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Abstract: Background: Decreasing the time of exposure to the sun and increasing sunscreen use are important actions to pre-
vent skin cancer. 
Objective: This study aimed to verify the prevalence of exposure to the sun and the use of sunscreen, as well as associated fac-
tors among physical education teachers of the basic education network from city of Pelotas, southern Brazil. 
Methods: A census type study was conducted with physical education teachers of the  basic education network from Pelotas. 
This study assessed the time of exposure to the sun in the workplace for at least 20 min, between 10am and 4pm, and the use 
of sunscreen during the workday. 
Results: 188 teachers answered the questionnaire. The prevalence of exposure to the sun between 10:00am and 4:00pm was 
89.2% (95% CI of 83.8% - 93.3%), while sunscreen use was 63.3% (95% CI of 56.0% - 70.2%). However, when the sample was 
stratified by sex, women reported a higher rate of sunscreen use (78.5% - 95% CI of 72.2-84.3) than men (38.9% - 95% CI of 
31.8-46.2) (p<0.001). Teachers with longer work weeks were at greater risk of exposure to the sun. In addition, women, with 
normal weight and who worked less hours, were more likely to use sunscreen. 
Study limitations: Cross-sectional study and lack of information on the proper use and frequency of use of sunscreen. 
Conclusion: Physical education teachers were highly exposed to solar radiation, and less than two-thirds used sunscreen dur-
ing the workday. Interventions with this professional group are necessary to reduce the risk of skin cancer.
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INTRODUCTION
One’s field of work can represent a risk factor for certain 

diseases.1 Professionals in the field of education, especially teachers, 
appear to be the most exposed to diseases related to vocal problems, 
repetitive movement lesions, allergies, and emotional disturban-
ces.2-4 In addition, those who work outdoors, such as physical edu-
cation teachers, are highly exposed to ultraviolet radiation and have 
a greater risk of developing skin cancer.5,6

Skin cancer is a disease of multifactorial etiology, resulting 
primarily from genetic alterations, environmental factors, and li-
festyles.7 The most important prevalence of skin cancers falls within 
diseases from basal cell carcinomas (far and away the most com-

mon), to squamous cell carcinoma, and finally to melanomas.8

The non-melanoma cancer is the most common in Brazil 
and corresponds to 25% of all malignant tumors in the country, with 
the estimate from 2012 recording more than 134,000 new cases in 
Brazil. On the other hand, melanoma cancer represents 4% of ma-
lignant skin neoplasia, but it is the most severe due to the occur-
rence of metastasis. In 2010, approximately 1,500 deaths occurred, 
resulting from each of the types of cancer.9 In Brazil, the occurrence 
of skin cancer has been growing, especially in the southeastern and 
southern regions of the country, due to multiple epidemiological 
factors, including an exaggerated exposure to the sun.8
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On the other hand, the exposure to ultraviolet rays can be 
attenuated with the use of sunscreens, hats, sunglasses, and expo-
sure during appropriate times of the day. Thus, sunscreens are not 
only cosmetic, but also effective protectors against solar radiation in 
many situations.10

In Brazil, in 2003, according to the latest INEP survey, 60,000 
teachers were working in physical education courses in the basic 
education network, 5,000 of which in the state of Rio Grande do 
Sul, an expressive number that calls for studies that can guide spe-
cific policies geared toward the improvement and/or prevention of 
diseases and illnesses.11 In this sense, understanding their behavior 
regarding their exposure to the sun and the use of sunscreen in this 
at-risk group is necessary in order to enable specific and effective 
interventions.

Taking into account the small quantity of national and in-
ternational studies on the subject and the inexistence of national po-
pulation studies, the present investigation aimed to verify the time 
of exposure to the sun and the use of sunscreen among physical 
education teachers in basic education in the city of Pelotas, southern 
Brazil.12-16

METHODS
This was an observational, cross-sectional, and census-gui-

ded study. One hundred twelve basic education schools in the ur-
ban zone of the city of Pelotas, which were determined to be eligible 
for the study, were contacted. In order to conduct this research in 
the aforementioned educational institutions, we requested authori-
zation from the city’s Department of Education, responsible for the 
local public schools, and from the 5th Regional Coordination Educa-
tion Offices, in charge of the state and private schools. Together with 
the request for authorization to conduct the study, the listing of all 
existing schools in the urban zone of Pelotas was requested. This 
document served as a foundation to guide data collection.

