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VITAL MEASUREMENT
OF POPULATION QUALITY OF LIFE

Background. The quality of life (QoL) of the population determines the economic and social (including demograph-
ic) behavior of the population. It is a complex concept that has its objective and subjective dimensions. Components
of the objective measurement are the individual income of the population and the income of the state. The level
of the development of an individual can be determined by the level of education (or the number of years of education).
The overall indicator of the country's development is the life expectancy of its citizens. Aim. To investigate at the state
level the interrelationship and interdependence of such characteristics of the QoL as the level of income, education,
and life expectancy. Information Base and Methods. As an information base, we used the data from international orga-
nizations (the United Nations, the World Bank, the World Health Organization, the State Statistics Service of Ukraine)
and the specialized database on mortality (Human Mortality Database) and applied general scientific and statistical
research methods. Results. The relationship between life expectancy at birth and the duration of education and do-
mestic national income was established based on the analysis of the data of 2022 for 193 countries. The conditional-
ity of cancer mortality from the QoL was identified. Three groups of European countries different in terms of both
the QoL and the level of cancer mortality were distinguished. In these groups, the specifics of the distribution of cancer-
related mortality by gender and age was analyzed. Conclusions. The results of the study evidence that the mortality rate
of the population depends on the quality of its life, in particular, well-being and education. The increase in well-being
is reflected in the increase in the specific part of those who died from cancer. However, these deaths will peak later, ulti-
mately contributing to population growth.
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Practically all demographic processes, in particu-
lar demographic behavior and attitudes toward
childbirth, welcoming behavior, and the desire to
move to a country with more comfortable living
conditions and higher incomes, determine the
quality of life (QoL) of the population in one way
or another. In the formation of such a complex

characterization of various aspects of human life,
both objective and subjective dimensions are im-
portant (Fig. 1).

The objective indicators are based on the statisti-
cal data and only in some cases on the results of
public opinion research, such as the population's
assessment of the effectiveness of governance, se-
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Fig. 1. Components of population QoL
Source: Eurostat [1]

curity, etc. In any case, the estimates of this type
play only an auxiliary role and are used when there
is not enough statistical data. The subjective indica-
tors reflect the population's assessment of the com-

Table 1. Vital measurement of the QoL

pliance of certain parameters of the QoL with cer-
tain standards; the latter can be artificially over-
stated or understated due to various reasons.

The vital dimension of the QoL is determined
by 3 components: health status, determinants
of health and access to healthcare (Table 1).

Thus, the key factors of the vital dimension
of QoL are the levels of education and income
of the population.

Information Base and Methods

In the research, we used the data from the data-
bases of international organizations:

e United Nations (Department of Economic and
Social Affairs, Population Division) — dynamic
series of demographic indicators;

e Human Cause-of-Death Data series (HCD),
which is based on the Human Mortality Database
(HMD) — sex-age structure of the deceased by
causes of death, reconstructed to the International
Classification of Diseases, 10th Revision;

e United Nations Development Program
(UNDP) — components of the Human Develop-
ment Index (HDI, 2022);

Health status

Determinants of health

Access to healthcare

Life expectancy by age and sex
attainment level

Body mass index by sex, age and educational

Self-reported unmet needs for
medical examination by sex,
age, main reason declared, and
educational attainment level

Healthy life expectancy years
by sex

Self-perceived health by sex, age,
and educational attainment level

Self-perceived health by sex,
age and income quintile
Current depressive symptoms
by sex, age, and educational at-
tainment level

Current depressive symptoms
by sex, age, and income quintile

Body mass index by sex, age, and income quintile

Daily smokers of cigarettes by sex, age, and edu-
cational attainment level

Daily smokers of cigarettes by sex, age, and
income quintile

Frequency of heavy episodic drinking by sex,
age, and educational attainment level

Frequency of heavy episodic drinking by sex,
age, and income quintile

Performing (non-work-related) physical activi-
ties by sex, age, and educational attainment level
Time spent on health-enhancing (non-work-
related) aerobic physical activity by sex, age, and
educational attainment level

Daily consumption of fruit and vegetables
by sex, age, and educational attainment level

Source: Eurostat [2].

