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Research Paper: The Prevalence of Vitamin D Defi-
ciency and Its Related Factors Among Female Staff 
of Gonabad University of Medical Sciences, Gonabad 
City, Iran, in 2019

Background: Vitamin D (VitD) plays a significant role in human health, survival, and fertility. It 
is necessary for calcium absorption and bone growth and the regulation of the immune system. 
This study aims to determine the prevalence of VitD deficiency and the factors affecting it in 
women working in the campus of Gonabad University of Medical Sciences, Gonabad City, Iran.

Methods: In this cross-sectional analytical study, 70 women working on the campus of Gonabad 
University of Medical Sciences in 2019 were selected by the census method. After obtaining 
their consent forms, the researcher-made checklist was completed by the participants. The 
serum levels of 25-hydroxycholecalciferol (25-OH D3) were the index for measuring VitD. 
The significance level is set below 0.05.

Results: The Mean±SD level of VitD in the research units was 13.67±22.5 ng/mL. About 
12.85% of the samples had severe deficiency (less than 10 ng/mL), 32.85% had moderate 
deficiency (10-20 ng/mL) and 31.42% had mild deficiency (20-30 ng/mL). The prevalence of 
VitD deficiency was lower in people with a history of physical activity, and those with a history 
of taking supplements. Also, the highest VitD deficiency was observed in the age group of older 
than 40 years.

Conclusion: According to the results, the prevalence of VitD deficiency in the study population 
was high because 45.7% of the subjects had severe and moderate VitD deficiency.
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1. Introduction

itamin D (VitD) is one of the fat-solu-
ble vitamins that the body can absorb it 
through nutrition, but its most important 
source in the body is the skin. It is formed 
in the form of vitamin D3 or cholecalcif-
erol from 7-dehydrocholesterol (7-DHC) 
by the sun’s ultraviolet radiation. Chole-

calciferol is converted to 25-hydroxycholecalciferol in 
the liver. In the kidney, 25-hydroxycholecalciferol is 
converted to 1,25-dihydroxycholecalciferol, which is 
the most active form of VitD [1]. VitD, like other steroid 
hormones, regulates gene expression in target cells by 
binding to nuclear receptors (VitD or VDR receptors). 
VDR is present in various tissues such as bone, skin, in-
testines, kidneys, beta cells of the pancreatic islets, and 
immune system cells, which can justify its function and 
importance in the metabolism of tissues [2].

VitD is a key regulator of calcium homeostasis and 
bone metabolism via increasing the absorption of phos-
phorus and calcium from the intestine and reducing their 
excretion from the kidneys, thus boosting the process 
of bone formation [3]. It is found not only in classical 
target tissues such as bone, kidney, and intestines, but 
also in many other non-classical tissues, for example, in 
the immune system (T and B cells, macrophages, and 
monocytes) [4], reproductive system (the uterus, testi-
cles, ovaries, prostate, placenta, and breast), endocrine 
system (pancreas, pituitary, thyroid, and adrenal cortex), 
and muscles (skeletal, smooth and heart muscle). It also 
affects the brain, skin, and liver [5]. Moreover, it is used 
as an immune system modulator (for example, for the 
treatment of autoimmune diseases or to prevent trans-
plant rejection) [6], a cell proliferative inhibitor, and a 
cell differentiation inducer (cancer) [5].

VitD deficiency causes osteoporosis [7], muscle weak-
ness, increased risk of fractures, especially in the elderly 
[8], higher risk of many malignancies [9], metabolic 
diseases [10], cardiovascular disease [11], and immune 
disorders such as autoimmune diseases, and increased 
prevalence of inflammation and viral infections [12, 
13]. Furthermore, VitD deficiency can be a risk factor 
for catching tuberculosis [14], AIDS [15], and multiple 
sclerosis [16].

Consumption of foods rich in VitD and exposure to 
direct sunlight are essential to meet the daily needs of 
VitD. Some sources, such as fish liver oil and fish oil, 
are naturally rich in VitD, while butter, cheese, milk, and 
eggs contain only a small amount of VitD [17]. The use 

of supplements is a viable alternative source for vulner-
able groups such as infants and the elderly [18].

Lack of exposure to sunlight or insufficient VitD in the 
daily diet can cause VitD deficiency. Because of the high 
prevalence of VitD deficiency and its irreversible effects 
on the one hand and the fundamental role of women, es-
pecially women working in the University of Medical 
Sciences in promoting family and community health on 
the other hand and the special type of women garment 
in their office, VitD deficiency in this group needs to be 
investigated. The present study aims to find out the prev-
alence of VitD deficiency and the factors affecting it on 
women working in the campus of Gonabad University of 
Medical Sciences, Gonabad City, Iran. 

