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Abstract

The planning of public health programmes is directly related with the demographic characteristics
and the population change has longterm impact on the health, health care and community
interventions. The objective of this paper is to analyze the factors influencing the trend of
population change in the Republic of North Macedonia. Material and methods: Data from the
National Statistical Office and World Health Organization have been used. Literature review was
conducted applying public health approach and descriptive method. Results: The natural population
change in North Macedonia has negative trend in the last 10 years, the birth rate has declined, while
the mortality is increasing. The biological factors and fertility rate have significantly influenced
the birth rate, while the burden of chronic noncommunicable diseases, road injures, violence and
COVID-19 are lead causes of mortality. Numerous factors indirectly affect the negative trend of
population change such as the high rate of unemployment, poverty, socioeconomic and political
context, migration and availability and quality of health care. Conclusion: A detailed analysis of the
factors affecting the natural population change and an appropriate national response with the aim
of reducing the negative trends is needed.
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M3Bagok

[InanupameTo Ha jaBHO3/IPABCTBEHUTE MPOrpaMy e JUPEKTHO MOBP3aHO €O JeMorpadcKute
KapaKTePUCTUKUN TTPUPOJHOTO JIBUKEHe Ha HaceJeHWeTo M MMa JIOJTOPOUHO BJMjaHue Bp3
3/ipaBjeTo,3/paBCTBeHATa 3allThTa 1 MHTePBEHLIMITe BO 3aeJiHuLaTa. Llesira Ha 0BOj TPY/[ € fia ce
aHanmM3upaat GakropuTe KoM BAMjaaT Ha TPEHZIOT HA MPUPOJIHOTO JIBIKEHhe Ha HACENeHNeTo BO
Peny6nuka CeBepHa Makegionnja. Marepujai u MeToau: KopucTeHu ce mofaToly ofi fatabasara
Ha Jlp:KaBHKMOT 3aBOJ] 3a cTaTucTKa 1 CBeTcKara 3/|paBCTBeHa OpraHn3aliija, KoM ce CTaTuCThy-
Ki 00paboTeHu ¥ MpuKaxkaHu TabenapHo u rpaduuku. V3BpiieH e mpernies] Ha maTepatypa, a
MPUMEHET € jaBHO3/IPaBCTBEH MPUCTAIl U METOJ] Ha JIeCKPUIITHBHA aHanu3a. Pesynratu: [Ipupos-
HOTO JIBIKeHe Ha HaceJleHneTo Bo Make/JoHuja oKaKyBa HeraTiBeH TPeH | BO [0C/IeJJHUTe Jie-
CeT roJINHMU, OJIHOCHO Ce HAMAJyBa HATAIUTETOT JI0/leKa MOPTAUTETOT € BO MO3UTUBHA HACOKA,
co 3rosieMeH Opoj Ha MoUMHATH Julla. BuosomkuTe GakTopy U cTarkata Ha (hepTUINTeT 3Havaj-
HO BJIMjaaT Ha HaMaJlyBawe Ha HAaTAJIMTETOT, & 0Jf [ipyra CTpaHa ONTOBAPEHOCTa CO XPOHUUHUTE
He3apasHu 6onecTi, coobpakajHuTe Hecpeku, HACUICTBOTO 1 KoBup-19 ce rnaBHUTe MPUUMHK 32
3rojleMeHaTa CMpTHOCT. BpojHN MHAMPeKTH! (haKTOPU BIIMjaaT Ha HETATMBHUOT TPEH] HA MpPU-
POJIHOTO JIBUIKEIe Ha HaceTeHNeTo, Kako IITo ce BICOKATa CTarka Ha CHMPOMANITHja 1 HeBpabo-
TEHOCT, COIMOEKOHOMCKHOT U TOJIMTUUKY KOHTEKCT, MUTPAIIUUTE W TPUCTATIOT U KBAJIUTETOT Ha
3/IpaBCTBeHa 3amTuta. 3akiydok: [lorpebHa e sletanHa ananusa Ha hakTropute KOM BIujaaT Ha
TIPUPOJIHOTO JIBUKEHe Ha HACeJIeHeTo M COO/IBeTeH HallMOHaJleH 0Jr0BOP CO LieJl HaMalyBate Ha
HEraTUBHKUOT TPEH]I.



