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Assessment of the impact of the life quality on human health (on the example
of the greater Caucasus province of the Republic of Azerbaijan)

Health occupies an important place among the system of indicators determining the life quality. The issues of
ameliorating health indicators, which are the basis of the quality of life of the population, are especially actual
for the Greater Caucasus province, which plays an important role in the socio-economic development of the
Republic of Azerbaijan, and has a high demographic and labour potential. The primary aim of the research
work with practical importance is to study the territorial organisation of healthcare in the Greater Caucasus
province, the quality of the environment and their impact on the quality of life. Dissemination indicators of
the disease among the population settling in the province were scrutinised based on the statistical materials,
and the current state of the contemporary healthcare facilities and how they affect the quality of life were
investigated. According to the results of the research, the role of environmental factors in the health of the
population populating in the province has been significant in recent years. It was revealed that during the
investigated period, the amount of waste from stationary and automobile transport has decreased in the
province, and the number of diseases has increased. In addition to this, the relationship of the Human
Development Index with the environment and its impact ways on the quality of life were investigated.
Analyses indicate that along with other factors, the quality of the environment affects the quality of life of the
population. Nominately, the Human Development Index has increased as the amount of waste discharged into
the atmosphere has decreased. More precisely, the correlation between them is negative and the coefficient of
determination is 0,857 in other words, dependence was determined to be 85 %.
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Introduction

Protecting the health of the population, which is the main indicator of socio-economic development, is
one of the most urgent problems of the modern era. The primary aim of this development consists of creating
a favourable environment for living long and healthy of the people. Diseases and their regional distribution
depend on natural geographic conditions, environmental quality, and other factors [1]. Mankind has always
depended on the natural environment throughout his life. Nature is one of the essential factors that constantly
ensure human survival and development. Protection of the environment and conducting a policy aimed at
improving the quality of life in these conditions is one of the important factors affecting the sustainability of
socio-economic development and the improvement of the quality of life [2]. Human welfare and quality of
life depend pretty much on the quality and quantity of water, food, energy, and biological resources getting
today and in the coming days. In the research area, environmental degradation influences society in various
ways. It has brought about the spread of various diseases by depriving people of the means necessary for
living, having a negative effect on their health. Thus, the role of environmental pollution and environmental
stress in the emergence of diseases is undeniable [3]. As a result of anthropogenic activity, changes in the
thermal balance as a consequence of deforestation, destruction of greenery, accumulation of dust particles
and volatile gases creating a greenhouse effect in the atmosphere, the exacerbation of global warming, and
other processes have led to the increase of diseases in modern times. In addition to these processes, the low
quality of food products is also one of the important factors affecting the health of the population. All these
mentioned factors, in turn, influence the quality of life of the population.

Experimental

The Greater Caucasus province has a favourable economic and geographical position encapsulating the
north, north-west and north-east parts of the Republic of Azerbaijan. Thus, the region has a complex
hypsometric relief from the coastal plains of the Caspian Sea to the highest peak of the republic (Mount
Bazarduzu, 4466 metres). Having 27,8 thousand km® area, the province covers 32,1 % of the country’s
territory (Fig. 1).
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Figure 1. Natural and geographical conditions of the Greater Caucasus Province

Conceptual framework and method. In order to apply the information to the region, the works of
scientists who conducted research in this field were referred to in the research work. S.A. Vasnev [4] used
socio-economic indicators such as human health and average life expectancy in evaluating the concept of
quality of life. M.Sh. Salimov [5] investigated the characteristics of the quality of life, such as the
development of human potential, medical and environmental characteristics, material welfare and
employment characteristics, and parameters of the security field.

Among Azerbaijani scientists Sh.M. Muradov [6], J.B. Guliyev and R.S. Abdullayeva [7],
ZN. Eminov [8], S.I. Rzayeva [1] and othershave studied more widely changes occuring indicators of the
life quality of population, the quality of the environment, medical-geographical problems, and their causes
and consequences as a result of socio-political and economic processes taking place in the country, as well as
in various economic regions. Although studies have been conducted in the field of the quality of life of the
population in various regions, the problems of the influence of the geographical distribution of diseases on
the quality of life have not been researched. Thereby, this research can be considered the first study of the
impact of the geographical distribution of diseases on the quality of life of the population in the Greater
Caucasus province of Azerbaijan.

