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Abstract. Health is a comprehensive phenomenon with many determinants. The influence of environ-
mental conditions on human health poses challenges for public health scientists. One of the main is-
sues is the availability and relevance of the data on public health, including such indicators as morbid-
ity and decease prevalence. In this study, we overcome this obstacle by using micro data on self-reported
health from the Russia Longitudinal Monitoring Survey of Higher School of Economics. The study anal-
yses the influence of environmental conditions on individual self-rated health in Russia, taking into ac-
count the heterogeneity of coefficients among self-rated health levels. We used generalised ordered pro-
bit model with random effects and embedded procedure for parallel line assumption violation testing.
The characteristics of air, water and the quantity of pollutants in each region were considered as inde-
pendent factors. The study showed significant negative influence of environmental factors on self-rated
health throughout Russia. It is also demonstrated that higher self-rated health estimates are given by re-
spondents whose level of education is no lower than that of vocational or trade school, who are married,
and who are regularly engaged in physical activity. The results obtained can be used to improve regional
state programmes aimed at improving the quality of life of the population in groups with different levels
of health, for example, to the development and targeting of a set of health policy measures. Additionally,
these findings can be utilised in programmes to improve the quality of the environment, which can in-
crease the overall level of self-assessment of health in a particular region.
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NCCNIEQOBATEJIbCKAS CTATbS

JI. A. JTeonoea @ 4, B. B. lakuiuna @), A. C. Anadsiukuna @
HaunoHanbHbIV MccnenoBaTenbCkuii yHMBepCuTET «Bbiclwias WKona SKOHOMUKMY,
r. HuxxHuin Hosropog, Poccuiickas @enepaums

PasHopoaHoe BAMsHME MHAUBUAYAJIbHBIX COLMANIBHO-3KOHOMMUYECKMX
XapaKTepUCTUK U PerMOHaIbHbIX IKOJIOrMUYECKMX YC/I0BHIA
Ha CAaMOOLLEHKY 3[10POBbS

AHHOTauMs. 300p0OBbe — KOMMIEKCHOE ABIEHUE, OMNpeaensemMoe MHOXeCTBOM dakTtopos. OgHOM 13 oc-
HOBHbIX MpobaeM B 061acTh 06LWECTBEHHOIO 34,PaBOOXPAHEHNS SBASIETCS BOMPOC BAMSAHWUS YCIOBUIA OKpY-
atolwen cpeabl Ha 340pOBbe YeNoBeKa. B n3yyeHMM 3TOro BONpoca BaXHYO posib UrpaeT AOCTYNHAs U ak-
TyanbHasi MHPOPMALMS O COCTOSIHUM 3L0POBbS HACENEeHMs, BKHOYAKOLWAs TakMe rnokasaTenu, Kak 3abone-
BAaeMOCTb M PaCnpoCTPaHeHHOCTb 3aboneBaHuit. B HacToaweM uccnenoBaHUM Obiiv UCMONb30BaHbl MU-
KpOZaHHble O CAMOOLEHKE 34,0POBbS, NOYYEeHHble B paMkax POCCMIACKOrO MOHUTOPMHIA 3KOHOMMYECKOTO
MOIOXEHUS U 300p0Bbst HaceneHnus HUY BLUS. BausHue akonorMyeckux ycnoBuii Ha CaMOOLLEHKY 3[0pPO-
Bbsi B POCCMM NpOaHanM3MpOBaHO C y4ETOM HEOAHOPOLHOCTM NoKa3aTenei caMooueHKku. ng aHanmsa bbinm
npuMeHeHbl 0606LLEeHHAs MOAENb YNOPSAAOYEHHOrO BbIOOpa A9 MaHeNbHbIX AAHHbIX CO CyYyalHbIMU 3b-
dekTamMn 1 QYHKUMSA 4N NPOBEPKM HAPYLUEHMS OOMYLWEHMS NapanfienbHoro TpeHaa. B kayectee Hesasu-
CUMbIX HAKTOPOB pacCMaTPUBANIMCh XapAKTEPUCTUKM BO3YXa M BOAbI, @ TAKXKE KOMIMYECTBO 3arpsA3HSAOLWMX
BELLECTB B KaXAoM peruoHe. MNpoBefeHHOe McCnefoBaHMe NPOLEMOHCTPMPOBANO 3HAYMMOE HeraTMBHOE
BAUSIHME 3KONMOrMYeCckux hakTopoB Ha CaMOOLEHKY 340p0OBbsl B MacliTabax Bcen Poccuu. Takke nokasaHo,
4TO pecrnoHAeHTbl, UMetoLLMe cpefHee npodeccMoHanbHoe 06pa3oBaHuMe U Bbille, cocTosLme B bpake 1 pe-
ryNSpHO 3aHMMatowmecs GU3MYECcKol KynbTypoi, Bbille OLEHWBAKOT CBOE 340pOBbe. [osyYeHHble pesysb-
TaTbl MOTYT ObITb MCMO/Ib30BaHbI A1 COBEPLIEHCTBOBAHMS PEFMOHANbHbIX FOCYAAPCTBEHHbIX NPOrpaMM, Ha-
NPaBfIEHHbIX HA MOBbILEHME KAuyecTBa XXM3HW PA3NMYHbIX TPYNM HaceneHus, HanpuMmep, AN paspaboTku
KoMnnekca Mep B 061act1 34paBooxpaHeHus. Kpome Toro, nosyyeHHble AaHHble MOTYT ObITb MCMONb30BaHbI
B Nporpammax no yayyleHuto KauecTBa OKPYXKAtoLLEeN Cpeabl, peanmn3aLms KOTOpbIX MOXET NPUBECTM K MO-
BbILUEHWIO 0OLLEro YPOBHS CaMOOLEHKM 340P0BbS B KOHKPETHOM pernoHe.

