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 High blood pressure is one of the main chronic diseases that can cause 

many other diseases of the cardiovascular system and eventually lead to 

death. The level of vitamin D in the body affects blood pressure 

indirectly. This study aims to know the type of Relationship between 

vitamin D deficiency and blood pressure in Iraqi patients. In this study, 

220 patients were collected, and they were divided into two groups that, 

which included (130 patient groups were distributed into 70 males and 

60 females) (90 control groups were distributed as follows: 50 male 

patients and 40 females). Demographic information and data were 

collected from different hospitals in Iraq, where the hospital's electronic 

record was relied upon to follow up patients with during the study period 

from 3-7-2020 to 1-10-2020. In this study, 220 patients were included, 

and they were distributed into two groups (130 patient groups) (and 90 

control groups), and the average age for this study ranged between 22-40 

years. Mean sd for vitamin D was 22.2 + 15.5 of male and female 

patients; the mean sd was 23.4 + 14.4. and found a statistically 

significant relationship at <0.001*. We found the patients who took 

vitamin D did not have a significant decrease in blood pressure and an 

inverse relationship between vitamin D deficiency and high blood 

pressure. 
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1. Introduction 

The global prevalence of vitamin D deficiency explains the increasing interest of researchers in finding 

associations between vitamin D sufficiency and socially important diseases. A group of researchers led by 

S. Pilz (2009) found an inverse relationship between the level of 25-hydroxyvitamin D (25 (OH) D) blood 

pressure (BP) [1- 5], and the results of future studies showed an increased risk of arterial hypertension [6- 

8]. The Health Professionals Follow-up Study found that the risk of high blood pressure in men with 

vitamin D deficiency was 3.03 times (95% CI: 0.94–09.76) and in women 1.42 times (95% CI: 0.79). -2.56) 

higher than the general population [2]. Similar data were obtained during the Nurse's Health Study, the 

results of which show that an initial serum 25(OH)D level of less than 30 ng/ml (75 nmol/L) was associated 
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with an increased risk of hypertension in 1 47 times (95% CI: 1.10-1.97) [9- 11]. 

 

According to the results of several observational studies, it is clear that high blood pressure is associated 

with poor vitamin D status [12], [13]. Experts hypothesize that vitamin D deficiency promotes the 

development of hypertension, although the mechanisms are not yet fully understood [14- 16]. 

 

Only recently, when analyzing epidemiological data from the observational study was a significant 

association between cardiovascular mortality in hypertensive patients and vitamin D levels found [17], [18]. 

 

Vitamin D has an important effect in reducing the activity of the renin-angiotensin-aldosterone system, 

which has consequences for the regulation of blood pressure [19]. Lee et al. 23 Evidence has been provided 

on this aspect. His studies show that a lack of vitamin D receptors is associated with high levels of renin in 

the plasma, which causes high blood pressure in it. In another study, Zhou et al. 24 showed a decrease in 

1α-hydroxylase activity, with an increase in plasma renin and BP values [20]. 

 

2. Material and method 

 

2.1 Patient sample 

In this study, 220 patients were collected, and they were divided into two groups (130 patient's groups were 

distributed into 70 males and 60 females) (90 control groups were distributed as follows: 50 male patients 

and 40 females). 

 

Demographic information and data were collected from different hospitals in Iraq, where the hospital's 

electronic record was relied upon to follow up with patients, and the follow-up period was for four years 

after their admission. 

 

Exclusion criteria were patients diagnosed with chronic disease, in addition to patients over 50 years of age 

who received vitamin D treatment. 

 

The primary information related to height and weight was collected, and through a special equation, the 

body mass index was calculated. 

 

2.2 Laboratory analyses 

It was based on measuring blood pressure through two readings using the amygdala sphygmomanometer to 

the right arm, and demographic data related to blood samples were collected to patients using the Beckman 

Coulter AU 2700. 

 

One measurement of vitamin D (measured as 25(OH)D) was obtained from all subjects using the 

chemiluminescence method (LIAISON 25-OH Vitamin D Total, Diasorin, Saluggia, Italy). 

 

The Parathormone Test is an analysis of the level of parathyroid hormone in the blood. 

 

A PTH analysis is performed by drawing a blood sample from a vein in an individual's arm using a small 

needle and collecting it in a special test tube for later analysis using special equipment. 

