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Summary

We focused on the research of risk factors for head and neck
cancer (HNC) and the aim of our study was to confirm the
influence of known external risk factors (alcohol and smoking)
and further correlate the overall clinical and socio-economic
status of the patient with HNC. In contrast to previous studies,
we confirmed the results of the study with a control group of pa-
tients with other heterogeneous oncological diagnoses (HOD).

A non-standardized questionnaire focusing on socio-economic
and behavioral risk factors was developed. We used a visual
analogue scale (VAS from 0 to 10 cm) to measure the quality of
life and clinical data were obtained retrospectively from medi-
cal records and from the UNIS database of the hospital system.
According to the results of our study, we found significant
differences in risk factors for HNC and HOD. In addition to

Introduction

The global incidence of malignant diseases
continues to increase [1], but mortality and prog-
nosis have been improving due to better options
in diagnosis and therapy.

However, mortality and prognosis have not im-
proved significantly in the last three decades [1] for
head and neck cancer (HNC). Nearly 650,000 new
cases are diagnosed worldwide and nearly 300,000
patients die from the lethal disease every year [2].
The incidence of these tumors is highly variable
and largely dependent on exposure to external risk
factors.

lifestyle risks, we find statistically significant differences in
socio-economic aspects and in family and social background.

The results and analysis of our study successfully met the pro-
posed goals. The significant influence of smoking and alcohol
on the development of HNC was confirmed and in connection
with this a direct correlation between the influence of risky
behavior, lower socioeconomic status, poor family and socio-
economic background and clinical factors on the development
of head and neck cancer was demonstrated. The study showed
a different etiology of HNC and HOD with respect to socioeco-
nomic status.

Key words: head and neck cancer, oncology, quality of life,
risk factors, socioeconomic status

Patients with head and neck cancer largely con-
sist of those who smoke and drink heavily and more
than 60% of these patients come to a doctor with
advanced disease stage [3]. Human papillomavirus
(HPV) infection is another significant risk factor for
tumors in this anatomical region. The treatment of
advanced stages of head and neck cancer is very
demanding and often so mutilating that it has seri-
ous consequences and patients are often unable to
return to their original way of life [3].

Alcohol and smoking are still the main risk
factors and the most common causes of death for/
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from this cancer in the developed world, although
their side effects are well-known. This lethal dis-
ease is up to 85% caused by the risk factors and
can be prevented by lifestyle changes (cessation
of smoking dependence and alcohol consumption)
and treatment of premalignant lesions (leukoplakia
and erythroplasia), unlike other oncological diag-
noses [4].

In the past, many studies have been proposed
on the etiology of head and neck cancer and on
their basis a large number of prevention cam-
paigns and screening programs have been initiated
[5]. However, current research calls into question
the validity of these initiatives and the effective-
ness of prevention and screening campaigns are
still in question. A possible reason for these con-
troversies may be that educational programs do
not have sufficient evidence to justify them and
individuals who are assessed during these stud-
ies may not represent a real risk group suitable
for screening.

Most of these studies have repeatedly looked
at the same research on already-known risk factors
and the context of other potential risks or control
groups has not been used. In the context of these
facts, we focused on the research of risk factors
for HNC and the aim of our study was to confirm
the influence of known external risk factors (alco-
hol and smoking) and further correlate the overall
clinical and socio-economic status of the patient
with HNC [6]. In contrast to previous studies, we
confirmed the results of the study with a control
group of patients with other heterogeneous onco-
logical diagnoses (HOD).

Methods

Participants and procedures

This was a retrospective analytical study of cases
and controls, where risk factors of tumors in the head
and neck were detected in comparison with other on-
cological diseases from the point of view of socio-de-
mographic and socio-economic, behavioral and clinical
aspects.

The research was carried out by the Radiotherapy
and Oncology Clinic of the Third Faculty of Medicine of
Charles University and the Faculty Hospital in Prague.
From December 2015 to March 2019, hospitalized pa-
tients and outpatients were continuously approached to
participate in the research.

