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Assessment of sun-related behavior and serum vitamin D
in basal cell carcinoma: Preliminary results
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Abstract. Ultraviolet radiation (UV), mainly from sunlight,
is the main risk factor of the most common human skin
cancer, basal cell carcinoma (BCC). A positive effect of UV
on the skin is its contribution to the synthesis of vitamin D,
which is important in sustaining general health, but having
high levels of vitamin D is considered a risk factor for BCC.
However, vitamin D receptor has antagonistic effects to UV
radiation in regulating Sonic Hedgehog pathway. This is a
pilot study aimed at characterizing the sun-related behavior
and vitamin D status of 52 BCC patients and 59 controls from
our geographical area. Patients were included in 4 subgroups:
Single, multiple, recurrent, and both multiple and recurrent
BCCs. Patients, more than controls, had at least one sunburn
in childhood and lentigines (P<0.001). Also, they spent daily,
on average, more time in the sun than controls (P<0.001)
(3.00-8.00 and 1.50-4.00 h respectively). Outdoor work was
similar in both groups. Participants had lower vitamin D
serum levels than expected. Due to the small number of cases,
no statistically significant differences were found between
the subgroups but some tendencies were noted. Patients with
only one recurrent BCC had less sunburns than the ones who
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also developed tumors at multiple sites (P=0.2). Patients with
multiple and recurrent tumors had slightly lower vitamin D
levels compared with single BCC patients (P=0.1) although
they used more vitamin D supplements after the BCC diag-
nosis (P=0.2). Having a diagnosis of BCC, made patients more
compliant to the use of sunscreen cream, but even so, half of
them still did not use it. In conclusion, more effort should be
invested in sun-related education and public health actions
should focus on vitamin D deficiencies.

Introduction

Basal cell carcinoma (BCC) is the most frequent malig-
nancy in Caucasian population. Its incidence is increasing
by 1/100,000 person per year in mainland Europe, although
many cases are probably not reported (1). The diagnosis is
mainly clinical, with aid from dermoscopy and confocal
microscopy, but the histopathological examination remains
the gold standard (2-4).

The most important risk factor for BCC is ultraviolet (UV)
radiation, either natural or artificial. Moreover, light skin types
(Fitzpatrick LIT) which are predisposed to sunburns are more
prone to develop keratinocyte derived cancer according to
the World Health Organization in 2006 (5). Thus high alti-
tude, low latitude and outdoor work are consequent risks (1).
Personal habits such as clothing or choice of outdoor activities
also determine increased UV exposure (6). Other independent
factors involved in UV exposure are increased life expec-
tancy, ozone depletion, genetic alterations (6) also accidental
exposure, and UV radiation used for treating different skin
conditions (e.g. Psoriasis, dermatitis, etc.).

Alcohol intake, smoking and body mass index are indica-
tors of low health interest more than a risk factor for BCC.
As associated comorbidities with BCC, immunosuppression
and other sun related diseases are mentioned (7). Arsenic is
a recognized risk factor for non-melanoma skin cancers, both
BCC and squamous cell carcinoma. In Romania, groundwater
levels of arsenic are high near the border with Hungary, as
well as in small towns of Arad, Bihor and Timis counties (8).
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Also, in the etiopathogenesis of BCC the alpha and beta-HPV
(human papilloma virus) could have an implication (9,10).

A beneficial effect of UV radiation on the skin is its
contribution to the synthesis of vitamin D. In the skin,
7-dehydrocholesterol is transformed to pre-vitamin D while
exposing the skin to sunlight. Afterwards it is converted to
vitamin D by a heat-dependent process (11). The role of
vitamin D seems to be important in aspects of general health
such as immunity, chronic diseases and cancer including
BCC (12-14) but also a support for athletic performance (15).
It was shown that aged skin produces less vitamin D (16). The
implication of vitamin D and its receptor in the pathogenesis
of BCC is controversial. High levels of vitamin D seem to be a
risk factor for BCC (17). However, in patients diagnosed with
BCC some studies report high values (18) while other report
low levels (19), one explanation could be the differences in
vitamin D receptor.

