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ABSTRACT
Actinic cheilitis (AC) is a pre-malignant inflammatory reaction of
the lips caused by continuous exposure to solar rays. The aim of
this study was to assess the prevalence of AC in a population of
sugarcane workers in Brazil. 1,539 individuals who were exposed
to the sun during working hours and 150 individuals who were
not exposed were screened for clinical signs of AC. The sample
was classified according to years of exposure to the sun, ethnicity,
gender, smoking and severity of the lesion. A 9.16% (n= 141)

prevalence of AC was observed among the population which had
been exposed to the sun. The prevalence of AC lesions was significantly higher among individuals who had been exposed to the
sun for more than 10 years than among those who had been
exposed for less than 10 years, and among Caucasians and males
than non-Caucasians and females. It was concluded that the severity of the lesions was associated with time of exposure to the sun.
Keywords: actinic cheilitis - neoplasms - lip

PREVALÊNCIA DE QUEILITE ACTÍNICA EM UMA POPULAÇÃO
DE TRABALHADORES CORTADORES DE CANA DE AÇÚCAR
RESUMO
A queilite actínica (QA) é uma reação inflamatória prémaligna dos lábios causada pela exposição contínua aos raios
solares. O objetivo deste estudo foi avaliar a prevalência de
QA em uma população de trabalhadores cortadores de cana
no Brasil. 1.539 indivíduos que foram expostos ao sol durante
as horas de trabalho e 150 indivíduos que não foram expostos
foram selecionados para sinais clínicos de QA. A amostra foi
classificada de acordo com anos de exposição ao sol, etnia,
gênero, tabagismo e gravidade da lesão. A prevalência de

9,16% (n = 141) do QA foi observada entre a população que
havia sido exposta ao sol. A prevalência de lesões QA entre os
indivíduos que tinham mais de 10 anos de exposição ao sol foi
significativamente maior que indivíduos que tinham menos de
10, e entre os caucasianos e os homens mais do que os nãocaucasianos e mulheres, respectivamente. Foi concluído que a
gravidade das lesões foi associada com o tempo de exposição
ao sol.

INTRODUCTION
Continuous exposure to solar rays without protection may cause several irreparable forms of damage to human skin. Actinic cheilitis (AC) is an
inflammatory reaction of the lips caused by continuous exposure to solar rays1, which is frequently found in Caucasian males over 50 years of age.
Its occurrence is more common on the lower lip2,
with symptoms such as scaling, drying, cracks,
atrophy, ulcers and dysplasia. It is defined as a
degenerative condition of the lining epithelium
caused by ultraviolet radiation of the sun on the
lips3. Diagnosis of the AC is based mainly on clinical and histopathological findings. Due to a high-

