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INTRODUCTION
Urbanization processes in the world cause signi"cant 
changes in living standards, social behavior and popula-
tion health [1]. Urbanization can create new dangers for 
human health (injuries, non-communicable diseases, 
unhealthy diet and lack of physical activity, harmful 
alcohol consumption), as well as risks of infectious 
diseases outbreaks [2].

Urbanization, is often cited as a key factor in the 
development of the diseases of circulatory system, an 
increase in body mass index (BMI), obesity, prevalence 
of type 2 diabetes, hyperlipidemia, and hypertension 
[3-5]. Urbanization leads to a change in the general 
requests for medical care, including medical appoint-
ments. However, its effect on the chronic diseases 
development decreases with advances in healthcare 
system and increase in its "nancing [6-9].

The urbanization and economic level of the region 
a&ect medical care provided to the population [7]. As 
we know, living in cities in high- and middle-income 
countries ensures for people a&ordable and high-quality 
medical care [2]. In contrast, poor people living in areas of 
highly urbanized cities have limited access to healthcare.

Urbanization provides certain features of the medical 
care organization in cities and villages. Traditionally, the 
main resources of health care system are concentrated 
in cities. Higher prevalence of the physicians treating 
people is observed in more urbanized and populated 
areas [10, 11]. In rural areas, lack of physicians is ob-
served, which causes dependence on providers of pri-
mary medical care. In addition, cities are characterized 
by an extensive network of healthcare facilities, due 
to the medical service demands of highly populated 
urbanized regions.

As of 2020 year, 4,190,416 people lived in Ukraine, of 
which 69.5% were urban residents [12]. In 2020, general 
practitioners (GPs) provided primary medical care in 
in 808 primary health care centers. The availability of 
medical care for the population is primarily ensured by 
a su+cient number of GPs [13-15].

Of great urgency are the studies of the urbanization 
effect on availability of primary medical care by GPs, 
assessment of the availability effect on the average 
life expectancy and mortality from cardiovascular 
diseases, as the leading health indicators of the 
population.
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ABSTRACT
The aim: Comparative analysis of average life expectancy, mortality from diseases of the circulatory system, gross regional product, and density of general 
practitioners in regions with di,erent levels of urbanization.
Materials and methods: We compared the following characteristics of groups classi+ed by level of urbanization: average density of general practitioners per 
10,000, average life expectancy and mortality from diseases of the circulatory system per 1,000, average gross regional product per 1 person.
Results: The groups did not di,er in average life expectancy. The highest rate of mortality from diseases of the circulatory system- in the group with average 
level of urbanization, the lowest- in the group with low level of urbanization (p<0.05). The highest value of gross regional product per person is in the group 
with high level of urbanization, and the lowest is in the group with low level (p<0.05). The lowest density of primary care doctors per 10,000 is in the group 
with high level of urbanization, and the highest is in the group with low level of urbanization (p<0.05).
Conclusions: When planning sta"ng of health care institutions, it is necessary to take into account the level of urbanization of the region and ensure status 
of the general practitioner as a leading medical specialist responsible for medical care during the +rst meeting with the patient and his subsequent follow-up.
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THE AIM 
The aim of the study was to compare the average life 
expectancy, the mortality rate from the diseases of cir-
culatory system, gross regional product per 1 person, 
the density of GPs in regions with di&erent levels of 
urbanization.

 

MATERIALS AND METHODS
According to the share of the urban population in the 
2020 population structure, the regions of Ukraine are 
divided into 3 groups, according to the urbanization 
level [12]. The "rst group, which belongs to a low level of 
urbanization, included up to 50% of the city population, 
the second group, which belongs to the average urban-
ization level - from 50 to 70%, the third group, which 
belongs to high urbanization level - more than 70%.

