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Abstract
It is important to identify earlier cardiovascular risk factors in the 

elderly due to cardiovascular aging and associated chronic diseases. In 
addition to traditional cardiovascular risk factors, vitamin D deficiency 
is also a new risk factor. To evaluate the association between vitamin 
D deficiency with cardiovascular risk factors in elderly patients in 
outpatient cardiology clinics was performed Cross-sectional study. 
Clinical data were collected from patients aged over 60 years in cardiology 
clinics of UFPE, from November 2015 to March 2016. The variables were 
independent, vitamin D deficiency and dependent on age, sex, education, 
ethnicity, hypertension, diabetes mellitus, hypothyroidism, renal failure, 
dementia, stroke, dyslipidemia, depression, smoking, alcoholism, obesity, 
andropause, coronary artery disease, left ventricular hypertrophy or 
impaired left ventricular function and cardiac arrhythmia. They were 
used the chi-square test Person and, when necessary, Fisher’s exact 
test. Among the 137 elderly, was identified 91.2% were hypertensive; 
35.0% with definite or possible coronary artery disease, 27.7% with 
cardiac arrhythmia or left ventricular hypertrophy. 65% of the elderly 
were deficient in vitamin D. More vitamin D deficiency risk were male 
gender, age ≤ 70 years, smokers, obese, diabetic, with scores compatible 
with dementia, depression, cardiac arrhythmia, coronary heart disease, 
ventricular hypertrophy left or reduction in left ventricular function. 
There was a high prevalence of vitamin D deficiency in the elderly, 
strongly associated with smoking, obesity, diabetes mellitus, dementia, 
depression, cardiac arrhythmia, coronary artery disease and left 
ventricular hypertrophy or impaired left ventricular function.
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Introduction
In addition to the cardiovascular risk factors common to individuals, 

in general, such as biological, lifestyle, metabolic and socioenvironmental, 
as regards the elderly population, are also the gradual reduction of 
cardiovascular reserves and the decline of functions endocrine diseases, 
increasing the risk of cardiovascular diseases [1].
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Due to the modifications of the cardiovascular system 
inherent to aging, as well as the chronic diseases associated 
with this system, the adoption of a healthy lifestyle, with 
earlier identification and reduction of cardiovascular risk 
factors, was encouraged [2].

The literature is extensive, reporting an association 
between vitamin D deficiency with a higher prevalence of 
cardiovascular endpoints such as angina, acute myocardial 
infarction (AMI), heart failure (HF) and peripheral vascular 
disease, compared to individuals with higher levels of 
vitamin D. In addition, large prospective studies have 
also demonstrated this association between calcitriol 
deficiency and increased cardiovascular risk [3-7], as 
well as associated with higher risk of death [6,8,9] and a 
comprehensive systematic review and meta-analysis [10] 
due to the probable anti-inflammatory and antiatherogenic 
mechanisms of this vitamin, suggesting that vitamin D 
deficiency is a cardiovascular risk factor [11].

The 2010 Consensus for Vitamin D Nutrition Guidelines 
Consensus noted that more than 50% of older people 
worldwide do not have satisfactory levels of vitamin D [12].

High concentrations of vitamin D3 predict thirteen 
fewer years of mortality and cardiovascular disease (CVD) 
incidence [13]. A recent July 2015 study evaluating the 
longevity of centenarians and their relationship with 
vitamin D levels, comparing with patients with early AMI 
and healthy individuals from the same age group, found 
that centenarians had higher levels of vitamin D than 
normal adults and concluding that these levels of vitamin 
D because they confer physiological advantages and better 
cardiovascular function, are associated with successful 
aging [14].

This study has as an object the association between vitamin 
D deficiency and sociodemographic and cardiovascular risk 
factors in the elderly attended at a cardiology outpatient 
clinic.

Materials and Methods
It is an Epidemiological Study, Cross-Sectional and 

Analytical. The study sites were the Center of Attention to 
the Elderly of the Federal University of Pernambuco (UFPE) 
and the cardiology outpatient clinic of the UFPE Hospital 
das Clinicals. The selection of the population of this study 
was carried out from the analysis of records of the elderly, 
attended in these services, from November 2015 to March 
2016.