er incidence of the solar rays on lower lips, they
are more frequently affected than the upper lips.
Initially, the lips are rough and dry; later stretch
marks or small perpendicular grooves can appear
within the bordering area of the skin and the lips.
In severe cases, diffuse edema on the lips may
cause loss of the border area between the lips and
skin4. The histopathological appearance shows an
increase in the keratin layer with orthokeratosis,
atrophy of the cells in the prickly layer, and
inflammatory infiltrate in the connective tissue
producing loss of collagen5.
Generally, no symptom is perceived with this condition, although a persistent sensation of dryness,
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burning, itching and pain can occur6. In its acute
form, which is less common and results from
intense exposure to the sun, AC may involve the
presence of ulcers, blisters and crust. Usually the
condition is self-limiting and subsides after the etiologic agent ceases7. The chronic form appears
due to continuous daily exposure to the sun and is
most commonly found in individuals with very
long-term exposure to the sun, such as field workers and fishermen8.
AC can develop into squamous cell carcinoma of
the lips9 and it is estimated that 95% of the cases of
lip cancer originate from it. The appearance of erythematous areas, cracks, ulceration and bleeding on
the injury are important signs of probable cancer10.
There is disagreement regarding the need for biopsies in cases of AC, even though some authors
report that in moderate and severe cases, biopsies
are recommended. Some authors have found no correlation between clinical appearance and histological aggressiveness, and therefore suggest that
biopsies should be performed in all cases due to the
great risk of malignization3. Markpoulos et al.5
described 65 cases of AC, where all the individuals
were Caucasians, and observed that 11 were squamous cell carcinomas.
Among the factors that influence the development
of AC are the frequency of exposure to the sun,
intensity of the sun rays and the degree of pigmentation of the skin. In recent years, the extensive use
of fossil fuel in the world has led to environmental
problems with worldwide consequences. The search
for alternative technologies has stimulated the
growth and development of sugarcane plantations,
which provide the primary components for the production of ethanol. Ethanol is believed to be less
harmful to the environment than fossil fuel products
and the cultivation of sugarcane has received
increasing attention in many countries, including
developing countries like Brazil. Large areas of sugarcane plantations are now seen throughout the
country, and the number of field workers recruited
has increased accordingly. Therefore the incidence
of AC among populations at high risk for this condition can be expected to increase dramatically if no
specific programs to diagnose and prevent AC are
planned9.
The aim of this study was to assess the prevalence
of actinic cheilitis in a rural population of agricultural sugarcane workers in Paranacity, Brazil.
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MATERIAL AND METHODS
A cross-sectional study was conducted among
workers at a private sugarcane mill in Paranacity,
Brazil, in order to assess the frequency and distribution of actinic cheilitis. 1539 individuals, 978
(63.54%) male and 561 (36.46%) female, mean age
34.56 years (±9.50), were recruited from a total
population of 1950 workers, representing almost
79% of the workers at the mill. The individuals
recruited were clinically examined between August
and September 2008, when they attended their periodic medical examinations. All those individuals
were field workers and experienced long exposure
to solar rays during working hours. A control group
consisting of 150 workers from the same company,
who did administrative work only and had never
worked under constant exposure to the sun, was
recruited for comparison purposes. The study was
approved by the Unigranrio Research and Ethics
Committee and all individuals signed an informed
consent.
All individuals were clinically examined by the
same trained examiner, who had an intra-individual
kappa coefficient of 0.87.
Individuals with suspected AQ lesions were photographed using a digital camera (Nikon Coolpix
S560, Nikon Inc., Japan) and clinically reexamined on another day by the same examiner in order
to confirm the diagnosis. The lesions were classified as mild, moderate or severe, according to
Silva et al.11.
a) mild: presence of dryness and scaling (Fig. 1).
b) moderate: presence of dryness and exacerbated
scaling, accompanied by cracks. (Fig. 2).
c) severe: hardening of the lip, loss of limits between
skin and semi mucosa, presence of ulcers and
crusts, beyond the alterations that occur in the
mild and moderate cases (Figs. 3 and 4).
In addition, data on ethnicity, number of years of
exposure to the sun and smoking were recorded during the clinical examination for comparison purposes. All lesions classified as moderate and severe
were referred for biopsies and received follow-up
treatment.
Means, proportions and 95% confidence intervals
(95% CI) were calculated, and differences between
proportions among groups were calculated using
Fischer´s exact test (p<0.05).
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Fig. 1: Patient with light Actinic Cheilitis with dryness and
scaling.

Fig. 2: Patient with moderate Actinic Cheilitis with dryness
and exacerbated scaling, accompanied by cracks.

Fig. 3: Patient with severe Actinic Cheilitis with hardening of
the lip and presence of crusts.

Fig. 4: Patient with severe Actinic Cheilitis with loss of limits
between skin and semi mucosa.

RESULTS
Prevalence of AC among individuals in the study
population according to years of exposure to the
sun, ethnicity, gender, smoking and severity of the
lesion is shown in Table 1. AC prevalence of 9.16%
(n= 141) was found in the population which had
been exposed to the sun during working hours,
while no case was found among the 150 individuals in the control group (p<0.05); 43.98% (n=677)
of the individuals examined were Caucasians,
8.05% (n=124) were African-Brazilians, and
47.97% (n=738) could not be classified as belonging to either group because they were of mixed ethnicity, such as Amerindian and Asian. The
prevalence of AC lesions among individuals who
had more than 10 years of exposure to the sun was
significantly higher (p<0.05) than among individuals who had less than 10 years of exposure. Among

the individuals with AC lesions, 90.78% (n=128)
were Caucasians, 0.71% (n=1) was African-Brazilian and 8.51% (n=12) were of mixed origin. The
prevalence of AC among Caucasians and males
was significantly higher (p=0.007; p<0.001) than
among non-Caucasians and females respectively
(Table 1). Individuals with more than 10 years of
exposure to the sun had significantly higher frequencies of mild, moderate and severe AC lesions
than individuals with less than 10 years of exposure to the sun (p<0.05).
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DISCUSSION
Brazil is the world’s second largest producer of
ethanol fuel and the world’s largest exporter 12.
Brazil and the USA lead the industrial production
of ethanol fuel, accounting together for 89% of
the world’s production in 2009. The sugarcane
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Table 1: Frequency of AC lesions.
n=

%

Population
1539
100
Without AC
1398
90,84
With AC
141
9,16
Distribution according to years of exposure to the sun
Less than 5 years
15
10,63
5 to 10 years
20
14,18
More than 10 years
106
75,19
Distribution according to ethnicity
Caucasian
128
90,78
Mixed Origin
12
8,51
African-Brazilian
1
0,71
Distribution according to gender
Male
106
75,18
Female
35
24,82
Distribution according to smoking status
Smokers
35
24,82
Ex-Smokers
21
14,89
Non-Smokers
85
60,29
Distribution according to severity of lesions
Mild
39
27,65
Moderate
57
40,43
Severe
45
31,92
Distribution according to years of exposure
to sun and severity of lesions
Less than 5 years Mild AC
8
Less than 5 years Moderate AC
3
Less than 5 years Severe AC
4
Between 5 to 10 years Mild AC
12
Between 5 to 10 years Moderate AC
8
Between 5 to 10 years Severe AC
0
More than 10 years Mild AC
18
More than 10 years Moderate AC
46
More than 10 years Severe AC
42

