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The article dwells on grounds for implementing population life quality assessment into social-hygienic
monitoring system; it also outlines some methodical approaches to such assessment. Certain techniques are now
applied both in Russia and worldwide but the authors propose to update them by application of approaches ori-
ented at life quality assessment as a combination of life quality potential (in a country, region, or a municipal
district) and risks of a decrease in this potential. The suggested approaches allow both to calculate integral in-
dexes and to fragment life quality potential and risks in order to solve managerial tasks. It is shown that social-
hygienic monitoring system is able to provide informational, methodical, and analytical base for life quality as-
sessment due to it being a state system that has long been accumulating medical-demographic, social-economic,
sanitary-hygienic, and other data on Russian regions functioning.

Implementation of life quality assessment into social-hygienic monitoring system will require to improve
and enhance interdepartmental interaction; to make each concerned party have greater interest in obtaining
relevant and correct indexes of population life quality and separate components of its potential and risks; to
include a substantial sociological component into systems of observations as it will help to assess people's satis-
faction with their living standard in general and with its specific components; to develop and implement method-
ical support, as well as hardware and software for assessment of life quality including its separate components
and to enlarge the information fund of social-hygienic monitoring; to develop skills of experts employed at
Rospotrabnadzor's bodies and organizations who are responsible for formation of regional and federal infor-
mation funds and for analytical data processing.
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The tasks on improving life quality of
Russians are considered as priorities in the
Russian Federation strategy for national secu-
rity 1. At the same time, “life quality” is con-
sidered as an integral index of population sat-
isfaction with the material, social and spiritual
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aspects of life [1, 2]. The strategy for national
security assumes improvement of citizens life
quality by ensuring food safety, scaling-up
availability of comfortable housing, diversity
and safety of goods and services, achieving a
high level of education and healthcare, fare
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wages and salaries, creating favorable living
conditions, a wide network of accessible so-
cial, engineering and transport infrastructures
for limited mobility people, etc.

In global practice, "life quality"” is be-
ing considered in different ways. This term
appeared in scientific literature in 1996, with
reference of organs transplantation in the per-
ception of patients. Inevitably, measures of
"life quality” for a long time have been com-
plied only with the purpose of analyzing medi-
cal care effectiveness [3, 4]. This practice still
goes on at present, allowing doctors and re-
searchers to evaluate effectiveness and efficien-
cy of therapy according to a system of personal
indices [5, 6]. At the same time, many authors
recognize the need to take into account a signif-
icantly wider range of parameters characteriz-
ing population life quality [7-9].

In 2011, experts of Organization for
Economic Cooperation and Development
(OECD), having summarized multidirectional
studies on life quality from economic, sociolog-
ical, environmental and other points, suggested
using the so-called "Better Life Index" [10].
The better life index includes 11 aspects: 1) in-
come and material security; 2) employment and
earnings; 3) housing; 4) state of health; 5) work
and rest balance; 6) education and skills; 7) so-
cialization; 8) involvement in public life and
quality of government control; 9) environmen-
tal quality; 10) personal security; 11) percep-
tions of satisfaction with life. The first three
aspects define material well-being, points 4-11:
life quality of an individual. All aspects are de-
scribed by one or two parameters, each, in turn,
being represented by one or two indexes. All
indexes become normal so that the best score
for all countries is “1”, and the worst is “0”.
After that, these indexes come to evaluation of
the characteristics as the arithmetic average of
their normalized values. Similarly, the levels of
characteristics are aggregated to obtain a final
score in each aspect. Russian Federation is also
evaluated in terms of Better life index among
other countries [11].

Not all national researchers consider
such approach as adequate to the real situation
in the Russian society [8]. However, despite
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the fact that the index chosen by OECD can be
discussed, criticized, viewed as insufficiently
correct for Russian Federation, it is necessary
to take into account the global focus on these
indexes, to evaluate parameters that lower
Russia's rating, and strive to improve them.

In this regard, it seems relevant to sys-
tematically calculate and monitor the life qual-
ity index for the country as a whole, its certain
regions and municipalities, as well as decom-
position of this index into indices actually
managed by the state and specifically by cer-
tain authorized executive bodies.

In recent years, various approaches to
assessing life quality have been proposed,
mainly for the rating tasks of Russian regions
and cities [7, 12, 13]. The latter is due to the
fact that the country as a whole and almost all
its territories are interested in the influx of
able-bodied population. In a complicated de-
mographic situation in the country, many re-
gions and cities declare an orientation towards
the formation of a “health-saving” environ-
ment, considering the population high life
quality as an important factor of competitive-
ness and attractiveness of any territory [14].
This trend is global, since population satisfac-
tion with a living standard ensures social sta-
bility of a society, and is one of the conditions
for the country's sustainable development [15].

