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Abstract

Aim: This study evaluated oral cancer (OC) awareness,
risk factors, preventive measures, and early detection in
high-risk populations. Materials and methods: Partici-
pants included an experimental group (EG) of patients
treated for alcohol-related mental disorders at Univer-
sity Hospital Center Sestre milosrdnice (June 2022-March
2023) and a control group (CG) screened during the Oral,
Head and Neck Cancer Awareness Week (April 2023) at
the University of Zagreb’s School of Dental Medicine.
Both groups were surveyed to evaluate their under-
standing of OC, their opinions, smoking and alcohol con-
sumption habits. Results: In a study of 282 participants,

68.1 % were in the EG and 31.9 % in the CG, with a
gender distribution of 34.4 % female and 65.2 % male,
and a median age of 52. Smoking was more prevalent in
the EG (72.5 %) than in the CG (24.4 %). The EG also had
significantly lower education levels (p < 0.009). Aware-
ness of OC was high in both groups (73.2 % EG, 85.4 %
CG), but only a small fraction had previously attended
screening examinations (SE) (6.9 % EG, 18.7 % CG). A
large majority believed that alcohol and smoking to-
gether increased OC risk (95.7 % EG, 98.7 % CG), and
many expressed interest in learning more about OC (83.2
% EG, 75.3 % CG). Higher education was linked to more
frequent SE attendance (p = 0.041) and lower smoking
rates (p = 0.042). Conclusion: The study highlights the
need for enhanced OC education and screening, espe-
cially among high-risk groups, to improve prevention
and early detection efforts.
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Introduction

Drinking alcoholic beverages is one of the oldest
forms of socially acceptable behavior which may result
in alcohol addiction, one of the leading public health is-
sues [1,2]. Alcohol addiction is characterized by alcohol
cravings, loss of control over drinking, physical symp-
toms of withdrawal in case of drinking cessation, rise of
alcohol tolerance, increase in the consumed amount, dis-
regard for other interests and continuation of drinkingin
spite of awareness on harmful consequences. It is often
associated with other psychiatric disorders and linked to
a change in behavior and also leads to numerous somat-
ic complications and conditions, including consequences
on oral health. Research has shown that heavy drinkers
have poorer oral hygiene, dental care, periodontal status,
fewer teeth, more carious lesions, gingival diseases, inter-
dental papillae bleeding and deep gingival pockets con-
nected with bone loss as well as a higher rate of oropha-
ryngeal cancers [3-6]. It’s important to accentuate that
around 80 % of alcohol addicts are also heavy smokers.
In tobacco smokers, ethanol increases the permeation
of tobacco carcinogens by increasing membrane perme-
ability of the oral mucosa epithelial cells [7].

Oral cancer (OC) is the sixth most prevalent malignant
tumor in humans and typically the most common tumor
found in the head and neck region [8]. Typically, OC pre-
dominantly affects males aged 40 and older who engage in
smoking and alcohol consumption [9]. However, there has
recently been an increase in the incidence of OC among
women due to ie. increased alcohol consumption and
smoking habits [10,11]. According to the latest data from
the American Cancer Society, approximately 54,000 new
cases of OC were reported in the United States in 2021,
leading to more than 10,000 fatalities [12]. In the United
Kingdom, there was an average of over 12,000 new cas-
es during the period from 2016 to 2018 [13]. Data from
the Croatian Institute of Public Health for the year 2018
recorded around 500 new cases of OC, resulting in 377
deaths, with 299 of those being men [14,15]. The most
frequently occurring type of OC is squamous cell carci-
noma. Squamous cell carcinoma of the oral cavity, as one
of the most common malignancies in the wotld, appears
not only in developing countties but also in highly indus-
trialized countries. The junction of the soft and hard palate
represents the upper, and the line of large papillae at the
base of the tongue represents the lower border of oral and
pharyngeal cancer [10]. It often develops from potentially
malignant oral disorders such as leukoplakia and erythro-
leukoplakia, even though clinical presentation of OC is
highly variable. In general, mucosal lesion that does not
heal for two or three weeks should raise suspicion [17,18].

Despite simple and non-invasive oral cavity exami-
nation, many cases are still diagnosed in the advanced

stage [16,19]. Primarily, it’s a condition that doesn’t show
symptoms, and signs typically emerge in the advanced
stage, which is the primary cause of delayed diagnosis.
Detecting and treating it early remains crucial for en-
hancing patient survival rates [20]. Individuals diagnosed
with OC in its initial stage have an 80% five-year survival
rate, whereas those diagnosed OC when regional lymph
nodes are involved have a five-year survival rate of 40 %
[12]. The duration from the onset of the first symptoms
to the patient’s initial examination is referred to as the
“first lost time.” Although multidisciplinary approaches
and variety in multimodal therapy have improved, sci-
entific data still shows that many general dentists, as the
first step in disease recognition, do not examine oral mu-
cosa during a standard dental appointment [16,21-24].