53,33
20
26,67
60
40
0
16,98
43,4
39,62

plantation industry has experienced enormous
expansion in recent years, although it has been
linked to labor abuse in some areas, according to
the Brazilian government 13. Some researchers
have also argued that sugarcane expansion has
displaced ranchers and small farmers to ecologically sensitive regions, including the Amazon,
resulting in deforestation and forest degradation.
In Brazil, 1 million men and women work in the
sugarcane/sugar/ethanol industry. Most of them
have permanent jobs at plantations, mills and distilleries. Around 200,000 have temporary (6month) jobs cutting cane during harvest time. An
average man can cut 8-12 tons of burnt cane stalks
per day, a job that can take many hours14-16. As a
Acta Odontol. Latinoam. 2012

result, this disadvantaged population is exposed
to the sun 8-16 hours per day for many years, and
is considered at high risk for the development of
AC lesions.
Several cross-sectional studies17-19 have described
the prevalence of AC in specific populations as
ranging from 0.45 - 43.2%, and Caucasian males,
and individuals with long-term exposure to the
sun have been described as the most affected
groups. Most of these studies used convenience
samples which consisted of fishermen, workers
and individuals seeking dental treatment and
direct comparison between these studies is not
possible at all. Variations between the reported
prevalence can also be explained by the different
sample sizes, ethnic and geographical origin of
population screened, and different classification
criteria of AC cases.
In our study, where the prevalence of AC was
9.16%, we decided to screen a rural population of
workers from a private sugarcane mill in the south
of Brazil, since they represented a population at
risk for AC. Although the sample comprised almost
79% of the workers from the mill, it cannot be considered representative of the whole population living in that area.
In this study the mean age of the individuals with
AC lesions was 37.4 (+ 8.40) years old. This is
slightly lower than what is reported in the literature,
which reports affected individuals to be in 5th
decade of life5, 18, 20. In addition, the prevalence of
AC lesions was significantly higher in males than
in females, probably reflecting larger number of
males in the sample. Another explanation is that the
number of males among agricultural sugarcane
workers is much larger than the number of females.
Corso et al.18 reported higher prevalence of AC
among Caucasians, which seems to be the most susceptible ethnic group. This was the case in our sample where 90.78% of the individuals with AC
lesions were Caucasians. However, AC lesions were
also detected in 12 individuals of mixed ethnic origin, and one case in an African-Brazilian, showing
that they are also at risk if they suffer continuous
exposure to the sun for several years. In this study,
individuals who had been exposed to the sun for
more than 10 years had significantly higher frequencies of mild, moderate and severe AC lesions
than individuals with less than 10 years of exposure. The malignant effects of the sun are cumula-
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tive and therefore exposure time is associated with
the severity of the AC lesions. Despite the fact that
they came from the same geographical area, none
of the individuals who did administrative work in
the same mill, and were not exposed to the sun during working hours, showed signs of AC. These findings are in accordance with the studies of Corso et
al.18 and Silva et al.11 who also observed an association between years of exposure to the sun and
severity of the lesions. In our study, the prevalence
of smokers among individuals with AC lesions was
relatively small (24.83%) when compared to other
studies, in which prevalence was nearly 60%5 of the
affected sample. The relatively small number of
smokers in our total sample (28.33%) may have
influenced our results.
In this study, the population screened consisted of
agricultural workers who were exposed to the sun
8 hours or more per day without using any kind of
sun protection. The frequency of moderate and
severe AC lesions was higher among individuals
who had >10 years of exposure to the sun than in
individuals who had been exposed to the sun for

less time. Very often, affected individuals did not
know that the lesions on their lips were associated
with long-term sun exposure during working hours.
Therefore, programs to increase awareness among
those individuals and simple prevention methods,
such as the use of adequate hats and creams to
block the sun rays, should be implemented to protect this population at risk for AC. Companies
involved in the sugarcane/ ethanol industry should
screen and control the prevalence of AQ among
their agricultural workers as part of their healthcare programs.
CONCLUSION
Prevalence of AC was found among Caucasian,
male, agricultural sugarcane workers in the south
of Brazil, who had undergone long-term exposure
to the sun during working hours. The severity of the
lesions was associated with the time of exposure to
the sun. To improve future research, we suggest the
inclusion of histopathology results and outcome
longitudinal data, using biopsy results or long-term
follow-up of subjects.
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