All data utilised in the research work is procured from official sources published in recent years. The
statistical, comparative analysis, system-structural, cartographic, SPSS statistics and other methods were
used in the article.

The application of Geographical Information Systems (GIS) tools plays a key role in the large-scale
assessment of the quality of life as well [9]. In the contemporary epoch, the leap in graphic capabilities of
computer technology has led to the expansion of its use fields. GIS is a computer-aided technology that
collects, stores, updates, analyses, models, and forecasts spatial and attributive data related to geographic
objects and events and is used in finding solutions to problems [10]. Corresponding information was carried
out using the integrated tools of GIS.

Results and Discussion

The Greater Caucasus province includes Baku, Absheron-Khizi, Shaki-Zagatala, Guba-Khachmaz and
Daghlig (Mountainous) Shirvan economic regions [11]. According to the statistical data of 2022, constituting
46,5 % of the country’s population, the population of the Greater Caucasus province is 4676,1 thousand
people. There are 20 cities and 1312 rural settlements in this province. The urban population of the Greater
Caucasus province is 3550, 1 thousand people, and the rural population is 1126,0 thousand people [12]. In
the Greater Caucasus province, 65,7 % of the urban population is concentrated in Baku city, 21,1 % in the
Absheron-Khizi economic region. 3—5 % of the urban population of the province falls to other economic
regions’ share. There were sharp differences between the city of Baku and other economic regions of the
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republic in the level of socio-economic development and the formation of demographic potential. The
concentration of the majority of the industry and service areas in this province has led to the migration of the
population from rural areas to the city. The concentration of most of the socio-cultural and demographic
potential in Baku has led to the concentration of medical facilities in this area. Therefore, most of the
healthcare facilities, doctors and paramedics are located in this place. In this regard, the essential medical-
geographical processes such as the geographical distribution of diseases, their socio-economic problems and
expected results were investigated as one of the indicators affecting the life quality of the population in the
Greater Caucasus province of the Republic of Azerbaijan.

In the year 2021, 158 hospitals operated in Baku city, and they had 20,1 thousand hospital beds (pads).
The number of doctors was 21,1 thousand, and the number of secondary medical workers was 22,7 thousand.
It was observed that the healthcare indicators per 10,000 people of the population decreased during the 21-
year period (Table).

Table
Healthcare indicators per 10,000 of the population

The power of ambulator
care and polyclinic
facilities

2000 | 2010 | 2021 | 2000 | 2010 | 2021 | 2000 | 2010 | 2021 | 2000 | 2010 | 2021
Baku city 84.4 89,7 91,7 | 108,1 | 106,0 | 98,4 | 115,0 | 91,2 | 87,3 | 182,4 | 146,1 | 165,1
Absheron-Khizi | 33,9 38,2 30,1 82,4 67,8 47,9 79,3 534 | 37,3 | 94,2 70,6 63,6
Shaki-Zagatala | 19,9 22,2 15,8 68,8 65,0 52,9 83,4 28,5 | 22,6 | 140,8 | 127,7 | 102,0
Guba-Khachmaz | 14,1 16,6 13,7 47,0 433 34,8 58,3 29,2 | 19,0 | 99,5 98,8 | 100,3
Daghlig
(Mountainous) | 13,1 15,0 9,9 50,1 434 29,0 57,5 25,1 | 27,1 | 106,7 | 87,4 73,4
Shirvan
Province 33,1 36,3 32,2 71,3 65,1 52,6 78,7 45,5 | 38,7 | 124,7 | 106,1 | 100,9
Note — Source: Regions of Azerbaijan, 2005, 2022 [13, 14]

The number of The number of hospital

Economic The number of doctors paramedics beds (pads)

regions

During the research period, a significant decrease (50—60 %) was observed in both the number of
hospitals and the number of hospital beds in the economic regions. In addition, the number of qualified
doctors in the regions is inadequate, there is a shortage of doctors in different specialties. Therefore, patients
from the regions come to Baku. Healthcare indicators per 10,000 people in Baku are 2-3 times higher than
the average provincial indicators. The relative indicators of other economic regions are in most cases close to
the average indicators of the province.

