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AKTyanbHoOCTb UccneaoBaHus: Muorve GpopMbl MHBAIMAHOCTY BEOYT K
3HAYUTENbHBIM MEVKO-CAHUTAPHBIM NOTPEBHOCTSM HACENEHIs 1 COOT-
BETCTBEHHO 3HAUUTENbHBIM PACXOA0M rocyaapcTaa. o MUMO pacxoaoB
rocyaapcTBa Ha 34paBooXPaHEHME U MEAMLIMHCKYIO NOMOLLb NPK Nieye-
HUM OHKONIOTU4ECKUIA BONBHBIX, MAET NIbrOTHOE 06eCneyeHe MHBAMAN-
3aLiM HaCeNEeHusl, PeaN3yoTCS MPOrpaMMbl N0 3aLLuTe 1 06ecreyeHuIo
NOMHOTO M PaBHOMO OCYLLECTBNIEHWUS BCEMWU WHBANMAAMKU BCEX NPaB
4en10BeKa 1 OCHOBHbIX CBOOOLL, @ TakKe 3KOHOMUYECKVE NMOTEPM N0 Npu-
4He BPEMEHHOI HETPYAOCNOCOBHOCTY HaceneHus. OHOI 13 OCHOBHBIX
NPU4YH MHBAMAHOCTM NO Knaccam 60ne3Hei ABNSETCS MHBAIMAHOCTb,
NoNy4YeHHast B CBSI3N C TXENbIM GpeMeHeM OHKONOrMyeckux 3abonesa-
HuiA. B CBSI3M CO CTapeHueM Haceneus, ¢ ypbaHusaumeit, ¢ uaMeHeHeM
3KOMNOr4ECKOI CUTYaLMV B NOCNIELHYE rofbl BO BCEM M1pe HabmoaaeT-
51 POCT OHK03a60N1eBaHMIA. ViHBaNMAM3aLms OHKOBOMbHBIX NprobpeTaeT
60nbLLIOI pa3max, ycTynas NuLLb 3a601eBaHNsIM CEPLEYHO-COCYAUCTON
cucTeMbl. Mo nokanu3aLmy 310Ka4eCTBEHHbIX HOBOOGPA30BaHUIA — pak
IErkoro 3aHUMaeT OfIHO W3 NEPBbIX MECT CPEAM ONyXOnei pasnuyHoi
JIOKQNM3aLMK W SIBSIETCS OAHON W3 TNaBHLIX NPUYUH UHBANMAHOCTY Y
OHKONOTM4ECKMX BOMbHBIX.

Kniouesble cnosa: CoumanbHO-3KOHOMUYECKoe Bpemsl, MIHBaMAHOCTb,
pak nerkoro, CTOMMOCTb 60/1e3HM, NPAMbIE HEMEMLIMHCKVE 3aTPaTl, KOC-
BEHHbIE 3aTparbl.

KozlovN.V.

Economic burden of disability of lung cancer

Many forms of disability result in extensive healthcare demands of the
population and respective significant state expenses. Apart from expenses
for healthcare and treatment of cancer patients the state also provides
subsidized medical assistance of disabled persons, carries out programs
intended to protect and ensure complete and equal exercise of human
rights and fundamental freedoms by all disabled persons and incurs
economic loss resulting from temporary disability of patients. One of the
primary causes of disability is severe burden of cancers. The cancer
prevalence rate is on the rise in recent years all over the world due to
population ageing, urbanization and ecological turnover. The disability
rate among cancer patients is becoming very high, second only to patients
with cardiovascular diseases. Lung cancer is among the most prevalent
tumors of all localizations and one of the primary causes of disability
among cancer patients.

Keywords: Socio-economic burden; disability; lung cancer; cost of illness;
direct non-medical costs; indirect costs.
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1. Introduction

The disability in consequence of malignant
neoplasms is becoming more widespread in the
Russian Federation with every passing year.
According to the changes in the disability structure
by diseases over time for the past 10 years, the rate
of primary disability in consequence of malignant
neoplasms has increased almost 3 times: from
11.10 % (2006) to 30.70 % (2015) [2]. Cancers
are the most widespread cause of disability second
only to diseases of the circulatory system, however,
if the positive growth trend persists for a few more
years, they will soon become an indisputable leader
(table 1).