The vitamin D receptor (VDR) is governed by genetic
factors (20). VDR of epidermal basal keratinocytes has
implications in the pathogenesis of BCC. Two of the major
pathways of BCC formation are Sonic Hedgehog (Shh) and
Wnt-fB-catenin. In null-VDR mice there is possibly an accu-
mulation of intracellular 3-catenin leading to proliferation and
no differentiation and thus, to BCC formation. UV radiation
upregulates Shh pathway, also loss of VDR increases Shh
components indicating that VDR might have an antagonistic
effect to UV radiation. VDR is most probably protective in
the formation of BCC as it may support the regeneration of the
skin (21). Vitamin D that is synthetized in the skin can inhibit
Shh, whereas dietary vitamin D cannot (22).

Levels of serum 25-OH vitamin D are influenced by UVB
radiation, vitamin D intake and vitamin D-related genes. It is
rarely found in food (mostly it is present in fatty fish, milk,
meat, egg yolks and fortified cereals) (23), so the main source
is endogenous by activation of pre-vitamin D3 in the skin in
the presence of UVB (20). The indicator of vitamin D status
is the level of serum total 25-OH cholecalciferol (sum of D2:
Ergocalciferol and D3: Cholecalciferol) (24,25). Vitamin D
deficiency is a pandemic (11). In Europe, it is reported from
the Nordic countries (26) to Greece in the South (27).

Currently, there is no evidence to our knowledge concerning
the implications of vitamin D in patients with special BCC
evolution such as multiple recurrent tumors. Therefore, the
aim of our study was to characterize the risk factors for the
development of BCC in the population of our geographical
area, with a special interest in vitamin D levels in patients with
single, multiple and recurrent BCCs.

Patients and methods

An observational analytical, transversal, case-control study
was performed between November 2017 and March 2018 in the
Dermatology Department of Cluj County Emergency Clinical
County Hospital (Cluj-Napoca, Romania). The study group
was selected from consecutively admitted patients with single
BCC, who were then treated by surgery and had a histopatho-
logical confirmation, and from patients who were previously
treated by surgery and had a histopathologic diagnosis of
BCC and had either multiple or recurrent tumors. Patients
were included in 4 subgroups: Single, multiple, recurrent, and

both multiple and recurrent BCCs. In March 2018, after the
characterization of the patient group in terms of sex, age and
urban/rural setting, a similar control group was selected from
patients presenting themselves for routine consultations to the
Dermatology clinic without skin cancer (present or history).

Exclusion criteria. This was based on medical history for both
groups: Osteoporosis, organ transplant and HIV infection,
acute or chronic liver disease, atopic dermatitis, vitiligo, psori-
asis, inflammatory bowel diseases, other cancers, connective
tissue autoimmune diseases and chronic wounds.

Signed written informed consent was obtained from all
participants. Participants were asked about their sun exposure
habits and other risk factors and blood samples for serum level
of vitamin D were collected. All the data were collected by
the same physician. The study was approved by the Ethics
Committee of the Emergency Clinical County Hospital.

Setting. Data regarding age (present age and the age when the
first BCC appeared), sex and body mass index (BMI) (calcu-
lated as weight in kilograms divided by height in squared
meters) was collected. Patients were asked whether they lived
most their lives in urban or rural setting (also town, county
and altitude), if they have a tendency to develop sunburn
and/or tan (Fitzpatrick skin type), their natural hair color when
young-light (red/blonde) or dark (brown, black), smoking and
alcohol consumption. We also recorded the eye color-light
(green/blue), dark (brown) and the presence of freckles.

Sun-related behavior. Patients were asked if they had severe
sunburn in childhood (yes/no), if they had outdoor work for
more than 5 years, an estimation of number of hours spent
outdoors per day and if they used tanning beds. As protective
habits they were questioned on the use of SPF cream (always,
sometimes or never), and use of SPF cream before the diag-
nosis of BCC (yes/no). The presence of solar lentigines on
anterior or posterior thorax were recorded.

The use of vitamin D supplements before and after the diag-
nosis of BCC. Serum 25-OH vitamin D levels were determined
by chemiluminescent microparticle immunoassay (CMIA)
reagent kit SP02 ARCHITECT 25-OH Vitamin D (Abbott)
following standard protocol.

Statistical analysis was carried out using the MedCalc
Statistical Software version 19.2.1 (MedCalc Software Ltd,
Ostend, Belgium; https://www.medcalc.org; 2020). Quantitative
data were tested for normality of distribution using the
Shapiro-Wilk test and were expressed by mean + standard
deviation or median and 25-75 percentiles. Quantitative
variables were characterized by frequency and standard devia-
tion. Comparison between groups were carried out using the
Mann-Whitney, ANOVA or chi-square test, whenever appro-
priate. A P-value <0.05 was considered statistically significant.

