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Abstract
Background: Oral Potentially Malignant Disorders (OPMDs) are defined as lesions with a greater likelihood of 
progressing to cancer. Population-based studies that evaluate the prevalence of OPMDs are scarce in Brazil. The 
aim of the present study was to determine the prevalence of OPMDs and associated risk factors in a semi-urban 
Brazilian population.
Material and Methods: This is a cross-sectional study, whose universe included individuals aged 40 years or older 
residing in a medium-sized city of northeastern Brazil. Data collection was divided into two steps: interview and 
oral examination. The outcome variable was the presence of OPMDs. The predictor variables were sociodemo-
graphic characteristics and risk habits. The bivariate analysis was performed through chi-square test. The crude 
prevalence ratios (PR) and its respective 95% confidence intervals (CI) were calculated. Poisson regression analy-
sis with robust variance was used to calculate adjusted PRs and 95% CI.
Results: Three hundred fourteen individuals were included in the study. When asked about risk habits, 58.9% 
reported being current smokers or ex-smokers and 62.2% reported being current drinkers or ex-drinkers. The 
prevalence of OPMDs was 7.6% and was significantly higher among individuals with black skin color (p < 0.001), 
alcohol users (p = 0.017), and individuals with both tobacco and alcohol habits (p = 0.012).
Conclusions: Therefore, the population in the present study had a high frequency of risk habits associated with 
PMDs of the oral cavity.
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Introduction
Oral cancer is considered an important public health 
problem (1,2). Even with advances in treatment, the 
five-year survival rate has not increased in decades. 
Squamous cell carcinoma (SCC) is the most frequent 
malignant tumor in the oral cavity (3). Oral Potentially 
Malignant Disorders (OPMDs) are defined as lesions 
with a greater likelihood of progressing to cancer. In 
such cases, the tissue exhibits morphological and cel-
lular changes and has a greater tendency to undergo ma-
lignant transformation into an SCC compared to normal 
epithelium (4).
Approximately 95% of cases of oral cancer occur in in-
dividuals older than 40 years of age (3), the majority of 
whom are men, users of tobacco and alcohol, and have 
a low socioeconomic status (5,6). Knowledge on the 
prevalence and profile of the distribution of OPMDs in 
populations at risk is fundamental to the establishment 
of public prevention and control policies.
Population-based studies that evaluate the prevalence of 
OPMDs are scarce in Brazil, especially in the north-
eastern region of the country. Therefore, the aim of the 
present study was to determine the prevalence of OP-
MDs and associated risk factors in individuals 40 years 
of age or older in a population of a medium-sized semi-
urban city in the state of Pernambuco, Brazil.

Material and Methods 
- Study design and population
The present study received approval from the institu-
tional review board of the University of Pernambuco 
(CAAE: 31240020.7.0000.5191) and was conducted in 
accordance with the guidelines of the Strengthening the 
Reporting of Observational Studies in Epidemiology 
(STROBE) statement for cross-sectional studies.
An observational, cross-sectional, prevalence study was 
conducted through a population-based epidemiological 
survey in a medium-sized city in the semiarid region 
of the state of Pernambuco (northeastern Brazil). Study 
population was composed of male and female individu-
als aged 40 years or older residing in the area of cover-
age of a primary care unit. The exclusion criteria were 
cognitive, neurological, or psychiatric disorders that 
impeded answering the questionnaire, the non-localiza-
tion of individuals at their homes after three attempts at 
different times of the day, and refusal to participate in 
any of the steps of the study.
- Sample size calculation and sampling procedure
The sample size was calculated using the highest preva-
lence for OPMDs (10.54%) reported in a systematic re-
view conducted by Mello et al. (7) Considering a 99% 
confidence interval (α = 0.01), 5% acceptable margin of 
error, a design effect of 1.0, and adjustment for a pos-
sible 25% non-response rate, the sample was defined as 
314 individuals.