To characterize the structure of disability in
consequence of lung neoplasms we analyzed
research papers and articles published in recent
years with a detailed analysis of regions of the Russian
Federation in terms of primary and recurrent disability
in consequence of neoplasms with due consideration
of disability degrees, age and tumor location. Below
are the results of the analysis of scientific literature
in recent years share of lung cancer [3-16] along all
disabling malignant neoplasms.

The relevance of the study of the economic
burden of disability from lung cancer and of this
article is due to the fact that Lung cancer is among
the most prevalent tumors of all localizations and
one of the primary causes of disability among cancer
patients in Russian Federetion. Most of the studies
are aimed at studying the costs of drug provision
and hospitalization; complete and relevant studies
aimed at calculating the economic burden of disability
are less common in modern literature. In this study
were calculated Indirect costs and Direct costs caused
by disability in consequence of lung cancer.

2. Methods and Results
2.1. Modeling of the number of people disabled
in consequence of lung cancer
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Table 1
Comparison of primary disability in consequence of neoplasms and diseases of the circulatory system (%).

N |Disease classes | 2005 | 2006 |2007 | 2008 | 2009 | 2010 | 2012 | 2013 |2014| 2015
0.
| Malignant 1.1 |13.0  [I55 |17.6  [195 [204 229 [R4.6 264 [30.7
neoplasms
Diseases of the [54.7 [51.2 48.1 446 413 392 378 P61 35 357
2 [circulatory
system
Region and period of data collection Share of lung cancer among all disabling malignant
neoplasms
Republic of North Ossetia — Alania, 2012 6.5 %
Tomsk Region, 2014 9.2 %
Krasnodar Krai, 2008 9.5 %
Chuvash Republic, 2014 12 %
Chelyabinsk Region, 2010 10.5 %
Belgorod Region, 2013 10.1 %
Udmurt Republic, 2014 10.7 %
INovosibirsk Region, 2014 13.1 %
Kursk Region, 2013 10.4 %
Saint-Petersburg, 2004 9.1 %
Iz\la)lr;hern parts of the Omsk Region, 2010- 163 %
Table 2
Number of newly declared and redeclared disabled persons due to MN in the Russian Federation in 2015 [2-3].
Including by disability degree .
Grouping by erouns Including by age
age of Total 45-54 years
disability Degree | | Degree Il | Degree Il [upto44 | women, [ Retirement
diagnosis group group group years | 45-59 years, age
men
Newly
d;clarcd 213,172 | 59426 | 102,031 51,715 24,147 58,372 130,653
disabled
persons
Redeclared
disabled
ipersons in | 207,504 [ 39,433 | 114,869 116,202 | 35,144 76,317 159,043
consequence
MN

Using the data from the reference book of the  are involved in economic activity. It made about
FSBI FB MSE of the Ministry of Labor of Russia  47.4 %. The formula used for calculation is shown
(Tab. 2), we performed modeling of people with  below:

disabilities in consequence of malignant neoplasms Pempl =[N xK, ., t Npens XK, Ipens] /N
newly or re-diagnosed in 2015. where P, is the share of economically active
In addition, using the data from Federal State  people among those with confirmed disability,
Statistics Service on employment of working-age N is the number of disabled people of

tr(pens)

and retirement-age population, we calculated the  working (retirement) age,
percentage of newly declared disabled persons ol roensy 1S the €mployment rate among
in consequence of malignant neoplasms, who  population of working (retirement) age,
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Table 3
Share of economically active people (%)
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working age

Share of economically active men and women, for the

76.00 %

retirement age

Share of economically active men and women, for the

29.40 %

Table 4

Share of newly diagnosed disabilities due to MN accruing to LC (based on literature data) [3-16]

Share of lung cancer among all disabling malignant

Region and period of data collection neoplasms

Republic of North Ossetia-Alania, 2012 6.5%

Tomsk Region, 2014 9.2 %

Krasnodar Krai, 2008 9.5 %

Chuvash Republic, 2014 12 %

Chelyabinsk Region, 2010 10.5 %

Belgorod Region, 2013 10.1 %

Udmurt Republic, 2014 10.7 %

Novosibirsk Region, 2014 13.1 %

Kursk Region, 2013 10.4 %

Saint-Petersburg, 2004 9.1 %

INorthern parts of the Omsk Region,

2010-2012 16.3 %

Average value 10.67 %

Standard deviation 2.51 %

Median 10.40 %

Table 5

Share of patients of the corresponding disability degree group among newly declared disabled persons in consequence MN.
Region [;‘:;g:tly Disability degree II| Disability degree I1I

group group group
Russian Federation 279 % 47.9 % 242 %

N is the total number of people with confirmed
disability.