Results

In total, 101 patients were included in this study, 52 were
patients with one or more BCCs and 59 the controls, with
no history of skin cancer. The patient group was compared
with the control group. The four subgroups (single, multiple,



EXPERIMENTAL AND THERAPEUTIC MEDICINE 20: 187, 2020 3

Table I. Setting: Patients vs. controls.

Features Patients Controls P-value
Sex, n (%)
Female 23 (44.2) 27 (45.8) >0.999
Male 29 (55.8) 32 (54.2)
Age, years® 71 (x11.3) 73.1 (x104) 0317
Age of onset, years® 66 (55-72) -
BMI* 27 (24.12)  29.07 (x6.79) 0.293
Alcohol, n (%) 15 (28.8) 17 (28.8) >0.999
Smoking, n (%) 6(11.5) 8 (13.5) 0.973
Altitude, n (%)
<200 m 8(154) 13 (22.0) 0.550
200-800 m 35(67.3) 34 (57.6)
>800 m 9(17.3) 12 (20.3)
Fitzpatrick skin
type, n (%)
va 17 (32.7) 7(119) <0.001
II 22 (42.3) 12 (20.3)
II/1I1 13 (25.0) 40 (67.8)
Light hair color,n (%) 14 (26.9) 20 (33.9) 0.556
Light eye color,n (%) 24 (46.2) 14 (23.7) 0.022
Freckles, n (%) 10 (19.2) 6(10.2) 0.278

"Mean = standard deviation; "median (percentiles 25-75). BMI, body
mass index.

recurrent, both multiple and recurrent BCCs) were also
compared.

Setting. Personal characteristics are presented in Table I. The
median age was similar: 71 (+11.3) years for patient group and
73.1 (£10.4) years for the control group. The median age for
the incidence of BCC was 66 years (55.0-72.0). Approximately
half of the participants in both groups were male (55.8% of
the patients vs. 54.2% of the controls). However, only 43% of
patients aged <70 years were male vs. 63% of patients >70.
Most of the participants in both groups have lived all their
life at medium altitude (200-800 m). None of the participants
came from the parts of Romania with high arsenic level in the
groundwater.

There was a predominance of phototypes I and II in the
patient group 39 (75%); the same characteristic was also
observed in the single BCC (14/18 patients), multiple BCC
(14/21 patients) and multiple and recurrent BCCs (9/9 patients).
There were no patients with Fitzpatrick types IV, V or VL.

Sun-related behavior. Sun-related behavior is presented in
Table II. Outdoor workers were evenly distributed between the
groups, however, the average time per day spent in open air
was significantly higher among patients (5.25 h) than controls
(3.00 h) (P<0.001) (3.00-8.00 and 1.50-4.00 h, respectively).
It was found that having at least one severe sunburn as a child

was 3 times more frequent in patients and lentigines were four
times more frequent in the study group compared with the
control group (P<0.001).

Before having a diagnosis of BCC, only 8% of patients used
sunscreen compared with 33.9% of the controls (P=0.005).
After the diagnosis, patients were more likely to use sun
protection cream occasionally (P=0.04), especially one with
a high SPF of 50 compared with controls who used SPF 30
(P=0.019). However, most participants in both groups did not
know what type of SPF cream they used.

Before the diagnosis of BCC, vitamin D supplementation
was the same as in the control group. In patients with a previous
histopathologic diagnosis of BCC, vitamin D supplementation
was slightly more common than in controls. Also, patients
who had multiple and recurrent tumors used more vitamin D
supplements after the diagnosis of BCC (P=0.1) and unfortu-
nately had a lower value of serum vitamin D compared with the
single BCC subgroup (P=0.2). Vitamin D values were lower
in patients (12.8 ng/ml) compared with controls (14.2 ng/ml)
(P=0.1). Insufficient levels (20-30 ng/ml) were found in 16.9%
of controls and 9.6% of patients. We found no statistically
significant difference in vitamin D levels regarding the skin
type, use of SPF or BMI.

Although statistical significance was not reached, we
observed some differences between the subgroups (Table III).

Multiple tumors seem to appear more frequently in men.
They spend less time outside, 5 h (3-7.5) compared with
7 (3.75-8.5) in patients with single BCC (P=0.9) but have
similarly suffered of a severe sunburn as a child. They were
more likely to have lentigines on the thorax (P=0.8). Half of
the patients in the subgroup of multiple BCC never use SPF
cream, similar to single BCC patients.