306

ISSN 1812-9269. Experimental Oncology 46 (4). 2024




Vital Measurement of Population Quality of Life

% 20 O @ o °
80 80 |- eqatae 38™ .Q.o-;---;'."'ﬂ.‘“c """"
70 70 2 o
60 - 60 Feg®
50 F
50 ok
40 30 -
30 F y=1.7502x + 56.061 20k y =5.4776In(x) + 20.657
2_ 2_
20 - | | | | IR —0.I5148 . 10 - . . . . R —I0.7093I .
0 2 4 6 8 10 12 14 16 0 20 40 60 80 100 120 140 160
Mean years of schooling US$ thousands

Fig. 2. Life expectancy at birth & mean years of schooling.

Source: calculated by authors based on the data of the Human Development Report 2023—2024 [3]

Fig. 3. Life expectancy at birth gross domestic income per capita, $PPP
Source: calculated by authors based on the data of the Human Development Report 2023—2024 [3]

e World Health Organization (WHO) — mor-
tality by causes;

e World Bank (WB) — gross domestic income
per capita, $PPP;

e State Statistics Service of Ukraine (SSSU) —
sex-age structure of cancer deaths.

General scientific research methods such as ab-
stract-logical, theoretical, classification-analytical, and
content analyses along with the synergistic approach
and statistical methods such as correlation-regression
and graphic analyses were used in the research.

Results and Discussion

UNDP periodically calculates the HDI for almost
all countries of the world. HDI characterizes the
level of human development of each country. It is
calculated on the basis of a system of indicators,
among which is life expectancy at birth. In our
opinion, life expectancy at birth is a generalized
characteristic of the country's development, and
therefore the QoL of its population. It characterizes
the country's level of development no worse than
the HDI. However, the calculation of HDI includes
a number of indicators, which makes it possible
to assess their impact on life expectancy at birth.
The key factors of the vital dimension of QoL
are the level of education and income of the popu-
lation. When building regression models, they are
used as independent variables; the dependent va-
riable is life expectancy at birth. Modeling is com-
plicated by the inertia of the transformation of
QoL — an exception is its sharp decrease during
disasters such as war. Accordingly, it is difficult to
describe, say, the trends in the QoL of the population
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of Ukraine and to assess dynamic relationships.
Therefore, almost the only possibility for its research
is the dependence of life expectancy on the level
of education of the population and well-being in
statics according to the data of different countries.

Fig. 2 shows the distribution of 193 countries by
life expectancy at birth and duration of education
according to the data of 2022. The effect of educa-
tion on life expectancy is best described by a linear
regression model: Y = 1.7502x + 56.01. It reflects
the direct relationship between life expectancy
at birth and mean years of schooling at R? = 0.5148.

Both the graph and the specification of the model
clearly confirm the high interdependence of the
education and the life expectancy. It seems that the
increase in the level of education due to a number
of other factors (compliance of the rules of a healthy
lifestyle, reduction of employment in harmful and
dangerous conditions, better nutrition, systematic
monitoring of one's health, civic activity, develop-
ment of democracy, and a safer environment, etc.)
eventually leads to a decrease in premature mor-
tality and an increase in life expectancy.

However, most likely, an underlying factor is
general socio-economic development, which quite
clearly reflects the gross domestic income per cap-
ita ($PPP). In economically developed countries
with a high GNI per capita, the population as a whole
has a higher education, lives in better conditions,
has better access to quality public services, inclu-
ding educational and medical ones, intelligently
balances the duration of work and leisure, and,
as a result, lives longer.

The model was also built based on the data from
193 countries (2022). The logarithmic curve, which
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is described by the equation Y = 5.4776 In(x) +
+ 20.6570 at R?=0.7093, reflects a completely ob-
ligate close relationship between life expectancy
at birth and $PPP (Fig. 3).

