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Original Article

Abstract
Background: Use of sunscreens on the face is becoming popular, and patients with melasma are 
prescribed sunscreen for use on the face. Results of a few Western studies on the effect of sunscreen 
use on serum vitamin D concentration are not applicable to Indian conditions.
Aims: To examine the effect of use of a high sun protection factor (SPF 50+, PA++++) sunscreen on 
face in patients with melasma on serum concentration of 25‑hydroxyvitamin D.
Methods: Forty‑five Indian patients (Fitzpatrick skin types III and IV) with melasma were advised to use 
a sunscreen with SPF 50 + for 3 months, 43 (33 female, 10 male; age 32.9 ± 8 years) completed the study. 
Patients staying outdoor for <4 hours applied sunscreen once daily after bath. Patients staying outdoors 
for >4 hours reapplied sunscreen 4 hours after first application. Patients were provided a container to 
measure the amount of sunscreen for use, which was approximately equal to recommended thickness. 
Compliance was tested by weighing the used tubes and tubes in use during monthly visits. Serum 
concentration of 25‑hydroxyvitamin D was tested before and after the study period.
Results: Amount of sunscreen advised (100.5 ± 29.2 ml) and the actual amount used (96.6 ± 27.9 ml) 
were similar (P = 0.53, t‑test). The difference between serum concentrations of 25‑hydroxyvitamin D at 
the baseline (19.20 ± 9.06 ng/ml) and at 3 months (18.91 ± 8.39 ng/ml) was not significant (P = 0.87, 
paired t‑test, 95% confidence interval of difference −3.33 to 3.92). No correlation was found between the 
amount of sunscreen used and the percentage change in serum 25‑hydroxyvitamin D concentration at 
3 months (rho = 0.099, P = 0.528, Spearman’s rank correlation).
Limitations: Longer duration of application and a larger sample size may detect minor differences in 
vitamin D concentration.
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Introduction
Use of sunscreens on the face is becoming popular among 
the general population. Sunscreens are also prescribed 
for the treatment of skin diseases caused or aggravated by 
sun exposure. Over the years, sunscreens with higher sun 
protection factor  (SPF) have become available. Higher sun 
protection factor means that the use of such sunscreens will 
more efficiently stop the very light  (ultraviolet B, UVB) 
which causes synthesis of vitamin D in the skin. This issue 
is serious and needs careful attention as evidence indicates 
inverse associations of circulating 25‑hydroxyvitamin D with 
risk of death due to cardiovascular disease, cancer and other 
causes.1

The results of a few Western studies on the effect of sunscreen 
use on serum vitamin D concentration cannot be applied to 
Indian conditions, which are different. Indian studies on this 
problem are lacking. In the present study, we examined the 
effect of use of a high sun protection factor (SPF 50+, PA++++) 
sunscreen on the face in patients with melasma on the serum 
concentration of 25‑hydroxyvitamin D.

Methods
Forty‑five patients  (Fitzpatrick skin type  III and IV) with 
melasma attending the dermatology out‑patient department 
of Sir Sunderlal Hospital, Banaras Hindu University, 
Varanasi, were included in the study. Ethics Committee 
approval was obtained. Pregnant women and patients who 
expressed an inability to come for regular follow‑ups were 
excluded. Patients were not receiving treatment, including 
sunscreen, at the time of enrolment. Only some patients had 
used self‑purchased sunscreen made by cosmetic companies 
on and off. Patients were not taking calcium and/or vitamin 
D supplements or any drugs prior to enrolment, nor did they 
do so during the study period. They were given no instruction 
to change their diet and continued taking the same diet as 
earlier. Informed consent was taken. Pretreatment blood 
samples were obtained. The patients were instructed to use 
a sunscreen with sun protection factor 50+ and PA++++ for 
a total of three months. They were advised to apply 1  ml 
of sunscreen evenly over the entire face every morning 
after bath. Patients who stayed outdoors for less than four 
hours applied the sunscreen once daily. Those with outdoor 
activities of more than four hours reapplied the sunscreen 
four hours after the first application. Patients were provided 
a measuring device with a capacity of 1  ml to ensure the 
feasibility and accuracy of the application. They were 
instructed not to share the sunscreen with others and not to 
use any other sunscreen than what was prescribed. They were 
also advised to use umbrella, stole over face or cap whenever 

possible and appropriate. Patients were asked not to change 
their clothing behavior and they did not use sunscreen on any 
other body part(s). No instructions were given to cover other 
body parts normally exposed to sunlight. The patients were 
also prescribed a demelanizing agent (kojic acid 2% gel) to 
apply only on the lesions of melasma at night.