The adopted age cut obeyed the Brazilian legislation, 
regardless of the health status of the person, according 
to Law No. 8.842 of 1994 [15]. Assuming a prevalence of 
80% of vitamin D deficiency among the elderly, a drawing 
effect equal to one, the sample size equaled 137 records, 
corresponding to a 95% test power.

For inclusion in the study, it was admitted that they 
should be medical records of elderly patients, who presented 
for routine cardiac evaluation, attended by the researcher in 
a cardiology outpatient clinic, by referral or spontaneous 

demand, regardless of sex and motor restrictions.

The exclusion criterion was absence of record of all 
parameters of interest in the medical record or record 
of the elderly presenting a state of health compromised 
with indication of hospitalization, at the cardiological 
examination.

The study variables are characterized according to Table 
1.

The instruments of data collection were the copy of 
the protocol of cardiological investigation used in the 
ambulatory of Cardiology of the places of study, plus the 
Mental State Mini-Exam and the Geriatric Depression 
Scale. After approval of the research project by the Ethics 
Committee for Research on Human Beings, data collection 
consisted of requesting the File and Statistical Service of 
the study sites the patient records that obeyed the inclusion 
criteria of this study.

A database with all the dependent variables and the 
independent variable of this research, recorded in the 
medical records, using the Epi7 program, version 7.1.5.2, 
of the WHO was elaborated. The data were analyzed with 
the IBM/SPSS Statistical Package for Social Sciences, version 
20.0.

Hypothyroidism, renal insufficiency, dementia, 
cerebrovascular accident, cardiac arrhythmia, coronary 
artery disease (CAD), left ventricular hypertrophy, or 
reduction of left ventricular ejection fraction (LVEF) were 
considered as dependent variables: gender, education, 
marital status, ethnicity, depression, alcoholism, obesity, 
andropause, as well as the serum concentration of 25 
hydroxyvitamin D was admitted as an independent variable 
measured by the chemiluminescence method (Architect 
Abbott®).

All variables on nominal or ordinal scales were 
summarized by absolute and relative frequency distributions, 
with subsequent dichotomization in order to integrate the 
inferential analyzes. In the bivariate analysis, Pearson’s 
Chi-square test and, when necessary, the Fisher’s exact test 
were used to test the association between the variables. All 
conclusions were taken using the significance level of 5%.

Ethical Considerations
This research obeyed the determinations of Resolution Nº 

466, of 2012, of the National Health Council, which governs 
research involving human beings and was approved by the 
Ethics Committee of the Federal University of Pernambuco 
under CAAE nº 47317715.6.0000.5208.

Data collection was authorized through the letters of 
consent from the Center for Elderly Care and Management 
of the Hospital das Clinicals of the Federal University of 
Pernambuco. The researcher undertook to maintain the 
confidentiality of the data and the identification of the 
patients in any publication.

Results
Analyzing the characteristics of the 137 elderly people 
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surveyed, according to the data presented in Table 1, we 
found that 75.9% of them are female, 50.4% had brown skin 
color, 62% are married or have a stable union, and 69.3 % 
belong to class C. Of the elderly, 66.4% have a minimum level 
of education up to full elementary education II. The mean 
age of the studied group was 71 years (standard deviation = 
0.6), about 47% of them, almost half, were less than 70 years 
old (Table 2).

Analyzing the clinical variables of the present study, 
78.8% of the elderly were overweight or obese, 72.3% had 
a waist/hip circumference index higher than normal and 94, 
2% have dyslipidemia (Table 3).

Regarding the assessment of mental state, in the 
cognitive evaluation, 22.6% of the elderly had a mini-mental 
test compatible with dementia, and 31.4% had a moderate 
or severe depression. In the cardiovascular evaluation, 
practically the majority have hypertension (91.2%), 35% 
with CAD defined or possible and 27.7% with cardiac 
arrhythmia, and the same percentage has LVH (Table 3).

