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Abstract
Background: Basal cell carcinoma is the most common cancer in humans. The most common cause of this cancer is ultraviolet
radiation.
Objectives: The aim of this study was to investigate a possible relationship between the levels of vitamin D and basal cell carcinoma.
Methods: In this case-control study, 70 patients with basal cell carcinoma were admitted and registered in the dermatology clinic
of Razi hospital in Rasht. The control group included healthy people from the skin clinic or hospital staff matched for gender, skin
type, and age. Patients not receiving calcium supplements or vitamin D and not having underlying conditions associated with
vitamin D deficiency were included in this study. The individuals were questioned to complete a demographic questionnaire. Blood
samples were taken from all the participants and analyzed for vitamin D, parathyroid hormone, calcium, and phosphorus levels in
a reference laboratory. Descriptive statistics and chi-square tests were used to analyze and evaluate the data.
Results: The mean vitamin D level was 24.1 ± 12.1 ng/mL in the patient group and 24.6 ± 11.5 ng/ mL in the control group. Among
participants in this study, 49 (35%) suffered from vitamin D deficiency, 62 (44.3%) had insufficient vitamin D levels and only 20.7% had
acceptable vitamin D levels. There was no significant difference in vitamin D deficiency between the two groups including controls
(34.3% (n = 24)) and patients (35.7% (n = 35)) (P = 0.1). Also, there was no significant difference between the two groups in terms of
other biochemical factors in the blood.
Conclusions: The present study indicates that vitamin D deficiency is highly prevalent in both patients with basal skin cancer and
healthy people, which should importantly be considered in future studies.
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1. Background
The most common malignancy in the world is skin cancer, which is associated with high disability and relatively
low mortality. Non-melanoma skin cancers are observed in
one million people in the United States every year. In addition, basal cell carcinoma is the most common form of
skin cancer comprising more than 90% of American skin
cancer cases. This type of cancer almost never spreads to
other tissues of the body. However, due to the high incidence and high rate of recurrence, it is the fourth most
costly disease to treat in the American health insurance
system (1, 2). Light skin and sunlight are two important
risk factors for basal cell carcinoma. However, about 20%
of these cancers occur in the regions of the body such as

the chest, back, arms, legs, and scalp, which are not exposed to sunlight. In recent years, the incidence of skin
cancers has increased. According to the results of studies
conducted in the Netherlands and the United Kingdom,
the reason for this increase can be due to increased daily
activities in open environments without adequate coverage of clothes, increased travel to the coast of the seas, long
exposure to sunlight, and reduced thickness of the ozone
layer (3, 4). There is no doubt that ultraviolet radiation is
the most common risk factor for non-melanoma skin cancers. One of the best ways to prevent this disease is the protection against sunlight, especially in people at risk. On
the other hand, about 90% of vitamin D required for our
body is produced in our skin after the exposure to sun’s
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rays. Many studies have shown that vitamin D, in addition
to its decisive role in calcium and phosphorus metabolism,
has other important roles in autoimmune diseases, cancers, cardiovascular disease, and hypertension. Further ongoing studies might reveal the other roles of vitamin D
in future (5-7). One of the commonly raised questions is
whether people who use the sunscreens or other sun protection products need to take oral vitamin D supplements.
Studies that have led to a link between vitamin D and skin
cancer have faced the dermatologists and public health officials with a big challenge (8, 9). However, some new studies have shown that the chance of non-melanoma skin cancers in people with high vitamin D levels is roughly lower
around 47% (2). Therefore, the relationship between the
level of vitamin D and its role in the development of basal
cell carcinoma (BCC) is still unrevealed.

2. Objectives
In this study, we investigated the possible role of vitamin D in BCC.

3. Methods
In our case-control study, 70 newly diagnosed patients
with BCC were enrolled when referred to the dermatology clinic of Razi hospital in Rasht. For selecting the control group, patients referring to the skin clinic or the hospital’s personnel that matched for gender, skin type, and
age were enrolled. The inclusion criteria for the control
group were the absence of conditions related to vitamin D
deficiencies such as parathyroid, history of surgery, liver,
and kidney failure in addition to autoimmune diseases including insulin-dependent diabetes, thyroiditis, rheumatoid arthritis, multiple sclerosis, and lupus erythematosus.
In addition, patients who consumed specific medications
such as corticosteroids, cholesterol, bisphosphonates, antiacids, thiazide, and anticonvulsants were excluded. Additionally, the following conditions were excluded: suppressive feeding, gastrointestinal malignancy, absorption
disturbances such as chronic diarrhea, bile duct disorder,
celiac disease, pancreatic diseases, indoor patients, dark
skin, alcohol consumption, and herbs. At the first place,
both groups were questioned about demographic information and then blood samples were taken from all the
subjects participating in this study. The blood samples
were analyzed in a reference laboratory for different parameters such as vitamin D, PTH, calcium, and phosphorus
levels. Finally, the collected data were analyzed by SPSS Ver.
18 software. A descriptive statistical analysis was used for
quantitative and qualitative data and non-parametric tests
2

such as Chi-square were also employed. According to the
ethical considerations, the cost of all tests was paid by the
research team and all individuals intentionally entered the
study.