Individuals belonging to the target population (units 
of analysis) and their respective residential addresses 
were identified and listed based on e-SUS AB records 
(electronic primary care records of the Brazilian pub-
lic healthcare system) kindly granted by the Municipal 
Secretary of Health. A simple random sampling proce-
dure was employed with the aid of a computer-generat-
ed random number table (available at www.random.org) 
to select the sample.
- Data collection in field
The data collection instrument was a questionnaire with 
closed-ended questions addressing sociodemographic 
characteristics (sex, age, and self-reported skin color), 
risk habits (tobacco and alcohol use), and the presence 
of oral lesions suspected of being cancer or OPMDs.
Data collection was performed in the respondents’ 
homes by three duly trained researchers who had un-
dergone a calibration exercise for the diagnosis of oral 
lesions. The collection procedure was divided into two 
steps: interview and oral examination. The interview 
consisted of the administration of the questionnaire. 
The soft tissues of the oral cavity were examined with 
the aid of an artificial light and mouth mirror. The ex-
amination was performed systematically on all anatom-
ic structures of the mouth and oropharynx through a vi-
sual inspection and palpation. The researcher recorded 
the presence/absence of lesions of the oral mucosa ex-
hibiting clinical characteristics consistent with oral can-
cer, leukoplakia, or erythroplakia based on the criteria 
established by Warnakulasuriya et al. (8) and noted the 
clinical characterization of the lesions.
- Database and statistical analysis
The database of the study was created with the aid of 
the Statistical Package for Social Sciences (SPSS® 
version 20.0.0). For the bivariate analysis, the variables 
were categorized dichotomously. The outcome vari-
able was the presence of OPMDs. The predictor vari-
ables were sociodemographic characteristics and risk 
habits. The bivariate analysis was performed through 
chi-square test. The crude prevalence ratios (PR) and 
its respective 95% confidence intervals (CI) were cal-
culated. Poisson regression analysis with robust vari-
ance was performed for the calculation of adjusted 
PRs with 95% CI. Variables with a p-value < 0.20 in 
the bivariate analysis were incorporated into the multi-
variate model and those with a p-value < 0.05 after the 
adjustments were considered significantly associated 
with the outcome.

Results
Three hundred fourteen individuals were selected to 
compose the sample of the present study. Seven were 
not found at their homes after three attempts and three 
declined to participate in the study. Thus, 304 individu-
als completed all steps of the data collection and com-
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frequencies of smoking and drinking patterns are dis-
played in Table 1.
Smoking experience (smokers and ex-smokers) was sig-
nificantly associated with skin color (p = 0.002). Alco-
hol experience (drinkers and ex-drinkers) was signifi-
cantly associated with both age (p < 0.001) and sex (p 
< 0.001) (Table 2).
The physical examinations of the oral cavity revealed 
lesions suspected of being OPMDs in 23 individuals 
(7.6%). Seventeen lesions were characterized as leuko-
plakia, five were characterized as erythroplakia, and 
only one was characterized as erythroleukoplakia. No 
lesions suggestive of SCC were identified.
The crude PRs for OPMDs and p-values from the chi-
squared test are displayed in Table 3. In the bivariate 
analysis, the presence of OPMDs was significantly as-
sociated with skin color (p = 0.001) and alcohol use (p 
= 0.047).
The adjusted PRs and respective 95% CIs are displayed 
in Table 4. The prevalence of OPMDs was significantly 
higher among individuals with black skin color (PR: 
4.783; 95% CI: 2.327 to 9.831; p < 0.001), alcohol users 
(PR: 3.207; 95% CI: 1.229 to 8.369; p = 0.017), and indi-
viduals with both tobacco and alcohol habits (PR: 4.143; 
95% CI: 1.369 to 12.541; p = 0.012).

posed the final sample (Fig. 1). The sociodemographic 
characteristics of the participants are displayed in Table 
1. Age ranged from 40 to 94 years (mean: 62.33 ± 13.57 
years). Women (69.4%) and individuals with brown skin 
color (62.2%) accounted for the majority of the sample.
When asked about risk habits, 58.9% reported being 
current smokers or ex-smokers and 62.2% reported be-
ing current drinkers or ex-drinkers. Only 62 individu-
als (20.4%) never used tobacco or alcoholic beverages. 
Among the smokers and ex-smokers, the largest por-
tion (49.2%) reported smoking less than 10 cigarettes/
day and 7.8% reported smoking more than 40 ciga-
rettes/day. The type of cigarette most frequently used 
was of paper (86%). Regarding the alcohol intake pat-
tern, 97 individuals reported the use of more than one 
type of beverage. Beer was the most frequent (69.9% 
of drinkers), whereas 27 of those who drank reported 
drinking beer, wine, cachaça (distilled spirit made from 
fermented sugarcane juice), and other distilled spirits. 
The quantity of drinks per day that each individual con-
sumed was also investigated: 63% reported occasional 
use and 14.3% reported having or having had more than 
six drinks per day. Total of 47.8% of ex-smokers and 
41.8% of ex-drinkers reported having quit the habit 
more than 20 years earlier. The absolute and relative 

