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Introduction

Squamous cell carcinoma of the head and neck 
develops from the epithelium of the mucous membrane 
of the oral cavity, pharynx and larynx and is the most 
common malignant neoplasm of the head and neck. The 
hypopharynx’s position is inferior to the epiglottis and is 
bordered by the pharyngoepiglottic fold superiorly and 
the upper esophageal sphincter inferiorly. It refers to the 
portion of the pharynx where the cavity diverges anteriorly 
into the larynx and posteriorly into the esophagus (Emura 
et al., 2013). Hypopharyngeal cancer is characterized 
by poor prognosis, primarily attributed to its aggressive 
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nature and late detection. Prognosis in hypopharyngeal 
cancer is significantly influenced by the disease stage. 
Patients diagnosed at an early stage (T1-T2) exhibit a 
5-year survival rate of approximately 60%, in contrast to 
less than 25% for those with advanced tumors (T3-T4) 
or widespread nodal involvement (Sanders and Pathak, 
2022).

Hypopharynx cancer (HPC) is not the most common 
type of head and neck cancer worldwide, affecting an 
estimated 84,254 patients worldwide in 2020 and leading 
to an estimated 38,599 deaths. The largest number of 
cases is registered in Asian countries (about 69% of all 
cases) (Ferlay et al., 2022). About two thirds of diagnosed 
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cases of head and neck cancer are detected in developing 
countries (Sinard et al., 2014). Also, the largest number 
of cases of HPC is registered in countries with medium, 
high and very high human development index (Ferlay et 
al., 2022). The global incidence age standardised incidence 
rates of HPC is averaged at 0.9 per 100,000 (1.6 in men 
and 0.3 in women) (Ferlay et al., 2022).

HPC is a multifactorial disease (El Bedoui and 
Lefebvre, 2017). Major studies have been conducted to 
study the etiological factors of laryngeal cancer and it 
was assumed that, since the hypopharynx is anatomically 
related to the larynx, both of them are subject to similar 
risk factors (de Souza et al., 2011). Long-term exposure to 
tobacco (Mishra and Meherotra, 2014), tobacco products 
(Sapkota et al., 2007) and alcohol (Jayalekshmi et al., 
2013) increases the risk of developing head and neck 
cancer (Marur and Forastiere, 2008), in particular HPC. 
Over the past decade, there has been an increase in cases of 
squamous cell carcinoma of the oropharynx and a decrease 
in cases of laryngeal and hypopharynx cancers. This trend 
is most likely associated with a decrease in cigarette 
smoking and the identification of exposure to high-risk 
oncogenic human papillomavirus (HPV) as a risk factor 
for head and neck cancer (Sturgis and Cinciripini, 2007; 
Gillison et al., 2012). At the same time, it has recently 
been said that the true incidence of HPV-associated 
cancers of the head and neck of the oral cavity, larynx and 
hypopharynx is only about 5% (Westra, 2015).

HPC in the early stages is often detected with the 
widespread use of narrow-band imaging (NBI) using 
magnifying endoscopy (Muto et al., 2010; Popek et al., 
2019). Due to the widespread use of NBI with the help 
of magnifying endoscopy, it is easier to detect tumor 
recurrence and the appearance of new foci in the radiation 
field after chemoradiotherapy. NBI is an excellent follow-
up method for subsequent screening of patients with HPC 
who have received chemoradiotherapy (Zabrodsky et al., 
2014).

The purpose of this study is to conduct a spatio-
temporal assessment of the incidence of HPC. This study 
will be the first in the Republic to highlight data on the 
trend of incidence of this pathology.

Materials and Methods

Cancer registration and patient recruitment
The cancer registry of the population of Kazakhstan 

covers considering the administrative-territorial division. 
New cases of HPC were extracted from the reporting forms 
of the Ministry of Health of the Republic of Kazakhstan 
(Form 7) from 2017 to 2021 using the International 
Disease Code 10, code C12-14.

