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Role of Confounding Factors in the Evaluation of Vitamin D
Deficiency
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Dear Editor,
Vitamin D has been traditionally used as a mineral
regulator in preventing musculoskeletal disorders.
Nowadays, the beneficial effects of vitamin D on the
skeletal system and several body organs have been
identified (1, 2). Recent studies have asserted that vitamin
D contributes to the processes of anti-inflammatory and
pro-inflammatory cytokines, as well as suppression of
angiogenesis (3). The correlation between vitamin D level
and several diseases has been investigated in numerous
studies, however only a few have exactly considered the
role of peripheral confounding factors on the levels of
vitamin D. In the current letter, we aimed to define the
important associated factors that should be taken into
account in the determination of vitamin D deficiency in
all patients and diseases in all regions.
Sunlight plays a critical role in vitamin D metabolism.
It differs in various regions of the earth’s surface, thereby
making a difference in the amount of sunlight exposure.
In addition, the sunlight exposure is important in the
synthesis of endogenous vitamin D. However, inadequate
exposure due to women’s extensive coverage for religious
or cultural reasons, for example, can affect vitamin D
status. Furthermore, in some regions with hot climate,
women have to stay at home during the day, and as a
result, they will be divested of enough sunlight exposure
(4). Moreover, the effects of pregnancy, ethnicity, skin
color, and genetic background on vitamin D status are
well-clarified (5). Recent studies have focused on aging
and high prevalence of vitamin D deficiency among
centenarians (6). Additionally, the effect of sunlight in
various seasons, especially in winter, must be taken into
consideration (7). In addition to parathyroid disorders,
other comorbidities including chronic kidney or liver
diseases play a crucial role in the serum levels of vitamin
D (8, 9). The dietary habits such as eating a great deal of
marine food can increase the vitamin D level; in contrast,
malnutrition reduces its concentration (10, 11).
The 25(OH)D assay is a routine method for the diagnosis
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of vitamin D deficiency, and the stability of 25(OH)D is
more than 1,25(OH)2D owing to the longer half-life and
higher concentration of 25(OH)D about 1000 fold (12).
The serum concentration of 25(OH)D is affected
by thyroid disorders, as well as some drugs such as
antiepileptics and cholestyramine. The serum levels of
1,25(OH)2D can also be influenced by phosphate and
calcium, as well as sedentary lifestyle. Moreover, the
parathyroid hormone and its peptides, prostaglandins,
estradiol, and prolactin have an influence on the
metabolism of 1,25(OH)2D. The effect of drugs
including heparin sodium, corticosteroids, statins,
antihypertensives, anticonvulsants, anti-retroviral drugs,
and bisphosphonates on 1,25(OH)2D is indisputable (13).
Higher body mass index is also an important confounding
factor associated with incomplete response to vitamin D
supplement therapy and elevation of 25(OH)D is less
than expected (10). In addition, division of vitamin D
deficiency into the groups of insufficiency and deficiency
will make it easy to interpret the results.
Overall, considering the confounding factors with
the ability of changing the levels of vitamin D is of great
importance.
Conflict of Interests
None declared.
Ethical Issues
Not applicable.
Financial Support
No funding was received for this study.
References
1.
2.

Hossein-Nezhad A, Holick MF. Vitamin D for health: a
global perspective. Mayo Clin Proc. 2013;88(7):720-755.
doi:10.1016/j.mayocp.2013.05.011
Derakhshan M, Derakhshan M, Hedayat P, Shiasi M,
Sadeghi E. Vitamin D Deficiency May Be a Modifiable Risk

Received 10 January 2019, Accepted 11 June 2019, Available online 4 July 2019
Connective Tissue Diseases Research Center, Tabriz University of Medical Sciences, Tabriz, Iran. 2Women’s Reproductive Health Research
Center, Tabriz University of Medical Sciences, Tabriz, Iran.
*Corresponding Author: Elaheh Ouladsahebmadarek, Tel/Fax: +984135541221, Email: elmadarek33@gmail.com
1

Nouri-Vaskeh and Ouladsahebmadarek

3.

4.

5.

6.

7.

Factor in Women With Endometriosis. Crescent Journal of
Medical and Biological Sciences. 2018;5(4):292-296.
Calton EK, Keane KN, Soares MJ. The potential regulatory
role of vitamin D in the bioenergetics of inflammation.
Curr Opin Clin Nutr Metab Care. 2015;18(4):367-373.
doi:10.1097/mco.0000000000000186
Iftikhar R, Kamran SM, Qadir A, Haider E, Bin Usman H.
Vitamin D deficiency in patients with tuberculosis. J Coll
Physicians Surg Pak. 2013;23(10):780-783. doi:11.2013/
jcpsp.780783
Herrmann M, Farrell CL, Pusceddu I, Fabregat-Cabello N,
Cavalier E. Assessment of vitamin D status - a changing
landscape. Clin Chem Lab Med. 2017;55(1):3-26.
doi:10.1515/cclm-2016-0264
Yao Y, Fu S, Li N, et al. Sex, Residence and Fish Intake
Predict Vitamin D Status in Chinese Centenarians. J Nutr
Health Aging. 2019;23(2):165-171. doi:10.1007/s12603018-1126-1
Levis S, Gomez A, Jimenez C, et al. Vitamin d deficiency and
seasonal variation in an adult South Florida population. J
Clin Endocrinol Metab. 2005;90(3):1557-1562. doi:10.1210/

8.
9.
10.

11.

12.
13.

jc.2004-0746
Nair S. Vitamin d deficiency and liver disease. Gastroenterol
Hepatol (N Y). 2010;6(8):491-493.
Williams S, Malatesta K, Norris K. Vitamin D and chronic
kidney disease. Ethn Dis. 2009;19(4 Suppl 5):S5-8-11.
Mazahery H, von Hurst PR. Factors Affecting
25-Hydroxyvitamin D Concentration in Response to
Vitamin D Supplementation. Nutrients. 2015;7(7):51115142. doi:10.3390/nu7075111
Hosseinzadeh F, Jangi Oskouei N, Ghavamzadeh S. The
Effect of Vitamin D Supplementation on Inflammation and
Markers of Vascular Function in Heart Failure Patients.
Crescent Journal of Medical and Biological Sciences.
2019;6(3):285-292.
Lips P. Relative value of 25(OH)D and 1,25(OH)2D
measurements. J Bone Miner Res. 2007;22(11):1668-1671.
doi:10.1359/jbmr.070716
Gröber U, Kisters K. Influence of drugs on vitamin D and
calcium metabolism. Dermatoendocrinol. 2012;4(2):158166. doi:10.4161/derm.20731

Copyright © 2019 The Author(s); This is an open-access article distributed under the terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original work is properly cited.

556

Crescent Journal of Medical and Biological Sciences, Vol. 6, No. 4, October 2019

