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INTRODUCTION
Skin	 cancer	 is	 a	major	 public	 health	 problem	whose	 inci-

dence has been increasing dramatically worldwide over the past de-
cades,	particularly	melanoma	rates,	which	had	a	mean	increase	of	
2.6% per year over the past 10 years. This increased incidence occurs 
even with the efforts of public actions and policies to enhance the 
adoption of safety measures regarding sun exposure.1,2

Estimates	from	the	National	Cancer	Institute	(INCA)	show,	
for	the	year	2014,	98,420	new	cases	of	non-melanoma	skin	cancer	in	
men	and	83,710	in	women	in	Brazil,	which	correspond	to	an	estimat-
ed	risk	of	100,75	new	cases	per	100,000	men	and	82.24	new	cases	per	
100,000	women.	For	melanoma	skin	cancer,	the	incidence	is	smaller	
(2,960	new	cases	in	men	and	2,930	in	women),	but	its	lethality	is	high.3

Chronic and excessive exposure to ultraviolet radiation 
is	 strongly	associated	with	different	pathological	 changes	 in	 skin,	
including	 skin	 cancer.	 Thus,	 protective	measures	 and	use	 of	 sun-
screens are of particular importance in the prevention of skin cancer. 

The development of new products and the improvement of techni-
cal conditions for the production of sunscreens have permitted the 
emergence of broad spectrum sunscreens and the increase of the ef-
ficiency	and	effectiveness	of	protection	against	ultraviolet	radiation	
and hence against skin cancer.4

Whereas awareness of the health severity of skin cancer is 
small among health professionals and individuals in general and 
that the use of sun protection is crucial for the reduction of skin can-
cer,	initiatives	for	the	expansion	of	knowledge	and	change	of	habits	
by the exposed population are necessary.

The actions developed by the National Program to Fight 
Skin	Cancer,	organized	by	the	Brazilian	Society	of	Dermatology	in	
the	 last	 14	 years,	 have	 shown	 that	much	of	 the	population	 is	 ex-
posed	 to	 the	 sun	without	protection.	 In	 the	year	 2013,	more	 than	
28	 thousand	 people	 were	 assisted	 throughout	 Brazil,	 and	 about	
12.74%	of	them	were	diagnosed	with	skin	cancer.	Moreover,	67.57%	
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revealed that they used to be exposed to the sun with no protection. 
Regarding	gender,	 in	 2013,	 73.15%	of	men	and	54.16%	of	women	
revealed that were exposed to the sun without any protection.5

In	Piauí,	a	tropical	state	with	high	UV	index,	the	analysis	of	
data	obtained	in	the	2009	and	2010	campaigns	found	that,	of	1,141	
assisted	 individuals,	 73.1%	were	 exposed	 to	 the	 sun	without	 any	
protection and 10.7% had cancer skin. Personal and family histo-
ry	of	epithelial	neoplasia,	skin	color	other	than	black,	and	male	sex	
were associated with higher chances of developing skin cancer.6

The consensus on the relation between prolonged and chronic 
sun exposure and emergence of skin cancer causes more workers who 
carry out their activities exposed to solar radiation - including commu-
nity health agents - form a risk group for development of skin cancer.7

Several studies of ultraviolet radiation dosimetry demon-
strated that occupational exposure to solar radiation exceeds the 
limits deemed safe by the International Commission on Non-Ion-
izing	 Radiation	 Protection	 (ICNIRP)	 in	 several	 exposed	workers,	
such	 as	 building	 contractors	 and	 farmers.	Meta-analyzes	 recently	
published provide epidemiological evidence that outdoors workers 
undergo	a	 significantly	 increased	 risk	of	developing	non-melano-
cytic skin tumors compared with indoor workers. The association 
with increased risk of melanoma was less evident.8,9

According	to	the	above	considerations,	the	following	question	
emerged: what is the prevalence and factors associated with the use 
of sunscreen in a group of workers at risk of developing skin cancer?

METHODS
We conducted a cross-sectional descriptive study of indi-

viduals of both genders registered as health agents in Fundação 
Municipal	de	Teresina,	in	Teresina,	PI.