In order to verify the existence of association of the 
vitamin D concentration with the variables related to the 
socio-demographic characteristics of the elderly and the 

other clinical variables, Fisher’s exact test was applied and 
presented in Table 4 the results in which this association 
was significant. The elderly groups with the highest odds 
of presenting vitamin D deficiency were male, 70 years of 
age or older, smoking, obese, diabetic, with dementia score, 
with depression, cardiac arrhythmia, CAD and with LVH or 
Reduction of left ventricular ejection fraction

Discussion
The majority of the elderly in this study were overweight 

or obese, as well as having a waist index above normal, 
a high prevalence of dyslipidemia and systemic arterial 
hypertension, according to the literature, where aging is 
associated with a higher prevalence of alterations in glycemic 
metabolism, central obesity, dyslipidemia and hypertension, 
characterizing Metabolic Syndrome [16].

Although vitamin D deficiency is well documented in 
elderly people living in countries of the northern hemisphere, 
in Brazil there is evidence of a high prevalence of vitamin 
D deficiency, as in a temperate climate study in São Paulo 
that demonstrated hypovitaminosis D in 43.5% of the active 
elderly, 87.6% of the elderly living in communities and 
91.5% of those institutionalized [17]. In the present study 

Variables Definition Categorization

Independent 
variable Vitamin D deficiency < 30 ng/mL Present/absent

Dependent 
variable

Sex Informed by the patient, corresponding to last grade attended. Male or female
Schooling   Illiterate, Basic, middle, higher

Marital Status   Single, married, Stable 
union,Widow/er, separated/

Ethnicity According to orientation from the Brazilian Institute of Geography and Statistics, 
based on self-refered color of skin.

White, black, Mixed colored, 
yellow, Native American,and 
dycotomized as white and non-
white.

IncomeClass Brasil Evaluated based on possetion of appliances, educational level of head of families 
and access to public services. A, B1, B2, C1, C2, D, E

Hypothyroidism
TSH> 4.7 mU/L (ages 60 and 69 years); 5.6 mU /L (ages 70 and 79 years); 
6.30 mU /L (ages ≥ 80 years) – independent of the tetraiodothyronine hormone 
concentration and of the presence of suggestive clinical signs.

Present 

Absent

Renal insufficiency
Glomerular filtration rate less than 60ml/min/1.73m² associated to at least one 
marker of parenchymal renal damage present (Albuminuria > 30 mg / 24 hor 
glomerular hematuria)

Present 

Absent

Dementia
Characterized by a score lower than 17 for illiterate patients, lower than 23 for 
patients with one to 11 years of education, and less than 28 when having more than 
11 years of education.

Present 

Absent

Stroke Medical records of history and previous treatment of stroke.
Present 
Absent

Depression Mood alterations marked by irritability for most of the day, with slowing of mental 
functions and motor skills, and reduced ability of attention and concentration.

Present 
Absent

Alcooholism Score higher than 2 in the CAGE questionnaire.
Present 
Absent

Obesity Body mass index higher than 29.99 kg/m².
Present 
Absent

Waist-hip ratio Considered normal when less than 0.99 for men and 0.97 for women.
Present
Absent

Andropause Total testosterone concentration lesser than 300 ng/dL associated to compatible 
clinical signs.

Present 
Absent

Cardiac arrhythmia Identified by the cardiac auscultation and resting lectrocardiogram and medical 
record entries.

Present
Absent

Table 1: Independent and dependent variables of the study, Hospital das Clínicas, Recife, 2015-2016.
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Sociodemographic characteristics Categories Frequency Percentage

Sex
Male 33 24.1

Female 104 75.9

Ethnicity
White 50 36.5

Mixed color 69 50.4
Black 18 13.1

Marital status

Single 10 7.3
Married or stable union 85 62

Widow/er 37 27
Divorcedor Separated 5 3.6

Education of the elder

IIiterate 11 8
Basic I 39 28.5
Basic II 41 29.9

High school 30 21.9
Higher education 16 11.7

Age classes (years)
60 - 69 64 46.7
70 -79 60 43.8
80 + 13 9.5

Economic class, Brazil

A 2 1.5
B1 2 1.5
B2 14 10.2
C1 34 24.8
C2 61 44.5

D e E 24 17.5

Table 2: Distribution of sociodemographic characteristics of the elderly-NAI, Hospital das Clínicas, Recife, 2015-2016.