For each group, the density of GPs per 10,000 people 
was calculated according to the data of Standard 17 
«Report on medical personnel» of the Public Health 
Center of the Ministry of Health of Ukraine for 2020 [13]. 
In addition, for each group, the average life expectancy, 
and the average value of the 2020 mortality rate due to 
circulatory diseases per 1,000 people were calculated, 
according to the State Statistics Service of Ukraine [12]. 
To calculate the 2020 average gross regional product 
(Per capita gross regional product) in groups, infor-
mation from the website of the Ministry of Finance of 
Ukraine [14] was used.

The density of GPs in the world and share of the urban 
population was obtained from the website of the Orga-
nization for Economic Co-operation and Development 
(OECD) (https://stats.oecd.org) for the year 2020 [16].

The Kruskal-Wallis test was used to compare groups 
by mean value and standard deviation (± SD). A poste-
riori comparisons were made according to Dunn’s test. 
Pearson coe+cient was used for correlation matrix be-
tween the level of urbanization and density of GPs per 
10,000 people in OECD countries, between the density 
of GPs per 10,000 people and average life expectancy 
in Ukraine.

Statistical data treatment was by the statistical anal-
ysis package MedCalc v.19.4.1 (MedCalc Software Inc, 
Broekstraat, Belgium, 1993–2020).

RESULTS
In 2020, the share of urban population in Ukraine was 
69.6% of the total population, varying between regions 
from 36.8% to 100%. In the group of OECD countries, 
the 2020 value was 81.0% (from 55.1% to 98.1%), and 
ranged from 55.1 to 98.1% (Figure 1).

In Ukraine, the level of urbanization corresponds to 
that in Lithuania, Latvia, Estonia, Italy, exceeding that 
in Slovenia, Austria, Ireland and Portugal.

In 2020, the density of GPs in Ukraine was 3.57 per 
10,000 people (Figure 2). This is one of the lowest values, 
compared to OECD countries.

Fig. 1. The level of urbanization in the countries of the world (% of total population) 
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The correlation matrix between the density of GPs 
per 10,000 people, and the level of urbanization of 
countries indicates absence of a reliable correlation 
(r=-0.11, p>0.05). However, in Ukraine, correlation ma-
trix between the density of GPs per 10,000 people, and 
the level of the region urbanization indicates a reliable 
negative relation (r=-0.67, p<0.05). The higher the level 
of urbanization of the region, the lower density of GPs 
per 10,000 people is.

To study the e&ect of the urbanization level on density 
of GPs, average life expectancy, mortality from diseases 
of the circulatory system, gross regional product per 
1 person ($), we divided regions of Ukraine into three 
groups by urbanization level.

The "rst group, with a low level of urbanization (up 
to 50% of the urban population), includes Zakarpattia 
(36.8%), Chernivtsi (42.9%), Ivano-Frankivsk (44.0%), 
Ternopil (45.3%), and Rivne (47.1%) regions. The second 
group, with an average level of urbanization (50%-70% 
of the urban population), includes Vinnytsia (51.4%), 

Volynska (51.8%), Cherkasy (56.6%), Khmelnytsky 
(57.1%), Zhytomyr (59.1%), Lviv (60.6%), Kherson 
(61.2%), Kyiv (61.6%), Poltava (62.0%), Kirovohrad 
(63.2%), Chernihiv (65.0%), Odesa (66.7%), Mykolaiv 
(68.4%), and Sumy (69.1%) regions. The third group, 
with a high level of urbanization (more than 70% of 
the urban population), includes Zaporizhzhya (77.2%), 
Kharkiv (80.9%), Dnipropetrovsk (83.9%), Luhansk 
(87.0%), Donetsk (90.8%) oblasts, and the city of Kyiv 
(100.0%).

For each group, we assessed density of GPs per 10,000 
people, gross regional product (GRP), average life 
expectancy, and mortality rate due to diseases of the 
circulatory system per 1,000 people (Table І). 