Fig. 1: Participant Flowchart.
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Sociodemographic variables
Age years
Age range 40 - 94
Mean ± SD 62.33 ± 13.57
Sex n %
Women 211 69.4
Men 93 30.6
Skin color n %
Brown 189 62.2
Black 58 19.1
White 54 18.4
Others 01 0.3
Total 304 100.0

Risk habits
Smoker n % Alcohol drinker n %
Yes 66 21.7 Yes 91 29.9
No 238 78.3 No 213 70.1
How long do you smoke? n % How long do you drink? n %
< 5 years 0 0.0 < 5 years 10 10.9
6 a 10 years 5 7.6 6 a 10 years 04 4.4
11 a 20 years 5 7.6 11 a 20 years 15 16.5
> 20 years 56 84.8 > 20 years 62 68.2
Ex-smoker n % Ex-alcohol drinker n %
Yes 113 37.2 Yes 98 32.2
No 191 62.8 No 206 67.8
How long did you smoke? n % How long did you drink? n %
< 5 years 20 17.7 < 5 years 25 25.5
6 a 10 years 19 16.8 6 a 10 years 13 13.2
11 a 20 years 17 15.0 11 a 20 years 12 12.3
> 20 years 57 50.5 > 20 years 48 49.0
How long have you stopped smoking? n % How long have you stopped drinking? n %
< 5 years 26 23.0 < 5 years 29 29.6
6 a 10 years 11 9.7 6 a 10 years 17 17.4
11 a 20 years 22 19.5 11 a 20 years 11 11.2
> 20 years 54 47.8 > 20 years 41 41.8
Number of cigarettes/day n % Number of drinks/day n %
< 10 cigarettes/day 88 49.2 < 2 drinks/day 21 11.1
10 a 20 cigarettes/day 58 32.4 2 a 4 drinks/day 15 7.9
21 a 40 cigarettes/day 19 10.6 5 a 6 drinks/day 07 3.7
> 40 cigarettes/day 14 7.8 > 6 drinks/day 27 14.3

Occasional use 119 63.0
Type of cigarette n % Type of alcoholic drink n %
Paper cigarette 154 86.0 Beer 132 69.9
Smoking pipe 12 6.7 Wine 59 31.2
Straw cigarette 41 22.9 Cachaça 98 51.8
Cigar 01 0.6 Other distilled 69 36.5

SD, standard deviation.

Table 1: Sociodemographic charactesitics and frequency of risk habits among the participants of the study.
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Smoking experience
Yes

n (%)
No

n (%) X² PR CI 95% p-value

Age
40 - 61 years 94 (58.4%) 67 (41.6%)

0.35 0.957 0.606 - 1.513 0.472
>61 years 85 (59.4%) 58 (40.6%)
Sex
Men 59 (63.4%) 34 (36.6%)

1.15 1.230 0.796 - 2.175 0.172
Women 120 (56.9%) 91 (43.1%)
Skin color
Black 44 (75.9%) 14 (24.1%)

8.53 2.584 1.347 - 4.959 0.002*
White, brown and others 135 (54.9%) 111 (45.1%)

Alcohol experience
Yes

n (%)
No

n (%) X² PR CI 95% p-value

Age
40 - 61 years 119 (73.9%) 42 (26.1%)

20.06 2.955 1.827 - 4.779 <0.001*
>61 years 70 (49.0%) 73 (51.0%)
Sex
Men 78 (83.9%) 15 (16.1%)

26.82 4.685 2.532 - 8.666 <0.001*
Women 111 (52.6%) 100 (47.4%)
Skin color
Black 40 (69.0%) 18 (31.0%)

1.40 1.447 0.784 - 2.668 0.150
White, brown and others 149 (60.6%) 97 (39.4%)

