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Abstract ___________________________________________________________________________________________________ 

Introduction. Oral cancer is a polyethological disease. A number of factors contributing 
to the development of this disease have been identified. These include alcohol abuse 
(especially dark drinks), smoking (the combined use of these two factors significantly 
increases the risk of developing OC), consumption of very-hot beverages and food, 
sharp-edged carious teeth, chronic injury to the oral mucosa caused by poor-quality rigid 
dentures, occupational hazards (the incidence is relatively higher among workers in heavy 
metal salts, as well as in the oil industry), inflammatory processes of the oral mucosa. In 
addition, a deficiency of vitamins A and B also contributes to the development of oral 
cancer.
Purpose. The purpose of research is to analyze the risk factors of OC. 
Materials and methods. The research analyzed the incidence and mortality rates of OC 
and PC (pharyngeal cancer) depending on gender and age. In  this research, smoking 
and alcohol use were evaluated as the main risk factors for  OC. Odds ratios with 95% 
confidence intervals were calculated to evaluate these factors. The collected data was 
tabulated and analyzed using SPSS version 16.
Results. The highest incidence of oral cancer was observed in the age groups 46–55 and 
56–65 years.
79 of the 100 patients (79%) in the case group were current alcohol users or had used 
alcohol in the past. Of these, 54 (54%) were both alcohol and cigarette users. Of  the 
150 patients in the control group, 70 (46.7%) were alcoholics, and 35 (23.3%) of them were 
alcoholics and smokers. The  other 80 patients (53.3%) had never consumed alcohol or 
consumed it extremely rarely. The odds ratio (OR) for alcohol users was 4.3, with a 95% CI 
of 2.411–7.666. The risk was statistically significant (p<0.01).
People who currently drinking alcohol (OR=7.2, 95% CI 3.741–13.954) had a higher risk of 
developing OC than those who had ever consumed it (OR=2.2, 95% CI 1.112–4.474).
The risk of developing OC was significantly higher in patients who had consumed alcohol 
for more than twenty years (OR=7.1, 95% CI 3,227–15,670) compared to patients who had 
consumed alcohol for less than ten years (OR=2.8, 95% CI 1,299–5,966).
Smokers had a significantly higher risk of developing oral cancer than never smokers 
(OR=3.1; 95% CI 1.779–5.343; p<0.001).
In the subgroup of lifetime smokers, the incidence of "regular daily smokers" was 36.5% in 
the case group (27 patients out of 74 smokers) and 27.8% in the control group (20 patients 
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out of 72 patients). In this subgroup, "non-daily smokers" accounted for 27% (20 patients) 
in the case group and 16.7% (12  patients) in the control group. In  the former smokers 
subgroup, daily smokers was 16.2% (12 out of 74 patients) in the case group and 34.7% 
(25 out of 72 patients) in the control group.
In this subgroup, non-daily smokers constituted 20.3% (15 out of 74 patients) in the case 
group and 20.8% (15 out of 72 patients) in the control group. That is, lifetime daily smokers 
(OR=4.1, 95% CI 1.954–8.395; p<0.01) had a higher risk for OC than former smokers who 
were daily smokers (OR=2.043, 95% CI 1.292–6.964). Also, lifelong non-daily smokers 
(OR=3.1, 95% CI 2.154–9.607; p<0.01) had a higher risk for OC than former smokers  who 
were non-daily smokers (OR=1.4, 95% CI 0.635–3.266; p=0.001).
Conclusion. In this research, smoking and alcohol use were evaluated as the main risk 
factors for OC. According to our analysis, alcohol use increases the risk of developing OC 
approximately 4.3-fold, while the risk is 3.2-fold higher in current alcohol users than in 
former users. Furthermore, a significant association was found between the duration of 
alcohol use and the risk of OC; the risk is higher in those who have consumed alcohol for 
more than 20 years compared to those who have consumed alcohol for a shorter period. 
Regularly for over 20  years, alcohol use (OR=7.111, 95% CI 3.227–15.670) and smoking 
(OR=4.154, 95% CI 2.121–8.133, p<0,001) are considered significant risk factors for the 
development of oral cancer. The risk of developing oral cancer also depends on the 
smoking period.
Keywords: oral cancer, pharyngeal cancer, incidence, smoking, alcohol use, odds ratio, 
confidence interval
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Резюме ___________________________________________________________________________________________________ 