The analysis of Table I values shows no signi"cant 
di&erence in average life expectancy between di&erent 
levels of urbanization. In group 1, with a low level of 
urbanization, average life expectancy slightly exceeds 
that one in groups 2 and 3 (p>0.05).

Fig. 2. The density of general practitioners per 10,000 people, in the countries of the world, 2020 

Table I. Density of GPs per 10,000 people, average life expectancy, mortality rate due to diseases of the circulatory system per 1,000 people, gross 
regional product per 1 person in regions from di,erent urbanization groups

Value Gr.1 (n=5) Gr.2 (n=14) Gr.3 (n=6) p

Average life expectancy 72,1±1,2 71±0,9 71,4±1,5 0,217

Gross regional product per 1 person ($) 2021±264 3158±734* 4289±3991* 0,017

Mortality rate from circulatory system diseases per 1000 people 14,1±0.8 16,8±1,6* 16±2,5 0,023

GPs density per 10,000 people 4,71±0.52 3,90±0.84 2,73±14,5* 0,024

* - signi+cant di,erence p<0.05
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According to the mortality from diseases of the 
circulatory system per 1,000 people, groups 1 and 2 
di&er signi"cantly (p<0.05). The highest mortality rate 
was in group 2, with an average level of urbanization 
(16.8±1.6 per 1,000 people), while in group 1, with a 
low level of urbanization, it was the lowest (14.1±0.8 
per 1,000 people).

We established that three groups di&er signi"cantly 
in terms of gross regional product per person (p<0.05). 
The highest gross regional product value is in the group 
with high level of urbanization (4289±3991 $), and the 
smallest is in the group with low urbanization level 
(2021±264 $) (р<0.05).

The lowest density of GPs per 10,000 people is ob-
served in the group with high level of urbanization, 
2.73±14.5 per 10,000 people, and the highest - in the 
group with low level of urbanization (р<0.05).

The correlation matrix indicates a reliable relation be-
tween the density of GPs per 10,000 people and average 
life expectancy (r = 0.826, p<0.05). We established that 
the greater the density of GPs in the region, the higher 
the average life expectancy is. There was no reliable 
correlation with other indicators (p>0.05).

However, there also was no reliable correlation be-
tween the density of GPs per 10,000 people, and aver-
age life expectancy in OECD countries (r=0.09, p>0.05).

DISCUSSION
Ukraine has an average level of urbanization in terms of 
the share of the urban population. In Ukraine, the level 
of urbanization is higher than in Slovenia, Austria, Ire-
land and Portugal. In terms of the level of urbanization, 
Ukraine is close to Lithuania, Latvia, Estonia and Italy.

In Ukraine, the density of GPs is signi"cantly lower 
than that in OECD countries, except for the Republic of 
Korea and Israel. In Ukraine, the density of GPs has a reli-
able negative relation with the level of urbanization. The 
higher the level of urbanization, the lower the density of 
GPs in Ukraine is. In OECD countries, such dependence 
is not observed. In addition, it was found that in regions 
with high level of urbanization in Ukraine, the density 
of GPs is signi"cantly lower than in regions with a low 
level of urbanization.

The obtained data contradict the OECD data, regard-
ing the inverse dependence of the density of GPs and 
level of urbanization [16]. On the contrary, in the OECD 
countries, the greatest concentration of GPs is in the 
cities, where there is a demand for medical services, 
and where the GP necessarily performs functions 
of the doctor of «"rst meeting», or «primary link» in 
healthcare system [17-23]. According to the decision 
of the Alma-Ata Declaration of the World Health Or-

ganization, GPs have the status of a leading medical 
specialty, «representatives of which are responsible for 
providing medical assistance during the "rst contact 
with the patient and follow-up of patients, as well as 
for issues of health promotion and disease prevention» 
[15]. In OECD countries, the availability of medical 
services at GPs in rural areas is a signi"cant problem 
[22, 23]. According to OECD data, in many countries 
there is a particularly high concentration of doctors 
in national capital regions, in particular, in Austria, the 
Czech Republic, Greece, Hungary, Portugal, Slovakia, 
and Germany [23, 24].