Population denominators
The populace data was sourced from the Bureau of 

National Statistics, incorporating considerations of age 
and gender attributes along with administrative-territorial 
demarcations. (Bureau of National Statistics, 2022). 

Statistical analysis
The main method of this study was a retrospective 

study using descriptive and analytical methods of 
oncoepidemiology. Age-standardized rates (ASR) 
were calculated for eighteen different age groups (0-
4, 5-9, …, 80-84, and 85+) using the world standard 
population proposed by WHO (Ahmad et al., 2001) with 
recommendations from the National Cancer Institute 
(National Cancer Institute, 2013).

The HPC incidence rates were calculated per 100,000 
population. A retrospective study using descriptive and 
analytical methods of modern epidemiology were used. 
Incidence rates were used in the preparation of cartograms. 
A mapping method based on the determination of the 
standard deviation (σ) from the mean value (x) is employed 
(Igissinov, 1974). The extensive, crude rate (CR) and age-
specific incidence rate (ASIR) are determined according 
to the generally accepted methodology used in sanitary 
statistics. The annual averages (M, P), mean error (m), 
Student criterion, 95% confidence interval (95% CI), 
and average annual upward/downward rates (T, %) were 
calculated (Merkov and Polyakov, 1974; Glanc, 1999; dos 
Santos Silva, 1999). Mean error in statistics usually refers 
to the average value of the differences between estimates 
and true values (Glanz, 1999). Student’s criterion, also 
known as t-test is used to compare the means of two 
groups, and is based on the difference in means divided 
by an estimate of the standard error of the difference 
(Glanz, 1999). In addition, we have determined the level 
of approximation (R2). The level of approximation in 
linear regression evaluates how close the linear model is 
to the original data. This indicator reflects how well the 
model matches the data and how accurately it predicts the 
values of the dependent variable based on the independent 
variables. Trends were determined using the least squares 
method, and the average annual growth rates were 
calculated using the geometric mean.

The dynamics of indicators was investigated using 
component analysis according to methodological 
recommendations (Dvoyrin and Aksel, 1987; Chissov 
et al., 2007). Component analysis of disease incidence 
is a methodology used in epidemiological studies to 
decompose changes in disease rates into components, 
aiming to identify the impact of various factors on disease 
dynamics in a specific population. This analysis allows for 
the separation of changes in disease incidence into several 
components, which can be as follows:

• Changes in population age structure (∑ΔA): Since 
the risk of various diseases can vary with age, changes 
in the population’s age structure (e.g., an increase in the 
proportion of older individuals) can influence the overall 
disease incidence.

• Changes in the risk of acquiring illness (∑ΔR): 
This component reflects alterations in the probability of 
developing a specific disease within the same age group. 
Causes of such changes may include modifications 
in environmental or social factors, lifestyle changes, 
vaccination efforts, etc.

• Combined influence of the age structure and the risk 
of acquiring illness (∑ΔAR): This component considers 
how the interplay between changes in population age 
structure and alterations in the risk of acquiring illness 
overall disease incidence.
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61.9) in 2017 to 61.2±0.8 years (95%CI=59.6-62.8), and 
average annual rate of growth made T=+0.3. The average 
age of patients was 61.2±0.3 years (95%CI=60.6-61.8). 
The average age of male patients was 63.3±0.2 years, 
while female patients had an average age of 56.3±0.7 
years.

In both sexes, the age-specific incidence rates of HPC 
reached their highest point at 65-69 years (5.6±0.40/0000). 
Specifically, for the male population, the peak incidence 
rate was observed at 65-69 years (11.6±1.20/0000), while 
for the female population, it occurred at 55-59 years 
(2.0±0.30/0000) (Table 1).

