a chair. Blood pressure was measured using a
sphygmomanometer with an appropriate cuff the cutoff
values, blood pressure more than 140\90 considered
hypertension in this study or those who diagnosed
previously as hypertensive and taking antihypertensive
drugs. Vitamin D levels are divided into three categories
.deficient < 20ng/ml, insufficient between 23-29ng/ml
and normal level 30-100 ng/ml '®!7. Data were analyzed
by using the (spss) package version 23. The chi-square
test was used to test the associations between variables.
The association considered statistically significant when
the P-value is less than 0.05.

Results

The study included 300 participants 83.0% of the
study sample had either insufficiency or deficiency
of Vitamin D level. The proportion of adults with
hypertension were more common among participants
with deficient and insufficient vitamin D, 81% and 70%
respectively , the difference was significant p<0.05.

Table (1) Frequency distribution of the mean age of the study group.

Age group (year) N (%) Mean age
65-69 years 168 (56) 67 years
70 -74 years 84 (28) 73 years
75-80and more 48 (16)
78 years
’ 70.44
Total 300(100%)

Table(1) shows the distribution of elders according to their age and mean age of the study groups, 65-69year

group is the dominant age group ,the overall mean age and the standard deviation are 70.44+3.9
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Table (2) Means of vitamin D level according to gender.

Female 19.5 ng/ml
Male 25.8 ng/ml
Male and female 22.5 ng/ml

Table(2) and figure (1) show the frequency distribution of the study participants according to the means of
vitamin D level by gender the mean of vitamin D level among females is lower than vitamin D level among males.

Male Female Male and female

Figure (1) Means of vitamin D level by gender.

56%

2B%

16%

65-69 years 70-74 years 75 and mare

Figure (2) Frequency distribution of the study group by age.

Figure (2) shows the distribution of the elders according to age group, most of the participants in the age group
65-69years(56%).
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Table (3) Association between Vitamin D level and Hypertension among males.

Vitamin D level among male
Study variables Low vitamin D %2 P-value

Deficiency Insufficiency Normal Total Level

(0-20 ng/ml) (21-29 ng/ml) (30-100 ng/ml) (deficiency)
Hypertension

44 84.0%

Yes 37 (54.4%) 5(26.3%) 2 (16.3%)

31 (45.6%) 14 (73.7%) 10 (83.7%) 56 55.3%
No 57.99 <0.002*
Total 68 19 12 99
(%) (68%) (19%) (12%) (100%)

Table(3) shows that 87% of old males have low serum vitamin D level (less than 3ong/ml)most of them with
deficient level , this table also explains a positive highly significant association between low vitamin D and having
high blood pressure ( Hypertension) among elderly males chi square =57.99, df=2, p<0.002, there is an inverse
relationship between the two variables.

Table (4) Association between Vitamin D and Hypertension)among females.

Vitamin D level among female

Low level of

Study variables %2 P-value
Deficiency Insufficiency Normal Total Vitamin
ota .
(0-20 ng/ml) (21-29 ng/ml) | (30-100 ng/ml) D(deficiency)
Hypertension
Yes 90 (66.1%) 16 (72.7%) 5(11.6%) 111 81.0%
No 46 (33.9%) 6 (27.3%) 38 (88.4%) 90 51.1% 59.11 <0.001*
Total 136 (68%) 22(11%) 42 (21%) 201
No.(100%) ° ’ °

This table(4) shows the prevalence of VDD among old adult women (79%), a highly statistically significant
association between low Vitamin D level (less than 30 ng/ml) and Hypertension among elderly females, chi square
value=59.1, df=2 , p<0.001.
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Discussion

This study examined vitamin D serum levels in
apparently healthy old adults both males and females
in Hilla city — Babylon province, Iraq, in order to
determine the prevalence of vitamin D deficiency and
its association with blood pressure. In this study, the
vitamin D level status among Iraqi Patients in Al Hillah
City and the relation of these dependent and independent
variable were assessed in 300 patents the most of sample
are females 67%. The low mean of serum vitamin D
deficiency in this study is higher in women than in men
. Overall, we found that vitamin D deficiency was very
common the study group ,the prevalence of Vitamin
D Deficiency (VDD) in the current study is about one
fifth , this high prevalence health problem is similar
to that reported by a study conducted by Kara A and
Datta S in India who found that Vitamin D deficiency
is significantly prevalent in otherwise healthy old aged
population '8,

