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Abstract

This systematic review explores the intricate association between a genetic predisposition to vitamin D and the susceptibility to Non-
Communicable Diseases (NCDs). By employing a comprehensive approach, we scrutinized the existing literature to identify and analyze 
studies investigating the genetic links between vitamin D metabolism and various NCDs. A genetic risk score was utilized as a measure to 
assess the collective impact of multiple genetic variants associated with vitamin D metabolism. Our findings reveal a nuanced and complex 
relationship, with certain genetic profiles demonstrating heightened susceptibility to specific NCDs. The identification of these genetic 
predispositions opens avenues for personalized medicine and targeted interventions to mitigate the risk of NCDs in genetically susceptible 
populations.

Keywords: Vitamin D • Genetic risk score • Genetic variants • Polygenic risk • Non-communicable diseases • Personalized medicine

Introduction
Non-Communicable Diseases (NCDs) pose a substantial global 

health challenge, contributing significantly to morbidity and mortality 
[1]. Genetic factors play a crucial role in the predisposition to NCDs, 
and recent research has focused on understanding the links between 
genetic variants and the risk of developing these diseases. Vitamin 
D, a key player in various physiological processes, is synthesized in 
the skin upon exposure to sunlight and is also obtained through diet 
[2]. Genetic variations in the metabolism of vitamin D may contribute 
to an individual's susceptibility to NCDs. This systematic review aims 
to consolidate the current evidence regarding the genetic 
predisposition to vitamin D and its potential impact on the risk of 
developing NCDs [3].

Description
Existing literature demonstrates a growing interest in the interplay 

between vitamin D genetics and the development of NCDs. Various 
studies have investigated the influence of genetic variants associated 
with vitamin D metabolism on the risk of specific NCDs, including 
cardiovascular diseases, diabetes mellitus, and metabolic disorders. 
The use of a genetic risk score, encompassing multiple genetic 
variants,  allows  for  a  more  comprehensive  assessment  of  an 

individual's genetic predisposition [4]. While some studies have 
identified significant associations, the literature also reveals 
heterogeneity in results, suggesting that the relationship between 
vitamin D genetics and NCDs is multifaceted and influenced by 
various factors, including environmental and lifestyle variables [5-7].

Our systematic review synthesizes current evidence on the genetic 
predisposition to vitamin D and its implications for NCDs [8-10]. The 
utilization of genetic risk scores enables a more nuanced 
understanding of the collective impact of genetic variants associated 
with vitamin D metabolism. While certain genetic profiles show 
heightened susceptibility to specific NCDs, the complexity of this 
relationship requires further exploration. Environmental factors, 
lifestyle choices, and gene-environment interactions contribute to the 
intricate web of genetic predisposition to NCDs. Precision medicine 
approaches tailored to individuals' genetic profiles may offer 
promising avenues for preventive strategies and personalized 
interventions [11].

Conclusion
In conclusion, this systematic review underscores the intricate 

relationship between genetic predisposition to vitamin D and the 
susceptibility to non-communicable diseases. The evidence suggests 
that  specific  genetic profiles may elevate the risk of  developing
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certain NCDs, highlighting the importance of considering genetic 
factors in disease prevention and intervention strategies. Moving 
forward, more extensive and well-designed studies are needed to 
unravel the complexity of this relationship and to inform personalized 
medicine approaches aimed at mitigating the risk of non-
communicable diseases in genetically susceptible populations.

References
1. Moukayed, Meis, and William B. Grant. "Linking the metabolic 

syndrome and obesity with vitamin D status: Risks and opportunities for 
improving cardiometabolic health and well-being." Diabetes Metab Syndr
Obes 12 (2019): 1437-1447.

2. Zhang, Dongdong. "Effect of vitamin D on blood pressure and
hypertension in the general population: An update meta-analysis of cohort
studies and randomized controlled trials." Prev Chronic Dis 17 (2020): E03.

3. Medrano, Mayte, Estrella Carrillo-Cruz, Isabel Montero, and Jose
A. Perez-Simon. "Vitamin D: Effect on haematopoiesis and immune
system and clinical applications." Int J Mol Sci 19 (2018): 2663.

4. Kuznia, Sabine, Anna Zhu, Taisuke Akutsu, and Julie E. Buring, et al.
"Efficacy of vitamin D3 supplementation on cancer mortality: Systematic 
review and individual patient data meta-analysis of randomised 
controlled trials." Ageing Res Rev 87 (2023): 101923.