Введение. Рак полости рта (РПР) – это полиэтиологическое заболевание. Выявлен 
ряд факторов, способствующих развитию этого заболевания. К ним относятся зло-
употребление алкоголем (особенно темными напитками), курение (сочетание этих 
двух факторов значительно увеличивает риск развития рака полости рта), употре-
бление очень горячих напитков и пищи, острые кариозные зубы, хроническая трав-
ма слизистой оболочки полости рта, вызванная некачественными жесткими зубны-
ми протезами, профессиональные вредности (заболеваемость относительно выше 
у рабочих, работающих с солями тяжелых металлов, а также в нефтяной промыш-
ленности), воспалительные процессы слизистой оболочки полости рта. Кроме того, 
дефицит витаминов А и группы В также способствует развитию рака полости рта.
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Цель. Анализ факторов риска развития РПР.
Материалы и методы. В исследовании анализировались заболеваемость и смерт-
ность от РПР и РГ (рака глотки) в зависимости от пола и возраста. В данном иссле-
довании курение и употребление алкоголя рассматривались как основные факторы 
риска развития РПР. Для оценки этих факторов были рассчитаны отношения шансов 
с 95%-м доверительным интервалом. Собранные данные были сведены в таблицу и 
проанализированы с использованием SPSS версии 16.
Результаты. Наибольшая заболеваемость раком полости рта наблюдалась в воз-
растных группах 46–55 и 56–65 лет. 79 из 100 пациентов (79%) основной группы упо-
требляли алкоголь в настоящее время или употребляли его в прошлом. Из них 54 
(54%) употребляли алкоголь и курили одновременно. Из 150 пациентов контроль-
ной группы 70 (46,7%) страдали алкоголизмом, а 35 (23,3%) – алкоголизмом и курили. 
Остальные 80 пациентов (53,3%) никогда не употребляли алкоголь или употребля-
ли его крайне редко. Отношение шансов (ОШ) для лиц, употребляющих алкоголь, 
составило 4,3 при 95% ДИ 2,411–7,666. Риск был статистически значимым (p<0,01). 
У лиц, употребляющих алкоголь в настоящее время (ОШ=7,2; 95% ДИ 3,741–13,954), 
риск развития рака полости рта был выше, чем у тех, кто употреблял его когда-либо 
(ОШ=2,2; 95% ДИ 1,112–4,474).
Риск развития рака полости рта был значительно выше у пациентов, употреблявших 
алкоголь более двадцати лет (ОШ=7,1; 95% ДИ 3227–15670), по сравнению с пациен-
тами, употреблявшими алкоголь менее десяти лет (ОШ=2,8; 95% ДИ 1299–5966).
У курильщиков риск развития рака полости рта был значительно выше, чем у никог-
да не куривших (ОШ=3,1; 95% ДИ 1,779–5,343; p<0,001).
В подгруппе курильщиков, курящих всю жизнь, частота «регулярных ежедневных 
курильщиков» составила 36,5% в группе наблюдения (27 пациентов из 74) и 27,8% в 
контрольной группе (20 пациентов из 72). В этой подгруппе «не ежедневные куриль-
щики» составили 27% (20 пациентов) в группе наблюдения и 16,7% (12 пациентов) в 
контрольной группе.  В подгруппе бывших курильщиков доля «ежедневных куриль-
щиков» составила 16,2% (12 из 74 пациентов) в группе наблюдения и 34,7% (25 из  
72 пациентов) в контрольной группе. В этой подгруппе «не ежедневные курильщики» 
составили 20,3% (15 из 74 пациентов) в группе наблюдения и 20,8% (15 из 72 паци-
ентов) в контрольной группе. То есть у тех, кто всю жизнь курил ежедневно (ОШ=4,1; 
95% ДИ 1,954–8,395; p<0,01), риск развития рака полости рта был выше, чем у быв-
ших курильщиков, курящих ежедневно (ОШ=2,043; 95% ДИ 1,292–6,964). Кроме того, 
у тех, кто всю жизнь курил не ежедневно (ОШ=3,1; 95% ДИ 2,154–9,607; p<0,01), риск 
развития рака полости рта был выше, чем у бывших курильщиков, курящих не еже-
дневно  (ОШ=1,4; 95% ДИ 0,635–3,266; p=0,001).
Заключение. В данном исследовании курение и употребление алкоголя были оце-
нены как основные факторы риска рака полости рта. Согласно нашему анализу, 
употребление алкоголя увеличивает риск развития рака полости рта примерно в 
4,3 раза, при этом риск в 3,2 раза выше у нынешних потребителей алкоголя, чем у 
бывших. Кроме того, была обнаружена значимая связь между продолжительностью 
употребления алкоголя и риском рака полости рта; риск выше у тех, кто употребляет 
алкоголь более 20 лет, по сравнению с теми, кто употребляет алкоголь в течение бо-
лее короткого периода. Регулярное употребление алкоголя в течение более 20 лет 
(ОР=7,111, 95% ДИ 3,227–15,670) и курение (ОР=4,154, 95% ДИ 2,12–8,133, p<0,001) 
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считаются значимыми факторами риска развития рака полости рта. Риск развития 
рака полости рта также зависит от стажа курения. 
Ключевые слова: рак полости рта, рак глотки, заболеваемость, курение, употребле-
ние алкоголя, отношение шансов, доверительный интервал