KnioueBble cnoBa: henepanbHble 0Kpyra, pervMoHanbHble pasanuns, CouuanbHO-3KOHOMUYeCckMe BaKTopbl, CAMOOLLEHKA 3L,0-
pOBbS, OKpYXKatoLLas cpeaa, HeoaHopoaHoCTb, PM33-BLLU3, auckpeTHas 3aBUCUMMasn nepeMeHHas), NaHe bHble AaHHbIEe, 3aHs-
TOCTb, LOXOZ,

[nsa uutupoBanus: JleoHosa J1. A., NlakwuHa B. B., AnagpiwkmHa A. C. (2022) PasHopogHoe BAUSiHWE UHAMBUAYANbHbIX COLM-
aNbHO-3KOHOMMYECKMX XapaKTEPUCTUK U PEFMOHANbHbIX 3KOIOrMYECKMX YCI0BUI HA CAMOOLLEHKY 30POBbs. JKOHOMUKA pe-
2uoHa, T. 18, Bein. 3. C. 687-698. https://doi.org/10.17059/ekon.reg.2022-3-5.

1. Introduction Health is a comprehensive phenomenon with

Health plays an important role in human cap-
ital development. Human capital determines an
individual’s behaviour in the marketplace, and
declining health, especially at an advanced age,
may become a critical factor in making deci-
sions about labour market participation. Hence,
there is an increase in the popularity of research
and literature on the influence of health on la-
bour supply, early retirement, workforce produc-
tivity, etc. (Bartel, Taubman, 1979; Koopman et
al., 2002; Goetzel et al., 2003; Karpansalo et al.,
2004; van den Berg et al., 2010; Goryakin et al.,
2014; Akogun et al., 2017). In this respect, health
becomes an important economic factor, espe-
cially since Russia, along with many other coun-
tries, continues a heated debate over raising the
retirement age.
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multiple variables. In many ways, it is often deter-
mined by purely medical factors such as genetics.
But if in the 1950s physical health and disease rate
were seen as purely biological processes, the more
recent developments in the medical sociology and
health economics have enabled us to consider
them now as a function of social, psychological,
and behavioural factors (House, 2002). There is re-
search that shows the correlation of health with
economic capital (e.g., income levels or self-rated
financial status) and social capital (involvement in
civil society, level of trust for individuals or insti-
tutions, etc. (Ecob, Smith, 1999; Hemstrom, 2005;
Ferlander, Makinen, 2009; Eriksson et al., 2011))
and their joint influence. It has been demon-
strated that low levels of social and/or economic
capital are tied to poor heath (Ahnquist, Wamala,
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Lindstrom, 2012). Social and demographic fac-
tors are also connected to health (e.g., (Marmot,
Wilkinson, 2018). Prus has modified House’s theo-
retical model, which ties health to social determi-
nants, by complementing the socio-demographic
factors (such as age, race, gender, and marital sta-
tus) with socioeconomic variables (such as edu-
cation, income, and employment) (Prus, 2011). In
addition, he postulates that socio-demographic
factors may influence an individual’s heath not
only directly but also indirectly, through socio-
economic determinants which mainly trigger risk
factors that affect health — for instance, choice of
physical exercise, body mass index (BMI), smok-
ing, access to health services, etc. (Prus, 2011).