Patients with only one recurrent BCC were more likely
women, with an age of onset lower than the other subgroups.
They had less sunburns than those who also developed tumors
at multiple sites (P=0.2).

Patients in the subgroup having multiple and recurrent
BCCs had lighter phototype and sunburn as children more
frequently than patients with single tumors (P=0.1), but the
former were more compliant to the use of sunscreen at the time
of the study compared with the other BCC subgroups.

Discussion

Basal cell carcinoma is the most common skin cancer in the
Caucasian population. According to Wu et al (28) in 2015,
most BCCs are caused by extrinsic factors, internal mutations
not being enough to justify the high incidence. The exposure
to the most well-known risk factor, UVB radiation, depends
on other factors such as latitude, season, and skin type. The
National Institute for Health and Clinical Excellence recom-
mends research in the field of epidemiology of BCC, especially
for multiple and recurrent tumors since there is scarce data
from current reports (29).

The present study aimed at identifying the factors that
might contribute to the development of BCC for the patients
who attended our clinic for diagnosis, treatment and follow-up.

Our data revealed that male patients were more frequent
than female, similar to a large cohort study in the US (30). A
review showed that also in Europe in elderly population there
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Table II. Sun-related behavior: Patients vs. controls.

Features Patients Controls P-value
Severe sunburn, n (%) 22 (42.3) 9(15.3) 0.003
Outdoor work, n (%) 26 (50) 29 (49.2) >0.999
Average time outside, h® 5.25 (3.00-8.00) 3.00 (1.50-4.00) <0.001
Lentigines, n (%) 38 (73.1) 10 (16.9) <0.001
SPF before BCC, n (%)
Yes 4 (8) 20 (33.9) 0.005
No 46 (92) 39 (66.1)
SPF present, n (%)
Always 2(3.8) 5(8.5) 0.040
Sometimes 25 (48.1) 15(254)
Never 25 (48.1) 39 (66.1)
Known SPF, n (%)
20 1(5.3) 0(0) 0.019
30 3(15.8) 4 (80)
50 15 (78.9) 1(20)
Unkown SPF, n (%) 33 (63.5) 54 (91.5)
Vitamin D supplements, n (%) 14 (26.9) 6 (10.2) 0.041
Before BCC 6(11.5)
Serum 250H vitamin D, ng/ml]* 12.8 (5) 14.2 (x4.2) 0.111
“Mean = standard deviation; ®median (percentiles 25-75). BCC, basal cell carcinoma; SPF, solar protection factor.
Table III. BCC patients: Subgroups.
Patients BCC Single Recurrent Multiple Multiple and recurrent P-value
Sex, n (%)
Female 8(44.4) 3(75.0) 6 (28.6) 6 (66.7) 0.243
Male 10 (55.6) 1(25.0) 15(71.4) 3(33.3)
Average time outside, h* 7 (3.750-8.5) 5(2.0-9.5) 5(3-7.5) 4.5 (3-6.75) <0.001
Fitzpatrick skin type, n (%)
il 4(22.2) 1(25.0) 7 (33.3) 5(55.6) 0.001
II 10 (55.6) 1(25.0) 7 (33.3) 444 4)
/111 4(22.2) 2 (50.0) 7 (33.3) 0(0)
Severe sunburn, n (%) 7(38.9) 1(25.0) 7(33.3) 7 (77.8) 0.002
Lentigines, n (%) 12 (66.7) 3 (75) 17 (81.0) 6 (66.7) <0.001
SPF present, n (%)
Always 1(5.6) 0(0) 1(4.8) 0(0) 0.206
Sometimes 7(38.9) 2 (50.0) 9(42.9) 7(77.8)
Never 10 (55.6) 2 (50.0) 11 (52.4) 2(22.2)
Vitamin D supplements 3(16.7) 1(25.0) 6 (28.6) 4 (44 4) 0.076
Serum 250H vitamin D (ng/ml)*  13.8 (£6.5) 11.2 (+4.6) 13.0 (z4.0) 11.0 (4.0) 0.5
“Mean =+ standard deviation. BCC, basal cell carcinoma; SPF, solar protection factor.
is a predominance in males with BCC whereas in the young The median age in the US cohort study and a Polish study

there is a female predominance, similar to our results (31). was around 66 years (30,32) corresponding to our patients'
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reported age of onset of the disease, but lower than the age
of the patients with single BCC at the time of diagnosis.
This can be explained by a previous report on Romanian
patients mainly because the patients' low educational level
regarding skin health and because of a great deficiency in the
health system as number of health care providers and their
collaborations (33).