Demographic, socioeconomic, behavioral, nutritional, 
health, and work related characteristics were obtained by means of a 
standardized questionnaire containing 53 questions. The age varia-
ble was collected in a continuous manner and, in the analysis, was 
placed into categories of decades (20-30; 31-40; 41-50; > 50 years). 
The interviewed participants were questioned as to their smoking 
habit and those who had smoked at least one cigarette in the last 
30 days were considered smokers (the variable was categorized as 
“never smoked”, “ex-smoker”, and “smoker”). One’s self-reported 
perception of health was measured by the question: “How do you 
consider your health?” The answer possibilities were: (1) excellent, 
(2) very good, (3) good, (4) not bad, and (5) poor.

The Brazilian economic classification criterion from the Bra-
zilian Association of Research Companies (categorized in the con-
sumption classes of A [highest] and B/C) was used as a socioecono-
mic indicator.17 The level of physical activity during a normal work 
week was measured by applying the leisure section of the long ver-
sion of the International Physical Activity Questionnaire (IPAQ).18 The 
score was calculated in the following manner: minutes per week 
walking + minutes per week of moderate physical exercise + (mi-
nutes per week of vigorous physical exercise* 2).19 A cut-off point 
of 150 minutes per week was used to classify the subjects as active 

or insufficiently active.20 The nutritional status was determined by 
the body mass index (BMI), calculated by verifying the self-reported 
weight and height, and was classified according to WHO criteria.21

The independent variables related to work were “time of 
work at the school (years)”, collected in a continuous manner and 
categorized in decades; “weekly work shift (hours)”, collected in a 
continuous manner and categorized in 10-20h, 21-40h, > 41h; “edu-
cation network where the teacher works”, categorized as public, pri-
vate, and both; and “completed post-graduate course”, categorized 
as yes or no.

The results from the present study were times of exposure to 
the sun, collected by the question: “approximately how much time 
are you exposed to the sun daily between 10:00am and 4:00pm, du-
ring your workday at school?” (the answers were offered in hours 
and minutes/day and were later categorized in up to 20 minutes/
day and more than 20 minutes/day of exposure to the sun), and the 
use of sunscreen, measured by the question: 22 “Do you usually use 
sunscreen during your workday?” (the answer possibilities were 
“(1) Yes” and “(2) No”). This outcome was dichotomized into in-
dividuals who have never used sunscreen and those who reported 
using it, regardless of how often they used it. A third variable of 
interest was measured by the question: “Do you usually use a cap/
hat/similar protection during your workday?”, with the answer op-
tions of “(1) Yes” and “(2) No”.

The questionnaires were self-reported under the super-
vision of a trained interviewer, with 98.9% filled out in the school 
environment. Exceptionally, the location of collection was another 
workplace (gym clubs) or at the teacher’s home. Educators were 
considered eligible for this study if they were working as a basic 
education school teachers during the period of data collection. Tho-
se who were working exclusively in administrative functions, in 
other non-teaching functions, or on leave for whatever reason were 
excluded from the study. The information of the number of physical 
education teachers who worked at the school was supplied by the 
school’s director or pedagogical coordinator and, when in doubt, 
the teacher’s time card was consulted. Refusals were those teachers 
who, at least two times, verbally expressed their desire not to parti-
cipate in the study within a minimum interval of one week.

The interviewers were undergraduate students from the 
courses of Nutrition and Physical Education from the Federal Uni-
versity of Pelotas. The students went through 12 hours of training. 
These research assistants helped participants to understand the 
questionnaire and assisted in case of doubts about how to fill out 
the form. Ten percent of the interviewed subjects were selected to 
maintain quality control, which was performed via telephone con-
tacts with teachers and through visits to the schools.

All of the participants signed the term of free and clear con-
sent, and the research was approved by the Ethics Committee of 
the Physical Education Faculty of the Federal University of Pelotas, 
logged under protocol number 032/2009.