Considering the limitations of available ag-
gregate public health data, one potential way of
removing such limitations could be to use self-
rated health. A widely-known and effective tool,
self-rated health has already proven to be a reli-
able measurement of respondents’ health (Idler,
Benyamini, 1997; Wu et al., 2013). Typically, it pre-
supposes a person’s response to the question about
their health when asked to rate it on a scale of one
to five. Thus, the Russia Longitudinal Monitoring
Survey of Higher School of Economics (RLMS-
HSE, 2018), a representative self-rated health sur-
vey throughout Russia, includes the question:
“How would you rate your health? Would you say
that it is...” with five response options (very good;
good; fair, neither good nor poor; poor; very poor).
The wording of the question and the five-response
scale is typical for many different countries such
as Sweden (Ahnquist, Wamala, Lindstrom, 2012),
Canada and the USA (Prus, 2011) and Costa Rica
(Brenes-Camacho, 2011). Another alternative is
using health indices, in which case, a person’s
health index is calculated: using the standard or-
dered probit model, we evaluate the regression of
categorical self-assessment based on the respond-
ent’s diagnosed illnesses, health limitations, and
socio-economic characteristics.

The Russian survey data have inspired a num-
ber of research projects on self-rated health, which
seek to identify determinants, study the dynamics
of public health, and examine the combination of
factors contributing to healthy lifestyles (Bobak et
al., 2000; Rose, 2000; Cockerham, 2000; Perlman,
Bobak, 2008; Ferlander, Makinen, 2009; Goryakin
et al., 2014).

The other examples of studying the determi-
nants of public health based on self-rates include
(Kozyreva, Smirnov, 2020; Rusinova, Saphronov,
2012; Kaneva, 2016; Nazarova, 2014; Kaneva,
Baidin, 2018; Lebedeva-Nesevria, Barg, Solovev,
2017; Sinelnikov, 2012).

It is also necessary to highlight the works de-
voted to characteristics of the health perception
by various groups of the population, depending
on the place of residence. In particular, Papanova
(2020) investigated the differences in self-assess-
ments of health between Moscow residents and
the residents of other regions; Antonov, Karpova
and Novoselova (2020) focused on the analy-
sis of self-assessments of health among urban
residents.

Medical science has long studied the effects
of various types of environmental pollution on
people’s health, using both experiments in con-
trolled conditions and real life environmental
data, which inevitably leads to statistical difficul-
ties since it is impossible to control and measure
all the parameters. Graff Zivin and Neidel (2013)
discuss how economists could potentially con-
tribute to this research, looking at three principal
areas where economists have already expanded
our understanding of correlation between the en-
vironment and public health. It has been demon-
strated that optimisation of individuals’ behav-
iour may be connected with the non-random dis-
tribution of pollution. For instance, while re-
maining the principal sources of pollution, big
cities nonetheless attract highly qualified spe-
cialists due to better employment opportunities.
At the same time, thanks to higher incomes, the
same population group makes larger investments
into their health through attending health clubs
and sports facilities, making use of paid medi-
cal services, etc. Failure to include these invest-
ments into the analysis will result in incorrect es-
timates of the correlation between pollution and
public health. On the other hand, since the qual-
ity of air is capitalised in housing prices (Chay,
Greenstone, 2005), populations with higher in-
comes will probably congregate to places with
better air quality. Since pollution may potentially
be endogenous, in evaluating its effect on public
health and human capital, it is imperative that we
take into consideration its potential influence on
the quality of resulting estimates and pay special
attention to cause and effect correlations.

Economic research of environmental pollu-
tion has expanded the range of traditional health
measurements, shifting the emphasis onto such
public health determinants as human capital and
productivity. To an extent, this echoes earlier eco-
nomic models by Smith and Ricardo, who saw the
environment — principally land and natural re-
sources — as an important industry factor (Graff
Zivin, Neidell, 2013).

The World Health Organisation proposes to
use indicators of public health (morbidity, mortal-
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ity, life expectancy) to assess the severity of en-
vironmental problems (Kudryavtseva, Khilchenko,
2010).