In separate studies, Rogers and associates and Hol-
lows and associates investigated the causes behind de-
layed medical appointments. Researchers discovered that
half of the patients believed their symptoms would re-
solve on their own. Additionally, one-third of the pa-
tients (36 %) shifted to a soft food diet before seeking
medical advice, and a relatively small percentage (13 %)
perceived their condition as a severe illness. A majority
of OC patients tend to have lower socioeconomic status,
engage in alcohol consumption, maintain suboptimal
oral hygiene practices, and do not regularly visit both
dentists and doctors [25,26]. Poor and late prognosis of
patients with oral cavity cancer is attributed to the lack
of knowledge about OC in both patients and healthcare
professionals [27,28]. Conducted research shows a cor-
relation between a lack of knowledge and inability to
perform standardized preventive and diagnostic proce-
dures by doctors and a lack of knowledge in the general
population about OC and its risk factors [29,30]. It is of
utmost significance that individuals are not only under
the care of dentists but also well-informed and educat-
ed. This will inspire them to proactively seek more regu-
lar oral cavity examinations, leading to the earlier identi-
fication of cancer.

OC has a multifactorial etiology. Along with some
potential genetic risk factors such as hereditary p53 gene
mutation, the dominant role is played by chemical car-
cinogens such as nitrosamines and hydrocarbonate aris-
ing as a result of the metabolic decompensation of to-
bacco and alcohol [31]. The especially high risk for the
disease development lies in the fact that alcohol and to-
bacco act synergistically, increasing the risk for OC up to
15 times [16,32-36]. Although alcohol and tobacco have
a synergistic effect on the etiology of OC, alcohol con-
sumption is linked to an increased risk of cancer even
in nonsmokers [16]. Continuous exposure to intense
sunlight poses a potential hazard for the onset of lip
cancer [10]. Furthermore, human behaviors, socioeco-
nomic position, attitude towards health, and presence of
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other comorbidities such as acquired immune deficien-
cy syndrome diagnosis benefit higher incidence of OC
diagnosis [37]. Besides genetics, all the risk factors are
preventable and can be overcome by proper nutrition,
adequate oral hygiene, education, and avoiding smoking
and alcohol abuse. An increase in socioeconomic status
and lifestyle risk factors change, play an important role
in disease prevention as well [32,38-40].

Cancer prevention means eliminating or minimizing
exposure to the most common risk factors: smoking,
diet, alcohol, physical inactivity, infections, and exposure
to carcinogens. Primary prevention measures are aimed
at eliminating known risk factors. The goal of second-
ary prevention is eatly and timely diagnosis and treat-
ment, and tertiary prevention aims to reduce or elimi-
nate the complications and consequences of the disease
and treatment [41].

According to Sankaraharayanah and associates,
screening programs represent a great tool to prevent
many deaths annually [42]. In 2004, Boundouki and as-
sociates conducted a study that revealed distributing
pamphlets containing information about OC signifi-
cantly heightened awareness of the condition, dimin-
ished apprehension and anxiety related to screening,
and encouraged regular checkups when compared to a
control group that did not receive the same informa-
tional materials [43]. In case preventive programs are
carried out continuously including high-risk individuals,
it may improve survival rates, change the stage at which
cancer is detected and consequently decrease mortality
[44]. The oral cavity can undergo a swift, painless, non-
invasive, and cost-effective evaluation, and, if needed, a
prompt biopsy can be performed to verify the specific
diagnosis.

Screening initiatives should aim for substantial par-
ticipation rates to ensure effective and efficient testing,
diagnosis, and treatment [45]. According to a meta-anal-
ysis conducted by Speight and associtaes for OC screen-
ing to transition into a nationally organized program,
it must present robust evidence of reducing mortality
or morbidity while also demonstrating that its proto-
col aligns with ethical and societal standards accepted
by healthcare professionals and the general public. The
advantages of screening should outweigh any psycho-
logical or physical harm associated with the procedure.
Additionally, there should be a well-defined program
management and monitoring strategy in place, support-
ed by facilities staffed with adequately trained healthcare
providers [46]. Furthermore, the cost-effectiveness of
screening in managing the underlying disease should also
be considered.

However, proactive screening programs often target
the wrong group of patients. Although smokers and al-
cohol drinkers are the ones who would benefit the most

from such programs they usually do not visit doctors, let
alone respond to preventive check-ups [47-49].

Other important studies confirm that geographical
and culturological differences, and level of education, all
affect the awareness of OC presence [50,51]. OC and
its treatment represent a serious global health challenge
affecting our patients’ lives in many aspects, including
physical, esthetical, speech, psychological, and financial,
decreasing the life quality [16]. Therefore, oral health
care providers take an important place in managing, as
well as preventing OC [17].

This study aimed to examine oral mucosa from the
patients who consume alcohol, and the control group
during the “Oral head and neck cancer awareness week”,
and also to compare the awareness of these two groups
regarding OC, its risk factors, preventive measures, and
early detection during screening. Additionally, the study
aimed to investigate whether variables like education lev-
el and gender had an impact on the knowledge.

Materials and Methods

The study was conducted from June 2022 to March 2023
and was approved by the Ethics Committee of the School of
Dental Medicine University of Zagreb (No. approval: 05-PA-
30-VIII-5/2022.) as well as by the Ethics Committee of Ses-
tre milosrdnice University Hospital Center (No. approval 003-
06/22-03/011).