The data bank was set up in the Epi-Info 6.0 software, with 
each questionnaire being entered twice so as to verify any typing er-
rors. To analyze the data, the Stata software, version 12.0, was used. 
A descriptive analysis of the subjects, in terms of socioeconomic, de-
mographic, behavioral, health, and work variables, was used. The 
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bivariate analysis performed by comparing the outcomes and the 
independent variables was tested by means of chi-square tests for 
heterogeneity and linear tendency. The multivariate analysis was 
conducted by the Poisson regression with robust variance.23 In the 
analysis, all of the variables that presented the value of p ≤ 0.2 in the 
crude analysis for confusion control were maintained. The level of 
significance was set at 5%.

RESULTS
The number of physical education teachers who worked in 

both public and private networks in basic education in the urban 
zone of Pelotas was 212. Of these, 188 answered the questionnaire, 
a fact that represents a rate of answers of 88.7%. The independent 
variable with a largest number of ignored values was “Weekly work 
shift”, in which 18 individuals did not inform their weekly work 
hours.

The majority of individuals were female (61.7%), between 
31 and 50 years of age (70.3%), and belonged to the B/C socioeco-
nomic levels (68.6%). More than three fourths had never smoked, 
62.6% perceived their health as excellent and very good, 60.9% were 
eutrophic, and 56.4% were sufficiently active in their leisure-time 
activities (Table 1).

Almost all of the interviewed individuals (97.3%) had a uni-
versity degree in physical education, and 55.4% had concluded a 

post-graduate course (of which, 87,1% were specializations, 11.9% 
were Masters degrees, and 1.0% were Ph.D.). Table 2 shows that the 
majority of teachers presented up to 20 years of work in the school 
environment (71.9%), exercised a total weekly work shift of up to 40 
hours (75.7%) and worked in the public education network (77.1%).

The prevalence of teachers that reported being exposed to 
the sun between 10:00am and 4:00pm, for  more than 20 minutes 
was 89.2% (95% CI of 83.8-93.3), and the frequency of use of sun-
screen was 63.3% (95% CI from 56.0-70.2). However, when the sam-
ple was stratified by sex, women reported a greater use of sunscreen 
(78.5% - 95% CI from 72.2-84.3) than the men (38.9% - 95% CI from 
31.8-46.2) (p < 0.001) (Table 2).

Table 3 presents the crude and adjusted prevalence ratios, 
between the outcome “exposure to the sun in the period between 
10:00am and 4:00pm” and independent variables. The sole variable 
that remained associated with the outcome in the adjusted analysis 
was the variable of weekly work shift, with the teachers with a work 
week of greater than 40 hours presented a 40% higher risk of being 
exposed to solar radiation.

Table 4 shows the crude and adjusted prevalence ratios  
between the outcome “the use of sunscreen” and independent vari-
ables. The variables associated with the outcome after the adjust-
ment were sex (with women presenting 100% more probability of 
using sunscreen), the BMI (overweight and obese individuals with 

Table 1: Description of the population of Physical Education Teachers from the basic education network in Pelotas, southern Brazil, 

according to sociodemographic, behavioral, nutritional, and health variables (n = 188)
Variables Men Women Total

N % n % n %
Age (years)

20-30 17 23.6 16 13.8 33 17.5
31-40 18 25.0 40 34.5 58 30.9
41-50 26 36.1 48 41.4 74 39.4
> 50 11 15.3 12 10.3 23 12.2

Economic level (ABEP)*
A (highest) 25 34.7 34 29.3 59 31.4

B/C 47 65.3 82 70.7 129 68.6
Smoking

Smoker 4 5.6 12 10.4 16 8.6
Ex-smoker 7 9.9 17 14.8 24 12.9

Never smoked 60 84.5 86 74.8 146 78.5
Self-reported health

Excellent 18 25.0 17 14.8 35 18.7
Very good 27 37.5 55 47.8 82 43.9

Good 22 30.6 40  34.8 62 33.2
Not bad/Bad 5 6.9 3 2.6 8 4.2

BMI (kg/m2)**
Eutrophic 28 38.9 84 75.00 112 60.9

Overweight 37 51.4 21 18.8 58 31.5
Obese 7 9.7 7 6.2 14 7.6

Physical activity in leisure (min/week)&

Insufficiently active 25 34.7 56 49.1 81 43.6
Active 47 65.3 58 50.9 105 56.4

*ABEP = Brazilian Association of Research Companies; **BMI = Body Mass Index; &min/week = minutes per week.