In this regard, it appears that any as-
sessments of the population life quality should
not only be considered (and not so much) as
means of comparing territories, but should be
the tools for substantiating control actions,
identifying the most acute problems requiring
solutions and forming the most efficient and
effective measures. Such approach is wel-
comed by many researchers. At the same time,
life quality indexes are considered by some
authors as criteria in evaluating government
activities [16-18]

The Federal Service for Surveillance
over Consumer Rights Protection and Human
Well-Being ensures control over compliance
with the mandatory requirements for a signifi-
cant number of indexes that are components of
life quality: parameters of habitat, infectious
and non-infectious morbidity, working condi-
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tions, educational process, etc. The Service
monitors these indexes level in all regions of
the country and performs an analysis of the
effectiveness and efficiency of actions to con-
trol these indexes.

Socio-hygienic monitoring (SGM), im-
plemented by Rospotrebnadzor, is a unique
interdepartmental state system for collecting
and analyzing various medical-demographic,
epidemiological, ecological-hygienic and so-
cio-economic data [19]. Currently, SGM Fed-
eral Information Fund has accumulated over
65 million units of information on the medical
and demographic indexes of the regions over a
long-term period, habitat parameters, socio-
economic characteristics, etc. Versatility of the
collected data, focus on ensuring health and
sanitary-epidemiological well-being of the
population, the state and interdepartmental na-
ture of the system give SGM an opportunity to
act as the basis for an integral assessment of
the population life quality. At the same time,
this system can be the basis for substantiating
decisions on managing certain components of
life quality, taking into account the functions
and powers of Rospotrebnadzor or other au-
thorities, business and civil society.

In general, the implementation of
methods for assessing life quality in SHM will
result in a significant expansion of the system
analytical capabilities and an increased de-
mand from the Government, civil society, oth-
er federal executive bodies, etc. At the same
time, it seems reasonable to develop approach-
es that reflect situation in Russian Federation
as closely as possible allowing for the global
method of calculating life quality index. The
latter will provide an opportunity to obtain the
forecast estimates of the Russian Federation
rank in global rating, and define measures to
improve the country's status at the internation-
al level.

In this context, it is important that so-
cio-hygienic monitoring system for many
years solves problems of identifying the priori-
ty risk factors, including the ones that com-
promise life quality. Identification, quantifica-
tion and structuring risk factors allows for bet-
ter controllability in many social processes,

forecasting trends in the indexes and taking
preventive measures [20, 21].

In this regard, it seemed relevant to
include risk assessment methods in the system
of estimated indexes of the population life
quality.

The purpose of implementing the
population life quality assessment in the sys-
tem of socio-hygienic monitoring is to pro-
vide public authorities, civil society, local
governments, other stakeholders with the in-
formation and analytical data on the potential
of population life quality and risks for deteri-
oration of this quality as a basis for making
management decisions at all levels.

The main principles of the system de-
velopment as related to introducing life quali-
ty assessment methods into it are:

1) scientific validity of methodological
approaches adapted to the realities in Russian
Federation on effective management of the
population life quality based on an assess-
ment of the potential and risks for deteriora-
tion of life quality;

2) transparency and systematic assess-
ments based on socio-hygienic monitoring
data and the associated state and departmental
statistics;

3) development of an analytical appa-
ratus that enhances integrated assessment and
evaluation of certain components of the po-
tential and risks to life quality at the level of
the country and its particular regions (munic-
ipalities);

4) transparency of the results for all
stakeholders.

Due to the fact that achieving an effec-
tive management of environmental quality pa-
rameters is eventual provided only a clear tar-
geting to the actions-focus object, the methodo-
logical basis for assessing life quality level can
be the calculations of life quality potential in-
dexes (in a country, region, city) parallel to the
assessment of risks to the citizens life quality.

The general algorithm for assessing life
quality level for management tasks and mini-
mizing risks within the framework of social and
hygienic monitoring system suggests:
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- estimating life quality integral index
potential in a territory (allowing for its decom-
position to the level required to manage it);

- estimating risks for decline in life
quality integral index (allowing for its decom-
position to the level required to manage it);

- estimating general life quality level as
a value that reflects both the potential and the
risks associated with the population life quality;

- trends’ analysis and comparative anal-
ysis of life quality index at the country, region-
al, municipal levels.

Monitoring the integral indexes and
their certain components, and comparing the
indexes periodically will allow for evaluation of
the changes dynamics in the potential or risks in
a territory, the effectiveness and efficiency of
control actions.