The joint influence of these two factors is de-
scribed by the model Y = 1.0013 x, + 0.0002x, +
+ 59.3318, where x; is the mean years of schooling
and x, is the gross domestic income per capita
at R? = 0.6450. Thus, these two factors together
determine two-thirds of the variation in life ex-
pectancy at birth.

The next step in the study of the vital dimension
of the QoL of the population was an attempt to dis-
tinguish cancer mortality and find out its depen-
dence on the QoL. Because of the prevalence of
overall premature mortality in less developed coun-
tries and the fact that cancer-related mortality
occurs predominantly in older age groups, the re-
lationship is not so simple. The higher the QoL and
life expectancy of population, the higher the share
of deaths from cancer in the total number of deaths,
and in some countries (France, Japan, Canada,

Great Britain), cancer mortality already exceeds
mortality from diseases of the cardiovascular sys-
tem (Table 2). The table shows the data only for
2019 due to the fact that the structure of the causes
of death in subsequent years was significantly
affected by the Covid-19 epidemic.

There is also observed a direct relationship be-
tween the age of those who died from cancer and
QoL: the higher QoL, the later death occurs. In par-
ticular, in Europe, 3 groups of countries are distin-
guished: highly developed countries ("old democ-
racies"), countries that joined the EU relatively
recently (former countries of the socialist camp),
and countries — former republics of the USSR.
Regardless of the gender of the deceased, the shapes
of the age curves have clear features according
to the selected groups of countries.

In the first group, a noticeable increase in the
number of deaths from cancer is observed after the
age of 60, and the peak occurs at the age of 85+
(an exception is the cancer-related mortality of men
in Germany where most people die from neoplasms

Table 2. The economical factor of the vital measurement of the QoL, 2019

Share in total number of deaths, %
State GNI per capita, PPP$ Life f.:xpectancy Diseases C
at birth, years of the cardiovascular ancer
system (100-199) (C00-D48)
Ukraine 14 560 73.9 67.0 13.5
Estonia 39070 78.8 51.3 26.2
Latvia 32810 75.6 55.2 22.5
Lithuania 39170 76.4 55.2 21.9
Moldova* 12 430 70.2 58.4 16.7
Poland 34010 77.9 44.8 29.3
Romania 33070 75.3 56.5 19.7
Czechia 42 150 79.2 429 26.1
Slovakia 33130 77.7 42.3 25.8
United Kingdom 49 860 814 244 28.5
Spain 43 820 83.5 28.6 27.6
Canada 49 900 823 25.7 29.6
Germany 60 430 81.2 36.5 26.7
USA 66 280 78.9 31.0 21.8
France 52 340 82.4 22.7 28.1
Sweden 58 960 82.5 31.9 26.4
Japan 44 350 844 28.9 30.8
Note: * 2018.

Source: composed by authors based on the data of UN [4], HCD [5], WHO [6], WB [7], and SSSU [8].
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Fig. 4. Distribution by age group of men who died from cancer in some highly developed countries, 2019, %
Source: calculated by authors based on the data of HCD [5] and WHO [6]

Fig. 5. Distribution by age groups of women who died from cancer in some highly developed countries, 2019, %.
Source: calculated by authors based on the data of HCD [5] and WHO [6]
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Fig. 6. Distribution by age group of men who died from cancer in some former countries of the socialist camp, 2019, %
Source: calculated by authors based on the data of HCD [5] and WHO [6]

Fig. 7. Distribution by age group of women who died from cancer in some former countries of the socialist camp, 2019, %
Source: calculated by authors based on the data of HCD [5] and WHO [6]