HPC incidence rates exhibited diverse trends across 
age groups. The most notable annual average decreases 
were observed in the under 30 years age group (T=−20.8%) 
and the 40-44 years age group (T=−20.4%). Conversely, 
the most substantial upward trend was found in the 30-
34 years age group (T=+28.2%). In the male population, 
trends in ASIR had a high level of approximation in 
such age groups as 40-44 years (T=−20.0%; R2=0.5639), 
45-49 years (T=+42.5%; R2=0.8919) and 60-64 years 
(T=−10.9%; R2=0.8852). Among the female population, 
trends in ASIR had a high level of approximation only in 
two age groups: 40-44 years (T=−20.8%; R2=0.5184) and 
60-64 years (T=−17.8%; R2=0.7828) (Table 1).

Different trends in age-related incidence rates in 
general affected the overall incidence rates, therefore, 
the overall incidence rate of HPC among the entire 
population of the country during the study period 
decreased very slightly, the total decline was −0.0030/0000 
(Table 2) and depended on changes in the age structure 
of the population (∑ΔA=+0.040/0000), the risk of acquiring 
illness (∑ΔR=−0.050/0000) and the combined influence 
of the age structure and the risk of acquiring illness 
(∑ΔAR=+0.010/0000). At the same time, the average annual 
decline of the aligned indicator was T=−0.8%, and the 
approximation confidence value was low (R2=0.0443).

In the male population of the republic, the crude 
incidence rates increased from 1.200/0000 (2017) to 
1.300/0000 in 2021. The overall growth (+0.100/0000) 
depended on changes in the age structure of the population 
(∑ΔA=+0.070/0000) and the risk of acquiring illness 
(∑ΔR=+0.020/0000), and their combined effect was not 
pronounced (∑ΔRA=+0.010/0000) (Table 2). The average 
annual growth rate was T=+0.4% and the approximation 
value is R2=0.0048 (Table 1).

In the female population of the country, there was 
an overall decrease (−0.100/0000) in crude incidence rates 
from 0.610/0000 in 2017 to 0.510/0000 in 2021. This decline 
was influenced by changes in the age structure of the 
population (∑ΔA=+0.020/0000), a reduction in the risk of 
acquiring the illness (∑ΔR=−0.120/0000), and the combined 
effect of age structure and the risk of acquiring the illness 
(∑ΔRA=+0.010/0000) (T=−3.6; R2=0.2255) (Tables 1 and 2).

Further, we will consider the results of a component 
analysis of the dynamics of the number of patients 
with HPC in the whole population, in men and women 
(Tables 3 and 4). The results of the study show that the 
change in the number of patients with HPC in the republic 
was associated with the influence of the following factors:

1. Growth of population number ΔP=+108.0% (Male 

Component analysis provides deeper insights into the 
factors influencing disease dynamics and helps identify 
those with the greatest impact. This analysis is a vital tool 
for developing and evaluating public health interventions 
and disease control strategies.

In this study, the component method also was employed 
to dissect the upsurge in the number of cases within the 
same population, but at different time periods. The 
analysis involved considering seven distinct components 
contributing to the increase in cases. The initial three 
components pertained to alterations in population size, 
its age structure, and the combined influence of these 
factors. The fourth component, representing the genuine 
increase in the number of patients, was solely attributed 
to variations in the indicator of the risk of acquiring 
illness. Subsequently, the next three components were 
associated with the risk of acquiring illness, population 
growth, changes in age structure, and the combined 
impact of all three factors. Consequently, the final four 
components were associated with an escalation in the risk 
of acquiring illness. The term “risk of acquiring illness” 
encompassed the entirety of these factors in the context 
of disease occurrence.

The following symbols and abbreviations were 
used in this article: AN – absolute number; ASIR – age 
specific incidence rate; ASP (ΔA) − the age structure of 
the population; ASR – age-standardized rate; END − the 
expected number of diseases; NHPC − the number of new 
HPC cases; PS (ΔP) − population size; RAI (ΔR) − risk 
of acquiring illness; R2 – level of approximation; SI − 
structural indexes; Р − the incidence; 0/0000 – per 100,000.