Thus, according to results of our study, we
may note that 75.7 % (the share of degree | and Il
groups) of newly declared disabled persons in
consequence of malignant neoplasms completely
cease their working activity, i.e. are incapable for
work. In general, 35.9 % of newly declared disabled
persons in consequence of malignant neoplasms
completely cease their work and, therefore,
contribution to GDP. We obtained the above data
from the calculation where the share of economically
active people, i.e. 47.7 %, is multiplied by the share
of disabled people of degree I and Il groups, i.e.
75.7 %.

From Table 4 below we can see the number of
newly declared disabled persons in consequence of
malignant neoplasms of lung cancer in various

regions of the Russian Federation. The table is based
on literature data.

The average value of the lung cancer share
obtained from calculations made 10.67 % and was
taken as a basis of modeling of the number of people
with disability in consequence of lung MN.

The share of newly and re-diagnosed disabilities
in consequence of lung cancer (NtdisLC) made
51,621.

The share of newly diagnosed disabilities in
consequence of lung cancer (NfdisLC) made
22,751.

Distribution of newly declared disabled persons
depending on the disability stage was determined
using the reference book of the FSBI FB MSE of the
Ministry of Labor of Russia.

Table 5 below shows data of newly declared
disabled persons depending on the disability stage
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Table 6
Distribution by disability groups in the model
Disability I group Disability I1 Disability III group Total
group
Newly declared 6,342.4 10,889.5 5519.4 22,7513
disabled persons
Disability I group Disability II Disability III group Total
group
Redeclared disabled 4,208.6 12,259.7 12,401.9 28,870.2
persons
Table 7
Data of economically active people [17]
Total number of economically active people in 2015, thousand 72,323.6
eople
Total number of business days in 2015 247.0
GDP of the Russian Federation in 2015, bin rubles 80,804.3
GDP generated by an economically active person per one business 4,523.3
day, rubles
Average monthly accrued wages for women and men in 2015 25,627.0
Estimated wages in 2015 27,933.43
Average monthly accrued wages in 2015, rubles 34,012.3
Payment per 1 day of temporary disability, rubles 1,118.2
Average amount of a social pension in 2015, rubles 8,302.0
Factor reflecting uniformity of events within a year 0.5
Friction cost factor 0.1
Number of months in a year 12.0

collected from the reference book of FSBI FB MSE
of the Ministry of Labor of Russia.

In course of the study, we have determined the
number of patients who would be registered as
disabled in consequence of malignant neoplasms
of lung cancer in every disability group. For this
purpose, we multiplied the number of disabled
people at a certain stage by the share of primary
disabilities in consequence of malignant neoplasms
of lung cancer.

We have assumed that the share of LC among
re-diagnosed disabilities is similar to that among
newly diagnosed ones. All cases of re-diagnosed
disabilities were attributed to the group of patients
diagnosed before 2015.

In doing so, we kept in mind that the share of
malignant neoplasms of lung cancer among re-
diagnosed disabilities is similar to that among newly
diagnosed ones. All cases of re-diagnosed disabilities
were attributed to the group of patients diagnosed
before 2015.

2.2 Modeling of the number of disability days
and the days off work

In this study, the number of days of temporary
disability in patients at various stages of neoplastic
process and diagnosis age was equated to the
number of days of day or round-the-clock
hospitalization, multiplied by the share of working
population. In addition, the number of days off work
due to temporary disability was calculated: the
number of temporary disability days was divided by
the number of days a week, i.e. 7, and multiplied by
the number of business days a week; i.e. 5. [t was
accepted that detriment to GDP occurred throughout
the employee’s temporary disability period since
he/she was not replaced during that period.