Research indicates that in 2021, 1303,9 thousand patients (2,664 per 10,000 people) were registered in
the Greater Caucasus province, which is 1,5 times more than in 2000. One of the most widespread diseases
among the population is respiratory diseases. The relative rate of people suffering from this disease in the
province is 1045,1 per 10,000 people. The highest indicator for economic regions was observed in Daghlig
(Mountainous) Shirvan (1386,2) and Baku (1205,8). The second widespread disease is infectious and
parasitic diseases. 303,9 patients per 10,000 people were registered in the province. Absheron-Khizi has the
highest rate with 570,6 people, in other economic regions, it varies between 150-300 people per 10,000
people. Diseases of the nervous system, digestive system and circulatory system are the third on the list. In
2021, 290,3, 191,6, and 170,7 patients per 10,000 people were registered in the province, respectively.
Neurological diseases were mostly observed in Baku (539,2), Shaki-Zagatala (306,3) and Absheron-Khizi
(301,7). Digestive system diseases were recorded in Baku (273,7) and Shaki-Zagatala (260,5), and
circulatory diseases were recorded more in Shaki-Zagatala (291,7). Compared to 2015, there was a 25,3 %
increase in the total number of patients in the Greater Caucasus province in 2022. However, a sharp increase
in the development of diseases related to infectious and parasitic, neoplasms, neuropathy, and circulatory
diseases was observed. The occurrence of such cases in the last 3 years was directly related to the negative
effects of the “isolation” brought by the coronavirus pandemic on the population (Fig. 2).
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Figure 2. Infectious and parasitic (a), neoplasms (b), neuropathy (c), circulatory disease’s (d) perennial dynamics

Thus, there are serious differences in the regional organisation of healthcare services, the number of
healthcare facilities, and the coverage of the population with these facilities. The sparseness of hospitals in
the regions, low salaries, and poor organisation of the social protection system have led to the lack of
personnel and the inability of services to meet modern requirements. It is fairly important to solve these
problems and improve the medical services provided to the population.

The quality of the environment for a person is determined by his health. The environment is a set of
components that affect the quality of life, living conditions and human health [15]. Extreme heat, sudden
changes in temperature, poor air quality, and extreme weather conditions adversely affect health. The
increased risk of heart attack and stroke, suicide, mental problems, asthma, allergies, and some infectious
diseases is especially noticeable. Atmospheric pollution is one of the necessary factors that cause climate
changes, which are considered environmental problems in the Greater Caucasus province, and indirectly
affect the quality of life and human health. Air pollution and violation of its transparency and gas
concentration pose not only climate changes but also a threat to the health of the population in the area [3].
As can be seen from the analysis, the majority of polluting substances released into the atmosphere in 2021
fall on the share of Baku city (94.2 %). The Greater Caucasus region also plays an important (88,3 %) role in
air pollution across the republic. This is also related to the location of Baku city in the province. In other
economic regions, the amount of pollutants released into the atmosphere was 0,1-3,7 thousand tons.
Compared to 2005, a sharp decrease in these indicators was witnessed in the Absheron-Khizi economic
region, as well as Baku city. Accordingly, there was a decrease of 3,6 times compared to 2005 in the
province. During the years 2000-2021, a total of 2,880,000 tons of pollutants were released into the
atmosphere from stationary sources in various economic regions located in the Greater Caucasus province.
The primary part of this falls to Baku city’s share (2726 thousand tons) [13, 14]. Although the share of
pollutants emitted into the atmosphere increased slightly in the Daghlig (Mountainous) Shirvan, Guba-
Khachmaz and Shaki-Zagatala economic regions in the years 2000 and 2021, a decrease was observed in the
Baku and Absheron-Khizi economic regions. The amount of waste thrown into the environment is one of the
most important factors affecting human health. In order to visually observe the geographical distribution of
the amount of waste and diseases, the relevant data were visualised using the ArcGIS software (Fig. 3).
Based on the analysis, it can be enunciated that the number of patients is also high in the areas where the
amount of waste is high. These indicators depend on each other.
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Figure 3. The number of air pollutants emitted into the atmosphere and the geographical distribution
of diseases in the Greater Caucasus province