There were 282 participants included. The participants were
divided into two groups: the experimental group (EG) and the
control group (CG). The experimental group consisted of 192
patients who were treated for alcoholism at the Department
of Psychiatry, Sestre milosrdnice University Hospital in Zagreb.
The control group consisted of 90 patients who attended com-
plimentary screening assessments as part of World Oral, Head,
and Neck Cancer Awareness Week at the Department of Oral
Medicine at the University of Zagreb School of Dental Medi-
cine. Each participant first underwent a detailed examination of
the oral mucosa and then answered the questionnaire. Before
filling out the questionnaire all respondents signed an informed
consent.

The questionnaire was structured into four sections: The
first section covered general and social characteristics of the
participants, including age, gender, educational attainment, and
employment status. The second section focused on the respon-
dents’ smoking and alcohol consumption habits. It consisted of
five questions related to smoking, such as whether they smoke,
daily cigarette consumption, duration of smoking, attempts to
quit, and intentions to quit. Additionally, there were six ques-
tions regarding alcohol consumption, including whether they
consume alcohol, the frequency of consumption per week,
contemplation of drinking less, experiences of criticism from
others, feelings of guilt related to alcohol, and instances of
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needing to drink in the morning to alleviate a hangover. Alcohol
consumption was measured in units, with one unit equivalent
to 3 deciliters of beer, 1 deciliter of wine, or 0.03 deciliters of
spirits. The third section assessed the respondents’ awareness
of OC. It included 13 questions about their knowledge of OC,
its causes, prevalence, mortality rate, and their own perceived
risk of developing OC in the future. The fourth section was
exclusively for respondents who identified as smokers and con-
tained two questions related to evaluating their risk of develop-
ing OC compared to non-smokers of the same age and gender.
The attitudes and awareness of respondents were gauged us-
ing the Likert scale, which allowed them to express the extent
of their knowledge or agreement with specific statements on a
scale from 1 (significantly lower than others) to 5 (significantly
higher than others). Additionally, respondents could provide
“YES,” “NO,” or “I DONT KNOW” responses to certain
questions, particularly those concerning smoking and drinking
habits. The survey questionnaire was entirely anonymous and
did not permit the inclusion of personal information such as
names, surnames, dates of birth, or residential addresses of the
respondents. The data were arranged into files using Microsoft
Excel from Microsoft Inc. (USA) and subjected to statistical
analysis utilizing SPSS (IBM Inc, USA). It’s worth noting that
some participants did not respond to specific questions, result-
ing in statistics being computed only for those participants who
provided answers to those particular questions. To evaluate the
normality of the data distribution, the Kolmogorov-Smirnov
test was employed. Since the data did not exhibit a normal dis-

Table 1. Demographic characteristics of the participants

tribution, non-parametric tests were applied. Nominal variables
were presented as proportions, while ordinal variables were rep-
resented by their median values along with their range. Differ-
ences between categorical variables were determined using the
chi-square test, whereas distinctions between ordinal variables
were examined using the Mann-Whitney or Kruskal-Wallis test
p - values less than 0.05 were considered statistically significant.

Results

In total, 282 participants attended the screening
event, with 94 of them being female (33.3 %) and 178
male (63.1 %). Ten participants did not provide an an-
swer. The median age for female participants was 63
years (ranging from 20 to 85), while for males, it was 48
years (ranging from 20 to 92). The demographic details
of the participants are presented in Table 1. There was
a significant age difference between males and females
(p < 0.001, Mann-Whitney test). No significant differ-
ence was found in education between the two groups
(p = 0.904, chi-square test), as majority of the partici-
pants had high school education (59.9 %). Table 2 dis-
plays smoking and alcohol consumption patterns, and
differences between genders, while Table 3 illustrates the
variations in these habits across different education lev-
els. There were no significant differences in the propos-
tion of smokers and non-smokers between males and

Differences among the sexes  Differences in education

Total Females Males P) ®)

Sex N (%)
(10 missing) 273 (96.4) 94 (33.3) 178 (63.1) 0.904*
Age
(74 missing) 52 (20-92) 63 (20-85) 48 (20-92) < 0.001** 0.231#F*
(median; min - max)
Education N (%)
(6 missing)

Elementary school 20 (7.3) 6 (6.6) 14 (8.0)

High school 167 (60.7) 57 (62.06) 103 (58.5) 0.004*

College degree 32 (11.6) 11 (12.1) 21 (11.9) ’

University degree 56 (20.4) 17 (18.7) 38 (21.6)
Employment N (%0)
(4 missing)

Retired 93 (33.6) 52 (55.3) 38 (21.7)

Employed 139 (50.2) 25 (26.06) 109 (62.3) < 0.001* 0.016*

Unemployed 45 (16.2) 17 (18.1) 28 (16.0)

*chi-square test; **Mann-Whitney test; ***Kruskal Wallis test
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Table 2. Sex-based disparities in smoking and alcohol consumption habits

