
The Study of Vitamin D Status in Population Referred to 
Clinical Laboratories in Ilam, West of Iran

Introduction
Among different micronutrient deficiencies, vitamin D 
deficiency (VDD) is nowadays considered pandemic (1). 
World statistics show that more than 1 billion people suffer 
from VDD (2). Vitamin D is a fat-soluble secosteroid 
with hormonal activity and is widely known for its role 
in the homeostasis of calcium, phosphorous, and bone 
metabolism (3).

The main source of vitamin D is the sun and is produced 
in the skin from 7-dehydrocholesterol. In addition to 
sunlight, geographic altitude and latitude, season, age and 
skin pigmentation affect the production of vitamin D. The 
food sources of vitamin D are limited to eggs and fish oil 
(4). 

Vitamin D is involved with a wide range of physiological 
functions of skeletal and extra-skeletal tissues. In addition 
to being effective in preventing diseases, it is important 
in the treatment of some diseases such as osteoporosis, 
obesity and type II diabetes ((5). Moreover, VDD is known 

for the pathogenesis of many chronic diseases including 
type I diabetes (6), autoimmune disorders (7), lupus (8), 
multiple sclerosis (9), malignancy (10), frailty (11), atrial 
fibrillation (12) and dementia (13).

Based on the Endocrine Society of America, serum 
levels of vitamin D lower than 20 ng/mL mean severe 
deficiency, 21-29 ng/mL mean insufficiency, and 30-100 
ng/mL mean normal (14). 

VDD is reported to be very prevalent in the cities of Iran 
(15-18). However, there are no accurate statistics about the 
prevalence of VDD in the city of Ilam. The present study 
aims to investigate vitamin D status in population who 
referred to the laboratories of Ilam from 2014 to 2015. 

Materials and Methods
Study Design and Participants
Ilam is a temperate and semi-arid city located in the 
western part of Iran (Figure 1). At the census in 2016, 
its population was 235 144. This study was conducted 
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among population who referred to 5 public and private 
laboratories of Ilam from July 2014 to July 2015. The 
samples were selected by a random procedure. Inclusion 
criteria included Iranian population referring to certain 
public and private laboratories and exclusion criteria 
included the use of vitamin D supplements, anti-seizure 
medication, corticosteroids, having calcium metabolism 
disorders, endocrine, liver and kidney, and metabolic 
bone diseases.

Biochemical Parameter
Blood sampling was carried out between 8:00 and 9:00 am 
in the laboratories. About 5 mL of venous blood samples 
were taken from the antecubital vein and kept at -20°C. 
25-hydroxyvitamin D [25OHD] concentrations were 
determined by enzyme-linked immunosorbent assay 
(ELISA) method (IDS Company, England).

Definition 
Cut-off points for serum concentrations of 25OHD 
vitamin D were defined as normal (≥ 30 ng/mL),  vitamin 
D insufficiency (VDI) (10-30 ng/mL) and VDD (<10 ng/
mL) (15,17).

Statistical Analysis
Data were analyzed using SPSS version 17.0 (SPSS Inc., 
Chicago, USA). Population characteristics were reported 
as the mean and standard deviation (SD), and frequency/
percentage. The relationship between sex and age variables 
and VDD were examined using chi-square test. A P value 
less than 0.05 was considered significant.

Results
General Characteristics
During the study, 7725 samples were studied. A total of 
2452 were males (31.7%), and 5273 (68.3%) were females. 
The age range of the participants was 1 to 93 (mean ± SD: 
34.96±18.1). The distribution of the participants according 
to their age was as follows: 1-7 (7%), 7-18 (13%), 18-60 
(71.6%), and more than 60 (8.4%).

Prevalence of VDD and VDI  
The prevalence of VDD/VDI combined in population  
who referred to the laboratories of Ilam was 65.8%. Its 
prevalence was 67.3% among females, and 62.8% among 
the males. The prevalence of VDD and VDI  was 12.1% 
and 53.7%, respectively (Figure 2). The highest prevalence 
of VDD/VDI combined was 68.3% among the age range of 
18 to 60. The distribution of VDD and VDI based on age 
and sex is illustrated in Table 1. The relationship between 
age and sex and VDD and VDI was significant (P< 0.001).