Risk factors and previous diseases Categories Frequency Percentage

Smoking
Never 89 65
Past 44 32.1

Current 4 2.9

Risk of alcoholism (CAGE) Yes 4 2.9
No 133 97.1

Hormonal and metabolic measures      

Obesity Normal weight 29 21.2
Overweight 66 48.2

Waist-hip ratio
Obese 42 30.6

Normal 16 11.7
Absent 121 88.3

Dyslipidemia
Present 129 94.2
Absent 8 5.8

Andropause* Present 24 72.7
Absent 9 27.3

Diabetes mellitus Present 52 38
Absent 85 62

Hypothyroidism Present 8 5.8
Absent 129 94.2

Mental state      

Compatible score with dementia Present 31 22.6
Absent 106 77.4

Depression
Normal 94 68.6

Moderate 41 29.9
Grave 2 1.5

Diagnosed conditions      

Systemical Hypertension SH Present 125 91.2
Absent 12 8.8

Chronic renal failure Present 4 2.9
Absent 133 97.1

Previous stroke Present 9 6.6
Absent 128 93.4

Table 3: Frequency distribution of risk factors for cardiovascular disease and previous diseases of the elderly - NAI, Hospital das Clinicas, Recife, 2015-2016.
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conducted in Recife, northeast of the country, where the 
tropical climate predominates most of the time, we found 
a high percentage (65%) of vitamin D deficiency similar to 
NHANES III data [18].

The prevalence of hypovitaminosis D in the present study 
was also lower than that reported in the French population, 
mainly above 60 years (80.3%) [19], as well as in northern 
India, near the Himalaya, where the prevalence of vitamin D 
deficiency was 83%, associated with chronic stable angina 
considering the greater latitude of these countries [20], 
where the winters are longer and the individuals use clothes 
that cover practically the whole body, in contrast to the 

regions near the line of the Equator, Where sunny weather 
predominates most of the year.

Although there is no uniformity in the literature regarding 
cut-off points and dosage method, vitamin D deficiency is 
considered by the Institute of Medicine at a concentration of 
25-hydroxyvitamin D less than 20 ng/mL and insufficiency 
when there are levels between 21 and 29 ng/ml [21].

However, this nomenclature changes. Thus, most studies 
consider deficient 25 (OH) D levels below 30 ng/mL, such as 
the Endocrine Society, the National Osteoporosis Foundation 
(NOF), the International Osteoporosis Foundation (IOF), 

Cardiac Arrhythmia Present 38 27.7
Absent 99 72.3

Left ventricle Hypertrophy Present 38 27.7
or reduction of the fraction of left ventricular ejection Absent 99 72.3

Coronary artery disease Absent 89 65
Possible/Defined 48 35

Variables
 
 

Category
 
 

 Vitamin D concentration Bivariate analysis
Deficient   Sufficient   OR (IC 95%) p-valor

N % N %    
Sex
 

Male 28 84,8 5 15,2 3,948 (1,411-11,041)
0,006

Female 61 58,7 43 41,3 1,000
Age classes (years)
 

≤ 70 53 72,6 20 27,4 2,061 (1,010 - 4,205)
0,045

> 70 36 56,3 28 43,8 1,000
Ethnicity
 

White 35 70,0 15 30,0 1,426 (0,678 - 3,000)
0,349

Not white 54 62,1 33 37,9 1,000
Marital status
 

Other 36 69,2 16 30,8 1,358 (0,652 - 2,831)
0,413

Married or stable union 53 62,4 32 37,6 1,000

Education of theelder
 

Iliterate/ basic 64 70,3 27 29,7 1,991 (0,956 - 4,149)
0,064High school and Higher 