Introduction

The natural population change in
the Republic of North Macedonia
(hereinafter referred to as Macedo-
nia) stands as one of the most impor-
tant components on which the dy-
namics and the population number
depend.

The natural population change is a
biological movement that pertains to
reproduction, or better, the sustain-
ability of the human race. It depends
on the number of births, i.e. birth
rate, and the number of deaths, or
the mortality rate, and the natural
increase is a result of their mutual
relationship, i.e. the difference be-
tween the two.!

The birth rate represents the ratio
between the number of live births
and the average population number
in the middle of the year for which
the calculation is made, calculated
per 1000 inhabitants’.

The mortality rate represents the ra-
tio of the number of people who died
during the entire year (calendar year)
and the average population number
in the middle of the year, calculated
per 1000 inhabitants, which means
the rate shows how many people
died on average per 1000 inhabitants

The natality depends on numerous
factors such as biological, socio-eco-
nomic, cultural and psychological.?
At the global level, three types of
birth rate can be distinguished: low
birth rate up to 15%. annual rate,
medium from 16 to 25%. and high
above 25%..2 The birth rate in Mace-
donia exhibits a gradually decreas-
ing trend over the years. The num-
ber of live births in 1994 stood at 31
421 children, while in 2021 it stood
18 790 children.

Mortality is influenced by numerous
factors such as the age structure of
the population, socioeconomic con-
ditions, environmental conditions,
level of health care and health ser-
vices, the standard of living, wheth-
er or not there is warfare, disasters
and others.? The mortality rate in
Macedonia has been increasing con-
stantly, in particular during the Co-
vid-19 pandemic, when the mortal-
ity rate in 2020 was 12.4 deaths per
1000 inhabitants, or the total num-
ber of deaths was 25,755.1 In 2021 in
Macedonia the mortality rate is 15.5
deaths per 1000 inhabitants or the
number of deaths is 28 516 people.!
The global mortality rate in 2020
stood at 8 dead people, and in 2021
it stood at 8.4 per 1000 inhabitants®

The natural increase in Macedonia
stood at 15,772 in 1994, though it has
been declining since 2019. In 2019,
the natural increase stood at -601, in
2020, as a result of Covid-19, it stood
at -6,724, and in 2021, the natural
increase showed a negative trend of
-9,868. Unlike recent years, the nat-
ural increase in 2010, which is only
ten years ago, was +5 183.1.1

The purpose of this paper is to ana-
lyze the natural change in the popu-
lation in Macedonia and to summa-
rize the factors that contribute to
the negative trend of the natural in-
crease observed in recent years.

Materials and methods

Data on birth rate, mortality rate and
natural increase in Macedonia from
the MaxStat database of the State
Statistics Office of the Republic of
North Macedonia, the World Health
Organization (WHO) Health for All
databases and the European Health



Information Gateway were used,
as well as the database and publi-
cations of the Institute for Health
Metrics and Evaluation in Washing-
ton (Institute for Health Metrics and
Evaluation-IHME).

A literature review was performed,
and a public health approach and
descriptive analysis method were ap-
plied. The data are statistically pro-
cessed and presented in tables and
charts.

Results
Natality

The natality in Macedonia exhibits
a decreasing trend over the course
of the last decade. The number of
live births in 2010 was 24,296, and
in 2020, it was 19,031 live births. Ac-
cording to the data of the State Sta-
tistics Office in 2021, 18,790 children
were born in Macedonia, of which

18,648 were live births and 142 were
stillborn. The number of live births
is 2.0% lower compared to the year
before.!

Looking at regions, the largest num-
ber of live births in 2021 were in the
Skopje region, 7256, followed by the
Polog region with 2762 live births.
The lowest percentage of live births,
1173, was in the eastern region. In the
Skopje region, the highest number of
live births were in the municipality
of Chair, 873, and the lowest in the
municipality of Shuto Orizari, with
380 live births. For example, in 2005,
the situation was different with a to-
tal of 22482 live births, of which 7282
were in the Skopje region, 3602 in
the Polog region, 2213 in the south-
west, and 1619 in the easter region.!

The birth rate in Macedonia in 2021
was the highest in the Skopje region,

and the lowest in the eastern region
(table 1)!