 

The HOMA analysis was conducted for the purpose of testing insulin resistance (it is a medical test through 

which the state of diabetes in the human body is evaluated, the efficiency of the pancreas’s work, and the 
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level of the hormone insulin in the blood). 

 

2.3 Study period 

Cooperated with the special committees for purpose of obtaining the necessary and required approvals for 

the purpose of collecting patients and demographic information. 

 

Patients were evaluated through advanced follow-up to the complications that occurred, and the study 

period was from 3-7-2020 to 1-10-2020 

 

2.4 Aim of research 

This study aims to know the type of Relationship between vitamin D deficiency and arterial hypertension in 

Iraqi patient 

 

2.5 Statistical analysis 

The data analysis and patient results depended on the IBM spss soft 18 programs, where the real value was 

expressed as the mean value and stranded by Mean±SD. Microsoft Excel 2013 program was used in this 

study to draw the figure of the result. 

 

Statistical differences were calculated in this study by extracting the p-value to know the type of 

relationship. 

 

3. Results 

 

Table 1- Main characteristics demographic of patients 

Variable  Patient  Control  P-value  

Age  

Mean ±SD 

33±6.7 31.4±7.8 0.0032 

Sex  

Male  70 50 0.04 

Female  60 40 0.55 

Body mass index  

Male Mean ±SD 28.4±4.4 25.5±3.3 <0.001 

Female  

Mean ±SD 

29.9±4.8 25.7±3.8 <0.001 

SBP, mm Hg  

Mean ±SD 

133.5±6.1 104±8.8 0.0045 

DBP, mmHg  

Mean ±SD 

83.3±4.9 65.5±5.5 <0.001 

MABP, mmHg 

Mean ±SD 

96.87±8.1 83.11±4.6 <0.001 
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Education level  

Primary  20 18 

0.067 
Secondry 30 22 

College 50 30 

High  30 20 

 

Table 2- Laboratory results of patients 
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Figure 2- Prevalence of vitamin D deficiency in patients 

 

 
Figure 3- Determining vitamin levels of study patients 

 

Table 2- Correlation study of blood pressure with vitamin D 

Variable  R  P-value  

SBP, mm Hg  

Mean ±SD 

-0.56 <0.001* 

DBP, mmHg  

Mean ±SD 

-0.423 <0.001* 

MABP, mmHg 

Mean ±SD 

-0.23 <0.001* 
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Table 3-Logistic regression to analyze risk factors to patients 

Variable  Risk factor  %95 

Confidence 

Interval 

P-value  

Vit d  2.34 2.2-2.5 <0.001* 

HOMA-IR 1.53 1.22-1.9 <0.001* 

BMI 1.67 1.44-2.2 <0.001* 

 

4. Discussion 

In this study, 220 patients were divided into two groups (130 samples to a group of patients) (and 90 

samples to a control group). The age of the patients in this study ranged from 22 to 40 years. The study 

samples were distributed according to gender to the group of patients (70 males, 60 women). As for the 

comparison group, they were more male patients than female patients, 50 and 40, respectively. A significant 

increase in body mass index was observed in patients over 30 years of age, where a statistically significant 

relationship was found at a p-value < 0.001. 

 

A clear rise in the blood pressure of the patients was observed at 133.5 ± 6.1. As for the control group, SBP 

was 104 ± 8.8 mmHg. A clear discrepancy was found in the results when measuring the levels of DBP, 

mmHg, where the difference ranged between 17.8 ± 0.6 mmHg. Between the two groups, as well as 

measuring the levels of MABP, and mmHg, where a statistically significant relationship was found between 

the two groups at a p-value < 0.001. 

 

In this study, 130 patients were divided according to vitamin deficiency levels. Mild, moderate deficiency 

was found to be the most frequent in 60 patients, with 46.1%, followed by Severe deficiency in 40 patients, 

with 30.7%, and the least frequency in this study was in patients with insufficiency of Vitamin D for 30 

patients with 23.07 %, as shown in Table 2. 

 

Vitamin D levels were measured based on ng/ml units to the study samples, and a clear decrease was 

observed in the group of patients, especially in males, where the mean sd for vitamin D was 22.2 + 15.5, but 

for female patients, the mean sd was 23.4 + 14.4. Statistically significant relationship at <0.001*. 