Sex
Total Females Males differences [p]
Smoking N (%0)
(1 missing)
Yes 159 (56.8) 47 (50.0) 109 (61.06)
No 90 (32.1) 36 (38.3) 50 (28.2) 0.172*
Former 31 (11.1) 11 (11.7) 18 (10.2)

Years of non smoking (median; min-max) 8 (0.3 - 40) 9 (1.5-25) 3.5 (0.3 - 40) 0.359**
Cigarettes a day (median min — max) 20 (5 - 60) 20 (5 - 60) 20 (5 - 60) 0.009%*
Years of smoking (median min — max) 24.5 (1 - 56) 21 (2-50) 33 (1 -506) 0.620%*

Do you contemplate quitting? N (%0)

(6 missing)

No 91 (59.5) 28 (6.9) 63 (58.9)
I plan to stop in the next 6 months 51 (33.3) 15 (32.0) 36 (33.6) 0.964*
I am currently in the phase of cessation 11 (7.2) 3 (6.5) 8 (7.5
Did you ever try quitting? N (%0)
(1 missing)
Yes 103 (65.2) 28 (59.6) 72 (66.7) 0.306%
No 55 (34.8) 19 (40.4) 36 (33.3) '
Alcohol drinking? N(%o)
(8 missing)
Yes 205 (75.1) 51 (54.3) 147 (86.0)
< 0.001*
No 68 (24.9) 43 (45.7) 24 (14.0)

How many units a week? N (%0)

< 7 units a week 57 (26.4) 23 (41.8) 32 (20.8)
7-14 units a week 68 (31.5) 18 (32.7) 47 (30.5) 0.002*
> 14 units a week 91 (42.1) 14 (25.5) 75 (48.7)
Did you ever think you need to reduce drinking? N(%0)
Yes 195 (87.8) 41 (75.9) 147 (91.3)
0.003*
No 27 (12.2) 13 (24.1) 14 (8.7)

Did other people ever criticize your drinking? N (%)

Yes 154 (70.3) 29 (54.7) 121 (76.1) 0.003*
No 65 (29.7) 24 (45.3) 38 (23.9) '
Did you ever feel guilty about your drinking? N (%)
Yes 190 (84.8) 42 (75.0) 141 (87.6) 0,026+
No 34 (15.2) 14 (25.0) 20 (12.4) '
Did you ever have to drink in the morning to calm down
or ease hangover? N (%)
Yes 130 (57.3) 21 (36.8) 103 (63.2)
<0.001*
No 97 (42.7) 36 (63.2) 60 (36.8)

*chi-squate test; **Mann-Whitney test
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Table 3. Disparities in smoking and alcohol consumption habits across various education levels

Differences
among the
Total Females Males sexes (p)
Smoking N (%)
(1 missing)
Yes 159 (56.8) 47 (50.0) 109 (61.6)
No 90 (32.1) 36 (38.3) 50 (28.2) 0.172%*
Former 31 (11.1) 11 (11.7) 18 (10.2)

Years of non smoking (median; min - max) 8 (0.3 - 40) 9(1.5-25 35(0.3-40) 0.359%*
Cigarettes a day (median min — max) 20 (5 - 60) 20 (5-60) 20 (5 - 60) 0.009**
Years of smoking (median min — max) 24.5 (1 - 56) 21 (2-50) 33 (1-56) 0.620**

Do you contemplate quitting? N (%0)

(3 missing)

No 92 (59.0) 28 (60.9) 63 (58.9) 0.964%
I plan to stop in the next 6 months 53 (34.0) 15 (32.6) 36 (33.0) '
Did you ever try quitting? N (%0)
(1 missing)
Yes 103 (65.2) 28 (59.6) 72 (66.7)
0.396*
No 55 (34.8) 19 (40.4) 36 (33.3)
Alcohol drinking? N (%)
(8 missing)
Yes 205 (75.1) 51 (54.3) 147 (86.0)
< 0.001%*
No 68 (24.9) 43 (45.7) 24 (14.0)

How many units a week? N (%0)

< 7 units a week 57 (26.4) 23 (41.8) 32 (20.8)
7-14 units a week 68 (31.5) 18 (32.7) 47 (30.5) 0.002*
> 14 units a week 91 (42.1) 14 (25.5) 75 (48.7)
Did you ever think you need to reduce drinking? N (%)
Yes 195 (87.8) 41 (75.9) 147 (91.3)
0.003*
No 27 (12.2) 13 (24.1) 14 (8.7)
Did other people ever criticize your drinking? N (%)
Yes 154 (70.3) 29 (54.7) 121 (76.1)
0.003*
No 65 (29.7) 24 (45.3) 38 (23.9)
Did you ever feel guilty about your drinking? N (%0)
Yes 190 (84.8) 42 (75.0) 141 (87.0)
0.026*
No 34 (15.2) 14 (25.0) 20 (12.4)
Did you ever have to drink in the morning to calm down
or ease hangover? N (%)
Yes 130 (57.3) 21 (36.8) 103 (63.2)
< 0.001*
No 97 (42.7) 36 (63.2) 60 (36.8)
*chi-square test; **Mann-Whitney test
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Table 4. Knowledge about oral cancer and perceived risk

