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BACKGROUND: Several factors such as hyperlipidemia, diabetes and hypertension have a determining role in cardiovascular disease. In recent years, the effect of vitamin D deficiency on cardiovascular disease has been emphasized. This study compares vitamin D deficiency in coronary heart disease patients with the control group. METHODS: In a cross-sectional study, 25hydroxycholecalciferol level was compared in 119 individuals including 57 people with confirmed coronary heart disease and 62
healthy people. 25-hydroxyvitamin D [25(OH)D] was assessed using standard protocol. The level of 25(OH)D under 20 ng/dl was
determined as cutoff point. RESULTS: The calculated odds ratio was 3.9 (95% confidence interval 2.6-5.5). Vitamin D deficiency
significantly different between patients and the control group (p = 0.01). Of 37 (31%) individuals having vitamin D deficiency, 36
(97.3%) had coronary artery disease and from 57 patients with coronary artery disease 36 (63.2%) had vitamin D deficiency.
CONCLUSIONS: Vitamin D deficiency is a relatively common disorder. Risk of cardiovascular disease in people with vitamin D
deficiency is almost four times of those with normal levels of vitamin D. To confirm the casual relationship between vitamin D and
cardiovascular disease, clinical trial studies are suggested.
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BACKGROUND
Cardiovascular disease is one of the main causes of
disability and death across the world.[1] Animal stu‐
dies and clinical observation in the first half of
twentieth century showed the relationship between
risk factors such as hypercholesterolemia with the
risk of cardiovascular events. Framingham prospec‐
tive study presented strong evidence for the role of
such factors on coronary artery disease.[2] The casual
relation of lipid disorders to cardiovascular disease
has been proved.[3] Diabetes is a cardiac heart dis‐
ease equivalent.[4] Some of the studies have demon‐
strated the association between male sex, postme‐
nopausal period, disorders of coagulation,
homocystein abnormalities, and risk of coronary
artery disease.[5‐8]

thermore, recent studies suggested that the mean
serum level of 25(OH)D has a reverse association
with blood pressure, diabetes, carotid atherosclero‐
sis, microalbuminuria, stroke and decreased renal
function.[10‐13] A multicenter study conducted on
5232 individuals in different parts of Iran showed
that vitamin D deficiency is a common disorder.
Tehran had the highest rate and Mashhad and Bou‐
shehr the lowest rate of vitamin D deficiency.[14‐18]
Given the high prevalence of vitamin D defi‐
ciency in Iran and its possible association with heart
disease, the relationship between vitamin D defi‐
ciency and coronary artery disease were evaluated.

METHODS
Previous epidemiological studies suggested that
25(OH)D deficiency or insufficiency play a role in
myocardial infarction, heart failure, diabetic cardi‐
ovascular disease and peripheral vascular disease.
The rate of cardiovascular complications such as
death from MI or heart failure were 53% to 80%
higher in individuals with vitamin D deficiency that
were followed for about four to five years.[9] Fur‐

This cross‐sectional study was conducted in Isfahan
from March 2010 to March 2011.
The cases were individuals over 40 years with
angina pectoris that were admitted to Khorshid
hospital in Isfahan, Iran. Their disease was con‐
firmed by clinical and paraclinical methods.
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The control group was selected from the family or
the friends of the patients. Their age and sex were
matched and did not have any cardiovascular disease
in clinical evaluation. Individuals with chronic renal
disease were not entered to the study.
The sampling method was convenient non proba‐
bility method and the sample size was 62 in each
group. Data collection methods were checklist and
questionnaire. Each individual that participated in the
study was questioned by the researcher and then
weight, height and blood pressure were measured ac‐
cording to the standard protocol and then the checklist
was completed. BMI was calculated as weight/
height*height and individuals with a BMI over 30 were
considered obese. Also a rapid assessment question‐
naire for the measurement of physical activity was
used. The physical activity was divided in three levels
and the individuals were categorized into five levels
according to their physical activity.
After obtaining written consent from the partici‐
pants (according to the declaration of Helsinki), a 2.5 cc
blood sample were taken from each individual after 8
hours of fasting and collected in a plastic tube and
were kept in ‐20°C in the laboratory freezer. Then, the
levels of 25(OH)D in the serum of each sample was
determined. The level of fasting blood sugar and cho‐
lesterol was also measured. Cholesterol levels of more
than 240 mg/dl was considered high.[13] Serum levels of
25(OH)D less than 20 ng/ml was defined as deficient,
21‐29 ng/ml as inadequate and 30ng/ml or more was
defined as optimal.[12]
Data analysis was performed by SPSS statistical
package version 19 (SPSS Inc., Chicago, IL, USA).
Independent t‐test, chi‐square test and logistic regres‐
sion were used. P‐value < 0.05 was considered statisti‐
cally significant.