Serum 25(OH)D Concentrations
The mean serum 25OHD concentration of all participants 
was 27.02±18.04 ng/mL. Serum 25OHD concentrations 
based on age and sex are shown in Table 2.

Discussion
This study examined the prevalence of VDD and VDI  
among 7725 people who referred to the laboratories of 
Ilam and the results showed that the prevalence of VDD/
VDI combined was high (68%). Other studies estimated 
a high prevalence of VDD/VDI combined in different 
cities of Iran such as Tabriz (68.5%), Tehran (44.8%), and 
Eyvan (located in Ilam province) (62%) (16-18). Saeidnia 
et al examined the prevalence of VDD/VDI combined in 
different regions of Iran and estimated that the deficiencies 
are 40% to 60% in the western regions of Iran. This is 
consistent with the results of the present study (19).

In this study, the prevalence of VDD and VDI was 12.1% 
and 53.7%, respectively. This is consistent with other 
studies (16,19). According to other studies, the causes of 
VDD include spending time indoors, clothing, nutrition, 
and geographic location (19,20).

The prevalence of VDD/VDI combined among women 
and men were 67.3% and 62.8%, respectively. Rahmati 
et al examined VDD among 2919 people in the city of 
Eyvan and found that 61.1% of women and 58.2% of men 
suffer from VDD/VDI combined, which is consistent 
with the results of present study (18). A meta-analysis in 
Iran shows that 72.1% of women and 76.1% of men suffer 
from VDD/VDI combined (21). In addition, according 
to a meta-analysis study conducted by Azami et al, the 
prevalence of VDD/VDI combined in Iranian pregnant 
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Figure 2. Distribution of Vitamin D Deficiency and  Vitamin D 
Insufficiency in Population Referred to Clinical Laboratories.

Figure 1. Physical Map of Ilam.
Source: http://www.maphill.com/iran/ilam/maps/physical-map.
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women was reported to be 84.4% (22). Greer showed that 
the prevalence of VDD/VDI combined among the women 
living in the Mediterranean regions is higher compared to 
those living in Europe and America, probably because of 
their clothing. Accordingly, it can be noted that some of 
the causes of VDD include the use of sunscreen creams 
and Islamic clothing (20).

The highest prevalence of VDD/VDI combined was in 
the age range of 18 to 60 (69%). In the study conducted 
on VDD/VDI combined in Eyvan by Rahmati et al, the 
highest prevalence belonged to the age range of 18 to 60 
(74%) (18). Hovsepian et al showed that VDD and VDI  
is highly prevalent among the youth (15). However, other 
studies reported different findings probably because of the 
decrease in the production of vitamin D caused by age and 
hormonal system disorders (23, 24).

In this study, the mean serum 25OHD concentration in 
all samples was estimated to be 27.02±18.04 ng/mL, which 
is lower than the results in the study conducted in Eyvan 
(36.25 ± 18.79 ng/mL) (18). In a study in Isfahan (located 
in the center of Iran), mean serum 25OHD concentration 
was examined among the 6-year-old children and it was 
reported to be 46.01±17.0 ng/mL (25), which is higher 
than the results obtained in this study for 1 to 6 year-old 
(36.22 ± 19.47 ng/mL). Therefore, VDD and VDI is more 
prevalent in the city of Ilam. In a systematic review in 
Iran, the mean serum 25OHD concentration in pregnant 
women was reported to be 36.22 ± 19.47 (26), which is 
similar to present result about women.

Conclusions
The results suggested that VDD and VDI  is very prevalent. 
Accordingly, it is necessary to take certain intervention 
measures such as medications and vitamin D-enriched 
nutrition to decrease VDD and VDI.

Conflict of Interests 
Authors declare that they have no conflict of interests.
 
Ethical Issues 
This cross-sectional population-based survey was 
approved by Behbahan Faculty of Medical Sciences.