	� INTRODUCTION
Oral cancer is a polyethological disease. A number of factors contributing to the 

development of this disease have been identified. These include alcohol abuse (especially 
dark drinks), smoking (the combined use of these two factors significantly increases 
the risk of developing OC), consumption of very-hot beverages and food, sharp-edged 
carious teeth, chronic injury to the oral mucosa caused by poor-quality rigid dentures, 
occupational hazards (the incidence is relatively higher among workers in heavy metal 
salts, as well as in the oil industry), inflammatory processes of the oral mucosa. In addition, 
a deficiency of vitamins A and B also contributes to the development of oral cancer. [1, 
p. 1; 2, p. 507–520].

The risk of developing oral cancer is 4–10 times higher in those who use heavy 
cigarettes. It is stated that this risk increases more than 35 times in those who both drink 
alcohol and smoke heavily. According to some researchers, smoking causes 41% of oral 
and oropharyngeal cancers in men and 15% in women worldwide. In  tobacco users, 
neoplasms often occur on the cheeks and in areas in contact with the gums. More attention 
should be given to such factors as poor oral hygiene, specific and inadequate nutrition, 
immunodeficiency, viral infections, especially human papillomavirus. It is believed that 
the development of oral cavity and pharyngeal cancer is possible even without any of the 
listed risk factors.

Another risk factor is the human papilloma virus (HPV). Currently, HPV types 16 and 18 
have been proven to have the highest carcinogenicity. Their activity is closely linked to a 
mutation of the gene encoding the TP53 protein. Various studies have shown an overall 
prevalence of HPV infection in oral tumors ranging from 14% to 91%. HPV expression in 
oral squamous cell carcinoma tissues is 4 times higher than in normal mucosa. [3, p. 541–
550; 2, p. 507–520]. 

Family history also plays a role in the development of  oral and pharyngeal cancer (PC). 
This risk is 3 times higher in people with a family history of malignant neoplasms of the 
oral cavity and pharynx. [4, p. 62–72].

Precancerous pathologies play an important role in the development of OC and 
PC. Precancerous diseases include Bowen’s disease (erythroplakia, erythroplasia), lupus 
erythematosus, lichen planus, leukoplakia, candidiasis (thrush) and Epstein-Barr virus, as 
well as vitamin A, E and C deficiencies in the body. The absence of disease complaints in the 
early stages of the disease in OC and PC patients, patients’ failure to consult a doctor, their 
socioeconomic status, oncological negligence of physicians, medical history information 
and failure to evaluate patient complaints, lack of systematic preventive examinations 
of the oral cavity are the main reasons for the delay in the diagnosis of oral cavity and 
pharyngeal cancer [5, p. 431–465; 6, p. 541–550; 7, p. 4201–4212].
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	� MATERIALS AND METHODS
The research analyzed the incidence and mortality rates of OC and PC depending on 

gender and age in various administrative-territorial regions of Azerbaijan during 2019–
2023. In this  research, smoking and alcohol use were evaluated as the main risk factors 
for  OC. Odds ratios with 95%  confidence intervals were calculated to evaluate these 
factors. The collected data was tabulated and analyzed using SPSS version 16.

	� DISCUSSION
The study included 100 patients diagnosed with OC who underwent surgical treatment 

and radiotherapy at the National Oncology Center of the Republic of Azerbaijan in 2018–
2022. The  control group was formed from 150  patients who applied to the outpatient 
clinic of our center and did not have a malignant tumor diagnosis. Harmful habits such as 
drinking alcohol and smoking are not common among women in Azerbaijan, therefore 
women with OC diagnosis were not included in both the study and control groups in 
order to objectively assess the results of the study.

A questionnaire consisting of two sections, demographic characteristics and risk factor 
assessment, was distributed to the patients. The first section consists of a set of questions 
about the participant’s age, education level, and occupation, while the second section 
included questions about harmful habits such as alcohol and cigarettes. Thus, participants 
in both groups were classified primarily as smokers and never smokers. Smokers were 
divided into two subgroups: smokers who had smoked tobacco products all their lives 
and former smokers who had not smoked for the last 3–5 years. These two subgroups 
were also divided into daily smokers and non-daily non-smokers.