X2, Chi-square value. PR, prevalence ratio. CI, confidence interval. * p < 0,05

Presence of Oral Potentially
Malignant Disorders

Yes
n (%)

No
n (%)

X² PR CI 95% p-value

Age
40 - 61 years 11 (6.8%) 150 (93.2%)

0.26 0.801 0.342 - 1.875 0.383
>61 years 12 (8.4%) 131 (91.6%)
Sex
Men 8 (8.6%) 85 (91.4%)

0.20 1.230 0.502 - 3.010 0.404
Women 15 (7.1%) 196 (92.9%)
Skin color
Black 11 (19.0%) 47 (81.0%)

13.31 4.546 1.900 - 10.960 0.001*
White, brown and others 12 (4.9%) 234 (95.1%)
Smoker
Yes 8 (12.1%) 58 (87.9%)

2.50 2.051 0.829 - 5.071 0.097
No 15 (6.3%) 223 (93.7%)
Alcohol drinker
Yes 11 (12.1%) 80 (87.9%)

3.79 2.303 0.976 - 5.433 0.047*
No 12 (5.6%) 201 (94.4%)
Total 23 (7,6%) 281 (92.4%) - - - -

X2, Chi-square value. PR, prevalence ratio. CI, confidence interval. * p < 0,05

Table 2: Relationship between smoking and alcohol experience and sociodemographic characteristics among the participants of the study.

Table 3: Relationship between Oral Potentially Malignant Disorders and sociodemographic characteristics and 
risk habits among the participants of the study.
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Discussion
SCCs and OPMDs are pathological changes originating 
in the lining tissue of the oral cavity and are directly 
associated with demographic characteristics, such as 
age, as well as risk habits, such as smoking and alco-
hol intake (9). As the prevalence of these lesions and 
associated risk factors varies significantly in different 
populations and geographic regions, knowledge on the 
local-regional epidemiological status is fundamental to 
the establishment of prevention measures and the early 
diagnosis of these conditions.
The World Health Organization strongly recommends 
population-based epidemiological surveys to determine 
the prevalence of oral lesions related to cancer (10). 
However, few studies with this methodological design 
are found in the scientific literature. In Brazil, preva-
lence data regarding malignant and potentially malig-
nant lesions of the oral cavity are mainly from studies 
conducted at institutions or healthcare establishments 
with non-random samples, which substantially increas-
es the risk of bias and compromises the external validity 
of the findings.
The pooled global prevalence of OPMDs calculated in 
a meta-analysis of a systematic review conducted by 
Mello et al. (7) was 4.47%. When only considering leu-
koplakia and erythroplakia, the prevalence was 4.28% 
(9). In the present study, a much higher rate of PMDs in 
the oral cavity clinically characterized as leukoplakia, 
erythroplakia, and erythroleukoplakia was found in 
the population studied (7.6%). Population-based cross-
sectional studies conducted in Brazil, such as the in-
vestigation by Ferreira et al. (10), report a much lower 
prevalence of oral leukoplakia (2.3%) and erythropla-
kias (0.3%) in rural workers. In contrast, Pivovar et al. 
(11) found a nearly 25% rate of leukoplakia in a popula-
tion classified as having a high risk of oral cancer. The 
considerable variability in the prevalence of these disor-
ders may be related to sociodemographic characteristics 
and the frequency of cultural practices considered risk 
habits in different populations.

Smoking and alcohol use are well-established etiologi-
cal factors for OPMDs and play an equally important 
role in the progression of these lesions (9,12). In the 
multivariate model of the present study, the prevalence 
of OPMDs was significantly higher among individuals 
who used tobacco or alcoholic beverages. Moreover, 
due to the synergistic effect, the prevalence was 4.14-
fold higher among those who reported the concomitant 
use of these two substances.
Although the prevalence of these habits has diminished 
in Brazil in recent years, there is a marked inequality 
in the reach and effectiveness of prevention measures 
in different socioeconomic strata (13,14,15). Popula-
tions who live in the interior of the state are expected to 
behave differently compared to those who live in large 
metropolises in terms of risk factors associated with 
OPMDs and oral cancer. The rates of smoking and alco-
hol use in the present study are higher than the average 
for Brazil as a whole and for the northeastern region in 
particular (13,14). This finding is compatible to data re-
ported by Amarasinghe et al. (16) for a rural population 
in the interior or Sri Lanka. Thus, regional differences 
in the prevalence of OPMDs seem to accompany those 
of tobacco and alcohol use.
There is no consensus in the literature on the associa-
tion between sex and oral OPMDs, as the distribution 
of such disorders is directly influenced by socioeco-
nomic and cultural aspects (7). Although some clinical 
types of OPMDs, such as actinic cheilitis, are more 
prevalent among men (10), no significant difference 
between the sexes was found regarding the prevalence 
of OPMDs in the present study. This may partially be 
explained by the greater similarity in the social behav-
ioral patterns of men and women in instate populations 
regarding risk habits, especially smoking. Indeed, 
no significant difference in smoking experience was 
found between the sexes.
Few studies have analyzed the distribution of OPMDs 
in different ethnic groups. In a systematic review con-
ducted by Mello et al. (7), the authors found a greater 