Our results showed that patients experienced three times
more frequently sunburns as children and presented four times
more frequently lentigines compared with controls. An associ-
ation between BCC and solar lentigines, actinic keratosis, and
sunburn before 15 years of age was reported previously (34).
Blistering sunburns are associated with an increased risk of
basal cell carcinoma (30,35) and there is also a correlation
with young age at sunburn (35). In another study, solar kera-
tosis on certain parts of the body were associated with BCC in
the same area. The authors regarded solar keratosis as a sign
of sun-damaged skin (36).

A higher proportion of patients with multiple tumors
who also had recurrent BCC have experienced sunburns as
children compared with patients only with recurrent BCC,
which underlines the importance of intermittent sun expo-
sure in the development of BCC. This is also supported by
Verkouteren et al who suggested that a seldom, but intense
exposure, to UVR is more likely to cause multiple superficial
BCCs (37).

No significant differences between patients were found
with multiple and single BCCs in accordance to previous
studies from UK (which also recorded: The Fitzpatrick skin
type, hours spent in the sun previously in the BCC diagnosis
and childhood sunburns) and The Netherlands (37,38). We
can assume that bias comes from mal-self-report or the fact
that patients with multiple BCC tend to underestimate their
exposure before the first diagnosis based on their current
sun-avoidance behavior. Interestingly, a study conducted in
Australia showed that multiple BCC were associated with
male sex and age >60 years rather than the skin type (36).
The most rapid development of multiple tumors in a UK study
was observed in patients with an initial BCC located on the
trunk and superficial as subtype compared with other sites or
histologies (38). A Dutch study reported recently that patients
who get a first superficial BCC are younger (~5 years), female
and have the lesion on the trunk or extremities (37).

Outdoor work, described as continuous sun exposure,
was not associated with BCC according to Naldi et al (34)
but was associated with both BCC and squamous cell carci-
noma according to Iannacone et al (35). In Spain, nodular
BCC appears more frequently in outdoor workers, with no
increased risk for superficial BCC (39). However, a study by
Surdu ez al (40) on a similar population to ours showed that
natural UV exposure during work was, surprisingly, a protec-
tive factor for BCC, especially for light skin types. The authors
explained the results through the increased use of protective
factors. This result is similar to ours, as outdoor work was as
common among patients as it was among controls. However,
in our study patients reported that they spent in average more
time per day outside (5.25 h) compared with non-BCC patients
who spent 3.00 h outside. Unfortunately, the patients gener-
ally had a reluctance towards sunscreen use; the difference
between our study and the results of Surdu er al (40) being

probably due to the fact that only a third of the cases in their
study came from Romania.

In the current literature, there is a debate whether
sunscreen has a protective effect against skin cancer or not.
Early studies did not assess the manner the cream was used in
daily life. New FDA recommendations try to overcome these
deficits by regulations of usage and selling of the creams (41).
Recently, it was observed that it does not protect against BCC,
but it protects against actinic keratosis and squamous cell
carcinoma (42). A large cohort study reports that use of high
SPF cream before the age of 25, but not after, protects against
BCC (43). In our study, before having a diagnosis of BCC, only
one tenth of patients used sun protection cream compared with
one third of the non-BCC patients. Thus, SPF cream seems to
have a protective effect. However, after the diagnosis, half of
the patients still did not use SPF. The results are similar to that
of a study in South Africa where 83% of the participants who
presented themselves for a first non-melanoma skin cancer and
50% of the cases with previous non-melanoma skin cancer did
not use sunscreen (44).

Vitamin D. Like BCC, vitamin D also depends on UV radia-
tion. However, it is deficient even in countries with abundant
sunlight such as in Southern Europe or Lebanon, so nutrition
policies and fortified food should be taken into consideration
also in these areas, not only in those with lower UV expo-
sure (27,45,46). Unfortunately, dietary sources of vitamin D
such as fatty fish and enhanced cereal or dairy products (13)
are not yet commonly found or affordable by the elderly popu-
lation in Romania. Moreover, exogenous vitamin D seems not
to inhibit the Shh; (22) however, a recent study observed that
supplementing patients with low vitamin D levels in order
to keep it above 25 ng/ml can reduce the recurrence rate of
tumors with negative margins (47).