Alcohol consumers were divided into the following categories: regular drinkers, 
occasional drinkers, very rare drinkers, and never drinkers.

The study group included 100 men with a histopathologically confirmed diagnosis 
of oral cancer. Their age ranged from 35 to 80 years, with an average age of 61±5.5 years. 
The control group (n=150) consisted of men aged 40–82 years (mean age 63±3.8 years). 
As can be seen from Table 1, the highest incidence of oral cancer was observed in the age 
groups 46–55 and 56–65 years.

In the study, 79 of the 100 patients (79%) in the case group were current alcohol users 
or had used alcohol in the past. Of these, 54 (54%) were both alcohol and cigarette users. 
Of the 150 patients in the control group, 70 (46.7%) were alcoholics, and 35 (23.3%) of 
them were alcoholics and smokers. The other 80 patients (53.3%) had never consumed 

Table 1
Age distribution of patients in the control and observation groups

Ages Observation group  
Abs (%)

Control group
Abs (%)

35–45 15 15% 22 14,7%
46–55 25 25% 41 27,3%
56–65 30 30% 51 34%
66–75 17 17% 24 16%
>75 13 13% 12 8%
∑ 100 100% 150 100%
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alcohol or consumed it extremely rarely. The odds ratio (OR) for alcohol users was 4.3, with 
a 95% CI of 2.411–7.666. The risk was statistically significant (p<0.01).

Of the group of cases, 24 patients (24%) stated that they no longer drank alcohol, but 
were former alcohol users, while 60 patients (60%) currently drink alcohol. A significant 
correlation in the development of OC was found in both former and current alcohol 
users. At that time, those who were still currently drinking alcohol (OR=7.2, 95% CI 3.741–
13.954) had a higher risk of developing OC than those who had ever consumed it (OR=2.2,  
95% CI 1.112–4.474).

A linear association exsists between the alcohol use period and oral cancer. In the case 
group, 28 patients (28%) consumed alcohol for more than 20 years, while in the control 
group this rate was 10% (15 patients). The risk of developing OC was significantly higher 
in patients who had consumed alcohol for more than twenty years (OR=7.1, 95% CI 3,227–
15,670) compared to patients who had consumed alcohol for less than ten years (OR=2.8, 
95% CI 1,299–5,966).

Of the total number of patients consuming alcohol in the study group, 44 (44%) 
consumed only vodka, 22 patients (22%) regularly consumed vodka, beer, and wine, and 
11 patients (11%) consumed mainly beer and vodka.

Table 2
Association between alcohol use and the oral cancer

Alcohol consumption category Case group (abs; 
%)

Control group
(abs; %) OD (CI 95%) p

Alcohol consumers 79 79% 70 46,7% 4.3 (2.411–7.666) <0.01
Those who have ever used it 24 24% 41 27,3% 2.2 (1.112–4.474) <0.01
Those who currently use 60 55% 29 19,4% 7.2 (3.741–13.954) <0.05
Never or rarely use 21 21% 80 53,3% 1
Period of alcohol consumption
Less than 10 years 19 19% 26 18,6% 2.8 (1.299–5.966) <0.05
10–20 years 32 32% 29 20,7% 4.2 (2.097–8.426) <0.05
Over 20 years 28 28% 15 10% 7.1 (3.227–15.670) <0.01
Never or rarely 21 21% 80 53,3% 1

Table 3
Association between smoking and oral cancer risk

Smoking category Case group 
(abs; %)

Control group
(abs; %) OD (CI 95%) p

Risk between smokers and non-smokers
Smokers 74 (74%) 72 (48%) 3.1 (1.779–5.343) <0.01
Never smokers 26 (26%) 78 (52%) 1
Risk among smokers 
Lifelong ever-daily smokers 27 (36,5%) 20 (27,8%) 4.1 (1.954–8.395) <0.01
Lifelong non-daily smokers 20 (27%) 12 (16,7%) 3.1 (2.154–9.607) <0.01
Former smokers who were daily 
smokers 12 (16,2%) 25 (34,7%) 2.04 (1.292–6.964) <0.05

Former smokers who were non-
daily smokers 15 (20,3%) 15 (20,8%) 1.4 (0.635–3.266) 0.01

Σ 74 (100%) 72 (100%)
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Table 4
The relationship between the amount of smoking and oral cancer risk

Amount of cigarettes Case group 
(abs; %)

Control group
(abs; %) OD (CI 95%) p

Less than 1 pack per day 19 (19%) 30 1.9 (0.919–3.927) <0.05
1–2 packs per day 22 (22%) 24 2.8 (1.326–5.702) <0.05
More than 2 packs per day 33 (33%) 18 5.5 (2.662–11.366) <0.05
Never smokers 26 (26%) 78 (52%) 1
∑ 100 (100% 150 (100%)