Education 25 54,3 21 45,7 1,000

smoking
 

Current/Past 41 85,4 7 14,6 5,003 (2,027 - 12,348)
0,000

Never 48 53,9 41 46,1 1,000
Obesity
 

Obese 38 90,5 4 9,5 8,196 (2,711 - 24,780)
0,000

Normal/Overweight 51 53,7 44 46,3 1,000
Waist-hip ratio
 

Normal 62 62,6 37 37,4 1,465 (0,651 – 3,295)
0,355

Increased 27 71,1 11 28,9 1,000
Hypothyroidism
 

Present 8 100,0 0 0,0
0,051*

Absent 81 62,8 48 37,2
Chronic renal failure*
 

Present 4 100,0 0 0,0
0,297*

Absent 85 63,9 48 36,1
Previous stroke
 

Present 8 88,9 1 11,1 4,642 (0,563 - 38,276)
0,120

Absent 81 63,3 47 36,7 1,000
Diabetes
 

Present 42 80,8 10 19,2 3,396 (1,508 - 7,644)
0,002

Absent 47 55,3 38 44,7 1,000
Compatible score with dementia
 

Present 27 87,1 4 12,9 4,790 (1,565 - 14,665)
0,003

Absent 62 58,5 44 41,5 1,000
Depression
 

Moderate/severe 34 79,1 9 20,9 2,679 (1,155 - 6,214)
0,019

Normal 55 58,5 39 41,5 1,000
alcoholism*
 

Present 3 75,0 1 25,0 1,640 (0,166 - 16,205)
1,000*

Absent 86 64,7 47 35,3 1,000
Cardiac Arrhythmia
 

Present 30 78,9 8 21,1 2,542 (1,058 - 6,112)
0,034

Absent 59 59,6 40 40,4 1,000
Coronary artery disease
 

Possible/Defined 45 93,8 3 6,3 15,341 (4,438 - 53,032)
0,000

No 44 49,4 45 50,6 1,000
Left ventricle Hypertrophy or reduction 
of the fraction of left ventricular ejection
 

Present 37 97,4 1 2,6 33,442 (4,414 - 253,379)
0,000

Absent 52 52,5 47 47,5 1,000

Table 4: Association of sociodemographic and clinical variables with the concentration of Vitamin D – NAI, Hospital das Clínicas, Recife – 2016.
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and the American Geriatric Society (AGS). Severe deficiency 
when less than 20 ng/mL, but also the studies with results 
expressed in nmol/L classified the severe deficiency in the 
presence of levels below 25 nmol/L, moderate of 25 to 49.9 
nmol/L, insufficiency of 51 At 75 nmol/L [21,22]. In this 
present study, the presence of 25 (OH) D levels below 30ng/
mL was considered as vitamin D deficiency.

As a justification for the high prevalence of vitamin 
D deficiency in the elderly, as related in this research, 
the literature exposes several factors, such as obesity, 
chronic liver or kidney diseases, diseases that impair fat 
absorption, lifestyle and environmental factors, such as 
institutionalization, reduction of outdoor physical activity, 
functional limitation [23], leading to less sun exposure and 
less outdoor activities, type of clothing, inadequate diet, use 
of medications that may interfere with vitamin D metabolism 
and, especially, reduced intake epidermal production of the 
vitamin D precursor due to skin atrophy due to aging [11].

The analysis of the previous clinical characteristics 
of the elderly sample of the present study underscores 
the importance of this approach, since about 30% of 
this elderly had a history of cardiac arrhythmia, Left 
ventricular hypertrophy (LVH) and CAD. In this study, a high 
prevalence of vitamin D deficiency was found in men, and 
it can be justified considering that women use vitamin D 
supplementation, because they are more affected than men 
by osteoporosis, as well as frequent health service are more 
subject to preventive medicine than men [24].

One of the limitations of this study did not quantify 
the elderly who were already using supplementation with 
vitamin D and it is worth mentioning that old women 
accompanied the services of this study are also accompanied 
by gynecologists and geriatricians, which are usually 
evaluated in a preventive or therapeutic as osteoporosis.