Probably, in Ukraine, lower density of GPs in regions 
with high level of urbanization is due to two reasons. 
The "rst reason is that not only GPs, but also special-
ist doctors in Ukraine perform functions of the «"rst 
meeting» doctor in health care. A patient can choose 
both a GP and a specialist doctor for the «"rst meeting». 
Ukraine has the smallest share of primary care doc-
tors (13.45%) compared to OECD countries (Portugal 
(53.26%), Canada (47.8%), the Netherlands (46.41%), 
France (43.86%), Belgium (36.93%), Turkey (32.76%), 
and Austria (27.86%)) [16]. The second reason is an 
extensive network of healthcare facilities providing 
specialized care, with a high density of specialist doctors 
in urbanized regions.

Availability of specialist doctors in regions with high 
urbanization in Ukraine is determined by the patients’ 
economic capacity. According to our data, gross region-
al product per person is signi"cantly higher in highly 
urbanized regions, than in regions with low urbaniza-
tion. Regions with high urbanization due to high gross 
regional product have fewer "nancial constraints in the 
health care system.

A comparison of regions with di&erent levels of ur-
banization in Ukraine revealed absence of a reliable 
relation between the level of urbanization, and average 
life expectancy. All groups did not di&er in average 
life expectancy. In addition, there was no correlation 
between the level of urbanization and average life 
expectancy among OECD countries (p>0.05). This is 
because average life expectancy at birth depends on 
economic development and environmental conditions, 
lifestyle, and progress in health care [17-19]. Accord-
ing to Nakajima H, Yano K., the main components of 
mathematical prediction of average life expectancy are 
availability of signi"cant medical resources, prevention 
of heart diseases mortality, and prevention of risk fac-
tors exposure (alcohol consumption, smoking, obesity, 
etc.) [18]. According to Johan P Mackenbach et al., the 
risk factors characteristics of average life expectancy, 
are smoking (19.8% among men, and 18.9% among 
women), low income (9.7% and 13.4%), and high body 



EFFECT OF URBANIZATION ON DENSITY OF THE GENERAL PRACTITIONERS, AVERAGE LIFE EXPECTANCY...

815

weight (7.7% and 11. 7%) (19). Ukraine has the lowest 
average life expectancy compared to OECD countries 
(71.3 years).

At the same time, a direct relation between the 
density of GPs and average life expectancy was found 
in Ukraine. The greater the density of GPs in Ukraine, 
the greater the average life expectancy of urbanized 
region is. Such dependence is not typical for OECD 
countries. It is likely, that dependence of the average life 
expectancy on the density of GPs in Ukraine is because 
life expectancy in Ukraine is signi"cantly lower than in 
OECD countries, and its growth largely depends on the 
resources of the healthcare system, including personnel 
and "nancial ones.

In Ukraine, urbanization a&ects mortality from cir-
culatory diseases per 1000 people. In regions with low 
urbanization, this mortality rate is signi"cantly lower 
(p<0.05). Urbanization leads to an increase in cardio-

vascular diseases due to obesity and type 2 diabetes 
[3-5, 25]. According to the literature, obesity and dia-
betes are the main causes of mortality from circulatory 
diseases [20, 21]. It is likely, that in regions with low 
urbanization in Ukraine, lower mortality from diseases 
of the circulatory system is due to lower incidence of 
these diseases and lesser risk factors e&ect. This is a 
probable assumption, which involves a study of urban-
ization e&ect on the diseases of the circulatory system 
incidence in Ukraine.

CONCLUSIONS
When planning healthcare sta+ng, it is necessary to 
mind the level of urbanization of the region, and ensure 
the status of the GP as a leading medical healthcare 
specialist, responsible for medical care during the "rst 
meeting with the patient, and his follow-up.
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