Gorborukova and Kiku (2009) presented the re-
sults of a study of health self-assessments of res-
idents of different bioclimatic zones of Primorsky
krai. The authors identified the differences in the
residents’ assessments of the influence of vari-
ous environmental factors on health, depending
on the environmental load and the type of biocli-
matic zone. The respondents who are in the most
ecologically stressed zones note the connection
between the state of health and technogenically
altered living conditions.

According to the study of the emergency med-
ical workers’ health self-assessment, factors re-
lated to the environmental situation do contribute
to the deterioration of health, which is confirmed
by about 23 % of the respondents (Polyakov,
Dobritsyna, Zelenskaya, 2012).

Davydov and Biblin (2019) analysed the differ-
ences in the perception of environmental prob-
lems by the respondents, depending on their
health self-assessment level. It was found that en-
vironmental concerns are mainly in the middle
of the list of factors that can affect the health of
the respondent. However, the specific manifesta-
tions of environmental problems affecting, in the
opinion of the respondents, their level of health,
turned out to be dependent on how the respond-
ents assess their health.

The focus of this particular paper is to investi-
gate self-rated health, show possibilities of using
microdata to assess the relation between self-rated
health and socioeconomic and socio-demographic
variables with environmental factors specific to
individuals’ place of residence. Given the multino-
mial dependent variable, the possible parallel line
assumption violation and the panel nature of the
sample, a generalised ordered probit model with
random effects (Pfarr, Schmid, Schneider, 2011) is
the appropriate model specification.

The remainder of the article is structured
as follows. The Model section describes varia-
bles choice and explains the data set and model
choice; the estimation’s results are described in
the Results section; in the Discussion section, the
results are discussed and the main conclusions
are presented.

2. Model

The primary goal of this paper is to study the
heterogeneity of self-rated health in Russia. In or-
der to test this hypothesis, we used the data for in-
dividuals of the Russian Longitudinal Monitoring
Survey of Higher School of Economics (RLMS-
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HSE') for 2008-2015. This longitudinal survey on
the health and economic welfare of households
and individuals in Russia is based on multiphase
stratified probability sampling and provides data,
which is representative on the level of federal
districts.?

This longitudinal survey on the health and
economic welfare of households and individuals
in the Russian Federation, conducted by Higher
School of Economics, is a series of annual national
representative surveys based on multiphase strat-
ified probability sampling, developed in collabora-
tion with the world’s leading experts. It monitors
the daily life of the same individuals over a long
period of time, thus opening possibilities not only
for statistical but also for dynamic analysis. The
sample includes only those individuals who were
at least 18 years old in 2008.

We were interested in studying the influence of
aggregated ecological conditions on different lev-
els of self-rated health. Our measure of self-rated
health is a multinomial variable, which contains
answers to the question: “How would you rate
your health? Would you say that it is...” with five
response options — very good (coded as 5); good;
fair, neither good nor poor; poor; very poor (coded
as 1).

Figure 1 demonstrates self-rated health dis-
tribution in respect to gender. Individuals tend
to rate their health as fair or average; neither of
the extreme categories has any significant occur-
rence: fewer than 4 % individuals rate their health
as very good or very poor. No significant gen-
der-based differences in self-rated health have
been observed; however, men’s self-rated health
tends to favour the right side of the diagram.

Given the high non-normality of the data, we
use bootstrap confidence intervals in order to il-
lustrate the difference of average air pollution
level across five self-rated health levels (Figure 2).
For example, respondents, who rated their health
as 5 (very good), in average live in more polluted
federal districts. The tendencies for the other eco-
logical indicators in the sample are similar.

! «Russia Longitudinal Monitoring Survey, RLMS-HSE», con-
ducted by National Research University «Higher School of
Economics» and OO0 “Demoscope” together with Carolina
Population Center, University of North Carolina at Chapel
Hill and the Institute of Sociology of the Federal Center of
Theoretical and Applied Sociology of the Russian Academy of
Sciences. (RLMS-HSE web sites: https://rlms-hse.cpc.unc.edu,
https://www.hse.ru/org/hse/rlms)

2 The subdivision of the Russian Federation consists of 8
federal districts and 85 federal subjects in 2020. Until 2010,
Southern and North Caucasian federal districts were united and
we treat them as one federal district during the whole sample.
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Fig. 1. Self-rated health distribution (source: Calculations by the authors, RLMS-HSE, 2008-2015)
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Fig. 2. Bootstrap confidence intervals of mean air pollution from stationary sources for different self-rated health groups (source:
Author calculations using RLMS-HSE)

Therefore, the contingency table may seem
informative to analyse the dependence between
self-rated health levels and ecological situation in
federal districts (Table 1).

