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ABSTRACT. The analysis of medical, social and economic consequences for various pathologies
considers a number of aspects, including the study of morbidity, temporary and permanent disability,
economic losses, allowing us to highlight the main directions of treatment and preventive measures.
The purpose of the study is to assess the economic damage and medical and social consequences of
ear and mastoid diseases in the Russian Federation. Indicators of temporary disability, disability, and
economic losses were calculated on the basis of the analyzed Materials of official statistics published
by Rosstat and the Ministry of Labor. A forecast of population disability has been made. It has been
shown that the proportion of cases of temporary disability due to diseases of the ear and mastoid
process ranges from 0.6 to 0.9 % of all causes. During the period 2015—2020 from 0.19 to 0.23 cases
and from 1.98 to 2.60 days of temporary disability per 100 workers was fixed. The average duration
of temporary disability ranged from 10.2 to 11.4 days. Economic losses from initial disability in
adults account for 3/4 of the total amount of damage. When predicting the occurrence of primary
disability in children, an insignificant tendency towards its decrease was established, while in
adults — towards an increase in this indicator. Economic losses due to diseases of the ear and
mastoid process reach more than 27.87 billion rubles per year, which is 0.03 % of the country’s gross
domestic product. Thus, the proportion of cases of temporary disability due to diseases of the ear
and mastoid process is comparatively small, but the economic losses from this pathology are quite
significant, which requires improved approaches to providing treatment and preventive measures.

KEYWORDS: diseases of the ear and mastoid process, medical, social and economic consequences,
temporary disability, primary disability, economic losses
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PE3IOME. AHann3 MeIUKO-CONMATBHBIX U dKOHOMHUYECKUX TIOCICACTBUN TIPU pa3TUYHON TaTo-
JIOTUH CKJIAJIBIBACTCS U3 PsijJia aCMeKTOB, BKJIFOYAOIINX W3yUeHHE 3a001eBaeMOCTH, BPEMEHHON U
CTOMKOH yTpaThl TPYA0CIOCOOHOCTH, SKOHOMHUYECKUX TIOTEPh, YTO TO3BOJISICT BIICTUTh OCHOBHBIC
HaIpaBJICHUS JIeUeOHO-NPOPUIAKTHYSCKUX MeponpusTuii. Llenb ucciaenoBaHuss — OlEeHKa YKOHO-
MHYECKOTO0 yiiep0a u MeIHKO-COIMAaTbHBIX ITOCIEACTBHH 00e3Hel yXa W COCIIEBUIHOTO OTPOCTKA
B Poccniickoit deneparuu. Vcnonb30BaHbl MaTepuaibl OPUIIMAIBHON CTATHCTHKH, OITYOITMKOBaH-
Hele PocctatoM 1 MUHTpy/Ja, HA OCHOBE KOTOPBIX PACCUUTAHBI MOKA3aTeIU BPEMEHHON HETPYI0-
CITOCOOHOCTH, MHBAIUAU3AINY, SKOHOMIYEeCKue notepu. Cieslad MporHo3 MHBAIUAN3AIUNA Hace-
nenns. [Toka3zano, 9TO MO ClydaeB BPEMEHHOW HETPYAOCIIOCOOHOCTH IT0 TIOBOMY OOJIe3HEH yxa
U COCUEBUAHOrO oTpocTka coctanisieT oT 0,6 1o 0,9% ot Bcex npuuun. B nepuog 2015-2020 rr.
Ha 100 paboTtaromux npuxoamwiock oT 0,19 no 0,23 cnyuaeB u ot 1,98 no 2,60 nHel BpeMeHHOI
HeTpyAocnocoOHocTH. CpeqHss JUTUTENBHOCTh BPEMEHHON HETPYAOCIOCOOHOCTH Koliebanach OT
10,2 mo 11,4 gueii. DKOHOMUYECKHUE TTOTEPH OT MIEPBUIHOTO BBIXO/Aa HA HHBAIMIHOCTD Y B3POCIBIX
cocTaBisAOT 3/4 ot oOmie#t cymMmbl yiiepOa. [Ipu mporHo3upoBaHUM BOSHUKHOBEHHS TIEPBHYHON
WHBAJUU3AIUN Y JIeTeH YCTAaHOBJICHA ClIa00 BhIPa)KEHHASI TCHJCHIUS K €€ CHI)KCHHUIO, a 'y B3POC-
JBIX — K POCTY JAHHOTO TIOKa3aTelsl. DJKOHOMHUYECKHE TIOTEPH MPHU 3a00JIeBaHUIX yXa U COCIIe-
BHJITHOTO OTPOCTKA JOCTUTAIOT Ooinee 27,87 mupa pyOraeit B rox, uto coctasisiet 0,03 % BamoBoro
BHYTPEHHETO MPOJYyKTa CTpaHbl. TakuM 00pa3oMm, J0Js CIydaeB BpEMEHHOW HETPYAOCIOCOOHOCTH
B CBSI3U C OOJIC3HSMHU yXa M COCIIEBHIHOT'O OTPOCTKA HEBEJIMKA, OJTHAKO SKOHOMHYECKHE TIOTEPU OT
9TOU MATOJOTUH JOCTATOYHO CYIIECTBEHHBI, YTO TPEOYET COBEPIICHCTBOBAHUS MMOAXOI0B K oOecIie-
YEHHIO JIeUCOHO-TTPOPHIAKTHUSCKUX MEPOTIPUSITHH.