RESULTS
The patient group and their control did not show sig‐
nificant difference in terms of sex (p > 0.05). Distribu‐
tion of vitamin D deficiency among men and women
also showed no significant difference (p > 0.05).
Among the participants, 30 (81%) of individuals with
vitamin D deficiency had primary school education.
Distribution of educational level was different between
patients and the control group. Among 57 patients, 44
(86%) had primary school education, 6 (10.5%) had
secondary school education and 2 (3.5%) had college
education. In the control group 6.5% had collage edu
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cation and 33.9% had primary school education
(p < 0.05, df = 2, χ2 = 34).
Smokers were 15 (26.3%) in the patients group and
10 (16.1%) in the control group (p < 0.05, χ2 = 6.9, df = 2).
Of the people with vitamin D deficiency, 32% were
smokers and 10% were past smokers. In individuals
with normal vitamin D, 15% were smokers and non of
them were past smokers (p < 0.05). Of the patients, 7
(12.3%) were obese but in the control group, none of
the participants were obese (p < 0.05).
The number of people that had a high cholesterol
level or used antilipid drugs were 39 (68.4%) and 18
(29%) in the patients and the control group, respective‐
ly. The anthropometric and biochemical variables of
the studied individuals are presented in table 1. Of the
control group, 16 (25%) of the individuals used antihy‐
pertensive drugs while in the patients this was 57.9%
(p < 0.05). The use of antidiabetic drugs in the patients
and the control group were 38.6% and 19.6%, respec‐
tively (p < 0.05).
The odds ratio was estimated for the patients and it
was 3.9 (95%CI: 2.6‐5.5). Comparison of vitamin D de‐
ficiency in patients and the control group showed sta‐
tistically significant difference (p < 0.01, df = 1, χ2 =
52.5). Of 37 (31%) individuals having vitamin D defi‐
ciency, 36 (97.3%) had coronary artery disease and
from 57 patients with coronary artery disease, 36
(63.2%) had vitamin D deficiency.
The comparison of vitamin D deficiency in the pa‐
tient and control groups is presented in figure 1. Fre‐
quency of vitamin D deficiency was 45 times more
than the control group.

DISCUSSION
The results of this study showed that there is a close
relationship between serum vitamin D and cardiovas‐
cular disease. Coronary artery disease is more preva‐
lent in individuals with vitamin D deficiency than
those with normal levels of vitamin D.
The present study showed that the chance of having
coronary artery disease in patients with vitamin D de‐
ficiency is nearly four times than the people with nor‐
mal levels of vitamin D.
In a research conducted by Thomas on the survivors
of the Framingham study, the risk of cardiovascular dis‐
ease was estimated 1.62.[19,20] The findings of both of the
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Table 1. The clinical, anthropometric and biochemical characteristics of the patients and the control group

Age (years)

Systolic blood pressure (mmHg)

Diastolic blood pressure (mmHg)

Physical activity

Fasting blood sugar (mg/dl)

Vitamin D (ng/ml)

Group

mean

SD

P-value

Patient

58.7

10.8

NS

Control

60.5

9.6

Patient

135.

23.1

Control

125.6

15.6

Patient

81.2

8.