The life quality potential reflects a sys-
tem of indexes, the high level of which (the
maximum approximation to the most favorable
one, achieved in the country, or a target level,
the presence of a pronounced tendency to im-
provement, etc.) enhances the population life
quality. Potential is determined through the
integral index, approximated to the “better life
index”, by the calculation method. For com-
parison of various characteristics measured in
scales of different range and dimension, a rela-
tive non-dimensional indicator is determined,
reflecting the approximation degree of an ab-
solute index of a characteristic to the best (or
target) index (1):

fit
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-
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where f° is the integral index of the
population life quality at the t-th territory;
f." is the maximum value of the i-th index for
f. among all the territories; N is the number of
factors of a potential being taken into account

The value f° is considered as a po-
tential for life quality.

The potential for life quality can be
assessed as:

high, at f°>0,8,
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average, at 0,6< f'°<0,8,
low, at 0,4<. f'°<0,6,
extremely low, at f°<0,4.

Each object under assessment (country
as a whole, its separate region, city, any other
municipality) is characterized by each individ-
ual indicator (fit) and the integral index as a
whole.

The ratio fi; /fii™ characterizes the pro-
gress degree of the best (target) index in a terri-
tory; the ratio (fit /fi™) /f; ™ is the contribution
of a specific group of indexes to the overall life
quality index.

The list of indices that truly reflect the
population life quality potential should include:

1) material well-being level of a household
and/or an individual,

2) population employment and occupation-
al safety;

3) availability of high-quality housing;

4) medical and demographic indices of a
society;

5) work and rest balance;

6) level of education and leisure activities;

7) social binds;

8) involvement in public life and quality of
government control,

9) environmental quality;

10) personal security;

11) perceptions of satisfaction with life.

If there are data on significance of cer-
tain life quality components for the population,
the weighting factors can be established for
each group of indices.

To obtain correct comparative assess-
ments, all objects (countries, regions, munici-
palities) should be characterized by a single set
of indices.

Calculation of life quality potential
should include not only the static indices char-
acterizing the current (or averaged over a giv-
en period) state of an object, but also the indi-
ces characterizing index dynamics (increase,
decrease, rate of change, etc.)

Index decomposition allows you to
identify priority problems and determine vec-
tors of actions to improve population life qual-
ity. Within the framework of socio-hygienic
monitoring, a comparative and (or) dynamic
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analysis of life quality components can be per-
formed, which includes interests of certain
state (municipal) bodies authorized in a partic-
ular field of activity.

Risks that do not allow realize the po-
tential of a territory in terms of population
life quality are determined by the parameters
characterizing the negative phenomena of so-
cial life as regard to violations of individual
health, safety, living conditions, quality of
environmental objects, etc.

Using the classical definition of risk,
as the product of negative events probability
and their consequences, the basic formula (2)
for assessing risk of decrease in life quality is
proposed:

N
R= _apigu (2)

=1

L
N

where p, is the occurrence probability of

a negative event or its frequency over a certain
period of time (for example, a year); g, is the

severity of these events consequences in terms of
their impact on life quality; N — the number of
risk factors being considered.

The task to determine the severity of
negative events consequences is exploratory in
nature, and is aimed at formalizing causal rela-
tionships between the frequency of events and
the population life quality of the regions, as-
sessed by a special index or indexes system

3):

g, = f(p.Df™), ©)
where Df‘°is the change in life quality
index.
The resulting risk index for the rat-
ing scale is classified as
high at R > 0,6,
average at 0,3< <0,6,
low at 0,05< <0,3,
extremely low at <0,05.

The study of cause-effect relationships
involves using systems analysis methods that
allow determine main patterns for regional dis-
tribution of indexes that reflect life quality.

The source of information to assess
probability of negative events that determine
life quality is state statistical reporting, com-
piled by Federal State Statistics Service, the
Ministry of Health of Russian Federation, Min-
istry of Internal Affairs, Ministry of Natural
Resources and Ecology, Ministry of Education
and other federal executive bodies whose data
are accumulated in the hygienic monitoring.

The list of indexes that really reflect the
risks to population life quality is formed for the
same 11 groups, which determine the life quali-
ty potential. An example of the initial data that
allows for assessment of the potentials and risks
to life quality is given in Table 1.

Since the formula for calculating risk
of loss (decrease) in life quality implies a
summation of risks formed by different fac-
tors, the assessment of individual indexes or
indexes groups’ shares to the overall risk level
characterizes signification of factors and al-
lows for management priorities.

Cross-spectrum analysis of the poten-
tial and risk indexes allows us to draw conclu-
sions about the general life quality level of a
country's population, focusing on the objects
of management (Table 2). Regions (territories)
with high potential and low risks, i.e. the lead-
ing regions (cities), whose indexes should be
looked up to, and whose experience should be
adopted.