2. Methods

The present study was a cross-sectional analytical study 
conducted on 70 female staff of Gonabad University of 
Medical Sciences in 2019. Al total of  93 female staff 
members were working on the campus of Gonabad Uni-
versity of Medical Sciences. Of whom, 72 volunteered 
to participate in the study. All study participants signed 
a written consent form. Then a checklist including age, 
occupation, level of education, physical activity (at least 2 
days a week and about 20-30 minutes of outdoor activity 
at leisure time), taking VitD supplement (50000 IU/mo), 
exposure to sunlight during the day (less than half an hour 
and more than half an hour), and use of sunscreen was 
completed by the participants. 

The inclusion criteria comprised not taking medications 
that interfere with VitD metabolism such as corticoste-
roids, calcitonin, cytotoxic and immunosuppressive drugs 
in the last 3 months and lacking conditions such as kid-
ney, liver, thyroid and parathyroid and endocrine disor-
der; cancer; acute and chronic active infectious; acute and 
chronic inflammatory, and cardiovascular diseases. The 
exclusion criterion was dissatisfaction to continue coop-
eration in the study.  A laboratory technician collected 3 
mL of intravenous blood of the participants. Blood sam-
ples were then collected and centrifuged in clotted tubes 
and the serum was extracted and frozen at -20° C. After 
completing the sampling, the samples were measured in 
terms of serum levels of 25-hydroxycholecalciferol (25-
OH D3) using the German EUROIMMUN kits via the 
ELISA method with the Stat Fax 3200 Microplate Reader. 

The standard way for measuring VitD in the body is 
serum levels of 25-OH D3. According to the kit guide, 
levels less than 10 ng/mL are considered a severe de-
ficiency; levels between 10-20 ng/mL are considered a 
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moderate deficiency; levels between 20-30 ng/mL are 
considered a mild deficiency, and levels of 30-100 ng/
mL are considered sufficient [19]. After collecting the 
data, we used SPSS V. 19 to analyze data. The descrip-
tive statistics were presented by mean (standard devia-
tion) for quantitative variables and frequency (percent-
age) for qualitative variables.

3. Results

Two participants withdrew from the study during the 
blood sampling; therefore, they were excluded from the 
study, and the final analysis was performed on 70 indi-
viduals. The results showed that the majority of research 
units were in the age range of 35-40 years and their 
Mean±SD age was 37.47±7.84 years. The Mean±SD 
level of VitD in the participants was 13.67±22.5 ng/mL 
and the minimum and maximum serum levels were 5 
and 78 ng/mL, respectively. Mild VitD deficiency was 
observed in 31.42% of the samples, moderate deficiency 
in 32.85%, and severe deficiency in 12.85% (Table 1). 
Besides, the prevalence of VitD deficiency was lower in 
people with a history of physical activity than the other 
group. Likewise, the prevalence of VitD deficiency in 
people with a history of taking supplements was lower 
than the other group (Table 2). As shown in Table 2, the 
highest Vit D deficiency was seen in the age group of 
older than 40 years. 

4. Discussion

The results of this study revealed that vitamin D de-
ficiency is common in women working on the campus 
of Gonabad University of Medical Sciences such that 
45.7% of the participants had severe and moderate VitD 
deficiency. Likewise, the study conducted by Taneh et al. 
(2017) in Golestan Province, Iran showed that the preva-
lence of VitD deficiency in studied women was 65.9% 
[19], which is consistent with the results of our study.

Many studies have reported a higher prevalence of 
VitD deficiency in women compared with men [20]. 
Based on a study on the urban population of five cities 
of Tehran, Tabriz, Mashhad, Shiraz, and Bushehr, both 
sexes, especially people over 60 years of age, are se-
verely deficient in VitD [21]. The results of our study 
show that VitD supplementation has a significant effect 
on increasing people with normal VitD levels and 32.6% 
of people who took VitD supplements had normal VitD 
levels. However, none of the people who did not take the 
supplement had normal VitD levels.

Furthermore, the results of the present study showed 
that the mean level of VitD in women who used VitD 
supplements was higher than in other groups, which was 
similar to the study of Solanki et al. [22]. Similarly, Kah-
ber’s study of women over the age of 60 found that VitD 
levels were significantly higher in women who took VitD 
supplements compared with women who did not take 
supplements. This result is consistent with the results of 
our study [23]. It seems that getting VitD through food 
and sunlight does not meet the body’s needs. Hence, these 
results indicate the need for taking VitD supplements. 

The results of our study showed that the prevalence 
of VitD deficiency was lower in women with a history 
of physical activity than the other group. These results 
were similar to those of Ishaqi et al. study in Isfahan 
[23]. Also, Nakamura et al. presented similar results and 
argued that increased exposure to sunlight and physical 
activity could improve VitD metabolism [24].