The variables, reflecting environmental condi-
tions, are collected on the level of the federal dis-
tricts. The environmental data are taken from the
reports of the Federal State Statistics Service.! The
environmental indicators, related to air pollution,
are air pollution through emissions from station-
ary sources; the total volume of pollutants dis-
charged into the atmosphere during the 2nd quar-
ter; volume of pollutants discharged into the air
without treatment and the number of air pollu-
tion sources at the end of the year. Besides, all the
specifications include the variable that reflects

! http://www.gks.ru/ (Date of Access: 25.06.2020).

the volume of polluted water within all wastewa-
ter discharges.

The impact of environmental pollutants on
health is very complex and diverse. Each person is
a consumer of ambient air, as a result of which the
quality of atmospheric air becomes an important
indicator affecting self-esteem of health. It should
be noted that the list of environmental indica-
tors that can be used to assess the atmospheric air
quality is limited by the available statistical data.

Water quality is just as important as air quality.
Water consumed from water supply sources has a
significant effect on the human body, because it
has contact with human skin and is eaten. Based
on the analysis of available statistical indicators
characterising water quality, the model includes
the “Water pollution in wastewater discharge”
indicator.

DKOHOMMKa pervoHa, T.18, Bbin. 3 (2022)
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Table 1
Contingency table for self-rated health levels and federal districts
Self-rated health Federal districts
Southern and o .
level Central | Northwestern . Volga Ural Siberian | Far Eastern
North Caucasian
1 72 26 79 66 29 35 7
2 2175 784 1575 1466 521 963 331
3 3554 1364 1962 2540 1006 1864 734
4 945 297 469 635 194 405 144
5 115 57 45 98 26 49 24

Source: Author calculations using RLMS-HSE.

Along with the environmental indicators whose
range is limited by the available data, we have
used individual socio-demographic characteristics,
which may influence self-rated health (Bobak et al.,
2000; Prus, 2011; Ahnquist, Wamala, Lindstrom,
2012). These characteristics include education (high
school or lower; trade or vocational college; higher
education) and marital status (official marriages
and civil unions are combined into one category; all
other individuals are treated as single). Income is
an important factor in determining an individual’s
diet as well their access to various types of health
services and health-supporting systems (includ-
ing both paid medicine and various means for im-
proving health and maintaining a healthy lifestyle)
(Ecob, Smith, 1999; Hemstrom, 2005).

As the explanatory variable, we decided to use
not the individual’s salary at their principle place
of work, but their overall income (all income fac-
tors in monetary equivalents are used in real val-
ues relative to the prices of 2015, cited in the
Consumer Price Index of (Federal State Statistics
Service, 2018)). This indicator was chosen since
we wanted both to take into account monies from
various other sources and to include people with
various types of employment status: the em-
ployed, the unemployed, and the economically
inactive (specifically, students and senior citi-
zens). To ensure a comprehensive analysis of in-
come factors, we have also included the specifica-
tion of the household income, since the expenses
related to maintaining a healthy lifestyle may be
carried not by the individuals themselves but by
their family members. The binary variable that re-
flects active employment at the time of the sur-
vey (the individual’s principal employment status
is “employed,” discounting maternity leave) was
also included, since a person’s work may be linked
to certain risks factors in terms of disease (Kaleta,
Makowiec-Dabrowska, Jegier, 2008; Hammig,
Gutzwiller, Kawachi, 2014; Kwon et al., 2016).!

1 All income factors in monetary equivalents are used in real
values relative to the prices of 2015, cited in the Consumer

Ekonomika Regiona [Economy of Regions], 18(3), 2022

On the one hand, work may lead to high stress
levels and thus to lower self-rated health scores;
on the other hand, employment may have a pos-
itive effect both in terms of individual self-actu-
alisation and a higher income that gives access
to health maintenance activities. Smoking has a
negative effect on a person’s health, so, to ensure
better outcome accuracy, the binary variable that
takes the value of 1 if the individual is a smoker
at the time of the survey, is also included into the
model. Since health indicators vary depending on
the person’s body mass index (BMI) and physi-
cal activity, the calculations also include the BMI,
based on individuals’ responses about their height
and weight. The questionnaires contain questions
about various types of physical activity that the
individual has engaged into at least 12 times over
the previous 12 months. The constructed variable
that reflects the individual’s loyalty towards phys-
ical activity takes the value of 1 if they have en-
gaged in at least one type of physical activity.