Another factor that greatly influences the circulating level
of 250H vitamin D is latitude. In the United States, above
42.2°N there is no production of vitamin D from November
to February, whereas at 35°N there is production of it all
year long (48). A recent study on US medical students also
shows a significant difference between values at 27°N
(Florida), 34.5 ng/ml, and 42°N (Pennsylvania), 28.1 ng/ml,
in February-March, with higher levels been recorded closer to
the Equator (49).

Romania is located between 43.4°N and 48.1°N, and study
focused on the seasonal influence of the vitamin D found that
in Romania the lowest values are recorded in March-April (50).
In a previous study, patients aged 60-89 years had mean
vitamin D levels of ~22-29 ng/ml, and 65-70% of them had
values above 20 ng/ml (51). Participants in our study were from
46-47°N and were tested in November-March, so within the
lowest levels. The median value of vitamin D in controls was
14.2 ng/ml, and just 17% had >20 ng/ml, similar to previous
studies.

The relation between BCC and the level of vitamin D is
controversial. We found in literature, in a meta-analysis, that
higher levels of vitamin D increase the risk of having a BCC
in the subsequent years (17). The observation was based on
studies that addressed the baseline value of vitamin D and
used a prospective model all reporting sun exposure as a
cofounding factor (52-54). However, retrospectively, in US,
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in patients from 32°N to 45°N latitude, a higher value of
vitamin D was associated with a lower chance of having a
history of BCC (55).

Once the patient presents with BCC, a Polish study that
assessed vitamin D receptor polymorphisms showed that the
level of vitamin D is significantly lower than the value of the
controls (24.2 ng/ml, 35.4% having <20 ng/ml vs. 29.5 ng/ml,
10.9% having <20 ng/ml) (19). This result is similar to ours,
although both the control and BCC groups had lower values
that the ones observed in Poland, probably because they
collected blood in April-May when vitamin D levels are higher
while we tested in winter months. Another possible explana-
tion is the difference in the affinity of the vitamin D receptor.

Season also has an influence even closer to the Equator,
at 33°S, in South Africa, ~50% of the patients with BCC
and/or squamous cell carcinoma had levels below 20 ng/ml,
and over 90% were below 30 ng/ml, also having a considerable
seasonal variation (44).

As vitamin D comes mainly from the skin production under
UV radiation, the question of sufficient vitamin D production
when using SPF creams appears. Literature presents conflicting
results. However, recent studies show that a correct use of SPF
15 with high UVA protection over a week of sun exposure
can lead to increase in the vitamin D levels and also protect
from sunburn (56). Physicians and researchers from Sunscreen
Summit Policy Group from Australia and New Zealand recom-
mend using sunscreen on a daily basis, when the forecast
predicts UV index of 3 or greater, also they will consider the
changes in the vitamin D status after this policy (57).

A study regarding the adherence of Australians to
sun-protective behavior was conducted between 2007 and
2012. They observed that sunglasses and sunscreen were
the preferred methods and the general population used
them for >4.1 and 3.6, respectively on a scale of 1 (never) to
5 (always) (58).

In this study, the use of SPF cream was increased in the
patients having a previous BCC clinical diagnosis compared
with the patients in the control group. However, half of the
participants still did not use sunscreen even after a BCC diag-
nosis and having received instructions from a dermatology
specialist. As shown before, solar protection cream seems not
impair the vitamin D status (vitamin D deficiency having a
high media impact in recent years). Therefore, more effort
should be invested in the education of the patients, especially
in the young population where healthy behaviors are easier
to be implemented, regarding the awareness of sun effects
and reducing sun exposure. The easiest start could be by
stimulating the use of sunglasses and sun creams on a daily
bases during summer days, also hiding in the shade and use
of protective clothes when the UV index is high. This can be
done by the general practitioner, any health professional and in
public health campaigns.

Also, public health should take notice of the high prevalence
of vitamin D deficiency in the adult Romanian population as
frequently presented by previous studies (50,51).

This study's limitations are the small number of cases and
the fact that we did not take into account the localization of the
BCCs. However, these are the first observations regarding the
level of vitamin D and the risk factors for BCC in Romanian
patients, especially for the multiple and recurrent tumors.

In conclusion, this is the first study to address the vitamin D
serum levels and the sun-related behavior in Romanian
patients with basal cell carcinoma. There is a lack of aware-
ness regarding sun protection among more than half of the
citizens included in this study. Vitamin D is more deficient
than expected in the population attending due to skin diseases.
Further studies should address the status of vitamin D in BCC
patients after some years of health policies in improving the
vitamin D status.
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