Ethics approval
Because this study involved the analysis of publicly 

available administrative data and did not involve 
contacting individuals, consideration and approval by an 
ethics review board was not required. At the same time, 
the submitted data is in accordance with the Law of the 
Republic of Kazakhstan No. 257-IV of March 19, 2010 
“About State statistics” (http://adilet.zan.kz/rus/docs/
Z100000257), the information in the summary report is 
confidential and can only be used for statistical purposes 
in accordance with the Principles of the World Medical 
Association (WMA, 2013).

Results

During the study period (2017-2021), 814 new cases of 
HPC were registered in the country (571 (70.1%) – in men, 
and 243 (29.9%) – in women). The greatest proportion 
of patients falls on the age of 55-69 years (55-59 
years – 18.7%, 60-64 years – 18.2% and 65-69 years 
– 19.3%). The male and female populations exhibited 
distinct differences in the distribution of patients. The 
age group of 55-69 years showed the highest proportion 
of patients for both sexes, with males having the largest 
proportion within this age range. However, for the female 
population, the age group of 45-69 years showed the 
highest proportion of patients (Table 1).

The average age of patients with HPC in dynamics 
increased slightly from 60.3±0.8 years (95%CI=58.7-
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Age 
group (i)

ASP Growth 
(Si2−Si1) (3)−(2)

Incidence Incidence growth

general 
(Pi2−Pi1) 
(6)−(5)

Including due to changes of

2017 (Si1) 2021 (Si2) 2017 (Pi1) 2021 (Pi2) ΔA (4)×(5) ΔR (2)×(7) ΔRA (4)×(7)

1 2 3 4 5 6 7 8 9 10

Both sexes

<30 0.5032 0.4917 −0.0115 0.01 0.00 +0.0 −0.000 −0.006 +0.000

30-34 0.0826 0.0857 +0.0030 0.13 0.31 +0.2 +0.000 +0.014 +0.001

35-39 0.0696 0.0726 +0.0030 0.08 0.15 +0.1 +0.000 +0.005 +0.000

40-44 0.0636 0.0634 −0.0002 0.96 0.42 −0.5 +0.000 −0.034 +0.000

45-49 0.0589 0.0581 −0.0008 0.94 1.19 +0.2 −0.001 +0.014 +0.000

50-54 0.0568 0.0531 −0.0037 1.95 1.50 −0.5 −0.007 −0.026 +0.002

55-59 0.0536 0.0526 −0.0010 3.10 3.12 +0.0 −0.003 +0.001 +0.000

60-64 0.0393 0.0448 +0.0055 4.79 3.19 −1.6 +0.026 −0.063 −0.009

65-69 0.0291 0.0314 +0.0023 5.53 6.57 +1.0 +0.013 +0.030 +0.002

70-74 0.0139 0.0213 +0.0074 3.59 5.46 +1.9 +0.027 +0.026 +0.014

75-79 0.0165 0.0098 −0.0067 3.36 3.24 −0.1 −0.022 −0.002 +0.001

80-84 0.0081 0.0108 +0.0027 3.43 1.96 −1.5 +0.009 −0.012 −0.004

85+ 0.0047 0.0047 +0.0000 0.00 0.00 +0.0 +0.000 +0.000 +0.000

Total ∑Si1=1.0 ∑Si2=1.0 P1=0.90 P2=0.90 −0.003 ∑ΔA=+0.04 ∑ΔR=−0.05 ∑ΔRA=+0.01

Male*

Total ∑Si1=1.0 ∑Si2=1.0 P1=1.20 P2=1.30 +0.10 ∑ΔA=+0.07 ∑ΔR=+0.02 ∑ΔRA=+0.01

Female*

Total ∑Si1=1.0 ∑Si2=1.0 P1=0.61 P2=0.51 −0.10 ∑ΔA=+0.02 ∑ΔR=−0.12 ∑ΔRA=+0.01

Table 2. Component Analysis of the Hypopharynx Cancer Incidence Growth in Kazakhstan, 2017-2021

ΔA, the age structure of the population; ΔR, risk of acquiring illness; ΔRA, risk of acquiring illness and age structure of the population.; *The 
calculations were made in the same way as for the entire population.