As control variables, we have used the individ-
uals’ gender, age, and type of residential commu-
nity (city/other).

Model Choice

There are several sources of heterogeneity in
self-rated health estimates. First, individuals may
assess differently the distance between various
self-rated health levels. Secondly, some explaining
factors may demonstrate heterogeneous effects
across self-rated health levels, so called parallel
line assumption violation. Thirdly, due to panel
nature of the data, the heterogeneity may come
from some factors, which are fixed over time, but
vary across individuals. To sum up, it seems neces-
sary for the model to have varying thresholds and
slope coefficients for the probability of different
dependent variable levels and individual effects
included.

Price Index of the Federal State Statistics Service: http://www.
gks.ru/free_doc/new_site/prices/potr/tab-potrl.htm (Date of
Access: 25.06.2020).
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There are several ways to conduct an empirical
estimation of self-rated health determinants, in-
cluding a set of binary choice regressions (Bobak
et al., 2000; Weich, Lewis, Jenkins, 2002; Ichida et
al., 2009), ordered binary choice model (McLeod
et al., 2003; Goldman, Glei, Chang, 2004; Gravelle,
Sutton, 2008), generalised ordered choice model
(Inagami, Cohen, Finch, 2007; Vaillant, Wolff,
2010; Dowd, Todd, 2011; Galenkamp et al., 2011),
and each alternative has its own limitations. The
first two models neglect possible heterogene-
ous effects of some explaining factors across the
levels of the dependent variable. In contrast, the
third model allows all coefficients to vary across
the categories, which may seem an implausi-
ble assumption and sometimes leads to overfit-
ting. Moreover, the models mentioned imply that
the threshold values are identical for all individu-
als, which is highly debatable assumption (Pfarr,
Schmid, Schneider, 2011; Greene, Hensher, 2010).

In this paper, we use the generalised ordered
probit model with random effects and embedded
procedure for testing heterogeneity across de-
pendent variable levels (Pfarr, Schmid, Schneider,
2011). This model is a tradeoff between two ex-
treme cases — a set of binary choice regressions
and generalised ordered binary choice model.
Another type of heterogeneity, which this model
can capture, is individual effects, i. e. set of unob-
served characteristics that are constant over time.
The embedded procedure for testing heterogene-
ity across dependent variable levels implies per-
forming the Wald test to find out if the parallel
line assumption is violated for each regressor.

Stata 13.1 was used for all analyses.

3. Results

Table 2 displays the estimated results. First,
we estimate ordered probit (oprobit) and ordered
probit with random effects (oprobit RE), specifica-
tion 1-4 are estimated by the generalised ordered
probit model.

Following on, we use the generalised ordered
probit model. Since it enables us to monitor the
influence of explanatory variables for each out-
come of the dependent variable, Table 2 presents
either four (if parallel line assumption is violated)
or one (if parallel line assumption is fulfilled) co-
efficient estimates for each of the characteristics
used. For instance, the first coefficient demon-
strates the effect of vocational school attendance
on self-rated health of category 1 (“very poor”)
against categories 2-5 (from “poor” to “very
good”), and the second coefficient demonstrates
the effect on responses 1-2 relative to 3-5 and so
on. Remarkably, according to the model 1, there is

no factor for which the parallel line assumption is
fulfilled.

As far as ecological variables are concerned,
the outcomes demonstrate that poorer environ-
mental conditions, detected in any of the environ-
mental characteristics used in this research, sig-
nificantly lower the likelihood of people reporting
good health. One must note that the robustness
of these outcomes has been confirmed by the al-
ternative specifications with different sets of ex-
planatory variables. All the alternative descriptors
of air quality that have been used clearly demon-
strate a consistent negative effect — meaning that
any increase in the volume of pollutants from
stationary sources and the total volume of emis-
sions (including untreated emissions) is consist-
ently tied to poorer self-rated health scores. Water
pollution also has a negative effect on self-rated
health: increased volumes of polluted water dis-
charge decrease the likelihood of people rating
their health as “good.” Another possible expla-
nation of this may be that living in regions with
greater strain on the environment poses a signif-
icant risk for people’s health, and it is reflected in
lower self-rated health scores.