Patients were called for follow‑up every month (i.e., 4, 8 and 
12 weeks). At the end of every month, they were asked to bring 
the used sunscreen tubes and the tubes in use. The weight of 
the sunscreen tubes was measured to assess compliance. At 
the end of three months, a second blood sample was taken to 
measure serum vitamin D concentration.

Determination of the quantity of the sunscreen to be used
A recent study from India showed that the size of the face 
of men and women vary, which might lead to the need for 
lesser quantity of sunscreen in females.2 We calculated the 
area of ten randomly selected male patients and ten randomly 
selected female patients attending the dermatology outpatient 
department. Considering the shape of the face to be elliptical, 
the average area of face of the male patients was calculated 
to be 434 cm2 and for female patients it was 389cm2. Thus, 
the amount of sunscreen to be applied with optimum 
thickness  (2  mg/cm2) by male patients was approximately 
0.9 ml, and for female patients it was approximately 0.8 ml 
per application. For the sake of feasibility, we decided to use 
a standard of 1 ml of sunscreen to be applied over the entire 
face for all patients.

Estimation of 25‑hydroxyvitamin D
The quantitative estimation of vitamin D was done by 
enzyme‑linked immunosorbent assay (ELISA) technique by 
EDI Total 25‑OH vitamin D Kit  (Epitope Diagnostics, Inc. 
San Diego, CA92121, USA), which utilizes competitive 
immunoassay technique.3,4 The assay measures total 
25‑hydroxyvitamin D (i.e., vitamin D2 and D3). The analytical 
sensitivity of this test is approximately 0.9557 ng/ml.

Results
Forty‑five patients were enrolled in the study, of whom 
43  (33  female, 10  male; age 32.9  ±  8  years) completed 
the study  [Table  1]. The amount of sunscreen advised 
(100.5 ± 29.2 ml) and the actual amount used (96.6 ± 27.9 ml) 
were not significantly different  (P  =  0.53, t‑test). 
Difference between the serum concentrations of 
25‑hydroxyvitamin D at the baseline (19.20 ± 9.06 ng/ml) and 
at 3 months (18.91 ± 8.39 ng/ml) was not significant (P = 0.87, 
paired t‑test, 95% confidence interval of difference  −3.33 
to 3.92) [Table  2]. No correlation was found between the 

Conclusion: Using a high SPF sunscreen on the face, along with physical photoprotection advice, in patients with melasma for 3 months 
does not influence serum 25‑hydroxyvitamin D concentration in Indian conditions.
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amount of sunscreen used and the percentage change in serum 
25‑hydroxyvitamin D concentration in 3 months (rho = 0.099, 
P = 0.528, Spearman’s rank correlation).

Discussion
Sunscreens are prescribed to patients with skin diseases 
caused or aggravated by sunlight, besides being used by 
normal individuals mainly over the face to prevent signs of 
ageing. Whether use of sunscreens would lead to suppression 
of vitamin D synthesis is a serious issue and needs careful 
attention as evidence indicates inverse associations of 
circulating 25‑hydroxyvitamin D with risks of death due 
to cardiovascular disease, cancer and other causes.1 In 
the present study, we examined the effect of use of a high 
sun protection factor  (SPF 50+, PA++++) sunscreen on 
face in patients with melasma on serum concentration of 
25‑hydroxyvitamin D. Forty‑five Indian patients (Fitzpatrick 
skin types III and IV) with melasma were advised to use a 
sunscreen for a total of 3 months; 43 of them completed the 
study. Serum concentration of 25‑hydroxyvitamin D was 
tested before and after the study period. Compliance of the 
patients was good as the amount of sunscreen advised and 
the actual amount used did not differ significantly. There was 
no significant difference between the serum concentrations 
of 25‑hydroxyvitamin D at baseline and at 3  months. In 
addition, no correlation was found between the amount 
of sunscreen used and the percentage change in serum 
25‑hydroxyvitamin D concentration in 3 months.