Regions: 1. Akmola, 2. Aktobe, 3. Almaty, 4. Atyrau, 5. East-Kazakhstan, 6. Zhambyl, 7. West-Kazakhstan, 8. Karaganda, 9. Kostanay, 
10. Kyzylorda, 11. Mangystau, 12. Pavlodar, 13. North-Kazakhstan, 14. South-Kazakhstan 

Figure 1. Cartogram of Hypopharynx Cancer Incidence in Kazakhstan (A – CR, B – ASR)

A B

– ΔP=+37.0%; Female – ΔP=+36.0%).
2. Changes in the age structure of the population 

ΔA=+106.1% (Male – ΔA=+44.1%; Female – ΔA=+21.0%).
3. Combined effect of changes in population number 

and its age structure ΔPA=+5.0% (Male – ΔPA=+2.2%; 
Female – ΔPA=+0.9%).

4. Change in the risk of acquiring illness ΔR=−133.4% 
(Male – ΔR=+10.8%; Female – ΔR=−160.4%).

5. Combined effect of changes in the risk of acquiring 
illness and population number ΔPR=−6.2% (Male – 
ΔPR=+0.5%; Female – ΔPR=−7.1%).

6. Combined effect of changes in the risk of acquiring 
illness and age structure of the population ΔRA=+19.7% 
(Male – ΔRA=+5.2%; Female – ΔRA=+9.2%).

7. Combined effect of the changes in the risk of 
acquiring illness, population number and its age structure 
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Age group (i) NHC (nij) PN (Nij) Crude (Pij) Standardized Pij
c END in 2021 

(PijNi210-5) 
(6)×(5)×10-5

2017 
(j=1)

2021 
(j=2)

2017
(j=1) 

2021
(j=2)

2017
(j=1) 

2021 
(j=2)

2017
(j=1) 

2021 
(j=2)

1 2 3 4 5 6 7 8 9 10
Both sex
     <30 1 0 9077430 9283015 0.01 0.00 0.000 1.0
     30-34 2 5 1490787 1617067 0.13 0.31 0.026 2.2
     35-39 1 2 1255442 1370229 0.08 0.15 0.010 1.1
     40-44 11 5 1147710 1196696 0.96 0.42 0.027 11.5
     45-49 10 13 1061587 1096284 0.94 1.19 0.070 10.3
     50-54 20 15 1024469 1002632 1.95 1.50 0.085 19.6
     55-59 30 31 966855 992169 3.10 3.12 0.167 30.8
     60-64 34 27 709528 846439 4.79 3.19 0.125 40.6
     65-69 29 39 524698 593409 5.53 6.57 0.191 32.8
     70-74 9 22 250755 403052 3.59 5.46 0.076 14.5
     75-79 10 6 297457 185323 3.36 3.24 0.053 6.2
     80-84 5 4 145957 203846 3.43 1.96 0.016 7.0
     85+ 0 0 85102 89391 0.00 0.00 0.000 0.0
     Total n1=162 n2=169 N1=18037776 N2=18879552 P1=0.90 P2=0.90 P1

c=0.90 P2
c=0.85 E(n2)=177

     Growth

Male*
     Total n1=105 n2=119 N1=8729888 N2=9160399 P1=1.20 P2=1.30 P1

c=1.20 P2
c=1.22 E(n2)=117

     Growth

Female*
     Total n1=57 n2=50 N1=9307888 N2=9719153 P1=0.61 P2=0.51 P1

c=0.61 P2
c=0.49 E(n2)=61

     Growth

Table 3. Component Analysis of the Hypopharynx Cancer Incidence in Dynamics in Kazakhstan, 2017-2021

END, the expected number of diseases; *, The calculations were made in the same way as for the entire population. 