Table 5
Significant association between smoking period and oral cancer risk

Smoking period Case group 
(abs; %)

Control group
(abs; %) OD (CI 95%) p

Smoker for less than 10 years 13 (13%) 26 (17,3%) 1.5 (0.674–3.339) <0.05
Smokers for 10–20 years 25 (25%) 20 (13,4%) 3.8 (1.795–7.834) <0.01
Smokers for more than 20 years 36 (36%) 26 (17,3%) 4.2 (2.121–8.133) <0.05
Never smokers 26 (26%) 78 (52%) 1
∑ 100 (100%) 150 (100%)

Table 3 shows the association between smoking and oral cancer. In this study, 74% 
(74/100) of the patients in the case group and 48% (72 cases) of the control group were 
smokers. Smokers had a significantly higher risk of developing oral cancer than never 
smokers (OR=3.1; 95% CI 1.779–5.343; p<0.001). As mentioned above, the patients in the 
smoking group were divided into two subgroups: ever smokers – those who had smoked 
tobacco products throughout their lives (before the diagnosis of oral cancer) and former 
smokers – those who had not smoked tobacco products in the last 3–5 years. Patients in 
these two subgroups were also divided into daily smokers and non-smokers.

In the subgroup of lifetime smokers, the incidence of "regular daily smokers" was 
36.5% in the case group (27 patients out of 74 smokers) and 27.8% in the control group 
(20 patients out of 72 patients). In this subgroup, "non-daily smokers" accounted for 27% 
(20 patients) in the case group and 16.7% (12 patients) in the control group. In the former 
smokers subgroup, daily smokers was 16.2% (12 out of 74 patients) in the case group and 
34.7% (25 out of 72 patients) in the control group.

In this subgroup, non-daily smokers constituted 20.3% (15 out of 74 patients) in the 
case group and 20.8% (15 out of 72 patients) in the control group. That is, lifetime daily 
smokers (OR=4.1, 95% CI 1.954–8.395; p<0.01) had a higher risk for OC than former smokers 
who were daily smokers (OR=2.043, 95% CI 1.292–6.964). Also, lifelong non-daily smokers 
(OR=3.1, 95% CI 2.154–9.607; p<0.01) had a higher risk for OC than former smokers  who 
were non-daily smokers (OR=1.4, 95% CI 0.635–3.266; p=0.001).

A significant association was observed between the amount of smoking and the risk of 
developing oral cancer. Thus, as can be seen from Table 4, those who smoked more than 
two packs of cigarettes had a significantly higher risk of developing OC (OR=5.5, 95% CI 
2.662–11.366; p=<0.001).

It is clear that the increased risk of developing oral cancer also depends on the smoking 
period. The  risk of developing oral cancer is lowest in those who smoked for less than 
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10 years (OR=1.5, 95% CI 0.674–3.339), while the risk is highest in those who smoked for 
more than 20 years (OR=4.2, 95% CI 2.121–8.133; p=<0,001).

	� RESULTS
In conclusion, the results of our case-control study indicate that risk factors such as 

smoking and alcohol use play a significant role in the development of oral cancer (OC) 
in Azerbaijan. According to our analysis, alcohol use increases the risk of developing OC 
approximately 4.3-fold, while the risk is 3.2-fold higher in current alcohol users than in 
former users. Furthermore, a significant association was found between the duration of 
alcohol use and the risk of OC; the risk is higher in those who have consumed alcohol for 
more than 20 years compared to those who have consumed alcohol for a shorter period. 

Similarly, the results of our study confirm that smoking increases the risk of developing 
OC by 3.1-fold. A correlation was observed between the number of cigarettes smoked and 
the risk of OC; the risk was significantly higher in those who smoked more than two packs 
of cigarettes per day than in those who smoked less. Furthermore, a significant association 
was found between the duration of smoking and the risk of OC; the risk was highest in 
those who had smoked for more than 20 years. Regularly for over 20 years, alcohol use 
(OR=7.111, 95% CI 3.227–15.670) and smoking (OR=4.154, 95% CI 2.121–8.133, p<0,001) 
are considered significant risk factors for the development of oral cancer.

	� CONCLUSION
Overall, the results of our study indicate that smoking and alcohol use are significant 

risk factors for the development of OC among men in Azerbaijan. These results have 
important implications for shaping public health policies, strengthening measures to 
break these harmful habits, and educating the population. Future studies may further 
investigate the molecular mechanisms of these risk factors and the role of other potential 
risk factors.
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