The study excluded workers who were on vacation or work 
leave,	 those	who	worked	 in	 office	 activities	 in	 the	 company	 and	
health agents with less than a year of intermittent work.

For	 sample	 size	 calculation	 purposes,	 it	 was	 taken	 as	 a	
reference parameter the minimum prevalence of sunscreen use of 
approximately	27%,	estimated	by	the	results	found	in	the	latest	Na-
tional	Campaign	to	Fight	Skin	Cancer	held	by	the	Brazilian	Society	
of Dermatology.5

Considering	also	a	margin	of	error	of	5.5%	and	a	confidence	
level	of	95%,	the	sample	size	was	calculated	according	to	the	follow-
ing formula: n0 =	z	pq

                d2

Where	Z	is	the	normal	curve	for	the	established	confidence	
level	(in	this	case,	Z=1.96);	p	is	the	reference	parameter	(i.e.,	p=0.27);	
q	=	1	-	p	(therefore	1	-	0.27	=	0.73);	and	d	is	the	margin	of	error	(in	
this	case,	d	=	0.055).

Using	values,	we	found:	n0 =	1.96² x 0.27 x 0.73 =	261
                                                          0.055²
The selection of community health agents was given by a 

simple	random	sampling	without	replacement.	The	1,554	communi-
ty	health	agents	registered	were	listed	and	subsequently	randomly	
chosen by BioEst 2.0 program.

After	personal	 interview,	which	used	structured	question-
naire	with	objective	questions,	an	analysis	of	the	collected	data	was	
conducted.

Descriptive analysis of data was performed using mean and 
standard	deviation	(SD)	of	the	quantitative	variables	and	using	ra-
tios	and	95%	confidence	interval	of	the	qualitative	variables.

In bivariate analysis to assess the association between the use 
of	photoprotection	and	sociodemographic,	occupational	and	knowl-
edge	on	the	skin	variables,	we	used	the	Pearson’s	chi-square	test	(χ²).

Variables	 relating	 to	 education,	 skin	 color	 and	 skin	 type	
were	re-categorized	for	better	analysis,	as	follows:

a)	Education:	up	to	high	school	and	college	or	further;
b)	Skin	color:	light,	brown	and	dark/black;
c)	Skin	type:	burns	easily,	burns	moderately	and	burns	a	lit-

tle,	rarely	or	never.
A	multivariate	 analysis	was	 conducted	with	 variables	 pre-

senting	p	value	<0.05	in	the	bivariate	analysis,	and	Poisson	regression	
was used to verify the independent variables associated with the use 
of	sun	protection,	controlled	for	possible	confounding	factors	-	adjust-
ed	prevalence	ratio	(PR).	Results	were	expressed	by	PR	and	95%	con-
fidence	interval	(95%	CI)	using	a	model	clustered	in	blocks,	ordered	
according to the precedence in which they acted on the use of sun 
protection.10	Thus,	the	sociodemographic	factors	were	considered	dis-
tal	determinants,	which	acted	directly	on	other	groups:	occupational	
factors and factors related to knowledge on the skin.

Associations	were	evaluated	using	the	Wald	test.
All	analyzes	were	performed	with	the	aid	of	SPSS	software	

(Statistical	Package	for	Social	Sciences)	for	Windows®,	version	18.0,	
considering	the	significance	level	of	5%.

The	 research	 project	 was	 approved	 by	 the	 Ethics	 Re-
view	 Board	 of	 Centro	 Universitário	 Uninovafapi,	 under	 CAAE	
01587014.4.0000.5219	and	based	on	the	Technical	Opinion	665,700,	
in	addition	 to	 institutional	authorization	 from	Teresina	Municipal	
Foundation.

RESULTS
Of	a	total	of	261	health	agents	selected	for	the	research,	243	

agreed to participate.
The study group consisted of 70% female health agents. 

Mean	age	was	40.1	years	(SD	=	7.3).	The	vast	majority	of	agents	had	
at	least	a	high	school	education	(96.7%);	43.6%	had	higher	education.