Table 2: Description of the population of Physical Education Teachers from the basic education network in Pelotas, southern 

Brazil, according to variables of occupation and exposure to the sun (n = 188)

Variables Men Women Total
n % n % N %

Time of work at the school (years)
< 10 35 49.3 39 43.0 84 45.4
11-20 16 22.5 33 29.9 49 26.5
> 21 20 28.2 32 28.1 52 28.1

Work week (hours)*
Up to 20 16 23.9 26 24.5 42 24.3

21-40 28 41.8 61 57.6 89 51.4
≥ 41 23 34.3 19 17.9 42 24.3

Education Network where the teacher works
Public 48 66.7 97 83.6 145 77.1
Private 13 18.0 6 5.2 19 10.1

Both 11 15.3 13 11.2 24 12.8
Completed post-graduate course

Yes 32 45.7 71 61.2 103 55.4
No 38 54.3 45 38.8 83 44.6

Exposed to the sun from 10:00am to 4:00pm 

for at least 20 minutes
Yes 64 90.1 101 88.6 165 89.2
No 7 9.9 13 11.4 20 10.8

Uses sunscreen
Yes 28 38.9 91 78.5 119 63.3
No 44 61.1 25 21.6 69 36.7

*Variable with the highest number of missing individuals (n = 18)

10% and 50% more probability, respectively, of not using sunscreen), 
and the weekly work shift (teachers with a work week of between 
21 and 40 hours showed 10% more probability of not protecting 
themselves with sunscreen).

The association between the use of protection against so-
lar radiation in the form of caps/hats/ similar protection and the 
variable of age and sex of teachers is presented in figure 1. It was 
observed that there was a statistically significant linear tendency  
(p < 0.05) of the reduction of the use of protection as men grew  
older. 

DISCUSSION
Regarding the present study, it should be emphasized its 

census nature and the low index of losses and refusals (11.3%). Ho-
wever, some limitations also need to be considered: cross-sectional 
study, as well as the lack of information about the correct use and 
the frequency of sunscreen use.

It was observed that nearly 90% of the interviewed indivi-
duals reported being exposed to the sun daily for between 10:00am 
and 4:00pm for more than 20 minutes. These results run in line with 
studies7,12-15,24-27 that indicated that the problem of excessive expo-
sure to the sun was an important professional risk factor. The high 
prevalence of exposure to the sun reported in the present study was 
also observed in studies13,27,28 conducted in Brazil, which revealed 
the frequencies of exposure to the sun of 69.5% in physical edu-
cation teachers, in both sexes, who worked in water activities in 

the city of Rio de Janeiro; of 85.5% in active individuals of 15 years 
of age or more from 15 Brazilian capitals and the Federal District 
of Brasilia; and of 60.4% in students, from both sexes, from high 
schools in the countryside of Rio Grande do Sul.13,27,29 Reports of in-
tense solar radiation suffered by physical education teachers were 
observed in Australia and in the United States.14,29 One possible ex-
planation for the high prevalence of exposure to the sun verified in 
the present study may well be the fact that the majority of teachers 
work in the public education network. These institutions receive a 
low level of investment, with no covered or thermally comfortable 
spaces for physical education classes.24-26

Less than two thirds (63.3%) of the interviewed individuals 
used sunscreen regularly during their workday. However, when 
the teachers were stratified by sex, the frequency of use by women 
(78.5%) was two times greater than the number of male sunscreen 
users. The prevalence of the use of sunscreen was slightly less than 
the frequency of use reported in the literature by youth of both sexes 
– high school students from the countryside of Rio Grande do Sul 
(74.3%) – and much higher than the percentages reported in studies 
conducted with physical education teachers who teach water sports 
(17.9%) and individuals of 15 years of age or more who live in 15 
Brazilian capitals and the Federal District of Brasilia (23.0%).13,27,28 
Although the prevalence of sunscreen use is substantially higher 
than in some studies, nearly 36.7% of the teachers from the present 
study did not protect themselves from solar radiation and subjected 
themselves to a high risk of developing skin cancer.13,27
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Table 3: Association of independent variables with exposure to the sun in the period between 10:00am and 4:00pm in Physical Educa-
tion Teachers from the basic education network in Pelotas, southern Brazil (n = 188)

Variables Prevalence of exposure to the sun 
> 20min/day

Crude PR 
(95% CI)