Further, to calculate the number of days off
work of newly declared disabled persons, we
multiplied the number of disabled people at various
stages of neoplastic process by the number of
business days in a year and by the correction factor
which made 0.5, reflecting the uniformity of
retirement on disability within the year under study.
In the study, we used the supplementary cost
method to calculate indirect costs due to disability
of workers; therefore, to reflect the length of a friction
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Table 8
Formulas for calculation of costs of paying temporary disability allowances
Name of calculated parameter Calculation  [Name of indicators Data source
formula
(CTD — costs of paying temporary CTD = VTD * [VTD — number of Formula
disability allowances in the group of [PTD temporary disability days in
patients with MN location under the group of patients with
study MN location under study
PTD — amount of an Formula
average daily temporary
disability allowance in the
year under study
PTD — amount of a daily temporary |[PTD=Q * Q is the average monthly  |Statistical
disability allowance 365/12 accrued wages in 2015 observation
Costs of paying temporary disability allowances, 442 195 017,45
rubles (CTD) (Sum, rubles):

Table 9

Formulas for calculation of direct nonmedical costs

reflecting uniformity of
retirement on disability
within a year, only for newly
declared disabled persons

No. of Name of calculated [Calculation |[Name of indicators Data source
formula [parameter formula
Formula3  [CSOCDP - costs of[CSOC DP = [PSOC — the average amount |[Report of the
Ipaying pensions to [?P SOC* of a disability retirement Pension Fund of
Ipeople disabled due[NDP*0.5%12 |pension in the year under the Russian
to MN under study study Federation
INDP — number of people Formula
with diagnosed disability due
to MN under study
0.5 — the correction factor  |Assumption

12 — the number of months
in a year

The total amount of social payments (Sum,
rubles):

4 009 452 560

period when disabled employees are replaced with
new employees, we have multiplied the resultant
number of days off work by the factor 0.1, and the
received result only was included in calculation of
GDP.

In the study for re-diagnosed disabilities, no
days off work occur, as it is considered that they
already have been replaced in the workplace.

2.3 Cost estimation algorithm for payment of
temporary disability allowances

Costs of paying temporary disability allowances
are calculated on the assumption that all economically
active patients with the MN location under study
have been insured and may apply for payment of

temporary disability allowances.

1) The amount of a daily disability allowance is
determined based on data of Federal State Statistics
Service on the average monthly accrued wages in
2015, multiplied by 12 (the number of monthsina
year) and divided by 365 (the number of days in
2015).

2) Expenditures are calculated as the product
of the number of temporary disability days by the
amount of daily allowance (Table 8).

2.4 Cost estimation algorithm for payment of
disability allowances

Calculation of costs caused by disability is made
for disabled people who have been examined in the
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year under study. It is supposed that all people with
diagnosed disability receive disability pensions.

1) The average amount of a monthly disability
pension is determined based on data of the Pension
Fund of the Russian Federation.

2) Costs of paying disability pensions are
calculated as the product of the number of people
with disability due to the MN location under study
by the average amount of pension and the length of
socio-economic burden (SEB) assessment period
in months. For newly declared disabled persons,
the correction factor 0.5 reflecting the distribution
of retirement on disability during the time period
under review is used (Table 9).

Conclusions

The model of the number of people disabled in
consequence of lung cancer was developed. The
share of first and re-diagnosed disabilities in
consequence of lung cancer amounted to 51,621
people. The share of newly diagnosed disabilities in
consequence of lung cancer amounted to 22,751
people. 75.7 % of them cease their economic activity.

The model provided the following distribution
by disability degree groups: degree | group —
27.9 %, degree Il group — 47.9 % and degree Il
group — 24.2 %.

Direct costs caused by paying of allowances
and social pensions for disability in consequence of
lung cancer were calculated. The total amount of
social payments made 4 009 452 560 rubles.

Indirect costs caused by disability and retirement
on disability in consequence of lung cancer were
calculated. The lost profits in generation of GDP
amounted to 178 875 042,25 rubles. Costs of
paying temporary disability allowances amounted
to 442 195 017,45 rubles.
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