Components of growth in the number of cases due to: Both sexes Male Female

AN %, growth AN %, growth AN %, growth

to (n2-n1) to n1 to (n2-n1) to n1 to (n2-n1) to n1

1. Growth PN. 8 +108.0 +4.7 5 +37.0 +4.9 3 +36.0 +4.4

2. Changes ASP. 7 +106.1 +4.6 6 +44.1 +5.9 1 +21.0 +2.6

3. Combined effect of changes in PN+ASP. +0.3 +5.0 +0.2 +0.3 +2.2 +0.3 +0.1 +0.9 +0.1

∑1-3=+219.0   ∑1-3=+9.5 ∑1-3=+83.2   ∑1-3=+11.1 ∑1-3=+57.9   ∑1-3=+7.1

4. Change of RAI. −9 −133.4 −5.8 2 +10.8 +1.4 −11 −160.4 −19.7

5. Combined effect of changes of RAI+PN. 
−0.4 −6.2 −0.3 +0.1 +0.5 +0.1 −0.5 −7.1 −0.9

6. Combined effect of changes of RAI+ASP. +1.4 +19.7 +0.9 +0.7 +5.2 +0.7 +0.6 +9.2 +1.1

7. Combined effect of the changes RAI+PN+ASP. 
+0.1 +0.9 +0.04 0.0 +0.3 +0.03 +0.04 +0.4 +0.05

∑4-7=−119.0   ∑4-7=−5.1 ∑4-7=+16.8   ∑4-7=+2.2 ∑4-7=−157.9   ∑4-7=−19.4

Total ∑1-7 7 100.0 +4.3 14 100.0 +13.3 −7 100.0 −12.3

AN, absolute number; PN, population number; ASP, age structure of the population; RAI, risk of acquiring illness.

∆𝑹= 𝑵1 𝑷2𝒄—𝑷1𝒄 × 10−5

Table 4. Influencing Components on the Number of Cases of Hypopharynx Cancer in Kazakhstan

ΔRAP=+0.9% (Male – ΔRAP=+0.3%; Female – ΔRAP=+0.4%).
The overall increase in the absolute number of patients, 

considering both sexes, amounts to 7 or +4.3% compared 
to the initial number of patients.
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Based on the calculated average annual CR and ASR 
HPC indicators, the cartograms were compiled. The levels 
of HPC CR per 100,000 based on the following criteria 
were determined: low – up to 0.75, average – from 0.75 to 
1.25, high – above 1.25. As a result, the following groups 
of regions were revealed (Figure 1 A):

1. Regions with the lowest indicators (up to 0.75 per 
100,000): Kostanay (0.37), Mangystau (0.50), Kyzylorda 
(0.53), Almaty (0.54), South Kazakhstan (0.56), Almaty 
city (0.57), Zhambyl (0.66).

2. Regions with average indicators (from 0.75 to 1.25 
per 100,000): Astana city (0.84), Karaganda (0.91), North 
Kazakhstan (1.23).

3. Regions with high indicators (1.25 and above 
per 100,000): Aktobe (1.30), Pavlodar (1.33), East 
Kazakhstan (1.51), Atyrau (1.63), Akmola (1.76), West 
Kazakhstan (1.81).

The levels of HPC ASR per 100,000 population based 
on the following criteria were determined: low – up to 
0.73, average – from 0.73 to 1.18, high – above 1.18. As 
a result, the following groups of regions were determined 
(Figure B):

1. Regions with the lowest indicators (up to 0.73 per 
100,000): Kostanay (0.27), Almaty (0.53), Almaty city 
(0.55), Kyzylorda (0.60), Mangystau (0.61), Zhambyl 
(0.72).