Regions (territories) with a high potential
that can be formed by a high level of employ-
ment and wages of the population, growth of
the domestic regional product and housing
provision at the same time can be featured
with high risks of medical and demographic
losses due to climatic peculiarities of the sub-
ject, population aging, adverse environmental
or sanitary epidemiological situation, etc. In
these cases, an analysis of life quality assess-
ment results should provide guidance for de-
veloping risk management activities.

Health Risk Analysis. 2018. No. 3
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Table 1

Examples of indexes accumulated in SHM systems for assessing life quality potential and its
decrease risks

Life quality
potential index

Data source

Risk factor for life
quality

Data source

Life expectancy at
birth

Federal State Statistics Service
(Rosstat). Predictions by cal-

culations method for "Life ex-

pectancy at birth (years)" index

Total mortality

Rosstat. Form C51 “Distribution of
the deceased by sex, age groups and
causes of death in the specified
year”.

Share of economi-
cally active popu-
lation of a territory
in the total popula-
tion (country, re-
gion, etc.)

Rosstat Tables 1BCH-IT
"Population size by sex and
age, as of January, 1st of the

specified year"; FIF SHM,
Section 1. “Medical-
demographic indexes

Adult mortality ex-
cluding deaths of
retirement age people

Rosstat Form 1-V “Information on
the deceased”, Rosstat Tables
1BCH-II "Population size by sex
and age, as of January, 1st of the
specified year"; FIF SHM, Section
1. “Medical-demographic indexes”

Share of people
working in contact
with harmful and
adverse factors of
occupational envi-
ronment and labor
process

FIF SPM, Table 8.2 "Number of
people working in contact with
harmful and adverse factors of occu-
pational environment and labor pro-
cess by type of factors per economic
activity"

Share of popula-
tion provided with
drinking water

Federal State Statistics Service.

@-18 "Information on sanitary

condition of the subject of the
Russian Federation"

Percentage of drink-
ing water samples
studied that do not
meet sanitary and

epidemiological re-

quirements

Federal State Statistics Service. ®-
18 "Information on sanitary condi-
tion of the subject of the Russian
Federation"

Number of living
space per person
(m2/person)

FIF SHM. Section 3 "Infor-
mation on social and economic
status of a territory"

Share of dilapidated
and emergency hous-

ing

Federal State Statistics Service. Cal-
culations method for "Share of di-
lapidated and emergency housing in
the total amount of housing stock of
a constituent entity of the Russian
Federation" index

Matrix for determining population life quality

Table

2

Regions (territories) with low potential

level as a combination of potential and risks

parameters
. Risk
Potential Extremnel
index YI' Low |Moderate High
low
High High High | Moderate Low level
level level level
Moderate High |Moderate| Moderate Low level
level level level
Moderate [Moderate Extremely
Low Low level
level level low level
Extremely - Low |Extremely|Extremely
low Low leve level |low level | low level
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and high life quality risks require principal
programs of a complex development, etc.

Decomposition of both the indexes of po-
tential and risk makes it possible to identify
vectors of actions that, with the same integral
indexes, can be completely different in different
regions.

As of today, the data accumulated in the
federal information fund system, state and in-
dustry statistics allow for an in-depth analysis
of risks to life quality within the minimum pe-
riod of time. The most significant problems for
obtaining the objective assessments of life qual-
ity are the preparation and processing data from
sociological studies on citizens’ perceptions of
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life quality in the regions. However, the experi-
ence of such studies in the country is available,
including the experience gained by scientific
organizations of Rospotrebnadzor [22, 23].
Completing the social and hygienic monitoring
system with sociological research data will ex-
pand the scope of application of the methodol-
ogy for assessing and managing risks of a dif-
ferent nature, including risks to the population
life quality [24].

In general, the implementation of life
quality assessment in the system of social and
hygienic monitoring will require:

- strengthening and intensifying the inter-
departmental interaction, increasing the in-
volvement of each of the parties in obtaining
adequate and correct indexes of population life
quality and certain components of its potential
and risks;

- mainstreaming into the monitoring sys-
tem of an essential sociological component,
which makes it possible to assess the popula-
tion satisfaction with the living standard in
general and with its certain quality compo-
nents;

- development and implementation of
methodologies and hardware-software for as-

sessing life quality and its certain components,
and expansion of SHM federal information
fund;

- professional development of Rospo-
trebnadzor bodies and organizations’ experts,
staffing the regional and federal information
funds and performing analytical data pro-
cessing.

The development of SHM system in terms
of launching new functions is supposed to be
implemented, having worked out the ap-
proaches to assessing the potential and risks to
life quality on the example of several pilot re-
gions (municipalities) with identification of
effective mechanisms for applying results
when making management decisions. The final
step should be a systematic assessment of life
quality of the country as a whole and of sepa-
rate regions, informing the government, re-
gional and municipal authorities and civil so-
ciety on the results obtained.
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