Don’t Differences  Differences
know / among the  in education
Yes No Unsure sexes (p) (p)
1 ?
21(({/1/)0u ever hear about oral cancer before: 208 (77.3) 45 (16.7) 16 (5.9) 0.009% 0.620%
; ; 5
glg/z;)u ever hear about oral cancer screening beforer 126 (45.3) 127 45.7) 25 (9.0) 0.025% 0.357*
; ; 5
glcg)/iz)ou ever attend oral cancer screening before? 30 (10.2) 242 (86.7) 7 (2.5) 0.006* 0.047*
Which of the following increases risk of oral cancer?
N (%)
Smoking 251 (90.9) 6 (2.2) 19 (6.9) 0.196* 0.292%
Regular drinking 237 (86.5) 16 (5.8) 21 (7.7) 0.280* 0.401*
Eating spicy foods 121 (44.5) 72 (26.5) 79 (29.0) 0.851* 0.332%
Chronic mechanic trauma 107 (38.9) 60 (21.8) 108 (39.3) 0.006* 0.007*

*chi-square test; **Mann-Whitney test; ***Kruskal Wallis test

females. However, there was a significant difference in
the proportion of smokers and non-smokers among
different education groups as non-smokers had higher
education levels (p = 0.041). There was a slight statistical
significance indicating a trend where, with an increase
in the level of education, participants smoke less (p =
0.042). Men smoked more cigarettes daily (p = 0.002),
and there was a mild difference between genders, indi-
cating that men have smoked more cigarette packs in
their lifetime (pack in life; p = 0.042). Males reported
a significantly higher rate of alcohol consumption than
females (p < 0.001, chi-square test). Among participants
who consumed alcohol, there were no significant differ-

ences in the number of drinks per week among various
education groups. However, a significant difference was
observed between males and females with males drink-
ing more units per week (p = 0.002). Furthermore, men
were more frequently irritated by others criticizing their
drinking (p = 0.003), more often felt guilty about drink-
ing (p = 0.026), and more frequently needed to have a
drink in the morning to alleviate hangovers (p < 0.001).

Tables 4-7 provide information on participants’
knowledge about OC (OC) and their perception of its
risk. The majority of participants (208 or 77.3 %) had
heard of OC but only 126 (45.3 %) heard about OC
screening before. The majority of participants had not

Table 5. Attidues towards oral cancer prevalence and mortality

Lower Equal Higher Differences  Differences
Lowest of  than other to other than other  Highestof  among the in education
all cancers cancers cancers cancers all cancers  sexes (p*) ®*
Oral cancer preva-
lence compared to
other cancers (lung, 30 (10.8) 105 (37.9) 108 (42.06) 22 (7.9) 2(0.7) 0.835* 0.444*
breast, colon, pros-
tate) N (%)
Oral cancer mortal-
ity compated to other
cancers (lung, breast, 32 (11.6) 109 (39.4) 98 (35.4) 30 (10.8) 8 (2.9 0.772* 0.524%
colon, prostate) N
(7o)
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Table 6. Attidues towards oral cancer overall mortality

Differences Differences
among the in education
< 5% 6-25% 26-50% 51-75%  76-100%  sexes (p¥) )
Overall oral cancer 38 (13.8) 96 (349)  84(30.5) 46 (16.7) 11 (4.0) 0.268* 0.468*

mortality N (%0)

previously attended OC screening (242 or 86.7 %). There
was a significant difference between males and females,
as female participants were more likely to hear about OC
(p = 0.009), OC screening (p = 0.025) or to attend OC
screening before (p = 0.006). Furthermore, there was a
slight difference among participants with different edu-
cation levels, as participants with higher education levels
more frequently attended OC screening (p = 0.047).

A significant number of participants (251 or 90.9 %)
recognized smoking as a risk factor for OC, but fewer
provided correct answers about other risk factors. There
was a significant difference found between males and
females or among participants with different education
levels in terms of this knowledge regarding chronic me-
chanical trauma, as the majority of women (p = 0.006)

Table 7. Attidues towards smoking as a predicting factor

and more educated participants (p = 0.007) considered
it as a risk factor for OC, while most men responded
with “don’t know / not sure” (40.6 %). However, there
were no statistical differences among education levels of
participants about OC prevalence and mortality as most
of them considered it equal or lower than other cancers.

Women more frequently visited dentists for regu-
lar check-ups (p = 0.017), and there was also a trend
where, with an increase in the level of education, visits
to the dentist were more regular/frequent (p = 0.015).
Most participants believed that their risk of develop-
ing OC was similar to that of others of their age and
gender. Smokers were more likely to estimate their OC
risk as lower compared to non-smokers of their age and
gender. A significant difference was observed between

Significantly
smaller
than other

people

Smaller
than other
people

Similar
to other
people

S1g;11.1ﬁcantly Differences Differences
igher . .
among the in education

than other r” -
. sexes (p*) D)

Higher
than other
people

Compared to people
of your age and sex,
what is your chance
of getting oral can-
cer? N (%)

30 (10.8) 53 (19.1)

Smokers only

Compared to smokers
of your age and sex,
what is your chance
of getting oral can-
cer? N (%)

4 (2.6) 17 (11.0)

Compared to non-
smokers of your age
and sex, what is your
chance of getting oral
cancer? N (%)

8(5.2) 16 (10.4)

127 (45.7)

91 (58.7)

53 (34.4)

55 (19.8) 13 (4.7) 0.680* 0.300%

34 (21.9) 9 (5.8) 0.215* 0.103*

46.(29.9) 31 (20.1) 0.029% 0.661*

*chi-square test
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males and females as more women consider that non-
smokers of their age and sex have higher OC risk (p =
0.029). On the other hand, no statistical difference was
present among participants with different education lev-
els in this regard. 80.9% of participants want to learn
more about OC.

