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ABSTRACT  

Background: Hypertension is an important community health concern all over the world, which is 

influenced by both genetic and environmental factors. Epidemiological studies have discovered that 

numerous environmental factors are linked with hypertension, such as sodium intake, obesity, physical 

inactivity, and alcohol consumption. Methods: The present cross-sectional prospective study was 

conducted at the department of Biochemistry of our tertiary care hospital. The study duration was of six 

months between April 2019 and March 2020. The patients were grouped into two groups 75 patients in 

hypertension and 75 normotensive persons based on sphygmomanometer readings. Results: The age of 

the subjects in the study group ranged from 20 to 50 years. The mean and standard deviation for the age 

of the Cases and control individuals were 27.81 ± 6.1 and 26.92 ± 5.6 respectively; there was no 

significant difference among the cases and controls with reference to the age. The significant difference 

is there in BMI, WHR, B12 level, (Mean and SD) between cases and control. Conclusion: In our study, 

blood levels of  B12 is a conjunct parameter with Homocysteine to predict risk  for CVD, the 

relationship between elevated vitamin B12 and CVD is causal and probably due to multiple, potentially 

synergistic, pathogenetic mechanisms. Measurement of blood vitamin B12 is recommended for risk 

assessment in CVD patients. 
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analgesia. 
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INTRODUCTION 

Hypertension is an important community health 

concern all over the world(1), which is 

influenced by both genetic and environmental 

factors.(2)
 

Epidemiological studies have 

discovered that numerous environmental factors 

are linked with hypertension, such as sodium 

intake, obesity, physical inactivity, and alcohol 

consumption.(3,4) A well understanding of 

adjustable risk factors for hypertension is 

beneficial for timely discovery and prevention 

mailto:drnareshkk@gmail.com


 Page 2 

of hypertension, which contributes to reducing 

this disease and its related problems.        

Hyperhomocysteinemia is known as a well-

known risk factor for cardiovascular disease 

(CVD) and stroke.(5,6)  Interestingly, an earlier 

study recommended that vitamin B12 as related 

to Homocysteine metabolism is also inversely 

connected with blood pressure.(7) However, 

limited studies have inspected the association 

with these nutrients. It is also of notice to 

observe the hypothesis that folate and vitamin 

B12 are independently associated with the risk of 

hypertension in a general population. The 

indication for this hypothesis is weak, although 

these vitamins are essential in the metabolism of 

methionine and are major nutritional 

determinants of plasma homocysteine levels. (8) 

Also, the association of Homocysteine with 

hypertension may be reliant on folate and/or 

vitamin B12. Hence, to ponder these nutrients 

involved in Homocysteine metabolism in 

addition to Homocysteine itself should be 

important. 

Thus, this study has been planned to observe the 

relation of plasma levels of vitamin B12, and 

hypertension, after regulating for various 

confounding factors, in a cross-sectional study 

showed among a general Indian population. 

MATERIAL & METHODS 

The present cross-sectional prospective study 

was conducted at the Department of 

Biochemistry of our tertiary care hospital. The 

study duration was of six months between April 

2019 and March 2020. A sample size of 75 for 

case and controls was calculated at a 95% 

confidence interval at 11.3% acceptable margin 

of error by epi info software version 7.2. 

Volunteering individuals with hypertension 

without medication and aged between 20-60 

years of both male & female genders, attended 

to the OPD of the hospital were enrolled for the 

study. Patients below 20 and above 60years, 

Patients with medications, pregnant women, and 

patients with any Terminal Illness (Cancer, 

HIV, etc) were excluded. Clearance from 

Institutional Ethics Committee was taken before 

the start of the study. Written informed consent 

was taken from each study participant. Clinical 

examination and detailed history including 

family and dilatory history were recorded and 

fasting serum vitamin B12, Waist 

circumference, Waist-Hip ratio & BMI were 

also recorded. The patients were grouped into 

two groups 75 patients in hypertension and 75 

normotensive persons based on sphygmo-

manometer readings. Sample collection: After 

overnight fasting for 8 – 12 hrs, approx. 3ml 

blood sample for B12 in the red top plane tube. 

Samples will be centrifuged at 3000 rpm for 10 

min for serum separation. Vitamin B 12 was 

estimated by the ECLIA method. Data analysis 

was carried out using SPSS v22. Qualitative 

data were expressed as a percentage (%) and 

Pearson’s chi-square test was used to find out 

statistical differences between the study groups. 

If the expected cell count was < 5 in more than 

20% of the cells then Fisher’s exact test was 

used. All tests were done at an alpha (level 

significance) of 5%; which means a significant 

association was present if the p-value was less 

than 0.05. 

RESULTS : 

The age of the subjects in the study group 

ranged from 20 to 50 years. The mean and 

standard deviation for the age of the Cases and 

control individuals were 27.81 ± 6.1 and 26.92 ± 

5.6 respectively; there was no significant 

difference among the cases and controls with 

reference to the age. The above table shows a 

significant difference is there in BMI, WHR, 

B12 levels, (Mean and SD) between cases and 

control. 
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Table 1 Comparison between hypertensive patients(cases) and controls. 