Adjusted PR (CI 95%) p-value
Skin color
Black 4.783 (2.327 - 9.831) < 0.001*
White, brown and others 1.00 -
Risk habits
Smoker and alcohol drinker 4.143 (1.369 - 12.541) 0.012*
Non-smoker and alcohol drinker 3.207 (1.229 - 8.369) 0.017*
Smoker and non-alcohol drinker 1.971 ( 0.695 - 5.590) 0.202
Non-smoker and non-alcohol drinker 1.00 -

PR, prevalence ratio. CI, confidence interval. * p < 0,05

Table 4: Adjusted Prevalence Ratios and its respective 95% Confidence Interval for the association between the 
presence of Oral Potentially Malignant Disorders and skin color, smoking and alcohol drinking habits.
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frequency of OPMDs in “light skin” individuals. In 
contrast, the prevalence was 4.78-fold greater among 
black skin individuals in the present investigation. 
This difference is probably not due to biological fac-
tors, as the quantity and distribution of melanin in tis-
sues is neither a risk factor nor protection factor for 
the development of OPMDs, mainly because these are 
lesions for which ultraviolet solar radiation is not a de-
terminant etiological factor. The greater prevalence in 
black individuals seems to be related to the marked so-
cial inequality and greater difficulty in gaining access 
to services and information. Kravietz et al. (17) high-
lighted important racial inequality regarding access to 
information and screening services for head and neck 
cancer in the United States. Such inequality tends to 
be greater in municipalities distant from metropolises, 
which contributes to an increased risk of oral cancer 
and OPMDs in these populations.
Although lesions located in the mouth are accessible 
to a visual inspection and palpation (18), the diagnosis 
is generally performed when such lesions are already 
in late stages (3). Although there is little current evi-
dence on the effectiveness of screening programs for 
oral cancer (19), early detection of OPMDs in stages 
prior to a possible malignant transformation has the 
potential to reduce morbidity and mortality rates re-
lated to these conditions, especially in individuals ex-
posed to risk factors (7,18). However, there is a lack of 
decentralized programs for the early identification of 
oral lesions in instate regions (10). In this regard, the 
data of the present study can assist in guiding such 
programs to populations at greater risk.
The present study has limitations that should be con-
sidered. The cross-sectional design does not enable 
the establishment of a cause-and-effect relationship 
between exposure and outcome in the analysis of asso-
ciations between variables. The lack of histopathologi-
cal data impedes a more in-depth analysis of morpho-
logical changes and the potential for the progression 
to malignancy in the lesions clinically diagnosed as 
OPMDs. Moreover, the lack of methodological stan-
dardization among prevalence studies in the literature 
regarding sampling procedures and the diagnosis of 
lesions compromises the uniformity of the data and 
hinders the comparison of the results.
In conclusion, the population in the present study had 
a high prevalence of OPMDs and associated risk hab-
its. The majority of lesions were clinically character-
ized as leukoplakia. The prevalence of OPMDs was 
higher among individuals with black skin color and 
those who had the concomitant habits of smoking and 
alcohol use. These findings underscore the importance 
of intensifying policies aimed at primary prevention 
and the early diagnosis of OPMDs and oral cancer 
with a focus on the dissemination of information and 

the control of risk habits, especially in more vulner-
able geographic areas and socioeconomic strata, as 
lifestyle and living conditions in rural and semi-urban 
areas differ considerably from those found in large ur-
ban centers.
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