Criteria for participation in the study were: cancer
diagnosis, age > 18, willingness and physical ability to
collaborate and interviewing ability. All patients signed
a written informed consent to participate in the study;,
which was approved by the Ethics committee of the Uni-
versity Hospital Kralovské Vinohrady. (Approved on De-
cember 2, 2015, in Prague and number for the approval
is EK-VP-62-0-2015).

Exclusion criteria for patients were: severe neurode-
generative diseases, patients with brain tumors, patients
in the final stage of disease, and patients who were un-
able or unwilling to cooperate and complete the required
information.

A non-standardized questionnaire focusing on socio-
economic and behavioral risk factors was developed. If
patients did not understand any of the questions, they
were explained or read by the researcher in a dedicated
room. We used a visual analogue scale (VAS from O to 10
cm) to measure the quality of life where 10 is the best
possible quality of life and O the worst possible quality
of life. Clinical data were obtained retrospectively from
medical records and from the UNIS database of the Uni-
versity Hospital Kralovské Vinohrady hospital system.

Of the 476 respondents that were approached, 52 did
not complete the questionnaires, 24 declined to partici-
pate in the study and so they were excluded (n = 76) from
the investigated sample. The final number of examined
patients was 400.

HNC were defined according to categories CO0-C14
and C30-C32 of the International Classification of Dis-
eases (10th edition;ICD-10). Morphological information
was described in accordance with the International Clas-
sification of Diseases (ICD-O) and morphological codes
(3rd edition). Only malignancies with morphological
codes for squamous cell type (morphological codes 8032,
8033, 8050-8052, 8070-8078, 8082-8084, 8094, 8123)
were included in the group of patients with HNC.

Statistics

In two groups of patients (HNC vs. Others) the fol-
lowing demographic variables were assessed: age, sex
(Male/Female), married (Yes/No), divorced (Yes/No), wid-
ow (widower) (Yes/No), the family in which the patients
grew up (children 's home / 2-parent household / 1-par-
ent household patients living alone (Yes/No), education
(apprenticeship, primary school/ high school with gradu-
ation/ university), number of years of schooling; Clinical:
Stage (I, II, III, IV), histopathological grade (G1, G2, G3,
G4), GER (Yes/No), prosthesis/implant (Yes/No), Quality
of life; risk factors: smoking (Yes/No), average number of
years of active smoking, number of cigarettes smoked,
alcohol (regular consumption / occasional consumption
/ abstainer) (the amount of beer drunk (0.5 1), wine (0.2
1) and hard alcohol (0.05 I).

All the quantitative variables were given as means
and standard deviations. For qualitative variables the
number and percentages were calculated. Statistical
analysis of normally distributed quantitative variables
(age, number of years of schooling, number of cigarettes
smoked, average number of years of active smoking,
the amount of beer drunk (0.5 1), wine (0.2 1) and hard
alcohol (0,05 1) was carried out using the independent
t-test sample to compare the HNC patients and control
group of patients. Pearson’s X2 test was used to examine
whether there was a statistically significant difference
in the observed categorical variables (sex, stage, his-
topathological grading, GER, presence of implant and
prosthesis, family status, complete family, patients lived
in the household alone, smoking, alcohol) between the
two groups of patients. To evaluate the effect size, the
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Cohen’s d for t-test and Cramer’s V or Phi (which are a
measure of the strength of correlation between two cat-
egorical variables in contingency tables; Tables 1-4) for
chi-square test were calculated. Statsoft’s STATISTICA
version 9 and IBM SPSS Statistics version 23 were used
for statistical analysis. A p value <0.05 was considered
statistically significant.

Results

The results of the study are summarized
into logical units according to the investigated
variables.

Demographic and clinical variables

A total of 400 patients were examined. The
study group consisted of patients with head and
neck cancer (HNC) (n=200), with 127 (64%) men
and 73 (37%) women.

The control group consisted of patients with
other different oncological diagnoses (HOD)
(n=200) and there were 113 (58%) men and 87
(42%) women.

The sex representation ratio in both groups
was almost balanced (p=0.219) and the strength
of the correlation was weak. The average age at
which cancer was diagnosed was very balanced in
both groups (in HNC 62.58+9.908 and HOD group
62.68+17.17 years. According to Cohen'’s d, the dif-
ference was trivial.