Statistically significant difference in sex (p < 0.001),
age (p < 0.001), and education (p = 0.009) was found
between the experimental (N = 190; 67.6 %) and con-
trol (N = 91; 32.4 %) group. The experimental group
has more men, the control group had very few partici-
pants under 50 years old, and the distribution of educa-
tion, while not statistically significant in terms of differ-
ence, showed a similar trend. More participants in the
experimental group have lower education levels (mostly
middle and high school education, followed by elemen-
tary vocational education). A statistically significant dif-
ference was also observed in employment (p < 0.001)
with more employed and unemployed individuals in the
experimental group, while more retired persons were
found in the control group. Additionally, higher propor-
tion of smokers was found in the experimental group (p
< 0.001). Among smokers in the experimental and con-
trol groups, there was a significant difference, with those
in the experimental group smoking more cigarettes daily
(p = 0.003) and for a longer time (p = 0.003). For all
questions related to alcohol (Yes/No, number of units
of alcohol per week, thoughts about reducing alcohol
consumption, criticism of drinking, guilt feelings, drink-
ing in the morning to reduce/alleviate hangovers), there
was a significant difference (p < 0.001), which is, in fact,
the distinguishing criterion between these two groups
(treated alcohol drinkers and the control group). There
was no significant difference between the groups in at-
titudes about the frequency of oral cavity cancer com-
pared to other cancers, but there was a difference in atti-
tudes about the mortality of oral cavity cancer compared
to other cancers, with participants in the experimental
group generally believing that oral cavity related mortal-
ity was similar to other cancers, while the control group
considered OC more serious (p < 0.001). For questions
“Have you ever heard of a screening for early detection
of oral cancer?” and “Have you ever been screened for
early detection of OC?” there was a significant differ-
ence in favor of the control group (both p values are
p = 0.012). For spicy food, sun exposure, and chronic
mechanical irritation as risk factors in the development
of OC, there was a significant difference between the
groups, with the control group having a higher score
for spicy food (p = 0.029), and the experimental group
having higher scores for sun exposure and chronic me-
chanical irritation (both p values are p < 0.001). There
was also a significant difference in the number of dental
check-ups in favor of the control group, with as many as

70.4 % of participants in the experimental group visiting
the dentist only when something bothered or hurt them
(p = 0.009).

Discussion

Alcohol dependence is a multifactorial and multidi-
mensional problem, and the association between alco-
holism and comprehensive health issues has long been
well-documented [52-56]. The oral mucosa and hard
dental tissues are directly exposed to the harmful effects
of alcohol [57].

Numerous socioepidemiological studies have shown
the considerable impact of sociobehavioral and environ-
mental factors on oral health and disease [58]. Primary
risk factors encompass unhealthy lifestyles, including
inadequate diet, nutrition, dental hygiene, and the con-
sumption of tobacco and alcohol. Additionally, limited
access to oral healthcare and inadequate living condi-
tions further contribute to these issues [59]. Our find-
ings indicate that a significant portion of patients in the
EG had a lower level of education compared to the CG.
This underscores the well-established fact that individu-
als with higher levels of education tend to prioritize their
health more and engage in preventive checkups more
regularly. Additionally, participants with higher educa-
tional attainment were found to be less likely to smoke,
with a statistically significant difference in the propor-
tion of smokers between the two groups, with the EG
showing a higher prevalence (72.5 % vs. 24.4 %). This
observation confirms the established association be-
tween alcohol consumption and smoking;

The interplay between alcohol and cigarettes is pat-
ticularly noteworthy when aiming for abstinence from
either substance. Studies suggest that individuals who
are smokers and become alcohol-dependent have a
higher likelihood of successfully completing alcoholism
treatment. However, it is consistently documented that
alcohol consumption can trigger a relapse in smoking
behavior [60].