Financial Support
Behbahan Faculty of Medical Sciences supported the 
study.

Acknowledgments
Hereby, we express our deepest sense of gratitude to 
the staff of pathobiology Laboratories, Dr. Saboor, Dr. 
Azizian, Dr. Babashahi, Dr. Khosravi and Dr. Sadeghifard.

References
1.	 Holick MF, Chen TC. Vitamin D deficiency: a worldwide 

problem with health consequences. Am J Clin Nutr. 
2008;87(4):1080s-1086s.

2.	 Holick MF. Vitamin D deficiency. N Engl J Med. 
2007;357(3):266-281. doi:10.1056/NEJMra070553

3.	 Cohn BA. Vitamin D: the sun as an essential source. J 
Am Acad Dermatol. 2008;58(1):177-178. doi:10.1016/j.
jaad.2007.09.038

4.	 Das G, Crocombe S, McGrath M, Berry JL, Mughal 
MZ. Hypovitaminosis D among healthy adolescent 
girls attending an inner city school. Arch Dis Child. 
2006;91(7):569-572. doi:10.1136/adc.2005.077974

5.	 Candido FG, Bressan J. Vitamin D: link between 
osteoporosis, obesity, and diabetes? Int J Mol Sci. 
2014;15(4):6569-6591. doi:10.3390/ijms15046569

6.	 Zipitis CS, Akobeng AK. Vitamin D supplementation in 
early childhood and risk of type 1 diabetes: a systematic 
review and meta-analysis. Arch Dis Child. 2008;93(6):512-
517. doi:10.1136/adc.2007.128579

7.	 Arnson Y, Amital H, Shoenfeld Y. Vitamin D and 
autoimmunity: new aetiological and therapeutic 
considerations. Ann Rheum Dis. 2007;66(9):1137-1142. 
doi:10.1136/ard.2007.069831

8.	 Amital H, Szekanecz Z, Szucs G, et al. Serum concentrations 
of 25-OH vitamin D in patients with systemic lupus 
erythematosus (SLE) are inversely related to disease 
activity: is it time to routinely supplement patients with SLE 
with vitamin D? Ann Rheum Dis. 2010;69(6):1155-1157. 
doi:10.1136/ard.2009.120329

9.	 Ascherio A, Munger KL, Simon KC. Vitamin D and multiple 
sclerosis. Lancet Neurol. 2010;9(6):599-612. doi:10.1016/
s1474-4422(10)70086-7

Table 1. Distribution of Vitamin D Deficiency and Vitamin D Insufficiency Based on Age and Sex

Variable
Deficiency Insufficiency Normal Total

P Value
No. % No. % No. % No. %

Age

1-6 15 2.7 225 41.5 301 55.6 541 100

<0.0001
7-17 101 10 587 58.2 319 31.6 1007 100
18-60 781 14.1 3059 55.3 1686 30.4 5529 100
>60 40 6.1 276 42.3 335 51.4 651 100

Sex
Man 141 5.7 1397 56.9 914 37.2 2452 100

<0.0001
Female 796 15 2750 52.1 1727 32.7 5273 100

Table 2. The Mean Serum 25OHD Concentration and SD of All 
Participants Based on Age and Sex

Variable Mean (ng/mL) SD

Age

1-6 36.22 19.47

7-17 26.38 16.36

18-60 25.28 17.12

>60 35.33 21.66

Sex
Male 28.39 16.48

Female 26.41 18.60



Shohani et al

Crescent Journal of Medical and Biological Sciences, Vol. 5, No. 2, April 2018118

10.	 Trump DL, Deeb KK, Johnson CS. Vitamin D: 
considerations in the continued development as an agent 
for cancer prevention and therapy. Cancer J. 2010;16(1):1-9. 
doi:10.1097/PPO.0b013e3181c51ee6

11.	 Zhou J, Huang P, Liu P, et al. Association of vitamin D 
deficiency and frailty: A systematic review and meta-
analysis. Maturitas. 2016;94:70-76. doi:10.1016/j.
maturitas.2016.09.003