The clinical conditions presented by the elderly in this 
study, such as smoking, obesity, DM II, scores compatible 
with dementia, depression, cardiac arrhythmia, CAD, 
and LVH were related to a higher prevalence of vitamin 
D deficiency. The association between smoking and 
vitamin D deficiency, found in this study, may be related to 
inflammatory mechanisms present in chronic obstructive 
pulmonary disease (COPD) [25], as well as the functional 
limitations and greater sedentary lifestyle that these patients 
with COPD present, with less time of sun exposure, as well as 
by accelerated skin aging due to smoking, renal dysfunction 
and use of corticosteroids in COPD [26].

The association between obesity and vitamin D deficiency 
found in this study was also demonstrated in in another 
study, when 10.331 participants were cross-checked, finding 
an inverse association between waist circumference and 
calcidiol levels and systolic blood pressure [27]. It is worth 
mentioning that obese elderly people, due to their greater 
difficulty in locomotion, are less exposed to the sun, have 
less vitamin D3 hepatic synthesis and are more absorbed 
by body fat deposits and thus have lower serum levels of 25 
hydroxyvitamin D [28].

Regarding the association between vitamin D deficiency 
and diabetes in the present study, this was widely evaluated 
by several authors [29-32] as well as showing that the risk 
of DM II can be reduced by 41% if levels of 25 (OH) D are 
sufficient [33].

The finding of the association between vitamin D 
deficiency and cognitive decline, assessed by the Mental 
State Minisex of this study was similar to that reported by 
Llewellyn et al. [34-37] with vitamin D being considered an 
essential neurohormonal hormone in the function of brain 
regulation and protection, against cognitive decline and 
Alzheimer’s disease [38].

Depression is considered a cardiovascular risk factor, 
increased twice the risk of AMI and up to 2.5 years of 
cardiovascular morbidity and mortality [39] was correlated 
in this vitamin D-deficient research, being in concordance 
with works in the literature that found association between 
levels of vitamin D and depression [40-43]. A scientific 
research demonstrated the actions of this vitamin in 
the central nervous system, as well as the meta-analysis 
demonstrated a positive association between depression and 
vitamin D deficiency, indicates that vitamin supplementation 
may promote a significant improvement of this disorder and 
more recently, as demonstrated in a recent study conducted 
in teachers in Malaysia, where there was a high prevalence 
of vitamin D deficiency with low levels of this vitamin 
significantly associated with depression and worse quality 
of life [44-46].

The association between hypovitaminosis D and cardiac 
arrhythmia, mainly atrial fibrillation(AF) whose data were 
confirmed in the present study were also described by [6,47-
50], and several mechanisms to explain this association are 
described, such as the negative regulation of calcitriol over 
Renin Angiotensin Aldosterone System (RAAS), reducing 
the oxidative stress, decreasing reactive oxygen species 
and inflammation [51], and prolonging the action potential 
through its role in the regulation of calcium metabolism [52]. 
However, other studies [53-55], based on the prospective 
cohort of the Rotterdam Study, evaluated the elderly with a 
12-year follow-up, also did not find this association.

Although significant advances in primary prevention 
and treatment strategies for CAD, especially in the geriatric 
population, which are exposed to higher risks of worse 
outcomes after acute coronary syndrome, this remains the 
leading cause of death in developed countries [56].

In a recent study, evaluated octogenarians undergoing 
percutaneous coronary intervention, found that they had a 
10.6 times higher risk of mortality after AMI with ST segment 
elevation, as well as acute stent thrombosis, previous AMI, 
Cardiac insufficiency, low left ventricular ejection fraction, 
ventricular arrhythmias and multiarterial lesions are the 
independent risk factors for in-hospital mortality in this 
population [57]. As explanation for these worse results 
of CAD in the elderly could be due to poor nutrition and 
low levels of vitamin D in this population favoring the 
pathogenesis of these complications [56].
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The CAD in association with the vitamin D deficiency 
found in this study was related in many studies, such as 
the large prospective study of HPFS [3] and others such 
as the Framingham Offspring Prospective Study [58], 
Cardiovascular Health Study [59], Augsburg Case-Cohort 
Study [5], which revealed an inverse association between 
vitamin D levels and CAD. The interpretation for the 
association between CAD and vitamin D deficiency may 
be due to possible inflammatory mechanism induced by 
Vitamin D deficiency leads to oxidative stress and release 
of proinflammatory cytokines causing platelet activation 
and release by the bone marrow of immature platelets with 
increased volume and activated with a higher rate of collagen 
aggregation, high levels of thromboxane A2, favoring greater 
expression of glycoproteins Ib and IIb/IIIa, leading to an 
increased risk of CAD [60].