The Korea National Health and Nutrition
Examination Survey reported prevalence of vitamin D
deficiency (<20ng/mL) of 47.3% in males and 64.5% in
females '°, but in a nationwide population-based study
conducted in Thailand, only 5.7% of the population had
a25(0OH)-D level <20 ng/mL %, The prevalence of VDD
in our study is higher than that found in local Iraqi study
conducted in Baghdad on 20 parkinsonism Iraqi patients
with mean age 59 years (62.5%) the same study reported
that the proportion of VDD was much lower in the
control group (27.5%) 2!. Studies found that there is an
increasing prevalence of vitamin D deficiency with age
22 In general, elder people are more liable to VDD due to
many reasons , not only due to decrease skin production
of Vitamin D but also due to decreased sunlight exposure
, decreased dietary intake, impaired intestinal absorption,
and diminished hydroxylation in the liver and kidney
2324 Qur study depicts a strong association between low
serum consecration of vitamin D and increasing both
systolic and diastolic blood pressure, this finding goes in
line with the findings of other studies that evaluated the
association between the level of vitamin D and the blood
pressure, the risk of hypertension diminished following
clevation of plasma concentrations of 25(OH)D 23
Another study found an inverse association between
25(OH)D and cardiovascular disease( including arterial
hypertension) mortality in old adults with serum 25(OH)
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D levels of <21 ng/mL. ?°. Other studies have reported
contradictory results regarding the association between
vitamin D level and hypertension in elderly men and
women, there is evidence that VDD causes multiple
diseases including hypertension and complications.
Various mechanisms supposed to play role in the effect
of'vitamin D on blood pressure, one of which is the renin-
angiotensin system which the important contributor
to systolic blood pressure . Studies in animals have
shown that 1,25-dihydroxyvitamin D reduces renin gene
expression by a mechanism that is bound to the vitamin
D receptor and thus reduces blood pressure. Vitamin D
can also exert antihypertensive effects through different
molecular mechanisms. A recent study recommends that
Vitamin D can be used as an adjuvant drug to control the
blood pressure on hypertension patients with vitamin D
deficiency 3.

Conclusion

The results of the current study show a widespread,
severe Vitamin D deficiency among participants of
both gender in Iraqi elderly people there is a strong
association between VDD in elder men and women and
hypertension, we suggest starting public educational
about the
relationship between low level of vitamin D and high

campaigns to raise public awareness
blood pressure. We recommend further large scale
studies are needed to confirm our findings. The health
care providers( physicians and nurses )should keep a
check on the Vitamin D levels of elderly people in order
to curb the ever-increasing incidence of hypertension.

Financial Disclosure: There is no financial

disclosure.
Conflict of Interest: None to declare.

Ethical Clearance: All experimental protocols
were approved under the University of Babylon and
all experiments were carried out in accordance with
approved guidelines.

References

1. Kirkman MS, Briscoe VJ, Clark N, et al. Diabetes
in older adults. Diabetes Care 2012;35:2650—-64.

2. Mokdad AH, Ford ES, Bowman BA, et al. Diabetes
trends in the U.S.: 1990-1998. Diabetes
Care 2000;23:1278-83.



10.

11.

12.

13.

14.

15.

Indian Journal of Forensic Medicine & Toxicology, July-September 2020, Vol. 14, No. 3

Holick MF. Vitamin D deficiency. N Engl J
Med 2007;357:266-81.

Timpini A, Pini L, Tantucci C, et al. Vitamin
D and health status in elderly. Intern Emerg
Med 2011;6:11-21.

Mosekilde L. Vitamin D , the elderly. Clin
Endocrinol 2005;62:265-81.

Veronese N, Bolzetta F, De Rui M. Serum
25-hydroxyvitamin D and orthostatic
hypotension in old people: the Pro.V.A.
study. Hypertension 2014;64:481-6.

Bolland MJ, Bacon CJ, Horne AM, et al. Vitamin D
insufficiency and health outcomes over 5 y in older
women. Am J Clin Nutr 2010;91:82-9.