Table 1: Birth rate, mortality rate and natural increase in Macedonia in 2021, by region

2021 Birth rate Mortality rate Natural increase
Macedonia 10.2 155 -5.4
Vardar region 9.1 170 -8.0
Eastern region 78 179 -10.1
Southwestern region 94 14.8 -5.4
Southeastern region 8.6 16.7 -8.1
Pelagonian region 8.3 172 -8.9
Polog region 11.0 14.2 -3.2
Northeastern region 99 16.0 -6.1
Skopje region 12.0 144 2.4

Source: State Statistics Office of the Republic of North Macedonia, 2022.!
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Graph1: Number of live births (total number) in Macedonia in the period 2010 to 2020.

We can see on graph 1 the natality
linear movement in Macedonia in
the period between 2010 to 2020 ac-
cording to the data from the State
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Statistics Office. The trend line is
in a slight decline, with the declin-

ing trend line more noticeable since
2018
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Source: European health information gateway,2022*

Graph 2: Birth rate, births per 1000 inhabitants in Macedonia, Bulgaria, Romania and the
average of the member states of the European Union for the period between 1970

to 2020.

The rate of live births per 1000 in-
habitants in Macedonia for 2020
stood at 9.2 and is in along the same
lines as the member states of the Eu-
ropean Union, where the rate stands

at 9.6 (graph 2).*

-The fertility rate in Macedonia ex-
hibits a constant negative trend
and in 2020 it stood at 1.3 births per
woman. (graph 3)*
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Graph 3: Graph 3 Fertility rate among women in Macedonia in the period between 1984 to 2020.
Mortality 71.6 while the average age of decease
women was 75.2 years. The highest

number of deaths was in the Skopje
region with 8715 deaths, while the

In Macedonia, the mortality trend
has been increasing in the last de-
;gg%’ gsgct};lr,z% etléi‘g(lf?g S; alr)l(c)llélr;ilg lowest was in1 the Vardar region with
when this number increased sig- 2 365 deaths.

nificantly. The number of deceased The mortality rate by region in Mace-
persons in 2010 was 19,113, and in donia in 2021 stood the highest in
2020 that number reached 25 755 de- the Eastern region, with the lowest
ceased persons. In 2021, the number in the Polog region (table number 1).!

of deceased persons was 10.7% high- The trend between 2010 to 2019
er than the year before and amount- ¢}, 5 slight increase, while from

ed to 28516 deceased persons. The 9019 onwards. the trend shows a
average age of deceased men was sharp increase’ (graph 4).!
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Graph 4: Number of deaths in Macedonia in the period between 2010 to 2021




The leading causes of death in Mace-
donia in 2019 were stroke, ischemic
heart disease and lung cancer, with
their share remaining unchanged
compared to 2009, showing a wors-

2009 2019

ening trend. Diabetes and hyper-
tensive heart disease were the next
leading causes of death. Alzheimer’s
disease and breast cancer (graph 5)
stood last as the causes of death)®

% change, 2009-2019

stroke @———@) Stroke 7.5%
Ischemic heart disease H Ischemic heart disease 10.1%
Lung cancer o—e Lung cancer 12.9%
Diabetes o—o Diabetes 10.7%
Hypertensive heart disease H Hypertensive heart disease 18.9%
Colorectal cancer e—e Colorectal cancer 18.5%
cord @——@ corD 10.4%
Stomach cancer 0*- Cardiomyopathy 25.2%
Cardiomyopathy e/".é Stomach cancer 0.6%
Breast cancer @_ Alzheimer's disease 38.6%

-\
Alzheimer's disease 0 Breast cancer 10.1%

Source: IHME, 2019°

Graph 5: 10 leading causes of death in Macedonia in 2009 and in 2019

The death rate per 1000 inhabitants
in Macedonia in 2015 was 9.3, com-
pared to the members of the Euro-
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pean Union where it was 11.7, and
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inhabitants (graph 6).*
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Graph 6: Mortality rate, deaths per 1000 inhabitants in Macedonia, Bulgaria, Romania and the
average of the member states of the European Union, for the period between 1970

to 2015

Natural increase

The natural increase in Macedo-
nia shows a negative trend. In 1949,

the natural increase reached 27 917,
while in 2021 it stood at -9 868. Ac-
cording to the data from the State
Statistics Office in the second half of




2022, the natural increase was nega-
tive, amounting to -381, which shows
the number of people by which the
number of live births is lower than
the number of deceased people
(graph 6).!