35 35
30 —— Estonia = Latvia == Lithuania 30F — Estonia — Latvia — Lithuania
= Moldova = Ukraine = Moldova = Ukraine
25+ 251
20 20
15 15+
10 10
5r 5L
0 -l | 1 I 1 0 | | L
» O X9 ) °»bs°) qquqvo} B 9D A A D o> D D P QA D QX
NN T ) oy PRI QA S NN T 0y 03 A }e IS oL M LAY
Q%///////////////% Qo,///////////////"'b
SIFPFIF ISP ETAS SIFF TSI ITSFF ETOS

Fig. 8. Distribution by age group of men who died from cancer in some countries — former republics of the USSR, 2019, %
Source: calculated by authors based on the data of HCD [5] and WHO [6]

Fig. 9. Distribution by age group of women who died from cancer in some countries — former republics of the USSR, 2019, %
Source: calculated by authors based on the data of HCD [5] and WHO [6]

at the age of 80—84). In the countries of this group, | Republic and Poland), 70—74 years (Slovakia),

there is a large part of people aged 85+ (Fig. 4, 5). and 60—65 years (Romania), which is a consequen-
In the second group of countries, at a similar age | ce of a much smaller population in older age groups

of the beginning of the increase in mortality, most | in these countries (Figs. 6, 7).

men die from cancer at the age of 65—69 (Poland, In the third group, the age characteristics of can-

Romania, Slovakia) and 70—74 (Czech Republic), | cer-related mortality in the Baltic countries differ

and most women — at the age of 85+ (Czech | significantly from those observed in Ukraine and
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Moldova. In the Baltic countries, the age distribu-
tions of the deceased from cancer are similar to
those in Central Europe, although they are shifted
to the left by 5—10 years for men. That is, deaths
occur 5—10 years earlier in accordance with a sig-
nificant reduction in the number of older men.
The curves of the mortality rates in Moldova and
Ukraine are markedly similar, with peaks at the age
of 60—69 with a subsequent significant decrease
in the number of deaths as the majority of the
population of these countries does not live up to
70 (men) and 80 (women) years (Figs. 8, 9).

The results of our study evidence that the mor-
tality regime of the population depends on its QoL,

in particular, well-being and education. This, how-
ever, does not guarantee that an increase in the
QoL will lead to a decrease in mortality, in particu-
lar the cancer-related one. On the contrary, most
likely, the growth of well-being will be reflected
in the rise of cancer mortality, that is, an increase
in the specific part of those who died from cancer
in the total number of deaths. But, judging by the
built models, the peak of these deaths will come
later. Therefore, the growth of well-being ultimate-
ly will contribute to the growth of the population
and human capital of Ukraine. The influence of the
socio-economic system of the country on the struc-
ture of the causes of death requires further research.

REFERENCES

1. Quality of life: Overview Eurostat https://ec.europa.eu/eurostat/web/quality-of-life

2. Quality of life: Database Eurostat https://ec.europa.eu/eurostat/web/quality-of-life/database

3.Human Development Report 2023-2024 UNDP https://hdr.undp.org/data-center/documentation-and-downloads

4. United Nations, Department of Economic and Social Affairs, Population Division (2024). World Population Prospects
2024: Online Edition. https://population.un.org/wpp/Download/Standard/MostUsed/