Prevalence of sunscreen use in this risk group for skin can-
cer	was	34.2%	(95%	CI:	28.2	to	40.2),	if	we	consider	the	proper	use	of	
sunscreen every day. Considering the use of sunscreen on most days 
of	the	week,	prevalence	rose	to	55.2%	of	health	agents.	Sixty-eight	
health	agents	(28%)	reported	not	using	sunscreen	(95%	CI:	22.3	to	
33.7)	(Table	1).	Prevalence	of	use	of	sunscreen	at	the	beach/	swim-
ming	pool	was	69.5%;	11.9%	did	not	attend	beach/	swimming	pool.

The mean working time of these health agents was 10.3 years 
(SD	5.3),	and	54.7%	of	them	had	11	or	more	years	of	work	in	this	posi-
tion.	In	relation	to	sun	exposure	at	work,	50.6%	were	exposed	for	up	
to six hours a day and 49.4% were exposed for seven hours or more 
a	day.	Mean	daily	exposure	was	6.4	hours	(SD	1.8).	Sun	exposure	of	
82.3% of health agents occurred in the interval between 9 am and 3 
pm,	and	most	of	them	(85.6%)	were	exposed	while	working.	

For	multivariate	analysis,	we	considered	all	the	factors	that	
had	a	p	<0.05	to	obtain	the	variables	that	 justified	the	use	of	sun-
screen by health agents.
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Use of sunscreen by female health agents was 18% higher 
than	the	use	by	male	health	agents	(p	=	0.001)	(Table	2).	These	data	
are consistent with those found in the literature.

Use	of	 sunscreen	had	a	 statistically	 significant	association	
with the age of health agents: its prevalence in the 41-63 years age 
group	was	11%	higher	than	in	the	other	groups	(p	=	0.017)	(Table	2).

Regarding	sociodemographic	profile,	education,	skin	color	
and	skin	type,	when	adjusted	to	each	other,	they	showed	no	statisti-
cal	association	with	the	use	of	sunscreen	in	this	risk	group	(Table	3).	

Occupational	characteristics,	such	as	work	time	and	work	
schedule,	showed	no	statistical	association	with	the	use	of	sunscreen	
when	adjusted	for	sociodemographic	variables.	On	the	other	hand,	
the	use	of	the	sunscreen	was	more	frequent	among	those	who	gave	
affirmative	answers	 to	questions	 relating	 to	 the	knowledge	about	
the	skin,	such	as	“do	you	use	sunscreen	when	the	skin	 is	burnt?”	
And	“do	you	know	the	sun’s	negative	effects	on	the	skin?”.	In	re-
lation	 to	 these	 two	 variables,	 adjusted	 for	 sociodemographic	 and	
occupational	variables,	the	use	by	individuals	who	answered	“yes”	
were	15%	and	26%	higher,	respectively,	than	the	use	by	those	who	
gave	negative	answers	(p	=	0.001)	(Table	3).

Regarding	the	use	of	sunscreen	out	of	work,	it	was	observed	
an	increase	of	10%	and	11%	for	“eventual	use”	and	“use”	during	the	
weekends,	respectively	(Table	3).

Health agents who reported a history of skin cancer showed 
prevalence of sunscreens use 27% higher than that of who denied 
this	history	(Table	3).