2. Regions with average indicators (from 0.73 to 
1.18 per 100,000): Karaganda (0.73), South Kazakhstan 
(0.80), North Kazakhstan (0.82), Pavlodar (1.03), East 
Kazakhstan (1.10).

3. Regions with high indicators (1.18 per 100,000 and 
above): Astana city (1.24), Aktobe (1.33), Akmola (1.37), 
West Kazakhstan (1.58), Atyrau (1.96).

Discussion

The incidence of hypopharynx cancer in Kazakhstan 
is generally decreasing. At the same time, according to 
the level of incidence, our country belongs to regions with 
a high incidence rate. In countries such as Madagascar 
(0.910/0000), Austria (0.880/0000) and Georgia (0.960/0000), 
the incidence rate was near that observed in our country.

Depending on the geographical location, the incidence 
of HPC among men and women varies greatly. In general, 
the incidence among men is 5 times higher than among 
women (Tangjaturonrasme et al., 2018). In Kazakhstan, 
the ratio was below the world average, namely 2.6:1. A 
similar indicator was found among patients in England 
(3:1) (Louie et al., 2015). In Kazakhstan, the incidence 
of HPC, as we see, has differences in relation to the sex 
of patients. Changes in the ratio of morbidity among men 
and women in the time curve indirectly reflect the local 
changing social habits of people at the regional level. 
Over the past five years, the incidence among men has a 
slight upward trend, and the incidence among women has 
a more pronounced rate of decline. At the same time, the 
level of approximation of the two indicators is very low. A 
similar trend was found in England, where the incidence 
also increased among men and decreased among women 
(Louie et al., 2015).

In Korea (Shin et al., 2013), France (Ligier et al., 

2011), Italy (Associazione Italiana Registri Tumori, 2020) 
and North America (Kuo et al., 2014), the incidence of 
HPC is also decreasing. Trends in the incidence of HPC 
over time and in different countries strongly depend on the 
nature of tobacco use or the combined effect of tobacco 
and alcohol use. In this regard, it is necessary that the 
main potentially changeable factors, such as tobacco and 
alcohol consumption, be prevented through legislative 
measures and the promotion of a healthy lifestyle. On 
the other hand, the study of differences in geographical 
distribution and trends in the incidence of HPC in many 
countries is often problematic, since the presentation of 
available data is difficult due to its anatomical features, as 
well as the presence of late-stage tumors that are mistaken 
for laryngeal cancer, resulting in incorrect classification 
of the disease (Bradley, 2019).

The incidence increases with age at the time of 
diagnosis in the range from 40 to 80 years (El Bedoui 
and  Lefebvre, 2017). In our study, it was observed that 
the highest incidence of the disease in our country occurs 
between the fifth and eighth decades of life. As a result 
of the component analysis, we see that the incidence of 
HPC of the entire population is equally affected by both 
demographic indicators and the risk of acquiring illness. 
But considering separately the incidence among men and 
women, it was found that the increase in the incidence 
among the male population occurred mainly due to an 
increase in demographic indicators. On the contrary, the 
incidence among the female population tended to decrease 
due to a stronger reduction in the influence of risk of 
acquiring illness. Previously, studying the incidence of 
laryngeal cancer in Kazakhstan by component analysis, 
it was also found that the decrease in incidence is mainly 
due to a decrease in the influence of the risk of acquiring 
illness (Zatonskikh et al., 2016).

The incidence of HPC in Kazakhstan displays regional 
variations, with higher rates observed in the western and 
eastern regions and lower rates in the southern regions. 
The elevated incidence rates, particularly in certain areas, 
raise concerns as HPC carries a poor prognosis, ranking 
among the most unfavorable outcomes among all head and 
neck tumors. Often diagnosed at an advanced stage, HPC 
poses significant economic consequences, particularly in 
developing countries. Therefore, precise epidemiological 
investigations of the current and projected disease patterns 
are imperative to enhance diagnostic and treatment 
strategies.
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