Control

80.6

8.6

Patient

2.7

1.3

Control

3.2

.68

Patient

125.9

62.6

Control

104.6

30.7

Patient

58.7

39.6

Control

79.9

18.9

ʄ

S

NS

**ʈ

S

*

S

**

S

ʄ: non-significant, †: significant at 0.05 level, ʈ: significant at 0.001 level
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Figure 1. The prevalence of vitamin D deficiency in the patient and control group

studies suggested that vitamin D deficiency can be asso‐
ciated with a high risk of cardiovascular disease. Our
study revealed that vitamin D deficiency is relatively
common and about one third of the studied subjects and
two third of the patients were vitamin D deficient. In the
survivors of the Framingham study, the prevalence of
vitamin D deficiency was reported 28%.[19] However, in
this study blood levels of less than 20 ng/dl was consi‐
dered as cutoff point and it is expected that in lower
cutoff points the sensitivity of the test is higher. It seems
that in Isfahan, vitamin D deficiency is prevalent and
this is probably due to lifestyle and nutrition.
Several mechanisms may explain the association be‐
tween vitamin D and cardiovascular disease. Dechole‐
calciferol regulates renin‐angiotensin axis through the
suppression of the rennin gene. Changes of 25‐
hydroxycholecalciferol causes changes in the smooth
S192

muscle of the vascular wall and also inflammation and
thrombosis and that could explain cardiovascular
complications.[21,22]
Our study demonstrated that individuals with vi‐
tamin D deficiency had lower educational levels and
the percentage of smoking in this group was higher
than the group with normal levels of vitamin D. A
study conducted in Finland and Denmark also con‐
firmed the above findings. The percentage of smoking
in people with vitamin D deficiency was more than
normal people.
In Thomas study smoking in people with vitamin D
deficiency was higher than normal subjects (17% vs.
12%).[19,23]
In conclusion, vitamin D deficiency is a relatively
common disorder. Risk of cardiovascular disease in
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people with vitamin D deficiency was almost four
times of those with normal levels of vitamin D. To
confirm the casual relationship between vitamin D
and cardiovascular disease, clinical trial studies are
suggested.

ACKNOWLEGEMENTS
This paper was derived from a medical doctorate the‐
sis No. 389417 in Isfahan University of Medical
Sciences. The authors of the article give their special
thanks to the Deputy of Research of Isfahan University
of Medical Sciences for its financial support and also
they thank the participants for their contribution.

REFERENCES
1. Stamler J, Vaccaro O, Neaton JD, Wentworth D. Diabetes,
other risk factors, and 12-yr cardiovascular mortality for men
screened in the Multiple Risk Factor Intervention Trial. Diabetes Care 1993; 16(2): 434-44.
2. Gordon T, Castelli WP, Hjortland MC, Kannel WB, Dawber
TR. High density lipoprotein as a protective factor against coronary heart disease. The Framingham Study. Am J Med 1977;
62(5): 707-14.
3. Chasman DI, Shiffman D, Zee RY, Louie JZ, Luke MM, Rowland CM, et al. Polymorphism in the apolipoprotein(a) gene,
plasma lipoprotein(a), cardiovascular disease, and low-dose aspirin therapy. Atherosclerosis 2009; 203(2): 371-6.
4. Meigs JB, Wilson PW, Fox CS, Vasan RS, Nathan DM, Sullivan LM, et al. Body mass index, metabolic syndrome, and risk
of type 2 diabetes or cardiovascular disease. J Clin Endocrinol
Metab 2006; 91(8): 2906-12.
5. Regitz-Zagrosek V, Lehmkuhl E, Weickert MO. Gender differences in the metabolic syndrome and their role for cardiovascular disease. Clin Res Cardiol 2006; 95(3): 136-47.
6. van der Graaf Y, de Kleijn MJ, van der Schouw YT. Menopause and cardiovascular disease. J Psychosom Obstet Gynaecol 1997; 18(2): 113-20.
7. Molino D, De LD, Gaspare De SN. Coagulation disorders in
uremia. Semin Nephrol 2006; 26(1): 46-51.
8. Dwivedi MK, Tripathi AK, Shukla S, Khan S, Chauhan UK.
Homocysteine and cardiovascular disease. Biotechnology and
Molecular Biology Review 2011; 5(5): 101-7.
9. Holick MF. Vitamin D deficiency. N Engl J Med 2007; 357(3):
266-81.
Scragg R, Sowers M, Bell C. Serum 25-hydroxyvitamin D, ethnicity, and blood pressure in the Third National Health and Nutrition Examination Survey. Am J Hypertens 2007; 20(7): 713-9.
10.