Concerning alcohol consumption, our findings reveal
significant variations based on gender and educational
attainment. To enhance early detection and treatment of
OC, future screening initiatives should be more proac-
tive and focused on high-risk populations. Our results
demonstrate that men consumed alcohol more frequent-
ly than women, and individuals with lower levels of edu-
cation had higher alcohol consumption rates compared
to those with higher educational backgrounds. Howev-
er, it’s worth noting that a study conducted in 2022 by
Andabak Roguljand and associates reported contrasting
findings regarding education levels [51]. Patients in the
EG belong to a high-risk category for OC development,
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which may also be indicative of a propensity for riskier
health behaviors, including reduced health awareness and
less frequent medical visits [61]. Research consistently
confirms that poor oral hygiene practices and infrequent
dental check-ups increase the risk of developing head
and neck cancers, including OC [39,62]. Moreover, it is
less probable that individuals in the high-risk category
for head and neck cancer development will proactively
seek preventive screenings. This, in part, could account
for our findings indicating a lower likelihood of eatly
OC detection. Furthermore, our results indicate that
general dentists are not routinely conducting preventive
screenings for early OC detection in patients undergoing
regular dental check-ups, including those in the high-risk
group. These findings are not exclusive to the Republic
of Croatia and are consistent with research conducted
in the United States, Japan, Australia, and Spain [21-24].
In addition, Sankaraharayanah and associates conducted
research to assess the effectiveness of screening in re-
ducing OC mortality [42]. They studied a total of 29,102
individuals who received annual exams over a period of
three years. During these screenings, 5,145 lesions were
identified, and 63 % of them were subsequently subject-
ed to further testing. The researchers concluded that can-
cer screening has the potential to prevent up to 37,000
deaths annually in India, indicating that it could become
a widespread practice. Moreover, a dose-response study
unveiled a direct relationship between increasing daily al-
cohol consumption and a heightened risk of death from
upper aerodigestive tract cancer. Specifically, when al-
cohol consumption reached a moderate-to-heavy level,
study conducted by Li and associates demonstrated a
positive correlation between alcohol intake and mortal-
ity from upper aerodigestive tract cancer [49]. It is often
observed that individuals grappling with alcoholism tend
to deny existing health issues and avoid medical exami-
nations, be they preventive or routine. Cheung and asso-
ciates demonstrated, in a comprehensive study spanning
9 years of follow-up, that those individuals at the high-
est risk for OC benefited the most from OC screening
[48]. Our research findings reveal that the majority of
screening participants neither currently smoke nor have
a history of smoking, and they also abstain from alcohol
consumption (as shown in Table 2). This places them
outside the high-risk groups for OC. Participants in the
experimental group also tend to visit the dentist less fre-
quently, typically only when necessary. In contrast to our
findings, a study by Akinkugbe and associates indicated
that individuals who were current alcohol users in the
past year were more likely to have seen a dentist [63].
This same study also suggested a reduced likelihood of
OC early detection examinations among current alcohol
users compared to former users, which aligns with the
results of our research. In our study, it is evident that

the majority of patients in the EG only seek dental care
when they have a pressing need. Additionally, patients
often prove challenging to treat due to their non-compli-
ance with treatment plans and instructions.

Moreover, a significant portion of patients also ex-
perience dental anxiety, and some may fear potential
stigmatization by healthcare providers due to their un-
derlying health conditions [64,65]. Alcohol problems are
among the most stigmatized of conditions, and this stig-
ma leads to numerous additional harms for individuals
with alcohol use disorder. Alcohol stigma encompasses
widely accepted negative stereotypes, which in turn re-
sult in prejudice and discrimination against people with
alcohol use disorder. Moreover, self-stigma exacerbates
the harm by inhibiting and undermining the process
of recovery for affected individuals [60]. These factors
collectively contribute to the observed pattern of infre-
quent dental visits among the study participants [67]. In
terms of opinions regarding the prevalence of oral cav-
ity cancer compared to other malignancies, our data indi-
cate that there was no significant difference between the
groups when considering education levels. However, our
findings show that patients in the EG, who generally had
lower levels of education compared to participants in
the CG, expressed the belief of more frequent mortal-
ity compared to other cancer patients. This result aligns
with the findings reported by Andabak Rogulj and asso-
ciates, supporting the notion that individuals with lower
educational attainment may have a heightened percep-
tion of mortality of OC relative to other cancer types
[51,68,09]. The majority of participants, as indicated in
Tables 4-7, demonstrated awareness that risk factors for
OC include regular alcohol consumption and smoking,
This suggests that one’s perception of the seriousness
of OC is significantly influenced by their level of edu-
cation. A study by Joseph and associates also found a
highly significant variation in understanding OC symp-
toms and indicators based on education levels, which is
consistent with our own findings [70]. They observed a
noteworthy gender disparity as well, with women exhib-
iting greater knowledge about OC.

In our present study, more women than men had un-
dergone the same early OC diagnosis examinations and
were aware of them (p = 0.018 and p = 0.016, respec-
tively). Similar findings were noted by Reddy and associ-
ates, while study conducted by Andabak Rogulj and as-
sociates reported no gender differences in participants’
understanding of OC [51,71].

Our findings indicate a relatively lower rate, with 22.8
% of participants from both groups reporting that they
had not heard of OC or were unsure about their knowl-
edge of it. In contrast, a recent study from Nepal report-
ed a higher percentage, with 41.80 % of patients indicat-
ing that they had not heard of OC [50]. These variations
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in awareness levels could be influenced by factors such
as geographical location, access to healthcare informa-
tion, and cultural differences among the study popula-
tions. The majority of participants in the CG, who had
higher levels of education, had previously undergone
oral examinations, whereas none of the EG participants
had. This observation supports the notion that individu-
als with greater levels of education are more inclined to
seek out preventive examinations.