It was observed that evaluating epicardial coronary flow 
in 222 patients submitted to coronary angiography due to 
suspicion of ischemic heart disease, thickening of the intima 
and averages carotid ultrasound as a marker of subclinical 
atherosclerosis and dilation of the brachial artery mediated 
flow as an indicator of endothelial dysfunction, found strong 
association between vitamin D insufficiency and coronary 
slow flow as well as endothelial dysfunction and subclinical 
atherosclerosis were more prevalent among subjects with 
vitamin D insufficiency [7].

As to the percentage of elderly patients with poor left 
ventricular systolic function or LVH associated with vitamin 
D deficiency, in the present study, this correlation with 
literature data was demonstrated [61], as well as related 
to pathophysiological mechanisms by which vitamin D 
acts in LVH through of VDR receptor, inhibiting RAAS 
[62,63]. Calcitriol, through its VDR receptor regulates the 
proliferation, morphology and growth of cardiomyocytes, 
and reduces the expression of the Atrial Natriuretic Factor 
and increases the expression and nuclear localization of the 
VDR in these cells [64,65].

Vitamin D exerts its anti-inflammatory role in LVH, 
reducing IL-2, TNF alpha, interferon gamma, TH1 
lymphocytes [66] and reducing the expression of TNF-
alpha and NF-kapa beta messenger RNA (In the present 
study, it was found that the TIMPs were able to inhibit the 
degradation of the extracellular matrix, which could prevent 
the evolution to HF [67]. VDR receptor type BSMI, which 
were related to LVH [68].

Was performed a cross-sectional study in elderly 
patients attending cardiology outpatient clinics of the UFPE, 
in Recife, from August 2015 to February 2016, in order to 
analyze the association between vitamin D deficiency and 
heart failure risk. Using bivariate logistic analysis, followed 
by multivariate logistic regression analysis, the authors 
found that among 137 elderly, the risk of heart failure was 
significantly associated with vitamin D deficiency, male 
gender, obesity and cardiac arrhythmia. The increased risk 
of heart failure in this study was present in more than half of 
the elderly and was significantly associated with vitamin D 
deficiency (growing 12.2 times the risk of heart failure) [69].

Cardiovascular diseases in the elderly have been 
considered a challenge for public health, being causes of high 
mortality in this population, despite the greater disclosure 
of healthy aging, even in developed countries. Hence the 
importance of developing research to identify possible 
causes of cardiovascular risk, which could be directed to 
public health policies and actions and among such research, 
vitamin D deficiency.

The reduction of calcitriol leads to an increase in the 
production of PTH, extracellular matrix metalloproteinases 
(MMPs), Tumor Necrosis Factor alpha (TNF alpha), 
Advanced glycation end products (AGEs), reduction of 
carboxyglutamic acid matrix protein ( matrix GLA protein) 
which is a dependent vitamin K, associated with the 
reduction of arterial calcification, reduction of osteopontin, 
of Interleukin-10 and type IV collagen, changes that lead to 
the formation of arterial calcification which in turn increases 
the risk of DCV [70]. The other mechanism of increased 
CVD-induced vitamin D deficiency is the increase in ANP 
(Natriuretic Atrial Peptide), changes in cardiomyocyte 
contractility, and decreased synthesis of extracellular matrix 
inhibitors (TIMPs), causing LVH and therefore heart failure 
and death [71,72].