The results of our study showed that the daily intake of 
VitD is very low. The inadequate exposure to sunlight 
for a variety of reasons such as industrialization, indoor 
activities, and the way the body is covered, may lead to 
a decrease in VitD synthesis in the body [25]. The re-
sults of Faghih et al. study showed that VitD deficiency 
is especially alarming among female students in Shiraz. 
The use of sunscreen lotion and clothing style can be a 

Table 1. Prevalence of vitamin D deficiency in research units 

Vitamin D Levels (ng/mL)
No. (%) Vitamin D Status

Mean±SDMin-Max

42.46±14.0530-7818 (22.85)Normal (30-100 ng/mL)

23.20±2.9320-3020 (31.42)Mild deficiency (20-30 ng/mL)

14.54±3.03110-1923 (32.85)Moderate deficiency (10-20 ng/ml)

7.68±1.715-9.909(12.85)Severe deficiency (less than 10 ng/mL)
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major factor in inhibiting the synthesis of endogenous 
VitD, which leads to its deficiency [26].

Other important points in VitD studies are conditions 
such as latitude, altitude, age, season, skin color, and so 
on.  All of these factors can alter serum levels of VitD by 
affecting the amount of exposure to sunlight as well as the 
amount and type of nutrition. Likewise, one study found 
that people in warmer areas used more sun protection gar-
ments and go outdoors when sunlight was minimal [25]. 
What is important about women is that different studies, 
on the one hand, show the high prevalence of VitD defi-
ciency in them and, on the other hand, many side effects 
of its deficiency. Analysis of muscle strength, osteopo-
rosis, pregnancy, and cancers in women are among the 
complications, each of which alone is also important [27].

Probably, inadequate sunlight, women’s clothing, in-
door work, lack of outdoor activities, and inattention to 
health care recommendations such as taking VitD sup-

plementation and VitD fortified foods may be the most 
key factors of VitD deficiency.

According to the present study, VitD deficiency is 
prevalent in women working on the campus of Gonabad 
University of Medical Sciences and more research is 
necessary to improve people’s lifestyles.

The strengths of the study included the use of reputable 
kits, modern laboratory equipment, and a relevant and 
knowledgeable target group that answered all questions 
sensitively and correctly. The weakness of the study was 
its limited sampling to the university staff.

5. Conclusion

In general, the results of our study show that the preva-
lence of VitD deficiency is high in women working at 
Gonabad University of Medical Sciences. Two impor-
tant and influential factors in the deficiency of VitD 

Table 2. Comparison of the prevalence of vitamin D deficiency according to participants’ demography

Variable

No. (%)

Vitamin D Levels

Severe Defi-
ciency

Moderate 
Deficiency

Mild Defi-
ciency Normal

Age (y)

<35 21 (30.00) 2 (9.52) 7 (33.33) 8 (38.10) 4 (19.05)

35-40 25 (35.71) 3 (12. 00) 9 (36. 00) 4 (16.00) 9 (36. 00)

>40 24 (34.29) 4 (16.66) 7 (29.16) 8 (33.33) 5 (20.83)

Level of Education

Associate degree or 
lower 16 (20.00) 3 (18.75) 5 (31.25) 4 (25.00) 4 (25.00)

Bachelor’s degree 31 (47.14) 4 (12.90) 9 (29.03) 8 (25.80) 10 (32.25)

Master’s degree and 
higher 23 (32.86) 4 (17.39) 9 (39.13) 8 (34.78) 2 (8.69)

Occupation

Cleaner 17 (21.43) 3 (17.64) 4 (23.52) 6 (35.29) 4 (23.52)

Clerk 40 (60.00) 4 (10.00) 13 (32.50) 13 (32.50) 10 (25.00)

Faculty member 13 (18.57) 4 (30.76) 5 (38.46) 2 (15.38) 2 (15.38)

Physical activity
Yes 47 (67.14) 3 (6.38) 16 (34.04) 17 (36.17) 11 (23.40)

No 23 (32.86) 7 (30.43) 6 (26.08) 4 (17.39) 6 (26.08)

Taking supplements
Yes 42 (71.42) 3 (7.14) 14 (33.33) 16 (38.09) 9 (21.42)

No 28 (28.58) 7 (25.00) 8 (28.57) 6 (21.42) 7 (25.00)

Using sunscreen
Yes 50 (60.00) 3 (6.00) 12 (24.00) 19 (38.00) 16 (32.00)

No 20 (40.00) 7 (35.00) 12 (60.00) 1 (5.00) 0 (0.00)
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in these women are the lack of VitD supplements and 
proper physical activity. As well, in closed environ-
ments, lack of exposure to sunlight, and low VitD diet 
can be the other reasons for this deficiency. Encouraging 
employees to expose themselves to sunlight, do physical 
activities, take VitD supplements, and add it to certain 
foods, such as whole grains, milk, cheese, ice cream, and 
animal butter can prevent VitD deficiency.
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