4. Results
In this study, 70 patients were examined in patient and
control groups. The mean age of the total study population was 63.5 ± 13.3 years (64.9 ± 11.9 years in the patient
group and 62.1 ± 14.5 years in the control group). The mean
difference was not statistically significant between the two
groups. In total, 35% of the study subjects (n = 49) had less
than 20 ng/mL vitamin D in their sera including 35.7% in
the patient group (n = 25) and 34.3% in the control group
(n = 24); the difference was not also statistically significant.
Regarding the relationship between the level of vitamin D
and gender of the subjects, it was observed that vitamin
D deficiency was slightly higher in men than in women.
However, it was not statistically significant (23.5% vs 38.7%,
P = 0.1). In the patient group, 35.7% of the subjects suffered from vitamin D deficiency, which was less frequent
in women than in men. The difference between the two
groups was not statistically significant (18.2% vs. 43.8%, P >
0.05). In the control group, 34.3% had vitamin D deficiency,
and this ratio was lower in men than in women (33.33% vs.
34.5%); the difference was not statistically significant (P >
0.05). The mean levels of vitamin D, PTH, calcium, phosphorus, and other blood factors measured in both groups
are presented in Table 1.
Table 1. Comparison of the Mean Blood Factors between in the Patient and Control
Groups
Blood Factors

Patient Group,
Mean (SD)

Control Group,
Mean (SD)

P Value

Vitamin D

24.11 (12.15)

24.63 (11.58)

0.7

Parathormon

53.23 (15.45)

51.98 (13.04)

0.6

Calcium

9.54 (0.59)

9.36 (0.54)

0.7

Phosphorus

4.52 (5.54)

4.03 (0.46)

0.4

Hematocrit

164.46 (8.47)

167.46 (7.27)

0.3

WT

66.8 (10.9)

67.9 (10.0)

0.5

BMI

24.6 (3.8)

24.2 (3.5)

0.4

The mean level of vitamin D in all subjects was 24.37
(SD = 11.11), which was 24.11 (SD = 12.12) in the patient group
and 23.63 (SD = 11.58) in the control group. This means that
the difference observed between the patient and control
groups was not statistically significant (P > 0.05). In total, 49 (35%) patients suffered from vitamin D deficiency, 62
(44.3%) had insufficient vitamin D and only 20.7% had acJ Skin Stem Cell. 2017; 4(3):e69156.
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ceptable vitamin D levels. There were no significant differences in vitamin D deficiency between the two groups as it
was around 34.3% (n = 24) in the control group and 35.7% (n
= 35) in the patient group, shown in Table 2.
Table 2. Serum Vitamin D Levels in Both the Patient and Control Groups
Serum Vitamin D
Level

Witness, No. (%)

Patient, No. (%)

Total, No. (%)

< 20, ng/mL

29 (48.3)

31 (51.7)

60 (42.9)

20 - 29, ng/mL

29 (56.9)

22 (43.1)

51 (36.4)

> 30, ng/mL

12 (41.4)

17 (58.6)

29 (20.7)

as possible, such as educating people, creating outdoor
playgrounds for students and children, changing diet, or
adding this vitamin to the permanent food of people like
water, bread, salt, or dairy. Altogether, in the present study,
there were no significant differences in terms of vitamin
D deficiency level between males and females. However,
in other parts of Iran, vitamin D deficiency was more common in women than in men. Perhaps this could be because
of the study sample that was not high enough to generalize the results to the whole society. It is also possible that
the lack of this vitamin in men in this area is as high as in
women, which requires more extensive studies based on
the general population in future.

5. Discussion

5.1. Conclusion

There is no doubt that ultraviolet radiation is the
most common risk factor for non-melanoma skin cancers.
One of the best ways to prevent this disease is protection
against sunlight, especially in people at risk. More importantly, around 90% of vitamin D needed for the body is produced when the skin is exposed to sun’s rays. Many studies
have shown that vitamin D, in addition to its decisive role
in calcium and phosphorus metabolism, has other important roles in autoimmune diseases, cancers, cardiovascular disease, and hypertension. Moreover, there is much ongoing research to investigate the various roles of this vitamin (5-7). Some novel investigations have shown that the
chance of non-melanoma skin cancers in people with high
vitamin D levels is lower as much as 47% (2). There was no
significant difference in the serum level of vitamin D between the patient and control groups, which is not consistent with other studies in this area (2, 10-19). This may be
due to an increase in the ratio of vitamin D deficiency in
the general population, which caused no significant differences. Based on investigations on vitamin D deficiency in
different parts of Iran, the following data have been found:
70.5% in Isfahan (n = 15), 78.6% in Sari (n = 16), 40 - 69%
in North Khorasan (n = 17), 79% in Tehran (n = 18), 84% in
Arak (n = 19), 85.2% in Zahedan (n = 20), and 84.7% in postmenopausal women in Guilan (n = 21). These studies highlight the high incidence of vitamin D deficiency in various regions of Iran including temperate and very hot areas.
Moreover, lifestyle and nutrition change seems to be beneficial for vitamin D deficiency since most people are deprived of solar radiation. This is while lifestyle has changed
from agriculture to office work that requires staying out
of the sun. On the other hand, transportation is carried
out more than ever by car and children playgrounds are
in indoor environments and away from contact with sunlight. Modern food also contains less vitamin D. Therefore,
it seems that an alternative should be considered as soon

The present study indicated that vitamin D deficiency
was high in both the patients with basal skin cancer and
healthy individuals, which needs further study to understand the reasons for this rate of vitamin D deficiency in
Guilan province as it is crucial for following probable therapeutic approaches. Accordingly, the bigger sample size is
certainly required for further investigation in Guilan.
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