KJIOYEBBIE CJIOBA: 6one3Hn yxXxa W COCIEBHJIHOTO OTPOCTKA, MEIHKO-COIHAILHEIC
U DKOHOMHUYECKHE MOCJEACTBUS, BPEMEHHAS HETPYAOCIOCOOHOCTD, MEPBUYHAS WHBATUIU3AIINS,

9KOHOMUYCCKHUEC IMOTCPU

INTRODUCTION

The problem of the analysis of medical, so-
cial and economic consequences of various pa-
thologies is one of the key issues in the science
of public health, representing the reflection of
various aspects of the concept of health and
well-being of the population. It consists of a
number of aspects, including the study of mor-
bidity, temporary and permanent disability, as
well as economic losses as a result of diseases,
allowing us to identify the main directions of
therapeutic, preventive and rehabilitative mea-
sures [1-7].

It is known that the medical and social signi-
ficance of a particular pathology is determined
by the economic damage inflicted on society,
expressed by morbidity, mortality, and tempo-
rary and permanent disability. At the same time,

these indicators allow us to assess the state of
the health care system, analyze its weaknesses
and identify ways to further improve it [8—10].
Indicators of temporary and permanent disa-
bility make it possible to assess more fully the
condition of the population engaged in economic
activity, which is especially important in condi-
tions of increasing life expectancy and pension
reform, when the age of those employed in labor
activity will increase due to the increase in life
expectancy and pension reform. In recent years,
researchers have noted a tendency to improve
the health of the working population, which is
expressed in the positive dynamics of indicators
of temporary disability and a decrease in the
level of primary disability of the adult popula-
tion at the expense of young and middle-aged
people, both in general and in some nosological
forms, which allows to reduce economic losses.
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It should be taken into account that the indica-
tors of temporary disability can be influenced
by working conditions of different industries,
the presence of harmful industries in a particular
territory, and climatic conditions [11-21].
Diseases of the ear and mastoid process are
an urgent medical and social problem, having a
significant impact on human health, which is as-
sociated, among other things, with the important
role of the hearing and speech organs in human
socialization and communication. Hearing, along
with speech, is not only a tool for communication,
it is the instrument that allows an individual to
develop harmoniously and interact in society.
Diseases of the ear and mastoid can lead to di-
sability of the patient due to the violation of the
communicative component, and purulent com-
plications of this pathology such as meningitis,
brain abscesses, sepsis can cause death [22-25].