 

The level of statistical correlation between imbalances in blood pressure and vitamin D was measured, and 

an inverse relationship was found at all levels, as vitamin D deficiency affects high blood pressure, and at a 

statistical significance level p-value < 0.001 *. 

 

The significant risk factors for patients identified by the logistic analysis vitamin D deficiency as the most 

significant risk factor for patients with a 95% Confidence Interval (2.2-2.5)2.34 at p-value <0.001*, 

followed by a mass index. Body with a 95% Confidence Interval of 1.44-2.2 and a working hazard of 1.67 

at <0.001* p-value, HOMA-IR With 95% Confidence Interval (1.22-1.9) 1.53 at p-value < 0.001*. 

 

A prospective analysis examined the relationship between 25(OH)-D 3 and the risk of developing high 
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blood pressure. They included 613 men from the Health Professionals Follow-up Study and 1,198 women 

from the Nurses' Health Study, who were followed for 4 to 8 years. The results showed that men with levels 

of 25-hydroxycholecalciferol < fifteen ng/ml had a risk of developing HTN 6.13 higher than those with 

values ≥ 30 ng/ml (CI 1.00 to 37.8). In the case of women, the same comparison reveals an increased risk of 

developing hypertension by 2.67 (CI: 1.05 to 6.79). In addition, greater susceptibility to this condition was 

found in people receiving doses of vitamin D <1000 IU/day. 

 

In the randomized controlled trial, 159 patients with a mean age of 40 years received vitamin D levels 

ranging from (8-30 ng/ml). 

 

The results of the study showed the patients who took vitamin D did not have a significant decrease in 

blood pressure and an inverse relationship between vitamin D deficiency and high blood pressure. 

 

The Nurses' Health Study found that results of vitamin D levels of less than 30 ng/ml are associated with a 

1.47-fold increased risk of AH [27], [28]. Experimental and clinical data indicate that vitamin D deficiency 

directly contributes to hypertension [26], [29]. Furthermore, vitamin D deficiency is an independent 

predictor of hypertension, which is not dependent on age, BMI, physical activity, and the presence of 

menopause [26]. 

 

The renin-angiotensin-aldosterone system (RAAS) occupies a very important place in the control of blood 

pressure, vascularity, and water-salt metabolism, and there are potential mechanisms that may explain the 

relationship between 1,25(OH)2D deficiency and increased blood pressure. 

 

According to recent studies, 1,25 (OH)2D is involved in the regulation of RAAS by repressing the 

expression of the renin gene. An experiment was conducted in which vitamin D receptors were inhibited by 

drug preparations, while a sharp increase in the level of renin and angiotensin II was recorded, which in turn 

stimulated the development of AH and left ventricular myocardial hypertrophy [29], [30]. 

 

Thus, it can be concluded that maintaining a normal level of vitamin D is important not only for calcium 

homeostasis but also for maintaining normal blood pressure. The effect of vitamin D deficiency on heart 

rate the effect of vitamin D deficiency on heart rate has been described in many publications. The National 

Health and Nutrition Examination Surveys (NHANES) examined 27,153 patients over the age of 20 years, 

studying the association of vit D (OH) 25 levels with heart rate (HR), systolic blood pressure. 

 

The study was conducted over the period from 2001 to 2006. As a result, heart rates were found to be 

significantly higher (p≤0.001) by 2 1 bpm in participants with lower Vit D (OH) 25 levels (<10.0 ng/mL).  

 

And from participants with higher levels of 25 (OH)D (>35 ng/ml), similar dynamics were observed for 

systolic BP; an increase in the mean BP was observed in the group with a level of 25 (OH) D < 10.0 ng / ml 

compared to patients with a level of Vit D (OH) 25 of 15-35 ng / ml. 

 

These results demonstrate that lower vitamin D levels are associated with an increase in heart rate and an 

increase in systolic blood pressure. 

 

5. Conclusion 

In conclusions: In the present study, there is a strong inverse relationship between vitamin D and blood 

pressure. Vitamin D deficiency occurs in the majority of essential hypertension patients and therefore 
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decreased serum vitamin D levels are considered an additional risk factor for cardiovascular morbidity. 
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