At the same time, on the average, increases in
sources of pollution are consistently tied to higher
self-rated health scores. This outcome may be ex-
plained by the fact that the regions with many
sources of pollution (including industrial equip-
ment which releases pollutants into the atmos-
phere, spoil-heaps, reservoirs, etc.) are more likely
to have well-developed industries and thus cre-
ate more wealth than the regions where this is
not the case. In addition, economically success-
ful regions stand a greater chance of offering their
populations better healthcare and social secu-
rity services, which may explain higher self-rated
health scores for the categories with lower lev-
els of health. In must be noted, that for respond-
ents from categories with good health this effect
is insignificant.

In order to test the robustness of the outcomes,
we have looked at several specifications presented
in Table 1, models 2-4. Within the set of socio-
economic determinants, changes were made only
in using alternative measures of income: in all the
models, except model 2, we used an individual’s
personal income and in model 2 — the household
income. Models 3 and 4 include alternative meas-
ures of environmental characteristics related to
air pollutants emission, namely, the total volume
of pollutants discharged into the atmosphere dur-
ing the specified time period, 2nd quarter (model
3); volume of pollutants discharged into the air
without treatment / filtering (model 4).

JKoHOMMKa peruoHa, T.18, Bbin. 3 (2022)



694

COLUMANBHO-OEMOTPA®UYECKUA MOTEHLMAN PETMOHAIBHOTO PA3BUTUS

Table 2
Assessing effect of environmental factors on self-rated health
Variable / Model | oprobit | oprobit RE | 1 | 2 | 3 4
Socioeconomic variables
0.187" 0.178™ 0.187" 0.187"
. 0.176™" 0.188™ 0.176™" 0.178™
Trade / vocational school 0.042 0.068 0.012 0.015 0.012 0.011
—-0.016 0.044 —-0.016 -0.016
0.354"" 0.337" 0.354™" 0.364™"
. . 0.356™" 0.367""" 0.356""" 0.363"""
Higher education 0.121 0.204 0.186" 0.186" 0.186" 0,192
0.035 0.112™ 0.035 0.042
0.252""" 0.243™" 0.252""" 0.250"""
. . 0.284"" 0.238""" 0.284""" 0.2817""
Married / cohabiting 0.074 0.118 0.036" 0.025 0.036" 0.032
0.089” 0.120™" 0.089” 0.083"
0.709"" 0.580""" 0.710"" 0.698"
Working at the main place of 0.656""" 0.642"" 0.656™" 0.654™
employment 0.250 0.267 0.111" 0.133"" 0.1117 0.109™
-0.157""" —0.100" -0.156"" | —0.163""
-0.126™ -0.126"" | -0.125"
Natural natural logarithm of indi- 0.060™" 0.060""" 0.060"""
vidual income ! 0.057 0.084 0.087"" 0.087"" 0.092"
0.101™ 0.101™" 0.106™"
-0.014
Natural natural logarithm of house- 0.073™"
hold income 2 0.111"
0.065™"
0.071 0.029 0.071 0.058
. 0.010 —-0.015 0.010 0.001
Smoking —-0.099 -0.113 20181 0171 20181 20189
-0.103" -0.101" -0.102"" -0.107"
0.005 0.004 0.005 0.004
-0.014™" -0.015™" -0.014"" | -0.014™
BMI —-0.015 -0.015 20,024 20.022°" 20024 | —0.024"
0.001 0.003 0.001 0.001
0.231""" 0.2217" 0.231""" 0.250"""
. 0.228"" 0.226™" 0.228™ 0.235™"
Exercise 0.165 0.164 0117 0105 0116~ 0.118°
0.272" 0.2217 0.272" 0.2717
—-0.040""" -0.043""" -0.040"" | -0.040""
—0.049™ —0.049"" -0.049"" | -0.048"
Age ~0.036 0057 ~0.058" | —0.057" | —0.058" | -0.058"
—0.038""" —0.038""" —0.038"" | -0.037""
—-0.091 —0.096" —0.091 —-0.079
0.088"" 0.112" 0.088™" 0.095™""
Male 0.189 0.324 0477 0476 0477 0482
0.419"™ 0.452"" 0.419" 0.423™"
0.007 —-0.036 0.007 -0.016
R . —-0.052" —-0.083"" -0.052" -0.069"
Living in the city -0.120 -0.177 0124 20116 0123 0136
0.132" 0.198™ 0.133™ 0.123™
Ecological variables
—0.034"" —0.053""" —0.036"""
Air pollution: emissions from sta- -0.0217"
tionary sources (mln tons) -0.074™""
—-0.055""
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The end of Table 2
Variable / Model oprobit oprobit RE 1 2 3 4