AIM

The aim of the study is to assess the economic
damage and medical and social consequences of
ear and mastoid diseases in the Russian Fede-
ration.

MATERIALS AND METHODS

The study used materials of official statistics
published by the Federal State Statistics Service
(Rosstat) and the Ministry of Labor. The indi-
cators of temporary disability due to diseases
of the ear and mastoid process were calculated
(the share of this pathology among all cases of
diseases with temporary disability, the number
of cases and days of disability per 100 workers,
the average duration of a case of disability). The
indicators of primary disability in children (up
to 18 years of the age) and adults were studied,
and relative indicators were calculated. Regres-
sion analysis with calculation of the coefficient
of determination R? was carried out to predict
the dynamics of the indicators of disability of
the child and adult population of the Russian
Federation from diseases of the ear and mastoid
process. The economic losses from morbidity
and disability of the population from diseases
of the ear and mastoid process were calcula-
ted based on the methodology approved by the
orders of the Ministry of Economic Develop-
ment of the Russian Federation, the Ministry of
Health and Social Development of the Russian

Federation, the Federal State Statistics Service
dated 10.04.2012.

RESULTS AND DISCUSSION

The survey data show that during the last years
the share of cases of temporary disability due to
diseases of the ear and mastoid process has been
stable, and their specific weight in the structure of all
cases of temporary disability is 0.6-0.9% (Table 1).

The calculation of the number of cases per
population employed in economic activity re-
vealed that the indicator of the number of cases
of temporary disability per 100 workers tended
to decrease. Thus, in 2015-2016, there were
0.23 cases of temporary disability due to ear and
mastoid diseases per 100 workers. In 2017-2019
there were 0.22 cases, and in 2020 this indicator
decreased to 0.19 cases.

The data on the calculation of the number of
days of temporary disability for ear and mastoid
diseases per 100 employees indicate that it also
tended to decrease with a slight peak in 2016.
Specifically, in 2015, the number of days of tem-
porary disability for ear and mastoid diseases was
2.39; in 2016 it was 2.60; in 2017 it was 2.27; in
2018 it was 2.29; in 2019 it was 2.14; and in 2020
it was 1,98.

The average duration of temporary disability
was calculated, which ranged from 10.2 to 11.4
days during the analyzed period. The indicator

Table 1

The share of cases of temporary disability due
to diseases of the ear and mastoid process
in the structure of all causes in 2015-2020

(in absolute figures and % of total)

Tabnuya 1

Honst ciiyyaeB BpeMEHHOW HETPYAOCIIOCOOHOCTH
B CBSI3H ¢ OOJIC3HAMH yXa M COCLIEBHIHOTO OTPOCTKA
B CTPyKType Bcex mpuuuH B 2015-2020 T
(B abc. mudpax u % K UTOry)

Bone3nn yxa u cocueBUIHO-

ro OTpocTKa / Bce 3a6oneBanus /
Ton/ Diseases of the ear All diseases
Year and mastoid process

Abc. % Adc. %

2015 170 430 0,9 19 648 688 | 100,0
2016 163 887 0,8 19 531 542 | 100,0
2017 159 365 0,8 19 443 172 | 100,0
2018 159 378 0,8 19 577 934 | 100,0
2019 147 329 0,8 19 005 988 | 100,0
2020 129 770 0,6 23205 130 | 100,0
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was minimum in 2015 and 2016 (10.2 days).
It was slightly higher in 2018-2019 (10.3 days)
and 2020 (10.6 days), and its maximum value
was observed in 2016 (11.4 days).

The study showed that during 2005-2022,
there were wave-like fluctuations in the primary
disability rate of the pediatric population due to
ear and mastoid diseases (Table 2).