There are a few Western studies which have addressed this 
issue [Table  3].5‑12 In three of the eight studies, artificial 

light exposure was used instead of the real‑life sun exposure 
and the highest SPF used, among all studies, has been 
mentioned as more than 30 in the latest study published in 
2012.12 In none of the studies was it ascertained whether 
the patients used adequate amount of sunscreen, leaving 
one unable to decide what would happen if the correct 
amount of sunscreen is used. Although these studies provide 
important information, understanding the effect of sunscreen 
on vitamin D concentration in a pragmatic setting requires 
further studies. Moreover, the results of these studies are not 
applicable to the Indian population as the Indian conditions, 
including climatic conditions, are different.

Some of the patients in the present study had used 
unprescribed sunscreen made by cosmetic companies on and 
off and not regularly. Furthermore, as the present study aimed 
to examine the effect of adequate sunscreen use on change 
in vitamin D concentration, the previous (inadequate) use of 
sunscreen was not expected to influence the results.

The study period was three months; therefore it is possible 
that sunscreen application for longer time may cause 
changes in serum vitamin D concentration. Also, we studied 
only 43 patients, so a study with a larger sample size may 
detect some changes which were not detected in the present 
study. In the absence of studies on the addressed problem, 
for the purpose of the present study, subjects were selected 
on the basis of convenience sampling to get an idea of the 
trend of results. Patients in the study were prescribed kojic 
acid 2% gel for application at night on the area affected by 
melasma; patients’ compliance was not measured. It may 
be argued that some of the patients may have had a good 
response to kojic acid and the resulting decreased level of 
pigmentation could have led to higher vitamin D synthesis. 
However, the median area of involvement by melasma in 
the patients was 20.0% of the face  (interquartile range, 
12.5% to 25.0%) (data not shown). It appears unlikely that 
a decrease in pigmentation over such a small area would 
meaningfully affect the results. Furthermore, the patients 
were applying a sunscreen with SPF 50+  and PA++++, 
for which they had measured good compliance. Such 
a sunscreen would provide  >98% UVB protection and 
excellent UVA protection. Taken together  (i.e.,  suspected 
improvement in pigmentation on a median area of only 
20% of face when applying sun protection factor 50+ and 
PA++++ sunscreen adequately), it appears highly unlikely 
that it would affect the study results. Patients in the study 
were advised to use an umbrella, stole or cap, whenever 
possible and appropriate, as would be done in a pragmatic 
setting. This advise was given only on their first visit, and 
patients’ compliance with regard to this advice was not 
assessed. Further, in this pragmatic study, we wanted to 
know what would happen to the vitamin D concentration in 
a real‑world setting, and it would have been unethical to not 
advise them about physical sun protection. 

Table 2: Amount of sunscreen prescribed and used by the 
patients and concentrations of 25‑OH vitamin D at baseline 

and after 12 weeks of treatment

Variable Baseline 12 weeks P
Total amount of 
sunscreen (ml)

100.5±29.2 
(advised)

96.6±27.9 
(used)

0.53*

25‑OH vitamin D 
concentration, serum (ng/ml)

19.20±9.06 18.91±8.39 0.87†

P values are two‑tailed. *t‑test, †Paired t‑test

Table 1: Baseline characteristics of the patients

Characteristic n (%)
Age (years), mean±SD 32.9±8.0
Gender

Male 10 (23.3)
Female 33 (76.7)

Occupation
Indoor 26 (60.5)
Outdoor 17 (39.5)

Duration of outdoor activities (h)
<4 38 (88.4)
>4 5 (11.6)

SD: Standard deviation

AQ1
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Conclusion
Results of the present study indicate that using a high sun 
protection factor sunscreen on the face, along with physical 
photoprotection advice, in patients with melasma for three 
months does not change serum 25‑hydroxyvitamin D 
concentration in Indian conditions.
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