 

Parameter 

Cases Control  

P-value 
Mean ± SD Mean ± SD 

Age 27.81 ± 6.1 26.92 ± 5.6 0.350967 

BMI 28.52 ± 3.19 23.1 ± 1.66 <0.0001 

WHR 0.88 ± 0.04 0.77 ± 0.04 0.0068** 

B12 (pg/ml) 109.59 ± 26.4 142.47 ± 34.4 <0.0001* 

Systolic Blood  

Pressure 

145.21 ± 17.9 108.21 ± 8.9 <0.0001 

Diastolic Blood  

Pressure  

98.51 ± 8.8 82.21 ± 5.2 <0.0001 

Mean Arterial 

Pressure 

85.2 ± 7.6 75.9 ± 4.8 <0.0001 

Pulse Pressure 49.8 ± 5.8 38.8 ± 3.4 <0.0001 

Heart rate 92 ± 8.1 74 ± 9.2 <0.0001 

 

DISCUSSION 

         The present age- and sex-matched study 

shows that serum B12 level is lower in 

hypertensive subjects when compared to the 

normotensive subjects. The mean serum B12 

level in control is 142.47 ± 34.4 while it is 

109.59 ± 26.4 in hypertensives. Since P < 0.05, 

there is a significant difference in B12 level 

between the groups. Hence, it is evident from 

the results that BP increases the serum B12 level 

decreases. This negative correlation of serum 

B12 with systolic and diastolic BP is also 

statistically significant (P < 0.0001) between the 

groups. Similar to our study Tamai, Y et al 

reported that in essential hypertension, there is a 

continuous negative correlation of serum B12. 

(7) on the contrary Dalery K et al did not find a 

correlation between B12 and hypertension. (9) 

The results showed that vitamin B12 deficiency 

was higher with the hypertensive cases and even 

homocysteine levels are more, this is confirmed 

by the previous studies that reported the 

percentage of vit.B12 deficient was much higher 

in vegetarians than non-vegetarians. (10,11,12) 

We found that higher dietary consumption of 

vitamin B12 was coupled with lower systolic 

and diastolic blood pressure in patients with 

hypertension, which ultimately lower the risk of 

cardiovascular diseases. To date, many studies 

have been conducted to investigate the 

association between vitamin B12/ folic acid and 

blood pressure in adults or adolescents. An 

inverse association between folic acid intake 

and blood pressure was found in adults and 

adolescents. (13–14) In the present study, we 

found a significant inverse association between 

vitamin B12 and blood pressure.  The lowering 

effects of vitamin B12 together with folic acid 

on blood pressure have been reported in an 

intervention study in adults. (13)  

In the present study, even though within normal 

ranges, the BMI (28.52 ± 3.19 vs. 23.1 ± 1.66, P 

< 0.05) of hypertensive was significantly higher 

than the normotensive subjects. The results are 

similar to the findings of the study conducted by 
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Ohira et al. In his study, he found that there 

exists an inverse relationship between systolic 

BP and BMI. (15)
 

Lifestyle changes can also help reduce levels 

and the adoption of healthy behaviors, such as a 

balanced diet, cessation of smoking, regular 

exercise, and consumption of only moderate 

amounts of caffeine and alcohol, all have 

considerable positive health benefits beyond the 

prevention of CVD. 

CONCLUSION 

In our study, we concluded that the hypertensive 

patients have lower serum vitamin B12 levels, 

compared to control. The potential interaction 

between these in relation to blood pressure 

should also be examined in future studies. Blood 

levels of  B12 are a conjunct parameter with 

homocysteine to predict risk for CVD, the 

relationship between elevated vitamin B12 and 

CVD is causal and probably due to multiple, 

potentially synergistic, pathogenetic 

mechanisms. Measurement of blood vitamin 

B12 is recommended for risk assessment in 

CVD patients. 

REFERENCES 

1. Kearney PM, Whelton M, Reynolds K, 

Muntner P, Whelton PK, He J. Global burden of 

hypertension: analysis of worldwide data. 

Lancet. 2005;365(9455):217-23. doi: 

10.1016/S0140-6736(05)17741-1, PMID 

15652604. 

2. Xi B, Cheng H, Shen Y, Zhao X, Hou D, 

Wang X, Mi J. Physical activity modifies the 

associations between genetic variants and 

hypertension in the Chinese children. 

Atherosclerosis. 2012;225(2):376-80. doi: 

10.1016/j.atherosclerosis.2012.10.027, PMID 

23102448. 

3. Hall ME, do Carmo JM, da Silva AA, Juncos 

LA, Wang Z, Hall JE. Obesity, hypertension, 

and chronic kidney disease. Int J Nephrol 

Renovasc Dis. 2014;7:75-88. doi: 

10.2147/IJNRD.S39739, PMID 24600241. 

4. Shimbo D et al. Te contributions of unhealthy 

lifestyle factors to apparent resistant 

hypertension: findings from the reasons for. 