The reduction of pollutants released into the atmosphere is the result of the closure of some enterprises
and the recent reforms in the field of environmental protection. After the waste is collected, it is neutralised
by the state institutions by means of disposal, selection, decomposition, recycling and other methods. The
average annual amount of household waste in economic regions such as Guba-Khachmaz, Shaki-Zagatala,
and Daghlig (Mountainous) Shirvan was 364 thousand m® compared to 5354 thousand m® in Absheron and
Baku. It is 1000 m’ daily in mountainous regions, and close to 15 thousand m’ in Absheron and Baku [13,
14]. Observations indicate that the uncontrolled and untimely collection of household waste in residential
areas has caused the spread of harmful waste to the surrounding areas through air and rainwater, causing the
emergence and spread of several diseases. Based on the analysis, it can be enunciated that as the amount of
household waste increases, so does the number of infectious patients. These indicators depend on each other.
The result of the linear correlation coefficient is 0,863. The relationship between indicators is intense.
Assuming that the coefficient of determination (R2) is 0,617, it can be concluded that the obtained regression
model is significant and useful for forecasting based on the data of the database. The increase in the amount
of waste affects the health of the population by 61 % (Fig. 4).
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Figure 4. Regression relationship between household waste and infectious diseases
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Natural and environmental factors have a serious impact on the human health. Several natural-
geographical, socio-economic and anthropogenic factors directly or indirectly affect the health status of
people. Economic, social, natural, biological and demographic factors of the environment are considered the
most important among them. Along with being closely related to each other, these factors’ influence is
complex. In this case, certain diseases appear in the human body, and natural-ecological factors play an
important role in the occurrence of these diseases [1].

It is important to evaluate the Human Development Index (HDI) in the region since the indicators that
shape the quality of life and the problems that arise are ultimately directed to the development of the human
factor [16]. It is known that the health of the population is one of the indicators of the HDI. Health is the
greatest blessing for mankind, and its indicators are one of the urgent factors characterizing human
development. Depending on the goals of calculating the coefficients characterizing sustainable human
development and the calculated coefficient, different health indicators are used. Using of various indicators
characterising health depends, first of all, on determining the level of development of the countries, on the
health problems faced by the country in question, formed in a certain period and how to overcome them [17].
As the health index increases, so does the Human Development Index. The interdependence of these
indicators was analysed. The result of the linear correlation coefficient is 0,967. The coefficient of
determination (R2) 0.935 indicates that 94 % of the random variables lie on the trend line. The relationship
between the indicators is intense (Fig. 5).

Human Development Index

0.0 0,05 0.7 0.75 0.8 0.85 0.9

Figure 5. Relationship between the Health Index and Human Development Index

Another most important factor affecting human health is the environmental factor. Inadequate waste
disposal methods can lead to pollution, contamination of soil and water sources, spread of diseases, and
ultimately adversely affect the quality of life. In order to clearly observe this, the relationship between
emissions from road transport and HDI was studied and presented in the form of a linear regression
equation (Fig. 6). The result of the correlation coefficient is -0,939. This indicates that there is a negative
correlation between the amount of waste and HDI. The coefficient of determination is 0,857. That is, the
dependence is 85 %. Analysis of the linear equation indicates that as the amount of pollutants released into
the atmosphere from stationary sources decreases, the HDI increases. Subsequently, there is a relationship
between the environmental factor and HDI. Therefore, it is important to consider environmental factors when
measuring the level of development of countries.
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Figure 6. Dependence between the amount of waste and the Human Development Index
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Hereby, improving the environment is considered a very important factor for human health. Thus, while
ensuring the development of individual industrial and agricultural sectors in the country, it is very important
to take environmental factors into account. Regional and international cooperation is always necessary for
the successful solution of extremely important ecological problems, such as the reduction of harmful
substances released into the atmosphere and prevention of river water pollution.

Conclusion

The impact of health problems on the quality of life of the population in the Greater Caucasus province
can be seen primarily in the regional differences in the territorial organization of healthcare facilities. Most
of the healthcare facilities and most of the medical services are located in Baku city. The distribution of
diseases by region is also different according to urban and rural areas within the province. Thus, the
prevalence of diseases in cities is 1,5 times higher than in villages. The primary reasons for this are air and
water quality, low physical activity, high population density, and other factors. Medical care in rural areas is
inadequate. Villagers have to come to the city centre for routine medical care. Because there are only
paramedics in the villages. These stations are also very poorly provided with material and technical base.