Searched in the literature for evidence of a causal 
association between low vitamin D levels and increased risk 
of cardiovascular disease, based on Hill criteria and found 
that all relevant Hill criteria for a causal association in a 
biological system have been met, to indicate that vitamin 
deficiency is a risk factor for cardiovascular disease [72].

The strength of this study was the reduced loss of data 
due to the lack of records in the medical records, as well as 
the use of a wide range of complementary tests, investigating 
several aspects of the health conditions of the elderly, as well 
as making it possible to evaluate the cardiological aging to 
guide the conduct therapy.

All patients in this study underwent Doppler 
echocardiography and the findings of left ventricular 
hypertrophy and reduction of LV function analised by 
this method, were associated with vitamin D deficiency, 
demonstrating the importance of this test, due to alterations 
in the structure and cardiac function in the elderly are 
usually subclinical, which often precede the development of 
heart failure.

Based on the evidence presented in the present study, 
supported by the literature, it can be stated that the high 
percentage of elderly people with vitamin D deficiency 
and their association with cardiovascular risk factors 
suggests that vitamin D recommendations should be 
implemented especially in services of basic health care. 
The ease of quantification of vitamin D, the low cost of its 
supplementation and the possibility of preventing and 
treating cardiovascular diseases seem to point to the need 
for a greater amount of studies of vitamin D supplementation 
in a prospective cohort, so that the supplementation conduct 
is implanted with a solid evidence base.

Among the limitations of this study is the transversal 
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nature, which makes it impossible to establish causal 
relationships, as well as the fact that it was performed 
through medical records analyzes, since it did not contain 
more detailed information such as physical exercise 
practice, quantification of patients who used of vitamin D 
supplementation. However, this limitation was reduced 
because the data collection was done in specialized places to 
care for the elderly, maintaining a broad and systematized 
research routine, with better cardiovascular risk assessment 
conditions. It was also not possible to identify bone 
densitometry, serum calcium, phosphorus and PTH dosages 
in all patient charts of this study, and the presence of 
osteoporosis in the elderly could not be quantified, and well 
better analysis of bone metabolism

Another limitation of the present study was the no 
quantification of LV diastolic dysfunction in the elderly, 
since it is a very frequent alteration in this age range [73,74].

Conclusions
A high prevalence of vitamin D deficiency was detected 

in this population of elderly people. These results were 
significantly associated in this study with males and the 
age range ≤ 70 years, in the same way associated with 
cardiovascular risk factors such as smoking, obesity, DMII, 
dementia, depression, cardiac arrhythmia and, mainly, a 
strong association with CAD and hypertrophy or reduction 
of left ventricular function.

Observational data support the relationship between 
vitamin D levels and cardiovascular disease and therefore 
vitamin D deficiency can be considered a marker of 
cardiovascular risk. Large randomized controlled trials are 
needed to establish protocols to establish which optimal 
levels of 25-Hydroxyvitamin D are recommended to maintain 
a healthy profile in patients with CVD. This maintenance of 
an ideal serum vitamin D level is of fundamental importance, 
not only for regulation of calcium balance, but also to 
decrease cardiovascular risk, to control systemic arterial 
pressure, inhibiting the progression of atherosclerosis 
and consequently preventing CAD and peripheral arterial 
disease, as a neuroprotective agent in the prevention 
of stroke, dementia and depression and controlling the 
constituent elements of the metabolic syndrome.

The evidence presented in this study, supported by 
the literature, may be relevant for primary health care, 
considering the high prevalence of vitamin D deficiency in 
the elderly population, as well as being a treatable condition 
with low cost supplementation. Vitamin D supplementation 
may be combined with antihypertensives or antidiabetics as 
a simple prophylactic agent for cardiovascular morbidities, 
especially in the elderly, where small gains in prevention are 
important from a public health point of view.

These actions can be very important in guiding public 
health policies, considering the high prevalence of vitamin 
D deficiency and aging of the population. The benefits of 
this public health approach to vitamin D assessment and 
treatment may probably reflect a reduction in cardiovascular 
morbidity and mortality.
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