We also examined the clinical stage in which
the disease was diagnosed according to the TNM
classification from clinical data and according to
primary diagnosis. The most significant difference
was in stage IV, where 120 (60.30%) patients were
diagnosed with HNC and only 52 (26.00%) with
HOD (p<0.001) and the strength of the correlation
was very strong.

We also compared the histopathological exami-
nation of the grade of tumor differentiation. Grade
1 corresponded to the most differentiated tumor
and grade 3 best corresponded best to the least
differentiated tumor type. The largest difference
in the proportion was found in the least differen-
tiated tumors, which was diagnosed for HNC in
86 (43.00%) patients and for patients with HOD

Table 1. Age, Sex and clinical parameters of the two groups of patients HNC (N=200) and ODD (N=200): quantitative
variables - means, standard deviations, Cohen’s d and p-values of t-test; qualitative variables - numbers, percentages,

Cramer’s V (or Phi) and p-values of Pearson’s x? test

Variables HNC HOD Effect size p value
n (%) n (%)
Sex 0.0614* (weak) 0.220
Women 73 (36.5) 85 (42.5)
Men 127 (63.5) 115 (57.5)
Age 62.59 (9.908) 62.69 (13.173) 0.0009" (small) 0.930
Clinical data
Stage 0.3553* (very strong) <0.001
I 21 (10.55) 44 (22.00)
II 17 (8.54) 45 (22.50)
111 41 (20.60) 56 (28.00)
v 120 (60.30) 52 (26)
Grade 0.2490* (strong) <0.001
1 21 (10.5) 42 (21.0)
2 93 (46.5) 94 (47.0)
3 84 (42.0) 39 (19.5)
4 1(0.5) 3 (1.5)
Not given 1(0.5) 22 (11.0)
GER 0.4634* (very strong) <0.001
Yes 97 (48.5) 14 (7)
No 103 (51.5) 186 (93)
Prosthesis 0.0930* (weak) 0.063
Yes 57 (28.5) 41 (20.5)
No 143 (71.5) 159 (79.5)
Quality of Life 60.99 (16.71) 72.94 (15.63) 0.6932" (medium) <0.001

*Cramer’s V (Phi), 'Cohen’s d
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Table 2. Variables related to family background and their comparison in both groups of patients - numbers and percent-
ages, Cramer’s V (or Phi) and p value of x? test

Variables HNC HOD Effect size p value
n (%) n (%)

Family and social background

The family in which the patients grew up 0.2893 (very strong)  <0.001
Children ‘s home 1(0.5) 0 (0)
Incomplete family 82 (41) 31 (15.5)
Complete family 117 (58.5) 169 (84.5)

Social and family background in which patients grew up

Patients lived in the household alone 0.1638 (strong) 0.001
Yes 68 (34) 39 (19.5)
No 132 (60) 161 (80.5)

Patients lived

in marriages 0.1564 (strong) 0.002
Yes 98 (49) 129 (64.5)
No 102 (51) 71 (35.5)

Divorced 0.0901 (weak) 0.071
Yes 52 (20) 37 (18.5)
No 148 (74) 163 (81.5)

Widowed 0.0603 (weak) 0.228
Yes 38 (19) 29 (14.5)
No 162 (81) 171 (85.5)

Table 3. Overview of variables related to education and professional classification and their comparison in both patient
groups; means, standard deviations, Cohen’s d and p-values of t-test; numbers, percentages, Cramer’s V (or Phi) and p-
values of Pearson’s x? test

Variables HNC HOD Effect size p value
Education

Number of years schooling 11.86 (2.254) 13.04 (1.9680) 0.5030'" (large) <0.001
Professional classification, n (%)

Apprenticeship /primary school 109 (54.50) 64 (32) 0.2376 (strong) <0.001

High school with graduation 64 (32) 107 (53.5)

College/University 27 (13.5) 29 (14.5)

Table 4. Overview of variables related to risk behavior and comparison in both groups of patients, means, standard
deviations, Cohen’s d and p-values of t-test; numbers, percentages, Cramer’s V (or Phi) and p values of Pearson’s x? test