There was a significant increase in the rate
of primary disability among children in 2006 —
by 105.0%, which amounted to 1,078.7 cases
per 10,000 children (the baseline of 2005 year is
526.3 cases). In 2007-2009, there was a steady
downward trend in this indicator, and the in-
crease compared to the baseline in this period
amounted to 70.0-86.4% (894.5-980.8 cases
per 10,000 people). In 2010, there was again an
increase in the primary disability rate by 88.7
% from the initial level. In the subsequent peri-
od from 2011 to 2022, there was a progressive
decline to 179.5-682.4 cases with slight rises
in 2014 and 2022 (949.8 and 871.4 cases per
10,000 people, respectively).

This trend is confirmed in predicting the oc-
currence of primary disability in children: the
coefficient of determination R?=0.27, that is,
there is a weakly expressed tendency to de-
crease the level of this indicator (Fig. 1).

The data of the study indicate that, in contrast
to children, in adults, according to the data for
2000-2022, there is a lower level of primary
disability from diseases of the ear and mastoid
process, but the tendency to its growth prevails

Table 2

Dynamics of primary disability due to pathology of the
ear and mastoid process in the Russian Federation
in 2005-2022 among persons under 18 years of age
(per 10,000 child population)

Tabruya 2

JlnHamMuKa IepBUYHON MHBATUAU3AINY MIPHU MTATOJIOTUH
yXa M COCLIEBUHOTO OTpocTKa B Poccuiickoi
®eneparyu B 2005-2022 rr. cpenn nun 1o 18 et
(ma 10 000 meTcKoro HaCEIICHUS )

™| Mosasn
vear |, (10000 weay s | MEEEEAC O

Primary disability rate (%)

(per 10,000 people)

2005 526,3 100,0
2006 1078,7 205,0
2007 980,8 186,4
2008 906,9 172,3
2009 894,5 170,0
2010 993,0 188,7
2011 937,7 178,2
2012 929.4 176,6
2013 873,2 165,9
2014 949.,8 180,5
2015 946,1 179.8
2016 9449 179,5
2017 927,9 176,3
2018 905,0 172,0
2019 805,8 153,1
2020 682,4 129,7
2021 748,4 142,2
2022 871,4 165,6

1200,0

1000,0

800,0 /
600,0

y =-2,4943x* + 42,978x + 767,42

R?=0,2707

400,0

N
o
o
o

MepBuyHas nHBanuan3saums Ha 10 000 /
Primary disability per 10,000

lon / Year

Fig. 1. Prognosis of the dynamics of primary disability among the child population from diseases of the ear and mastoid process

Puc. 1. [IporHo3 AuHaAMHUKK TEPBUYHOI MHBATUIN3AIMN CPEIN JETCKOTO HACETICHHUS OT OOJIe3HEH yXa U COCIIEBUAHOTO OTPOCTKA
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(Table 3). At the same time, the wave-like dyna-
mics is much less pronounced. Thus, in 2001—
2002, as compared to 2000, there was a 20%
increase in the primary disability of the adult
population from diseases of the ear and mastoid
process. By 2005-2006 the level of primary
disability of the adult population from diseases
of the ear and mastoid process increased more
significantly, and the increase was 100-140%
(up to 1.0-1.2 cases per 10,000 people). A slight
decrease in the level of primary disability of the
adult population from diseases of the ear and mas-
toid was observed in 2007-2014, but compared
to 2000, the increase in the indicator was 80%.
Further, in 2015-2022, the growth of primary

Table 3

Dynamics of primary disability of the adult population
from ear and mastoid diseases in the Russian Federation
in 20002022 (per 10,000 people)

Tabnuya 3

JluHaMuKa IIepBUYHON MHBAIUIN3AIUHN B3POCIIOTO
HaCeJIeHUs OT 0O0JIe3HEel yXa U COCIIEBUIHOIO OTPOCTKA
B Poccniickoit @eneparun B 2000-2022 T
(ma 10 000 genoBek)

Iloxa3atenb nepBUYHOI
Ton / WHBAJHIU3ALAN IMoka3arens HarIs -
Year (ua 10 000 yveJ.) / Hoctu (%) /
Primary disability rate | Visibility Score (%)
(per 10,000 people)