12.	 Zhang Z, Yang Y, Ng CY, et al. Meta-analysis of Vitamin 
D Deficiency and Risk of Atrial Fibrillation. Clin Cardiol. 
2016;39(9):537-543. doi:10.1002/clc.22563

13.	 Sommer I, Griebler U, Kien C, et al. Vitamin D deficiency 
as a risk factor for dementia: a systematic review and meta-
analysis. BMC Geriatr. 2017;17(1):16. doi:10.1186/s12877-
016-0405-0

14.	 Holick MF, Binkley NC, Bischoff-Ferrari HA, et al. 
Guidelines for preventing and treating vitamin D deficiency 
and insufficiency revisited. J Clin Endocrinol Metab. 
2012;97(4):1153-1158. doi:10.1210/jc.2011-2601

15.	 Hosseinzadeh Zh, Kazemian M, Mashak B, Torkmandi 
H, Badfar G. Vitamin D status in pregnant women 
and their newborns in Karaj: a cross-sectional study in 
Iran. Int J Pediatr 2018;6(2):7117-7127. doi:10.22038/
ijp.2018.28719.2506 

16.	 Hashemipour S, Larijani B, Adibi H, et al. Vitamin D 
deficiency and causative factors in the population of 
Tehran. BMC Public Health. 2004;4:38. doi:10.1186/1471-
2458-4-38

17.	 Azami M, Badfar Gh, Shohani M, Mansouri A, Yekta-
Kooshali MH, Sharifi A, et al. A meta-analysis of mean 
vitamin D concentration among pregnant women and 
newborns in Iran. IJOGI. 2017;20(4):76-87. [Persian].

18.	 Rahmati S, Yadegarazadi A, Beigom Bigdeli Shamloo 
M, et al. The Frequency of Vitamin D Deficiency among 

Referred to Clinical Laboratories in Eyvan City during 
2015 and 2016- Ilam province, Iran. The Journal of Shahid 
Sadoughi University of Medical Sciences. 2016;24(3):261-
268. [Persian].

19.	 Saeidnia A, Larijani B, Jalalinia S, Farzadfar F, Keshtkar AA, 
Rezai E, et al. Evaluation of the prevalence of vitamin D 
deficiency in the Iranian population residing in the Islamic 
Republic of Iran by province in the period 1990-2010. 
Iranian Journal of Diabetes and Lipid. 2014;2(6):574-584.

20.	 Greer FR. 25-Hydroxyvitamin D: functional outcomes 
in infants and young children. Am J Clin Nutr. 
2008;88(2):529s-533s.

21.	 Heshmat R, Mohammad K, Majdzadeh SR, et al. Vitamin 
D deficiency in Iran: A multi-center study among different 
urban areas. Iran J Public Health. 2008;37:72-78.

22.	 Azami M, Beigom Bigdeli Shamloo M, Parizad Nasirkandy 
M, et al. Prevalence of vitamin D deficiency among 
pregnant women in Iran: A systematic review and meta-
analysis. koomesh. 2017;19(3):505-514.

23.	 Niafar M, Bahrami A, Aliasgharzadeh A, 
Aghamohammadzadeh N, Najafipour F, Mobasseri M. 
Vitamin D status in healthy postmenopausal Iranian 
women. J Res Med Sci. 2009;14(3):171-177.

24.	 Lips P. Vitamin D physiology. Prog Biophys Mol Biol. 
2006;92(1):4-8. doi:10.1016/j.pbiomolbio.2006.02.016

25.	 Salek M, Rafati H, Hashemipour M, et al. Is Vitamin D 
Deficiency Prevalent in Healthy 6-year-old Children 
in Isfahan City? Journal of Isfahan Medical School. 
2007;25(85):95-103.

26.	 Azami M BG, SHohani M, Mansouri A, et al. Systematic 
and meta-analysis of the mean concentration of vitamin D 
in pregnant and infants in Iran. Mashhad J Obstet Gynecol. 
2016;20(4):76-87.

Copyright © 2018 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.