Variables HNC HOD Effect size p value
Smoking, n (%)
Yes 156 (78) 94 (47 ) 0.3202* (very strong)  <0.001
No 44 (22) 106 (53)
Average number of years of active smoking 27.34 (17.66) 15.11 (19.22) 0.6299" (medium) <0.001
Number of cigarettes smoked 18.59 (13.73) 6.78 (2.5471) 0.91667 (large) <0.001
Drinking alcohol, n (%)
Regular consumption 97 (48.5) 32 (16) 0.3503* (very strong)  <0.001
Occasional consumption 86 (43) 133 (66.50)
Abstainer 17 (8.50) 35(17.50)
Type of alcohol drunk per week
Amount of beer drunk (0.5 1) 8.35 (8.8442) 3.5775 (5.2332) 0.6568" (medium) <0.001
Amount of wine drunk (0.2 1) 3.34 (3.78) 1.44 (1.59) 0.6552" (medium) <0.001
Amount of hard alcohol drunk (0.05 1) 8.84 (9.24) 2.10 (4.23) 0.8507' (large) <0.001

*Cramer’s V (Phi), "Cohen’s d
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only in 39 (19.50%) (p<0.001), which was a strong
correlation. We also found a significant statistical
difference in the premorbid presence of gastroe-
sophageal reflux, where in HNC this symptom was
reported by 48.50% of the patients, while in the
second group in only 14 (7%) (p<0.001), which was
a very strong correlation.

The presence of an implant or prosthesis in the
oral cavity was another issue studied. However, the
differences for this variable were not significant
and the strength of the correlation was weak.

We examined the quality of life as the last vari-
able in this group. We found different values in
both groups. In patients with HNC, the average
value was 60.99+16.71, and in the second group
72.94+15.63 (p <0.001), and according to Cohen’s d
the effect size was medium.

Subtypes of squamous cell carcinoma were
represented in the HNC population from 100% (n
= 200) and in the population of patients with other
oncological diagnoses, gastrointestinal tract (GIT)
tumors, urogenital tumors and breast tumors were
most represented (Figure 1), according to the pro-
posed requirements for the integrity of the studied

group.
Family and social background

Several potential risk factors in terms of fam-
ily background were examined. The first variable
examined was whether the patient grew up in a

1-parent household or 2-parent household. Here
we found a statistically significant difference, as
82 (41%) patients with HNC grew up in a single-
parent household and 1 (0.5%) patient in a chil-
dren’s home, while in the control group only 31
(15.5%) patients grew up in a single-parent house-
hold (p<0.001) and the strength of the correlation
was very strong.

We also asked whether the patients lived alone
for more than a year before the onset of the dis-
ease. 68 (34%) patients from the HNC group lived
alone in the household while in the group with
other oncological diagnoses (HOD) only 39 (19.5%)
lived alone. According to the results (p<0.001) the
strength of the correlation was strong.

We also investigated whether patients were
married, widowed or divorced for at least a year
before the onset of disease. 98 (49%) patients with
HNC and 129 (64.5%) patients in the control group
lived in marital union before the onset of disease -
again we found a statistically significant difference,
(p<0.001) and the strength of the correlation was
very strong. For other questions from this range
of variables, the results were no longer significant
and the strength of the correlation was weak for
both variables.

Education and professional classification

We also focused on the length of education,
which we determined as the total sum of years of

Oncological Diagnosis in the Control Group
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Figure 1. Proliferation ability of cells after interfering in SNHG1 detected via CCK-8 assay (**p<0.01 vs. NC-siRNA group).
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schooling, (i.e. primary school, secondary school
and college and university), and after that we deter-
mined the average. The average value of this sum
was 11.86 (SD=2.524) in patients with tumors in
the head and neck area and 13.03 (SD=1.9680) in
the control group. According to the results of sta-
tistical research, we found a significant difference
in both groups of patients (p <0.001), and according
to Cohen’s d, the difference was large.
Occupational classification of patients was an-
other monitored variable. Patients were assigned
to one of three groups (1 - apprenticeship, primary
school, 2 - high school with graduation, 3 - Uni-
versity). The most significant difference was found
between the two populations in subgroup 1, where
109 (54.50%) patients with HNC were included in
this group and 64 (32%) in the control group. The
opposite distribution is found in subgroup num-
ber 2, i.e. high school-educated patients, where we
found 64 (32%) patients in HNC and 107 (53.50%)
in the control group. We did not find a significant
difference in subgroup No. 3 (university). The
strengths of the correlations were strong.