The quality of the environment has a significant impact on the human health. The increase in the
amount of waste affects the health of the population by 74 %. On average, 192,000 tons of pollutants are
released into the atmosphere every year and 526 tons per day in the territory of the province. The relationship
between the amount of household waste and the spread of infectious diseases is 61 %. The relationship
between vehicular emissions and the Human Development Index (HDI) was researched and the result of the
correlation coefficient was -0,939, and the dependence coefficient was 85 %.
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T.M. XyceitHoBa

OMip canacbIHBIH a71aM JIeHCAYJIBIFbIHA dCEPiH 0aFrajiay
(93ipoaitxkan PecnmyOiukachbiHbIH YJKeH KaBka3 aiiMarbIHBIH MbICAJIBIH/IA)

JleHcaybIK 6Mip CanachlH aHBIKTAWTBIH KOPCETKILITep KYHECiHAe MaHbI3Ibl OPBIH ayiabl. XalbIKThIH OMip
CYpPY CamachiHBIH HETI3IH KYpPaWTBhIH JICHCAYJbIK KOPCETKIIITEPiH JKaKcapTy Macelesepi, acipece,
O3ipbaibkan PecryOnuKachHbIH 9JI€yMETTIK-9KOHOMHKANBIK JaMybIH/Ia MaHbI3/bl POJI aTKapaThlH, )KOFaphl
neMorpadusutbIK jkoHe eHOek aneyeTi 6ap Yiken KaBkas aiimarbl yuriH e3ekTi. [IpakTHKanbik MaHbI3bl Oap
3epTTey JKYMBICBIHBIH HEri3ri MakcaTel — Yuiken KaBka3 aiiMarbIHIarbl JIEHCAYIBIK CAKTayAbIH ayMaKTBIK
YHBIMBIH, KOpIIAFAaH OPTAHBIH CAIMAChIH XKOHE ONAPIBIH XaJbIKTBIH OMIp CYpy CamachblHa dCEpiH 3epierney.
CTaTHCTUKANBIK MaTepHalllap HETi3iHAe INPOBUHIMANA TYPAThIH XalblK apachblHAa aypylblH Tapaity
KOpCETKIIITepi, COHbIMEH Karap Ka3ipri 3aMaHfFbl JCHCAyJbIK CaKTay HbICAHJAPBIHBIH JKaFlaibl JKOHE
OJIapZIblH OMip camachlHa dcepi 3epTTeni. 3epTTey HOTHXKEIEPiHEe COMKeC, COHFBI XKbUIAAPh! MPOBHHIIMANA
TYPATBIH XaJBIKThIH JCHCAYJIBIFBIH/AFbI SKOJIOTHSIBIK (haKTOPIAP/IbIH PeIli alTapiibIKTai 60J11pl. 3epTTenreH
Ke3eHJIe MPOBUHIIMANA CTAIIMOHAPIIBIK JKOHE aBTOMOOWIIb KOJIriHEH IIBIFATHIH KAJIBIKTAp a3ailblll, aypyJsap
caHbl kebOeiireHi aHbikTangpl. COHBIMEH KaTap, ajaM MOTCHIMAIBIHBIH JaMy HHICKCIHIH KOpIIaraH opra
JKaFmaiibIMeH OailaHbIChl JKOHE OHBIH OMip camachlHAa dcep €Ty JKOJAapbl KapacThIpbulAbl. Tammay
KepceTKeH e, backa (akTopiapMeH KaTap KOpIIaFaH OpTa Camachl XaJbIKTBIH OMIp CYpy camachiHa acep
eTeni. ATMocdepara MbIFapbUIaTIH KAIIBIKTAPIBIH MOJIIIEPi a3aifFaH CaifbIH afaM JJIeyeTiHiH AaMy HHICKCI
HOMHMHAIABI Typiae apTajabl. Jlonmipek aiiTkaHna, ONapiblH apachlHIAFbl KOPPEILSILHS TEpiC, ajl aHbIKTay
koaddurmenti 0,857, 6ackaria aiTKaHIa, TOYSIAUTIK 85 % JeHreifiHae aHBIKTaIIbL.

Kinm ceo30ep: emip camachl, agaMm JE€HCAyJIbIFbl, JEHCAYJIBIK CakKray, KOpIIaraH OpTa, aJaM JaMybIHBIH
HHJEKCI.