—0.152" | —0.165" | -0.152"" | —0.079"
Water pollution in wastewater dis- 0.086"" ~0.108" -0.131""" —0.134""" -0.1317" —-0.083""
charge (bln m®) ’ ’ -0.088""" —-0.089""" —-0.087""" —0.085™""

—0214" | —0256 " | 0215 | -0.236"
Number of air pollution sources 0'126;; 0'120;;; 0'125:;

S 0.088 0.090 0.088
at the end of the year, total (units) 0.010 0.031
/100000 0.018 0.013 0.015
-0.018 -0.015 —-0.020

Pollutants released into the atmos- 0_ 820506
phere without filtering or treatment, —0.031°"
total (mln tons) 0,019
Pollutants released into the atmos- -0.077""" -0.071"""
phere in the time period covered by —-0.033" —0.041"
the report (Q2), total volume (mln -0.124"" | -0.150""
tons) -0.095""" -0.112""
Number of observations 72 616 72616 76 698 80 296 76 698 76 698
Logarithm of the likelihood —66243 | -57879 | —60398 | —63421 | —60395 | —60467
function
Wald test

Notes: *, **, **
Source: Authors calculations using RLMS—-HSE.

— significance on the 10 %, 5 % and 1 % level respectively.

! Taking the log of individual income was done only for individuals with positive income, since the sample contains a significant
number of people without income, which could lead to inaccurate results.

2 Ln (household income +1).

The selected control variables, such as education,
employment, income level, BMI, bad habits (smok-
ing) and physical activity have proven to be signif-
icant determinants of health. It has been demon-
strated that higher self-rated health estimates were
given by respondents whose level of education is
no lower than that of vocational or trade school,
who are married, and who are regularly engaged in
physical activity. Conversely, the negative effect on
self-rated health has been clearly demonstrated for
such regressors as a high BMI and smoking. For low
self-rated health scores, a higher income has been
demonstrated to have a negative effect, which can
be explained by the prevalence of other, non-mone-
tary factors that lead to especially poor health.

4. Discussion

Based on the data provided by Federal State
Statistics Service and the Russian Longitudinal
Monitoring Survey for 2008-2015, this paper ex-
amines self-rated health. We used the random ef-
fects generalised probit panel data model with
random effects and embedded procedure for test-
ing heterogeneity across dependent variable lev-
els (Pfarr, Schmid, Schneider, 2011).

It is shown that standard estimation procedures
can be misleading while interpreting the influence
of independent variables on the self-rated health
levels. Self-rated health scores are seen as cases of

individual heterogeneity and violation of assump-
tions about the threshold values identical for all
individuals. The parallel lines assumption leads to
the postulation that estimated coefficients of in-
dependent variables in ordered choice models do
not change for all categories of the dependent var-
iable. If, in analysing self-rated health scores, we
remember that for different health estimates (very
good; good; fair, neither good nor poor; poor; very
poor) the effects of the explanatory factors listed
above may be different, we should really make
use of generalised ordered choice models where
threshold values are not fixed (parallel) and may
vary from one individual to another.

Some potential limitations of this study must
be considered. First, the environmental indicators
are aggregated over large areas. One reason is con-
nected to the fact that the RLMS data is represent-
ative by federal districts only and cannot be used
for the analysis of smaller territories such as fed-
eral subjects. Second, the sample is unbalanced, so
different respondents were impacted by the eco-
logical conditions of their federal district different
amounts of time.

For better understanding of the relations be-
tween self-rated health and ecological conditions,
it could be useful to consider perceived air pollu-
tion as an independent variable (Kamimura et al.,
2017; Ma et al., 2017).
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To summarise, this article analyses the influ-
ence of environmental conditions and socio-eco-
nomic characteristic on individual self-rated
health taking into account the heterogeneity of
coefficients among self-rated health levels. The
obtained results prove our assumption about the
influence of the quality of the regional ecological
situation on the self-assessment of the health of
the population.

Quantitative assessments make it possible to
predict the health status of the population de-

pending on various factors, including environ-
mental ones. The research findings can be used to
enhance regional government programmes aimed
at improving the quality of life of the population
in groups with different health levels, for exam-
ple, the development and targeting the complex
of health policy measures, as discussed by Klimin
(2008). The introduction of additional policy
measures to improve the quality of atmospheric
air and water sources will increase the overall level
of the self-rated health in particular region.
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