Risky behavior

The most significant differences are found in
cigarette smoking, as expected. In patients in the
study group we recorded almost 30% more smok-
ers: in HNC, 156 (78%) patients smoked in con-
trast to HOD, where only 99 (47%) patients smoked,
p<0.001, which is a very strong correlation It was
further confirmed that patients with HNC smoked
on average almost 3 times more cigarettes per day
than patients from the HOD group. According to
Cohen’s d, the size effect was medium. In patients
in both groups, we also asked about the number of
years they had been actively smoking and again
calculated the average exposure time. Patients with
HNC reported a mean number of years (mean =
27.34, SD = 17.606) that was almost twice as long as
patients with HOD (Mean = 15.1050, SD = 19.21),
p <0.0001, a large effect size.

We also found significant differences in alco-
hol consumption. We divided the patients in both
populations into three groups. The first group con-
sisted of abstainers (Al), the second group con-
sisted of patients who consume occasionally (A2),
meaning they do not drink one alcoholic beverage
every day (meaning 0.021 of wine, 0.5 of beer or
0.051 of hard alcohol and the last third group con-
sisted of patients who consume alcohol regularly
(A3). In patients diagnosed with HNC, almost 33%
higher regular alcohol consumption was reported
than in HOD and abstinence in the HNC group was
only 17 (8.50%) (p<0.001) and the strength of the
correlation was very strong.

We also looked at the type of alcohol that pa-
tients consume. We divided the type of alcohol
that patients consumed into 3 groups: wine (0.2
1), hard alcohol (0.05 1), and beer (0.5 1). We cal-
culated the average total values and chose the
week of consumption in our research as the time
interval, especially because for patients who did
not drink alcohol daily, it would be very difficult
to determine the daily dose and the data could be
skewed. The results show that patients with HNC
drink almost 4 times more hard alcohol per week
than HOD (p<0.0001), and the effect size was large.
Patients with HNC also drink more than twice as
much beer and wine than patients from the control
group (p<0.0001). In both cases the size effect was
medium. We found a statistically significant differ-
ence according to all examined parameters related
to alcohol use.

Discussion

The aim of our study was to provide a clear
and comprehensive analysis of risk factors in pa-
tients with HNC and their different representation
in comparison with the control group of patients
with HOD.

According to the analysis of demographic
data, the ratio of women and men in both groups
was without statistically significant difference and
also the average age of individuals in the primary
diagnosis of the disease in both groups was al-
most the same.

It was found that more than 26% of patients
with HNC were diagnosed in a locally advanced
or metastatic stage of the disease, in contrast to
the group of patients with HOD, according to the
primary staging and subsequent description ac-
cording to the TNM classification. This result is in
agreement with sources from the literature, which
state that more than 70% of patients with HNC
come to the initial diagnosis in a late stage [7].

The causal relationships of these data have
not yet been fully clarified, but this condition is
most often correlated with lower socioeconomic
status in patients with HNC and associated with
higher rates of smoking and alcohol abuse, as well
as with insufficient prevention of risky behavior
[8].

We also compared histopathological exami-
nation of the grade of differentiation within the
clinical data. A significantly higher grade and thus
more aggressive tumor type was found in patients
with HNC compared to the control group. There
are few foreign sources that would provide valid
data in this context. Fang et al studied the as-
sociation of histological differentiation with the

JBUON 2021; 26(6): 2609



2610

Risk factors in Head & Neck cancers

clinical manifestations of oral cancer, but found
no significant association between the grade of tu-
mor differentiation and age, sex, tumor size, bone
invasion, depth of invasion, or a history of expo-
sure to known carcinogens. Instead, nodal metas-
tases, extracapsular spread, and perineural inva-
sions were very closely associated with the tumor
grade [9]. We can assume that the grade of tumor
grade is directly proportional to the stage of the
primary disease and thus confirms the validity of
the previous statement that patients with HNC
come to primary diagnosis with more advanced
disease stages than patients with HOD.