Adjusted PR 
(95% CI)a

P-value

n %
Sex 0.9*1

Male 61 90.1 1.0 -.-.-
Female 97 88.6 1.0 (0.9 – 1.1)
Age (years) 0.9*2

20-30 23 71.9 0.8 (0.6 – 1.1) 0.9 (0.7 – 1.2)
31-40 53 91.2 1.0 (0.9 – 1.3) 1.1 (0.9 – 1.3)
41-50 63 86.3 1.0 (0.8 – 1.2) 1.0 (0.8 – 1.2)
> 50 20 87.0 1.0 1.0
Economic level 0.3*1

A (highest) 47 81.0 1.0 -.-.-
B/C 111 87.4 1.0 (0.9 -1.2)
Smoking 0.8*1

Smoker 13 81.3 1.0 -.-.-
Ex-smoker 20 83.3 1.0 (0.8 – 1.4)
Never smoked 124 86.1 1.1 (0.8 – 1.4)
Self-reported health 0.5*1
Excellent 27 79.4 0.9 (0.7 – 1.2)
Very good 68 84.0 1.0 (0.7 – 1.3)
Good 56 90.3 1.1 (0.8 – 1.4)
Not bad/Bad 7 87.5 1.0 -.-.-
BMI (kg/m2)# 0.8*1

Eutrophic 94 85.5 1.0 -.-.-
Overweight 49 86.0 1.0 (0.9 – 1.1)
Obese 11 78.6 0.9 (0.7 – 1.2)
Time worked at the school (years) 0.9*2

Up to 10 67 79.8 1.0 1.0
11-20 45 94.0 1.2 (1.0 – 1.3) 1.1 (0.9 – 1.3)
> 20 44 86.3 1.1 (0.9 – 1.3) 1.0 (0.8 – 1.3)
Work week (hours) < 0.001**2

Up to 20 30 71.4 1.0 1.0
21-40 74 84.1 1.2 (1.0 – 1.5) 1.2 (0.9 – 1.5)
> 40 41 100.0 1.4 (1.2 – 1.7) 1.4 (1.2 – 1.8)
Education network where the teacher works 0.2*2

Public 124 87.3 1.0 1.0
Private 12 63.2 0.7 (0.5 – 1.0) 0.7 (0.5 – 1.1)
Both 22 91.7 1.1 (0.9 – 1.2) 1.0 (0.8 – 1.1)
Completed post-graduate course 0.8*2

Yes 87 86.1 1.0 1.0
No 70 85.4 1.0 (0.8 – 1.1) 0.9 (0.8 – 1.0)
PR = prevalence ratio; a All variables were adjusted amongst themselves; *Chi-square test for heterogeneity; **Wald test for linear tendency; #BMI = Body Mass Index; 1 p-value of the crude 

analysis; 2 p-value of the adjusted analysis.

Regarding the outcome “time exposed to the sun between 
10:00am and 4:00pm daily”, the variable that continued to be asso-
ciated after the adjusted analysis was the “weekly work shift”, given 
that the teachers with a work week of greater than 40 hours presen-
ted a 40% higher risk of being exposed to solar radiation. The veri-
fied association can be explained by the increase in the time of solar 
radiation due to an increase in the work week of the basic education 
school teachers. Similar results were also found in other Brazilian 
studies.30,31

The variables that remained associated with the outcome 
“the use of solar protection” were sex (women presented 100% 
higher probability of using solar protection) and BMI (overweight 
and obese individuals presented 10% and 50% greater probability, 
respectively, of not using solar protection). The results of the present 
study, indicating that the women more frequently use sunscreen, are 
corroborated by the literature.13,27,28,32 The female vanity and the con-
cerns related to the esthetic and health questions may well justify 



Table 4: Association of the sociodemographic, behavioral, nutritional, health, and work related variables with the use of sunscreen in 

Physical Education Teachers from the basic education network in Pelotas, southern Brazil (n = 188)
Variables Prevalence of of sunscreen use Crude PR 

(95% CI)

Adjusted PR 

(95% CI)a

P-value
n %

Sex < 0.001*2

Male 28 38.9 1.0 -.-.-
Female 91 78.5 1.0 (0.9 – 1.1)
Age (years) 0.6*2

20-30 16 48.5 0.8 (0.6 – 1.1) 0.9 (0.7 – 1.2)
31-40 41 70.7 1.0 (0.9 – 1.3) 1.1 (0.9 – 1.3)
41-50 51 68.9 1.0 (0.8 – 1.2) 1.0 (0.8 – 1.2)
> 50 11 47.8 1.0 1.0
Economic level 0.3*1