5. Chandler, Paulette D, Wendy Y Chen, Oluremi N Ajala, and Aditi
Hazra, et al. "Effect of vitamin D3 supplements on development of advanced
cancer: A secondary analysis of the VITAL randomized clinical trial."
JAMA Network Open 3 (2020): e2025850-e2025850.

6. Gnagnarella, Patrizia, Valeria Muzio,   Saverio    Caini, and Sara
Raimondi, et al. "Vitamin D supplementation and cancer mortality: 
Narrative review of observational studies and clinical trials." Nutrients 13
(2021): 3285.

7.

8.

Marcotorchino, Julie, Erwan Gouranton, Beatrice Romier, and
Franck Tourniaire, et al. "Vitamin D reduces the inflammatory 
response and restores glucose uptake in adipocytes." Mol Nutr Food Res
56 (2012): 1771-1782.
Amrein, Karin, Mario Scherkl, Magdalena Hoffmann, and Stefan
Neuwersch-Sommeregger, et al. "Vitamin D deficiency 2.0: an update on 
the current status worldwide." Eur J Clin Nutr 74 (2020): 1498-1513.

9. Vimaleswaran, Karani S, Diane J Berry, Chen Lu, and Stefan Pilz,
et al. "Causal relationship between obesity and vitamin D status: bi-
directional Mendelian randomization analysis of multiple cohorts." PLoS
Med 10 (2013): e1001383.

10. Bahrami, Afsane, Hamid Reza Sadeghnia, Seyed‐Amir
Tabatabaeizadeh, and Hamidreza Bahrami‐Taghanaki, et al.
"Genetic and epigenetic factors influencing vitamin D status." J Cell
Physiol 233 (2018): 4033-4043.

11. Kuan, Valerie, Adrian R. Martineau, Chris J. Griffiths, and Elina
Hypponen, et al. "DHCR7 mutations linked to higher vitamin D status allowed 
early human migration to northern latitudes." BMC Evol Biol 13 (2013):
1-10.

How to cite this article: Mckee, Troney. "Genetic Predisposition to Vitamin D 
and Non-communicable Diseases." Vitam Miner 13 (2024): 197.

Mckee T Vitam Miner, Volume 13:6, 2024

Page 2 of 2 (MRPFT)

https://www.dovepress.com/linking-the-metabolic-syndrome-and-obesity-with-vitamin-d-status-risks-peer-reviewed-fulltext-article-DMSO
https://www.dovepress.com/linking-the-metabolic-syndrome-and-obesity-with-vitamin-d-status-risks-peer-reviewed-fulltext-article-DMSO
https://www.dovepress.com/linking-the-metabolic-syndrome-and-obesity-with-vitamin-d-status-risks-peer-reviewed-fulltext-article-DMSO
https://www.cdc.gov/pcd/issues/2020/19_0307.htm
https://www.cdc.gov/pcd/issues/2020/19_0307.htm
https://www.cdc.gov/pcd/issues/2020/19_0307.htm
https://www.mdpi.com/1422-0067/19/9/2663
https://www.mdpi.com/1422-0067/19/9/2663
https://www.sciencedirect.com/science/article/abs/pii/S156816372300082X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S156816372300082X?via%3Dihub
https://www.sciencedirect.com/science/article/abs/pii/S156816372300082X?via%3Dihub
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773074
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773074
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773074
https://www.mdpi.com/2072-6643/13/9/3285
https://www.mdpi.com/2072-6643/13/9/3285
https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201200383
https://onlinelibrary.wiley.com/doi/10.1002/mnfr.201200383
https://www.nature.com/articles/s41430-020-0558-y
https://www.nature.com/articles/s41430-020-0558-y
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001383
https://onlinelibrary.wiley.com/doi/10.1002/jcp.26216
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-13-144
https://www.sciencedirect.com/science/article/abs/pii/S156816372300082X?via%3Dihub
https://jamanetwork.com/journals/jamanetworkopen/fullarticle/2773074
https://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001383
https://bmcecolevol.biomedcentral.com/articles/10.1186/1471-2148-13-144

	Contents
	Genetic Predisposition to Vitamin D and Non-communicable Diseases
	Abstract
	Introduction
	Description
	Conclusion
	References