In the group of patients with HNC, a higher
proportion of the presence of premorbid gastroe-
sophageal reflux disease was confirmed. The effect
of smoking and alcohol plays a significant poten-
tiating role, as tobacco smoking is the most im-
portant etiological factor in GER and alcohol acts
as a trigger for reflux episodes [10], both of which
reduce esophageal sphincter pressure, which in
turn induces reflux [11].

Family and social background of patients was
another area of the examined variables. With re-
gard to meeting the objectives of the study and
providing a complete overview of the effects of
risk factors in the timeline, we tried to monitor
the socio-economic and family background from
childhood to the present.

The first variable examined was the family
background in the patient’s childhood.

Children from divorced families have been
shown to be more prone to risky behaviors, espe-
cially with regard to smoking, alcohol and early
drug use, and more often these individuals are
more likely to become lifelong addicts [12,13]. Our
results confirm the aforementioned findings, as we
detected almost 30% more patients from single-
parent families in HNC. The connection can be
deduced from the fact that alcohol and smoking
are the main risks for head and neck cancer, and
individuals from single-parent families have a
higher tendency for this risky behavior at a much
younger age and also more often fall into these
lifelong addictions.

We also asked whether the patients lived in
a separate household for more than a year before
the onset of the disease. The difference in both
groups was again significant and it was shown
that patients with HNC lived alone more often
than patients with HOD according to our results.
We can assume the most likely cause to be a
greater tendency to socially isolate/distance one-
self, consequently leading to an increased risk of
addiction to smoking or alcohol in patients who
do not have strong family support [14]. The re-
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sult can be a deterioration in the quality of life,
financial background, and also the prognosis of
patients [15].

Marital status before the onset of the disease
was also the subject of the research.

Significantly more patients with HOD were
married, and this result may be related to the find-
ings of the Schaefer study, which demonstrates
a positive effect of marriage on the stage of pri-
mary diagnosis of tumor [16]. Furthermore, it was
shown that the support of cancer patients’ part-
ners improved their prognosis in early primary
staging [17,18] and a positive effect on the reduc-
tion or complete elimination of nicotine addiction
and alcohol consumption [19] was demonstrated.

Another item examined was the average
length of education. The average value of patients
with head and neck tumors was up to two years
lower than in the control group according to the
results.

Previous findings have shown that the total
number of years of education is positively cor-
related with intelligence [20] and it was be con-
firmed that fewer years of education and lower
financial income are associated with an increased
risk of head and neck cancer [21]. The correla-
tion between the development of HNC and lower
levels of education can be caused by limited ac-
cess to information on prevention, lifestyle and
disease in general, including diagnosis and treat-
ment [22].

We also monitored the professional classifica-
tion of patients in this context. The HNC group
was dominated by patients who were trained or
had only a basic education, and HOD had the most
patients in the group with a high school diploma.
The sources of literature that have dealt with this
issue are very limited. However, it was found that
individuals living in the poorest conditions with
impossibility of education have a significantly
higher risk of developing HNC than people who
have a higher level of education [21,22]. John-
son came to similar conclusions, confirming the
increased incidence of HNC in men who were
trained or had only completed primary school
[23].

We also investigated the current quality of
life. We encountered a significantly higher and
therefore better quality of life in patients with
HOD according to our results. The sources of
the literature dealing with the quality of life of
patients with HNC are relatively extensive, but
the results of these studies are inconsistent. One
of the most extensive studies on this topic was
conducted by Mehanna et al, who found that the
correlation between quality of life and survival in
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patients with HNC is not currently proven by suf-
ficient clinical data, but the relationship between
quality of life, psychosocial factors and long-term
survival exists [24]. The worse quality of life in the
population of patients with HNC can be explained
by a more advanced stage of disease in which the
tumor is diagnosed and also by very demanding
and often very mutilating therapy affecting facial
deformity, speech, communication and food in-
take. Patients with HNC often do not end tobacco
and alcohol dependence even during therapy, and
these circumstances again lead to further deterio-
ration in quality of life and a reduction in overall
survival rates.