5. The Human Cause-of-Death Data series https://www.mortality.org/Data/HCD

6. WHO Mortality Database https://platform.who.int/mortality

7. The World Bank https://databank.worldbank.org/source/world-development-indicators/preview/on

8. State Statistics Service of Ukraine: Statistical information / Population and migration https://www.ukrstat.gov.ua/

Submitted: October 06, 2024

E. Jlibanosa, O. Inadyn

Incturyt gemorpadii Ta mpo6nem sikocti sxurts HAH Vkpainu, Kuis, Ykpaina

BITAJIbHUV BYIMIP AIKOCTI JKUTTSA HACEJTEHHSA

Beryn. fKicTb >KMTTA HaceZleHHA BM3HAUa€ €KOHOMIYHY Ta COIianbHY, Y TOMY 4MCIi AeMorpadidHy, IOBeiHKY
Hace/leHHA. SIKiCTDb JKUTTA € KOMIUIEKCHVM MOHATTAM, fIKe Ma€ 00’ €KTUBHMIL Ta Cy0 exTHBHMIT BuMipu. CKIafoBUMI
00’€KTUBHOTO BUMIPY € sIK iHAMBifyanbHi JOXOAM HACETEHHS, TAK 1 JOXOAM Iep>KaBl. PiBeHb PO3BUTKY IHAMBIA MOX-
Ha BU3HA4YaTK 3a piBHeM 0CBiTK (260 KiNbKICTIO POKIB HABYAHHS), A y3aTa/JbHIOIOYIM ITIOKa3HIKOM PO3BUTKY KpaiHU
€ TpUBAICTD XUTTA 1i rpomapsaH. Mera. [JocmiguTy B3aeEM03B 130K Ta B3a€EMOOOYMOBTIEHICTb Ha [Jep>KaBHOMY piBHI
TAaKUX XapaKTePUCTHK SKOCTi XXNTTA SK PiBEeHb JOXOJY, OCBiTa Ta TpUBAICTb XNTTA. IHpopmaniitHa 6asa Ta MeTOmIL.
Sk indopmaniiiny 6asy BMKOpuCTaHO #aHi MbKHapopHux oprasisaninn (Opranisanis O6’emnanux Hanin (United
Nations), CsiroBoro 6anky (World Bank), BcecBituboi opranisauii oxoponu sgopos’s (World Health Organization),
HeprxaBHoI cmy>x0u craTucTky Ykpainu (State Statistics Service of Ukraine), a Takoxx crerjiasiisoBaHol 6asy gaHUX
3i cmeprHOCTi (Human Mortality Database). IIpn anati3i BUKOPMCTOBYBaIVCh 3aTa/IbHOHAYKOBi Ta CTATUCTUYHI (TIepe-
Ba)XHO KOPE/LILIITHO-perpeciiiunil aHamti3) MeToxu JocmifKenHs. PesynpraTi. 3’s5cOBaHO B3a€EMO3B SI30K MIX OUIKY-
BAHOIO TPUBAICTIO )XUTTSA IIPY HAPOIPKEHHI Ta TPUBATICTIO HABYAHHA 1 BHYTPIlIHHOrO HAalliOHA/JIbHOTO NOXOAY 32 Jia-
HyMu 2022 poky #yst 193 kpaiH. 3’ s1coBaHO 06YMOB/IEHICTh OHKOIOTIYHOI CMEPTHOCTI Bif AKOCTI >KnTTA. BuokpemeHo
TpU I'PYNM €BPOIENCHKMUX KpaiH, BiIMIHHMMU SIK 332 PiBHEM SAKOCTi )KUTTS, TaK i piBHEM OHKOJIOTi4YHOI CMEPTHOCTI.
Hocnimxeno crenngiky pos3nopiny cMepreil BiJi OHKOMOIIYHMX 3aXBOPIOBAaHb 3a CTATTIO Ta BIKOM IIO TPbOX IpyIax.
BucHoBKM. Pesynbraty ZOCTIIKEHHS TOBOLATh OOYMOBJIEHICTh PEXMMY CMEPTHOCTI HAaCeNIeHH: SKIiCTIO I0T0 >KUT-
T4, 30KpeMa BoOpo6yToM i ocsiromo. Ilogo muToMOI Bary oMep/mx Bifi HOBOYTBOPEHb, BOHA 3pOCTATHIMeE 3 POCTOM
£o6poO6yTY, ae MK UMX CMepTeil HaCcTaBaTUMe IIi3Hille, i B KiHIIEBOMY MifICYMKy fOOPO6YT CripusiTiiMe 3pOCTaHHIO
YJICEIPHOCT] HaCelIeHHA.

Kiro4oBi cnoBa: AKicTb )KUTTSA, TPUBANICTD XKUTTA, JOOPOOYT, OCBiTa, OHKOIOTiYHA CMEPTHICTb.
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