A (highest) 34 57.6 1.0 -.-.-
B/C 85 65.9 1.0 (0.9 -1.2)
Smoking 0.9*1

Smoker 10 62.5 1.0 -.-.-
Ex-smoker 16 66.7 1.0 (0.8 – 1.4)
Never smoked 91 62.3 1.1 (0.8 – 1.4)
Self-reported health 0.3*2

Excellent 20 57.1 0.9 (0.7 – 1.2)
Very good 58 70.3 1.0 (0.7 – 1.3)
Good 37 59.7 1.1 (0.8 – 1.4)
Not bad/Bad 3 37.5 1.0 -.-.-
BMI (kg/gm2)# 0.001**2

Eutrophic 81 72.3 1.0 -.-.-
Overweight 30 51.7 1.0 (0.9 – 1.1)
Obese 15 35.7 0.9 (0.7 – 1.2)
Time worked at the school (years) 0.5*2

Up to 10 50 59.5 1.0 1.0
11-20 38 77.6 1.2 (1.0 – 1.3) 1.1 (0.9 – 1.3)
> 20 29 55.8 1.1 (0.9 – 1.3) 1.0 (0.8 – 1.3)
Work week (hours) 0.05*2

Up to 20 22 52.4 1.0 1.0
21-40 61 68.5 1.2 (1.0 – 1.5) 1.2 (0.9 – 1.5)
> 40 27 64.3 1.4 (1.2 – 1.7) 1.4 (1.2 – 1.8)
Education network where the teacher works 0.3*2

Public 97 66.9 1.0 1.0
Private 8 42.1 0.7 (0.5 – 1.0) 0.7 (0.5 – 1.1)
Both 14 58.3 1.1 (0.9 – 1.2) 1.0 (0.8 – 1.1)
Completed post-graduate course 0.2*2

Yes 75 72.8 1.0 1.0
No 44 53.0 1.0 (0.8 – 1.1) 0.9 (0.8 – 1.0)

PR = prevalence ratio; a All variables were adjusted amongst themselves; *Chi-square test for heterogeneity; **Wald test for linear tendency; #BMI = Body Mass Index; 1p-value of the crude 

analysis; 2p-value of the adjusted analysis.
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the greater prophylactic behavior among women.28 Individuals with 
a higher BMI tend to present a lower use of sunscreen. 

Although many studies do not present associations with 
the nutritional status, the finding can be explained by the greater 
quantity of sunscreen necessary to cover body parts of more over-
weight and obese individuals, which implies a greater expense, 
which can in turn compromise a teacher’s salary.27,32-34 Duquia et al.22 
corroborate this result when they report, in a study conducted with 

the population of Pelotas, that the use of sunscreen was connected 
to socioeconomic variables. Moreover, risky behavior also seems to 
be associated, and those people who have already presented factors 
for chronic diseases (being overweight or obese) fall within another 
risk factor (less use of sunscreen) for another disease, skin cancer.35

As regards the use of another type of protection against 
solar radiation (such a caps/hats/other similar protection), the 
present risk demonstrated that men, as they grow older, present a 
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Age (years)

Men Women

Figure 1: Association between cap/hat/similar protection and the 
variables of age and sex of the Physical Education Teachers from 
the basic education network in Pelotas, southern Brazil (n = 188)
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tendency to reduce the use of sunscreen. This result is hard to ex-
plain, as it would contradict the consulted literature, which shows 
no difference among the age ranges nor reveals that the older indi-
viduals are more compliant with protection methods.27,31,36 It can be 
speculated that the causes of this tendency are the lack of regular 
use and neglect, given that men seem to be less concerned about 
questions of esthetics.

CONCLUSION
It could be concluded that the physical education teachers 

from the public and private education networks from the city of Pe-
lotas, southern Brazil, were highly exposed to solar radiation during 
their workdays, and at least two thirds used sunscreen during the 
workday, with women more often following this habit. The work-
day proved to be associated with exposure to the sun, and the age 
and BMI variables were associated with the teachers’ use of suns-
creen. Interventions with this professional group are necessary to 
reduce the risk of skin cancer. q
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