We also included repeatedly confirmed risk
factors, especially smoking and alcohol abuse, in
the study. Cigarette smoking is a major risk fac-
tor for HNC, but it is also heavily involved in the
development of other types of cancer, including
lung, esophageal, bladder and pancreatic tumors
(tobacco smoke). We demonstrated a significant
difference between the two groups of patients
with a significantly higher percentage of nicotine/
tobacco use in patients with HNC in all monitored
items related to tobacco abuse, as expected. This
result is in agreement with all previous studies
dealing with the research on risk factors in HNC
[3,25]. We can state that the effect of smoking is
the major risk factor for HNC. We found similarly
significant differences in both groups in alcohol
use according to our findings and in connection
with previous research. Although some studies
have found a higher incidence of chronic alcohol
abuse in higher socioeconomic classes, it has been
shown that a greater proportion of the negative
consequences of increased alcohol exposure are
found in lower-income groups [8].

Current evidence suggests that the socio-
economic differences and the negative impact of
alcohol consumption on the human body consist
mainly in the quality of the alcohol consumed
and the experience of the negative consequences
associated with this risk factor. However, the ex-
act nature of these complex relationships requires
further extensive study [8].

We must also consider factors in general, such
as the geopolitical, cultural and socio-economic
situation, as well as individual factors such as
community context, family, peer influences, bio-
logical predispositions, prenatal alcohol exposure,
psychological factors and socio-demographic fea-
tures (e.g. sex, age, race, ethnicity, culture, reli-
gion and socio-economic status), in the context
of the data presented above [26]. These factors in-
teract linearly with each other at different levels
over time to indicate opportunities for alcohol and

smoking exposure and the associated negative
consequences for an individual’s health [26,27].
These data positively correspond to our previous
findings regarding the sociodemographic-clinical
status of patients with HNC. A study in Canada
even showed that cancers caused by smoking and
alcohol abuse are much more common in the
lower socioeconomic class, and we found more
breast and testicular cancers in the upper socio-
economic class [28]. Weaknesses in the healthcare
of individual countries also play a role in these
conclusions [28,29].

Smoking, excessive alcohol consumption and
health care shortages are fundamental determi-
nants of health, but we must also consider the fact
that inequalities in general living conditions in
the political, economic, social and cultural spheres
also play a large role. However, the different living
conditions between individual countries and the
resulting influence on the outbreak of HNC do not
lie only in political and social security.

Lifestyle risk factors have a much more sig-
nificant impact on the incidence and mortality of
HNC even in countries with high socio-economic
levels [28]. In the future, studies dealing with the
overall context of the influence of risk factors in
HNC and their relationship to the socio-econom-
ic position of the individual in society should be
conducted.

Limitation of the study

We can consider as a limitation of our research
that only patients from one oncology center par-
ticipated. The study involved mainly residents of
Prague and therefore the different influence of risk
factors of life in the village compared to the city
was not documented.

We deliberately excluded HP-positivity from
the study because HPV is of considerable impor-
tance as a risk factor in HNC, but in our research
we compared HNC with a group of patients with
other oncological diagnoses and in most of them
HPV did not play a significant role as a risk factor.
Respondents may also have considered some ques-
tions about their socio-economic situation to be too
personal, which may have influenced the validity
of their answers.

Conclusion

The results and analysis of our study success-
fully met the proposed goals. The significant influ-
ence of smoking and alcohol on the development
of HNC was confirmed and in connection with this
a direct correlation between the influence of risky
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behavior, lower socioeconomic status, poor family
and socioeconomic background and clinical factors
on the development of head and neck cancer was
demonstrated.

The variables proposed in our study were com-
pared to a control group of patients with HOD, and
the validity of the above data and findings was sup-
ported by different results in both groups, in con-
trast to previous research.
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