T.M. XyceliHOBa

OueHka BJINSIHUA KA4eCTBA KU3HU HA 3I0POBbE YeJI0BeKa (Ha mpumepe
Boabmoro KaBka3sckoro pernona Pecnyosinku A3zepoOaiigxan)

370pOBbE 3aHHMAET BAXKHOE MECTO B CHUCTEME IOKa3aTeliel, ONPEENAIONNX Ka4eCTBO JKM3HHU. Bompocs
YIy4IOIeHUs IIOKa3aTeled 3MO0pOBBs, COCTABIIONIMX OCHOBY KauecTBa JKM3HH HACEJCHHS, OCOOCHHO
akTyanbHbl Ui Bombmoro Kaskasckoro Benasita, nrparomero BaxxHYIO poib B COIHAIBHO-9KOHOMHIECKOM
pasBuTHu A3sepOaiijkaHckoil PecryOnukn, o0namaromero BBICOKMM AEMOTpa@MYecKUM U TPYAOBBIM
noreHuanoM. OCHOBHOM 1LIEJIBIO HCCIIEZOBATENBCKOH pabOThl, UMEIOIICH IPAKTHYECKYI0 3HAUYHMOCTb,
SBJISICTCS W3YYCHHE TEPPUTOPHAIBHONW OpraHu3aluM 3]paBooxpaHeHus B bBonbmom KaskasckoM kpae,
KauecTBa OKPY’)KalOIleH Cpeibl M UX BIMSAHUS HAa KayeCTBO )KM3HHU HaceleHHs. Ha OCHOBe cTaTMCTHYECKHX
MaTepHanoB ObUIM M3y4YeHbI MIOKa3aTelM PacpOCTPaHEHUs 3a00JIeBaHUs CPEAN HACEIICHUS, IIPOKUBAIOLIETO
B IIPOBHHIIHH, & TAK)KE UCCICAOBAHO COCTOSHUE COBPEMEHHBIX OOBEKTOB 3PABOOXPAHCHHUS U UX BIHMSHUE Ha
Ka4ecTBO KM3HU. COIJIaCHO pe3ysbTaTaM HCCIECJOBAHU, B IIOCJIEIHIE TOIbI POJIb SKOJIOTHUECKUX (haKTOPOB
B COCTOSIHHHM 3/I0POBBsI HACEJICHUS, IIPOKUBAIOIET0 B IPOBHHIMY, OblIa 3HAYMTENLHON. BhIgBiIEeHO, 4TO 32
UCCIIEAyeMblil MepHoJ B IPOBHHLIMH YMEHBIIWIOCH KOJMYECTBO OTXOHOB OT CTallMOHAapHOTO U
aBTOMOOHJIBHOTO TPAHCIIOPTA, a KOJIMYECTBO 3abolieBaHui yBenuuunoch. Kpome toro, Oblia HcciieoBaHa
CBS3b MHJIEKCA PA3BUTHS YEJIOBEYSCKOIrO MOTEHIHANIa C COCTOSHHEM OKpYXKalolleil cpelpl U crocodamu ee
BO3ICHCTBUS Ha KAa4yeCTBO JKM3HM. AHAIM3 MOKa3aJ, 4TO, HApAmy C JpyruMu (akTropaMH, KadecTBO
OKpY KaloIeil cpeibl BIMSET Ha Ka4eCTBO KM3HH HaceneHus. HOMUHAIBHO HHIEKC Pa3BUTHS YEJIOBEYECKOTO
MOTEHLMANA yBEIMYUBACTCS O MEPE YMCHBILICHHS KOJIMYECTBA OTXOJOB, BhIOpachiBaeMbIX B aTMocdepy.
Tounee, koppemsnus MeXIy HUMH OTpHIATENbHas, a KodpduimeHT nerepMuHanuyu cocrtasiser 0,857,
JIPYTHMH CIIOBaMH, 3aBICUMOCTH OblIa onpesiesieHa Ha ypoBHE 85 %.

Knrouesvie cnosa: xayecTBO JKU3HU, 3J0POBLE YCJIOBCKA, 3[paBOOXPAaHCHUE, OKpYyKaroujas cp€aa, UHIACKC
YECJIOBCYCCKOI'O pa3BUTHUS.
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