2000 0,5 100,0
2001 0,6 120,0
2002 0,6 120,0
2003 0,5 100,0
2004 0,6 120,0
2005 1,0 200,0
2006 1,2 240,0
2007 0,9 180,0
2008 0,9 180,0
2009 0,9 180,0
2010 0,9 180,0
2011 0,9 180,0
2012 0,9 180,0
2013 0,9 180,0
2014 0,9 180,0
2015 1,0 200,0
2016 1,1 220,0
2017 1,3 260,0
2018 1,4 280,0
2019 1,5 300,0
2020 1,2 240,0
2021 1,3 260,0
2022 1,4 280,0

disability of the adult population from diseases of
the ear and mastoid process was again observed,
and the increase was 100—-180% of the initial one.

The obtained data are confirmed by the results
of regression analysis (Fig. 2). According to the
forecast, further growth of primary disability
among the adult population is possible in the near
future (the coefficient of determination R? is 0.74,
which corresponds to the average level).

Economic losses were calculated on the ba-
sis of official statistics provided by the Federal
State Statistics Service and the Ministry of La-
bor in accordance with the calculation metho-
dology defined by the order of the Ministry of
Economic Development, the Ministry of Health
and the Federal State Statistics Service dated
10.04.2012 “On approval of the methodology
for calculating economic losses from mortality,
morbidity and disability of the population” [25].

No economic losses from mortality directly
from diseases of the ear and mastoid process
were recorded during 2000-2021, because these
patients die from complications, which are re-
corded by official statistics as the main diag-
nosis. For the calculation of economic losses,
the data for 2019, as the last pre-documentation
year, were taken.

Economic losses from primary disability
are the amount of lost profit in the production
of gross domestic product due to the withdraw-
al of the patient from the production sphere in
connection with the emergence of permanent di-
sability and the registration of disability. This is
the difference between the gross domestic pro-
duct that could have been produced by persons
who became disabled and the gross domestic
product produced by working disabled persons
(the calculations do not take into account the re-
duction in working hours and increased vacation
for this group of disabled persons). The data on
the number of persons with a primary perma-
nent loss of working ability, the gross domestic
product of the Russian Federation, and the num-
ber of the working population were obtained
from materials published by the Federal State
Statistics Service and the Ministry of Labor.

Thus, the lost profits are equal to:

LP =(GDP:NE-ND)—-(GDP:NE WD),
pd
where LP_ — lost profit from the primary di-

sability due to diseases of the ear and mastoid;
GDP — gross domestic product; NE — the
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Fig. 2. Prognosis of the dynamics of primary disability among the adult population from diseases of the ear and mastoid process

Puc. 2. [Iporuo3 AuHaMUKH NEPBUYHON WHBATUAN3AIMHI CPEIU B3POCIOTr0 HACEICHHUS OT OONe3HEH yXa U COCLEBUAHOTO OTPOCTKA

number of employed in the economy; ND —
the number of those who were initially disabled
due to diseases of the ear and mastoid; WD —
the number of working disabled due to diseases
of the ear and mastoid (taken as 18.6%) [21].

In 2019, the gross domestic product of the
Russian Federation amounted to 110.046 trillion
rubles, the total number of persons working in the
economy was 71,064.5 thousand, the number of
persons who became disabled for the first time
due to diseases of the ear and mastoid process
was 17.000.

Thus, the lost profit due to the first-time disa-
bility due to diseases of the ear and mastoid pro-
cess in 2019 amounted to:

LP , =(110 046 000 000 000:71 064 500 x
x17 600)—(110 046 000 000 000:71 064 500 x
x3162) =21 428 653 519 rub.