DISCUSSION
Studies on the prevalence of sunscreens use in risk groups 

and	its	associated	factors	are	scarce	in	the	literature.	All	studies	con-
sider for analysis the daily use of sunscreen. Lucena et al,	 in	2014,	
studying	the	use	of	sunscreen	by	beach	workers,	found	a	prevalence	
of 80.1%. Lima et al,	in	2010,	found	a	prevalence	of	53.83%	of	sun-
screen use on health workers of Minas Gerais. In a population-based 
study	 in	 the	South	 region	of	Brazil,	 the	prevalence	was	 60.8%	on	
the	 beach,	 13.7%	at	work	 and	 30.2%	 in	 outdoor	 activities.11-13 The 
last	 recorded	data	of	 the	National	Program	to	Fight	Cancer,	orga-
nized	by	the	Brazilian	Society	of	Dermatology,	revealed	prevalence	
of	sunscreen	use	in	Teresina	of	19.76%,	19.95%,	32.27%	and	23.31%	
in	2009,	2010,	2011	and	2013	respectively.5 A	study	conducted	in	2012	
analyzed	data	from	2009	and	2010	of	the	campaign	against	cancer	
held in Teresina and found a prevalence of 21.6% of sunscreen use in 
assisted	individuals,	26.7	%	in	patients	diagnosed	with	skin	cancer	
and 35.8% in patients with a family history of skin cancer.6	Another	

study	on	 college	 students	habits	 in	 relation	 to	 sun	exposure,	 also	
held	in	Teresina,	 identified	higher	use	of	sunscreen	during	volun-
tary	sun	exposure	than	in	daily	exposure	(82.4%	versus	45.2%).14 In 
another	study,	conducted	with	physical	education	professionals	of	
water	activities	directly	exposed	to	the	sun	in	Rio	de	Janeiro,	the	ob-
served prevalence of sunscreen use was 17.9%. 15 Considering that 
the	Brazilian	Consensus	on	Photoprotection	recommends	the	use	of	
sunscreen	by	all	people	exposed	to	the	sun,	especially	risk	groups,	it	
is	clear	that	the	observed	prevalence	was	low,	as	well	as	in	literature,	
although it is slightly higher than that found in the general popula-
tion of the city studied.16

It	 is	 observed	 that,	 in	 general,	 this	 prevalence	 increases	
when	there	is	intentional	exposure	to	solar	radiation.	However,	in	a	
Spanish study with beachgoers (where there is an important inten-
tional	exposure),	30%	of	subjects	reported	that	they	did	not	consider	
the voluntary occasional exposure as a risk factor for skin cancer 
and that the application of sunscreen with a high protection factor 
would	be	enough	to	prevent	sun	damage,	showing	that	perceived	

Table 1: Prevalence of sunscreen use in the risk group 
for skin cancer participating in the study. Teresina, 
2014

Table 2: Sociodemographic, skin type and occupation-
al profile of risk group for skin cancer participating in 
the study, according to sunscreen use. Teresina, 2014

Sunscreen use n % 95% CI

Did not use 68 28 22.3-33.7
Used less than half the days  41 16.9 12.1-21.6
Used in half or most days 51 21 15.8-26.1
Used everyday 83 34.2 28.2-40.2
Total 243 100 -

  n Sunscreen use  p*
   Yes  No 
   n % n % 

Gender†      < 0.001
Male 73 11 15.1 62 84.9 
Female 170 72 42.4 98 57.6 
Age†      0.003
20 to 40 years 129 33 25.6 96 74.4 
41 to 63 years
Mean	(SD):	40.1	(7.9)	 114	 50	 42.9	 64	 56.1	
Education†      0.025
Up to high school 137 55 40.1 82 59.9 
Higher education 106 28 26.4 78 73.6 
Individual income      0.956
Up	to	R$	794.00	 181	 62	 34.3	 119	 65.7	
R$	795.00	or	more
Mean	(SD):	869.00	(206.90)	 62	 21	 33.9	 41	 66.1	
Skin color      0.214
Light 23 11 47.8 12 52.2 
Brown 149 52 34.9 97 65.1 
Dark/ Black 71 20 28.2 51 71.8 
Phototype†      0.003
Burns easily  126 55 43.7 71 56.3 
Burns moderately 60 12 20 48 80 
Burns a little. rarely or never 57 16 28.1 41 71.9 
Working time      0.214
Up to 10 anos 110 33 30 77 70 
11 years or more
Mean	(SD):	10.3	(5.3)	 133	 50	 37.6	 83	 62.4	
Work schedule      0.789
Up to 8 hours 207 70 33.8 137 66.2 
9 hours or more 36 13 36.1 23 63.9 
Time of sun exposure      0.784
Up to 6 hours  123 41 33.3 82 66.7 
7 hours or more 120 42 35 78 65 
Hour of sun exposure      0.130
Before 9 am 72 33 45.8 39 54.2 
Between 9 am and 3 pm 200 67 33.7 133 66.5 
After	3	pm	 64	 27	 42.2	 37	 57.8	