5. Ganguly P, Alam SF. Role of homocysteine 

in the development of cardiovascular disease. 

Nutr J. 2015;14:6. doi: 10.1186/1475-2891-14-

6, PMID 25577237. 

6. Li J, Jiang S, Zhang Y, Tang G, Wang Y, 

Mao G, Li Z, Xu X, Wang B, Huo Y. H-type 

hypertension and risk of stroke in Chinese 

adults: a prospective, nested case-control study. 

J Transl Int Med. 2015;3(4):171-8. doi: 

10.1515/jtim-2015-0027, PMID 27847909. 

3. 171-8 2015. 

7. Tamai Y, Wada K, Tsuji M, Nakamura K, 

Sahashi Y, Watanabe K, Yamamoto K, Ando K, 

Nagata C. Dietary intake of vitamin B12 and 

folic acid is associated with lower blood 

pressure in Japanese preschool children. Am J 

Hypertens. 2011;24(11):1215-21. doi: 

10.1038/ajh.2011.133, PMID 21814291. 

8. Stover PJ. Physiology of folate and vitamin 

B12 in health and disease. Nutr Rev. 2004;62(6 

Pt 2):S3-12; discussion S13. doi: 

10.1111/j.1753-4887.2004.tb00070.x, PMID 

15298442. 

9. Dalery K, Lussier-Cacan S, Selhub J, 

Davignon J, Latour Y, Genest J Jr. 

Homocysteine and coronary artery disease in 

French Canadian subjects: relation with 

vitamins B12, B6, pyridoxal phosphate, and 

folate. Am J Cardiol. 1995 Jun 1;75(16):1107-

11. doi: 10.1016/s0002-9149(99)80739-5, 

PMID 7762494. 

10. Kankonkar S, Joshi S, Tijoriwala S, Prabhu 

R, Raikar S, Kankonkar R, Dhar H. A study of 

https://doi.org/10.1016/S0140-6736(05)17741-1
https://www.ncbi.nlm.nih.gov/pubmed/15652604
https://doi.org/10.1016/j.atherosclerosis.2012.10.027
https://www.ncbi.nlm.nih.gov/pubmed/23102448
https://doi.org/10.2147/IJNRD.S39739
https://www.ncbi.nlm.nih.gov/pubmed/24600241
https://doi.org/10.1186/1475-2891-14-6
https://doi.org/10.1186/1475-2891-14-6
https://www.ncbi.nlm.nih.gov/pubmed/25577237
https://doi.org/10.1515/jtim-2015-0027
https://www.ncbi.nlm.nih.gov/pubmed/27847909
https://doi.org/10.1038/ajh.2011.133
https://www.ncbi.nlm.nih.gov/pubmed/21814291
https://doi.org/10.1111/j.1753-4887.2004.tb00070.x
https://www.ncbi.nlm.nih.gov/pubmed/15298442
https://doi.org/10.1016/s0002-9149(99)80739-5
http://www.ncbi.nlm.nih.gov/pubmed/7762494


 Page 5 

vitamin B12 deficiency in different diseases. 

Bombay Hosp J. 2004;46. 

12. Zeuschner CL, Hokin BD, Marsh KA, 

Saunders AV, Reid MA, Ramsay MR. Vitamin 

B12 and vegetarian diets. Med J Aust. 

2012;9:27. 

13. Forman JP, Rimm EB, Stampfer MJ, Curhan 

GC. Folate intake and the risk of incident 

hypertension among US women. JAMA. 

2005;293(3):320-9. doi: 

10.1001/jama.293.3.320, PMID 15657325. 

14. Schutte AE, van Rooyen JM, Huisman HW, 

Kruger HS, Malan NT, De Ridder JH, 

Transition and Health During Urbanisation in 

South Africa in Children; Bana: Children. 

Dietary risk markers that contribute to the 

aetiology of hypertension in black South 

African children: the THUSA BANA study. J 

Hum Hypertens. 2003;17(1):29-35. doi: 

10.1038/sj.jhh.1001508, PMID 12571614. 

15. Ohira H, Nomura M, Ichikawa N, Isowa T, 

Iidaka T, Sato A, Fukuyama S, Nakajima T, 

Yamada JAssociation of neural and 

physiological responses during voluntary 

emotion suppression. NeuroImage. 

2006;29(3):721-33. doi: 

10.1016/j.neuroimage.2005.08.047, PMID 

16249100. 

 

How to cite this article: Nigoskar S, Kumar N., 

Association between plasma levels of vitamin 

b12 and hypertension. Int.J.Med.Sci.Educ 

2021;8(3):1-5. 

https://doi.org/10.1001/jama.293.3.320
https://www.ncbi.nlm.nih.gov/pubmed/15657325
https://doi.org/10.1038/sj.jhh.1001508
https://www.ncbi.nlm.nih.gov/pubmed/12571614
https://doi.org/10.1016/j.neuroimage.2005.08.047
https://www.ncbi.nlm.nih.gov/pubmed/16249100