Kositsawat J, Kuchel GA, Tooze JA. Vitamin D
insufficiency and abnormal hemoglobin alc in
black and white older persons. J Gerontol A Biol
Sci Med Sci 2015;70:525-31.

Napoli N, Schafer AL, Lui LY, et al. Serum
25-hydroxyvitamin D level and incident type 2
diabetes in older men, the Osteoporotic Fractures
in Men (MrOS) study. Bone 2016;90:181-4.

Pilz S, van den Hurk K, Nijpels G, et al. Vitamin
D status, incident diabetes and prospective changes
in glucose metabolism in older subjects: the Hoorn
study. Nutr Metab Cardiovasc Dis 2012;22:883-9.

Robinson JG, Manson JE, Larson J, et al. Lack
of association between 25(OH)D levels and
incident type 2 diabetes in older women. Diabetes
Care 2011;34:628-34.

Schafer AL, Napoli N, Lui L, et al. Serum
25-hydroxyvitamin D concentration does not
independently predict incident diabetes in older
women. Diabetic Med 2014;31:564-9.

Schottker B, Herder C, Rothenbacher D, et
al. Serum 25-hydroxyvitamin D levels and incident
diabetes mellitus type 2: a competing risk analysis in
a large population-based cohort of older adults. Eur
J Epidemiol 2013;28: 267-75.

Thorand B, Zierer A, Huth C, et al. Effect of
serum 25-hydroxyvitamin D on risk for type 2
diabetes may be partially mediated by subclinical
inflammation: results from the MONICA/KORA
Augsburg study. Diabetes Care 2011;34:2320-2.

Veronese N, Sergi G, De Rui M, et al. Serum
25-hydroxyvitamin D and incidence of diabetes

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

1675

in elderly people: the PRO.V.A. study. J Clin
Endocrinol Metab 2014;99:2351-8.

Zella JB, DeLuca HF. Vitamin D and autoimmune
diabetes. J Cell Biochem. 2003;88:216-22.

Zipitis CS, Akobeng AK. Vitamin D
supplementation in early childhood and risk of
type 1 diabetes: a systematic review and meta-
analysis. Arch Dis Child. 2008;93:512—7.

Bourlon PM, Billaudel B, Faure-Dussert A.
Influence of vitamin D3 deficiency and 1,
25 dihydroxyvitamin D3 on de novo insulin
biosynthesis in the islets of the rat endocrine
pancreas. J Endocrinol. 1999;160:87-95.

Baynes KC, Boucher BJ, Feskens EJ, Kromhout D.
Vitamin D, glucose tolerance and insulinaemia in
elderly men. Diabetologia. 1997;40:344-7.

Pittas AG, Harris SS, Stark PC, Dawson-
Hughes B. The effects of calcium and vitamin D
supplementation on blood glucose and markers
of inflammation in nondiabetic adults. Diabetes
Care. 2007;30:980-6.

Stene LC, Ulriksen J, Magnus P, Joner G. Use
of cod liver oil during pregnancy associated
with lower risk of Type [ diabetes in the
offspring. Diabetologia. 2000;43:1093-8.
Tangpricha V, Pearce EN, Chen TC, Holick MF.
Vitamin D insufficiency among free-living healthy
young adults. Am J Med. 2002;112:659-62.
Looker AC, Dawson-Hughes B, Calvo MS, Gunter
EW, Sahyoun NR. Serum 25-hydroxyvitamin

adults in two
NHANES

D status of adolescents and
seasonal  subpopulations  from

III. Bone. 2002;30:771-7.

Hu FB, Meigs JB, Li TY, Rifai N, Manson JE.
Inflammatory markers and risk of developing type
2 diabetes in women. Diabetes. 2004;53:693-700.

Forouhi NG, Luan J, Cooper A, Boucher BJ,
Wareham NIJ. Baseline serum 25- hydroxy
vitamin D is predictive of future glycemic
status and insulin resistance: the Medical
Research Council Ely Prospective Study 1990-
2000. Diabetes. 2008;57:2619-25.

ChiuKC,ChuA,Go VL, Saad MF. Hypovitaminosis
D is associated with insulin resistance and beta cell
dysfunction. Am J Clin Nutr. 2004;79:820-5.