Source: direct search

*	Pearson’s	chi-square	test	(χ²);
†	Variable	selected	for	multivariate	analysis	(p	<	0.05)
Source: direct search
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susceptibility to skin cancer among these individuals is limited.2

It can be noted that much of the work time is occupied by activ-
ities exposed to the sun. Most workers perform these activities during 
the	so-called	“critical	hours”	(from	9	am	to	3	pm),	characterizing	them	
as	a	labor	risk	group,	with	limits	of	solar	radiation	often	exceeded.8

There was no statistical association in this sample between the 
use of sunscreen and time or hours of sun exposure while working. 
Nor	studies	were	found	relating	these	data,	although	there	are	already	
studies showing that the effects of solar radiation extend for up to three 
hours after the exposure to ultraviolet rays. There is a phenomenon 
in	which	occurs	 lesions	 and	breaks	 in	DNA,	 causing	 carcinogenesis	
mutations,	hours	after	 sun	exposure.	This	process	 is	 independent	of	
sunlight and occurs through a bombardment of free radicals and other 
substances	that	may	have	the	same	destructive	effect	(Table	2).17	Thus,	
the	mean	daily	exposure	of	6.4	hours,	 including	the	critical	time,	for	
most	of	this	group	of	workers,	suggests	a	prolonged	damage	effect.

There are several studies in the literature showing a high-
er prevalence of sunscreen use by women.2,8,14,15,18-21 This has been 
attributed	to	women	behavior,	who	are	more	susceptible	and	more	
likely to engage and adopt healthy behavior practices and to have 
health	care	habits,	in	addition	to	more	care	about	the	aesthetics.21,22 
It was also attributed to women a greater knowledge and a better 
attitude	 towards	 photoprotection,	 demonstrated	 by	 an	 exposure	
pattern derived from a lower performance of outdoor activities and 
the adoption of preventive measures due to a higher concern with 
cancer and premature skin aging.2,14

According	to	data	obtained	by	the	campaign	for	the	preven-
tion	of	skin	cancer	of	the	Brazilian	Society	of	Dermatology	in	2013,	
73.15% of men and 54.16% of women are exposed to the sun without 
any protection.5

Although	 in	 this	 study	 the	mean	 age	was	 40.1	 years,	 the	
increased sunscreen use by older agents was consistent with the 
literature,	which	showed	that	age	is	inversely	associated	with	sun	
exposure	 and	 directly	 related	 to	 “awareness”	 and	 to	 the	 habit	 of	
avoiding sun at noon.2,18

Regarding	 the	 sociodemographic	 profile,	 education,	 skin	
color	and	skin	type,	when	adjusted	to	each	other,	they	showed	no	
statistical	 association	with	 the	 frequency	 of	 sunscreen	 use	 in	 this	
risk	group	(Table	3).	This	finding	is	contrary	to	those	found	in	the	lit-
erature,	which	show	evidence	of	a	higher	prevalence	of	sunscreens	
use among individuals with higher education.18,23

The	affirmative	answer	to	the	question	“do	you	use	protec-
tion	when	 the	 skin	 is	 burnt?”	was	 associated	with	more	 frequent	
sunscreen use probably because - as noted by some researchers - the 
use of sunscreen can give a false sense of safety to those who use it. 
The burning sensation should not be experienced by those who use 
sunscreen,	since	it	is	indicative	of	the	effect	of	solar	radiation	on	the	
skin. Studies show that the use of sunscreen is associated with more 
frequent	and	longer	duration	of	sunbathing,	because	many	believe	
that	the	application	of	sunscreen	is	sufficient	to	avoid	the	damage	of	
solar radiation on the skin.2,24

In	other	studies,	it	was	also	observed	a	higher	frequency	of	

Table 3: Prevalence of sunscreen use in the risk group for skin cancer participating in the study. Teresina, 2014