| March 2012 Special Issue (2) |

11. Scragg R, Sowers M, Bell C. Serum 25-hydroxyvitamin D,
diabetes, and ethnicity in the Third National Health and Nutrition Examination Survey. Diabetes Care 2004; 27(12): 2813-8.
12. Martins D, Wolf M, Pan D, Zadshir A, Tareen N, Thadhani R,
et al. Prevalence of cardiovascular risk factors and the serum
levels of 25-hydroxyvitamin D in the United States: data from
the Third National Health and Nutrition Examination Survey.
Arch Intern Med 2007; 167(11): 1159-65.
13. Kendrick J, Targher G, Smits G, Chonchol M. 25Hydroxyvitamin D deficiency is independently associated with
cardiovascular disease in the Third National Health and Nutrition
Examination Survey. Atherosclerosis 2009; 205(1): 255-60.
14. Heshmat R, Mohammad K, Majdzadeh SR, Forouzanfar MH,
Bahrami A, Omrani GHR, et al. Vitamin D deficiency in Iran: a
multi-center study among different urban areas. Iranian J Public
Health 2008; 37(Suppl): 72-8.
15. Hashemipour S, Larijani B, Adibi H, Javadi E, Sedaghat M,
Pajouhi M, et al. Vitamin D deficiency and causative factors in
the population of Tehran. BMC Public Health 2004; 4: 38.
16. Moussavi M, Heidarpour R, Aminorroaya A, Pournaghshband
Z, Amini M. Prevalence of vitamin D deficiency in Isfahani
high school students in 2004. Horm Res 2005; 64(3): 144-8.
17. Bassir M, Laborie S, Lapillonne A, Claris O, Chappuis MC,
Salle BL. Vitamin D deficiency in Iranian mothers and their
neonates: a pilot study. Acta Paediatr 2001; 90(5): 577-9.
18. Maghbooli Z, Hossein-Nezhad A, Shafaei AR, Karimi F, Madani FS, Larijani B. Vitamin D status in mothers and their newborns in Iran. BMC Pregnancy Childbirth 2007; 7: 1.
19. Judd SE, Tangpricha V. Vitamin D deficiency and risk for cardiovascular disease. Am J Med Sci 2009; 338(1): 40-4.
20. Kim DH, Sabour S, Sagar UN, Adams S, Whellan DJ. Prevalence of hypovitaminosis D in cardiovascular diseases (from
the National Health and Nutrition Examination Survey 2001 to
2004). Am J Cardiol 2008; 102(11): 1540-4.
21. Zehnder D, Bland R, Chana RS, Wheeler DC, Howie AJ, Williams MC, et al. Synthesis of 1,25-dihydroxyvitamin D(3) by
human endothelial cells is regulated by inflammatory cytokines: a novel autocrine determinant of vascular cell adhesion. J
Am Soc Nephrol 2002; 13(3): 621-9.
22. Daynes RA, Araneo BA, Dowell TA, Huang K, Dudley D.
Regulation of murine lymphokine production in vivo. III. The
lymphoid tissue microenvironment exerts regulatory influences
over T helper cell function. J Exp Med 1990; 171(4): 979-96.
23. Kilkkinen A, Knekt P, Aro A, Rissanen H, Marniemi J, Heliovaara M, et al. Vitamin D status and the risk of cardiovascular
disease death. Am J Epidemiol 2009; 170(8): 1032-9.
How to cite this article: Siadat ZD, Shariat AS, Sadeghi M, Kiani K,
Farajzadegan Z, Kheirmand M. Vitamin D deficiency and coronary artery
disease. J Res Med Sci 2012; 17(Spec 2): S190-S193.
Source of Support: Deputy of Research of Isfahan University of Medical
Sciences (research project number 389417). , Conflict of Interest: There is
no conflict of interest.

Journal of Research in Medical Sciences

www.mui.ac.ir

S193