Economic losses due to morbidity from ear
and mastoid diseases represent the lost profit
due to underproduction of gross domestic pro-
duct due to temporary withdrawal of a worker
from the production process due to the onset of
temporary disability. Economic losses due to
morbidity from ear and mastoid diseases were
calculated as the product of the number of days
of temporary disability by the gross domestic
product produced by one worker per working
day. Data on temporary disability, gross domes-
tic product of the Russian Federation, and the
number of working population were obtained

from materials published by the Federal State
Statistics Service.

Thus, the lost profit in connection with mor-
bidity with temporary disability in ear and mas-
toid diseases is equal to:

LP,,= NDTD-(GDP:NE:NDY),

where LPdtd — lost profit in ear and mastoid di-
seases with temporary disability; NDTD — num-
ber of days of temporary disability due to ear and
mastoid diseases; GDP — gross domestic pro-
duct; NE — number of employed in the econo-
my; NDY — number of days in a year (taken as
365 days).

Therefore, the lost profit due to ear and mas-
toid disease incidence in 2019 is:

LP, =1519 168 - (110 046 000 000 000/
/71 064 500:365)=6 445 172 024 rub.

In general, economic losses in ear and mastoid
diseases are equal to the sum of the lost profit
from primary disability and lost profit in diseases
with temporary disability.

EL=LP -+ LP, =21 428 653 519+
+6 445 172 024=27 873 825 543 rub.

Thus, economic losses in ear and mastoid dis-
eases amount to more than 27.87 billion rubles,
which is equal to almost 0.03% of the country’s
gross domestic product (GDP).
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CONCLUSION

1. The analysis of primary disability from di-
seases of the ear and mastoid process among the
child population of the Russian Federation shows
a multidirectional dynamics of this indicator in
the period from 2005 to 2022, but the possibility
of its growth in the near future is not excluded.

2. In the Russian Federation there is a tenden-
cy of growth of primary disability of the adult
population from diseases of the ear and mastoid
process, and the possibility of continuation of un-
favorable dynamics is not excluded. The obtained
data indicate the expediency of an in-depth analy-
sis of the causes of the growth of primary disabi-
lity from diseases of the ear and mastoid process
in the adult population of the Russian Federation.

3. Economic losses from morbidity of the
adult population of the Russian Federation due
to ear and mastoid diseases reach 27.87 billion
rubles per year, which is about 0.03% of the
gross domestic product of the country. At the
same time 3/4 of this amount falls on the pri-
mary disability of the able-bodied population.

4. In the structure of all causes of temporary
disability, the share of diseases of the ear and
mastoid process is relatively small. However, eco-
nomic losses from this pathology are quite signi-
ficant, which requires improvement of organiza-
tional measures to ensure timely implementation
of therapeutic and preventive measures among the
able-bodied population of the Russian Federation.
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JOINMOJIHUTEJIBHAA HHPOPMALUA

Bkiaan aBTopoB. Bce aBTOpHI BHECHH Cy-
MIECTBCHHBIM BKJIAJ B pa3pabOTKy KOHIICTIIIHH,

MPOBEACHUE MCCIEN0BAaHUS U MOATOTOBKY CTa-
TBH, TIPOWIA U Of00pWIH (UHAIBHYIO BEPCHIO
nepen nmyOonukamnuei.

KondaukTt uHTEpecoB. ABTOPHI JEKIapUpy-
IOT OTCYTCTBHME SIBHBIX U NMOTEHLHMAJIBHBIX KOH-
(IMKTOB MHTEPECOB, CBS3AHHBIX C MyOIUKAIIM-
€l HaCTOSIIIEN CTaThy.

Uctounuk puHaHcupoBaHus. ABTOPHI 3a-
SIBJISIIOT 00 OTCYTCTBMM BHEIIHEro (PMHAHCUPO-
BaHMS IPU IPOBEICHUH HCCIIETOBAHUA.

HNudopmupoBanHoe coriiacue Ha myOauKa-
HMI0. ABTOPHI MOJYYHSIM TUCBMEHHOE COIlacue
MAI[EHTOB HA MyONIHKAUI0 MEAUIWHCKUX JaH-
HBIX.
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