  PRgross 95% CI p PRadjusted 95%CI p

Sociodemographic variables 11      
Gender   < 0.001*   0.001*
 Male 1.0     
 Female 2.81 1.59-4.98  1.18 1.07-1.30 
Age group   0.002*   0.017*
 20 to 40 years 1.0     
 41 to 63 years 1.71 1.20-2.46  1.11 1.02-1.20 
Education	 	 	 0.022†	 	 	 0.059†
 Up to high school 1.0     
 Higher education 0.66 0.45-0.96  0.92 0.84-1.00 
Phototype	 	 	 0.002†	 	 	 0.108†
 Burns easily 1.0     
 Burns moderately 0.46 0.27-0.79  0.89 0.80-1.00 
 Burns a little. rarely or never 0.64 0.41-0.99  0.93 0.84-1.04 
Knowledge on the skin2      
Sunscreen use when the skin is burned†   0.001*   0.001*
	 Yes	 1.88	 1.03-3.44	 	 1.15	 1.01-1.34	
 No 0.98 0.53-1.83  0.98 0.85-1.13 
 The skin does not get burned 1.0     
Frequency of sun exposure off work		 	 	 0.038†	 	 	 0.040†
 Eventually 1.63 1.05-2.53  1.10 1.01-1.21 
 On weekends 1.68 1.02-2.78  1.11 1.01-1.23 
 Everyday 1.0     
Knowledge of the sun’s negative effects   0.027*   0.004*
	 Yes	 2.66	 1.22-4.80	 	 1.26	 1.08-1.48	
 No 1.0     
Occurrence of skin cancer   0.002*   0.007*
	 Yes	 2.29	 1.47-3.55	 	 1.27	 1.07-1.50	
 No 1.0     

PR:	prevalence	ratio;	IC:	confidence	interval;	1	Adjusted	for	each	other;	2	Adjusted	for	sociodemographic	and	occupational	variables;	*	Wald’s	test	for	linear	trend;	†	Wald’s	test
Source: direct search
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sunscreen use in periods off work. These results may be due to the 
fact that intentional sun exposure and knowledge about the risk of 
skin cancer are important in deciding on the use of photoprotection.23

There are several studies showing a high prevalence of 
knowledge	about	the	negative	impacts	of	solar	radiation.	However,	
this knowledge seems to increase the prevalence of photoprotec-
tion only on voluntary exposure to solar radiation. In the labor risk 
groups,	where	 the	 use	 of	 sunscreens	 should	 be	 daily,	 knowledge	
seems to fail to produce this effect. This shows that although indi-
viduals in these groups are aware of the risk of developing skin can-
cer,	they	lack	the	adoption	of	daily	photoprotective	measures.2,14,25-27

The observation that the presence of skin cancer history led 
to increased prevalence of sunscreen use was also made by Lages et 
al, in 2012. It was found sunscreen use 14.2% higher by individuals 
who had a family history of skin cancer.6

CONCLUSION
Based	on	collected	data,	it	can	be	concluded	that	the	prev-

alence of sunscreen use by the studied community health agents is 
low,	because	 they	constitute	a	vulnerable	group	to	 the	occurrence	
of	 skin	 cancer.	 Labor	 groups	 exposed	 to	 frequent	 solar	 radiation	
should have a greater prevalence of photoprotection than the gen-
eral population.

The	factors	associated	with	increased	use	were:	female	sex,	older	
age,	situations	where	the	skin	was	burned,	exposure	off	work,	knowl-
edge of the negative effects of the sun on the skin and skin cancer history.

These	results	confirm	the	need	to	adopt	measures	aimed	at	
protecting the skin of these workers and health education strategies 
in	order	to	raise	awareness	on	the	photoprotection,	not	only	in	risk	
groups,	but	also	in	the	general	population,	in	order	to	decrease	the	
incidence of skin cancer. We suggest the conduction of more studies 
related	to	this	important	topic	with	the	objective	of	strengthening	its	
scientific	basis.	q
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