To reduce the overall incidence of OC in the future,
recommendations from Nagao and Warnakulasuriya
suggest that OC screening should focus on high-risk
groups and include education about risk habits [47].
Furthermore, we would like to highlight that during oral
screening of CG, 5 potentially malignant oral disorders,
2 suspicious lesions indicative of OC, and 1 suspicious
lesion suggestive of oral melanoma were identified. In
contrast, within the EG, a 11 suspicious potentially ma-
lignant oral disorders were observed, but the compliance
rate among EG patients was 0 %. This lack of compli-
ance could be attributed to the factors mentioned eatlier,
including lower levels of education compared to CG and
possible stigmatization regarding oral health issues. A
study conducted in 2011 by O’Sullivan and associates in
Southern Ireland among residents of an addiction treat-
ment center identified four red areas that raised suspi-
cion of erythroplakia and two leukoplakic lesions [72].
Despite a relatively low follow-up compliance rate (33
%), two potentially malignant lesions were confirmed
within the main study group, resulting in a detection rate
of 0.9 %. These findings suggest that implementing an
OC screening program targeted at individuals in addic-
tion treatment centers may offer a practical approach
to reaching individuals with a history of tobacco and
alcohol abuse, both within this specific population and
the general population. Additionally, reducing or elimi-
nating risk factors is crucial. For instance, reducing tar
concentration in cigarettes, cigars, pipes, and chewing
tobacco, as well as eliminating nitrosamines (particularly
from smokeless tobacco), could lower risks for individu-
als who continue to use tobacco. Managing chronic alco-
holism is more challenging, but nutritional supplements,
especially those containing proteins, minerals, and trace
metals, can help mitigate the promotional effects of al-
cohol.

It’s essential for clinicians to have a thorough under-
standing of all known risk factors for the prevention,
eatly detection, and control of OC. When assessing pa-
tients, clinicians should take a detailed history regarding
exposure to drugs, alcohol, actinic radiation, and other
substances. This should include details such as the age at
initial exposure or habit initiation, the duration of expo-
sure or habit (in years), the quantity of tobacco smoked,
chewed, or snuffed, and the relationship to the anatomic

site at risk. Similar attention should be given to assessing
alcohol exposure. Habits and customs can vary signifi-
cantly from place to place and from person to person,
so dentists and doctors should consider these specific
variables when examining patients [73]. Moreover, oral
health care providers should receive training in OC pre-
vention services, including tobacco-use cessation and
alcohol-abuse counseling and be encouraged to incor-
porate these services as standard components of oral
health care [74]. Based on everything stated, it is crucial
to emphasize that OC represents a serious global health
challenge, and the role of dentists in its prevention, diag-
nosis, and treatment is of invaluable importance.
Education of dentists regarding OC plays a key role
in ensuring early detection and providing appropriate
care to patients. Regardless of their level of experience
and skills, regular and comprehensive education is essen-
tial to equip dentists with the ability to recognize eatly
signs of OC, make accurate diagnoses, and effectively
communicate with patients about risks and treatment
needs [75]. The organization of congresses and pub-
lic health initiatives, such as the Croatian Oral Cancer
Week and “Student Congress: The story behind Oral
cancer — familiarize and recognize!”, plays a significant
role in bringing together experts in the field of dentistry
and other specialists involved in the treatment of OC.
Congresses provide a platform for the exchange of the
latest scientific knowledge, sharing of experiences, and
establishment of collaboration among experts. For ex-
ample, “Student Congress: The story behind Oral can-
cer— familiarize and recognize!” directs medical and den-
tal students’ attention to the importance of recognizing
and responding correctly to OC. This event allows stu-
dents to gain a deeper understanding of the disease, its
causes, and treatment methods, encouraging them to
actively participate in prevention and awareness efforts.
It is also important to mention the challenge faced by
general practitioners who often have patients who have
been treated for alcoholism and smoke, putting them
at a particularly high risk of OC. However, due to the
fear of stigma or fear of rejection, patients often do not
share their history of addiction with dentists [54]. This
underscores the importance of sensitizing dentists to
this issue and creating an open, supportive environment
where patients can freely discuss their addiction history.
Incorporating dentists into multidisciplinary teams
for addiction treatment reflects a modern approach to
medicine. Dentists are crucial team members as they can
provide valuable insights into recognizing physical signs
of addiction, such as changes in oral health. Addition-
ally, involving dentists in therapeutic communities for
addiction treatment enables them to provide education
to patients and their families about the connection be-
tween oral health and addiction, thus promoting aware-
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ness of the risks. Finally, comprehensive education of
dentists about OC, the organization of congresses like
“Student Congress: The story behind Oral cancer — fa-
miliarize and recognize!”, and the inclusion of dentists
in multidisciplinary teams and therapeutic communities
for addiction treatment play a pivotal role in prevention,
early detection, and a holistic approach to patients. All
of these initiatives together contribute to improving
healthcare and raising awareness about the importance
of oral health and OC prevention.

Conclusion

There is a clear connection between alcohol and de-
velopment of carcinoma, especially if tobacco products
are used together with extensive drinking, The cumula-
tive effect of alcohol drinking and smoking of tobacco
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