The number of live births in the sec-
ond quarter of 2022 compared to
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the same period of the previous year
decreased by 6.5% and amounted to
4379 live births. The number of de-
ceased persons in the first half of
2022 dropped by 33.4% compared to
the same period of 2021, amounting
to 4 760 deceased persons, of which
22 were infants.!
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Source: State Statistics Office of the Republic of North Macedonia, 2022!
Graph 7: Trend of natural increase in Macedonia in the period 1949 to 2021

The rate of natural increase in Mace-
donia in 2021 is the highest in the
Skopje region, and the lowest in the
eastern region (table 1).!

Leading causes of death in Macedo-
nia in the period between 2000 to
2020

Among voung people aged 15 to 24
in Macedonia, traffic accidents and
suicides were the leading cause of
death with a share of the total mor-
tality of 4.8% and 3.2% in 2000 and
2020 respectively.

Among the population aged 25-34
the leading cause of death was sui-
cide in 2000, while in 2020, Covid-19
took the lead (chart 8).° In the age
group from 35 to 54 the dominant
cause of death in 2000 was ischemic
heart disease with 42% of the total
number of deaths, and in 2020 the
dominant cause of death was Cov-
id-19 with 51%.°

Similarly, in the age group from 55
to 74 years, Covid-19 was the leading
cause of death in 2020 with a share
of 15%, followed by cerebrovascular
diseases with 14.1% of deaths and di-
abetes mellitus with 1.91%, while in
2000, the main causes were cerebro-
vascular diseases.®
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Graph 8: Causes of death in the age group 25 to 34 years, in the period between 2000 to 2020
in Macedonia

The most common causes of death cerebrovascular diseases, Covid -19
among the age group over 75 in is also among the main causes of
2000 are cerebrovascular diseases death, with a share of 31% of the to-
with 59%, and in 2020, apart from tal mortality (Graph 9).6
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Source: World Health Organisation, 2022°
Graph 9: Causes of death in the age group over 75, between 2000 to 2020 in Macedonia

The death rate from cerebrovascular diseases per 100,000 inhabitants in
Macedonia was 17.7 in 2020, which is much higher compared to the mem-
bers of the European Union where the death rate is 13.3 (graph 10).*
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Graph 10: Trend of death rate per 100,000 inhabitants from cerebrovascular diseases in
Macedonia, Bulgaria, Romania and the average of the member countries of the
European Union in the period from 1970 to 2020

Discussion
Direct factors

The natality has been declining from
24 296 live births in 2010 to 19031
in 2020. Both globally, as well as in
Macedonia, with the modernization
of society and an increasing number
of women in employment, unlike in
the past, the number of children a
woman gives birth to during her life
is also decreasing. In 1950 the aver-
age number of children per woman
was 5, while in 2020 the average was
2.5 children per woman. This is im-
pacted by education, the economic
development of the state, modern-
ization and urbanization of society,
the emancipation of women’, s well
as political freedom, which plays a
role in the perceptions of the popu-
lation regarding fertility.?

At the global level, according to the
WHO, the top 10 causes of death
have been selected, where the first
place is taken by ischemic heart dis-

ease, second place is stroke, the third
is chronic obstructive pulmonary
disease, the 4 place is lower respi-
ratory tract infections, the 5% place
is neonatal conditions, 6 cancer of
the trachea, bronchi and lungs, Al-
zheimer’s disease is at the 7th place,
followed by diarrheal diseases, and
the last two places are taken by dia-
betes mellitus and kidney diseases.9

In developed countries, 55% of deaths
or 55.4 million people died from the
three most common groups of diseas-
es, namely cardiovascular diseases
(ischemic heart disease, stroke), re-
spiratory diseases, chronic obstruc-
tive pulmonary disease, lower respi-
ratory tract infections and neonatal
conditions (asphyxia, birth trauma,
neonatal sepsis and infections and
complications at childbirth). Unlike
developed countries, in countries
with medium and low economic de-
velopment, the first three causes of
death are infectious diseases such
as malaria, tuberculosis and HIV in-



fection.6,9 Diseases primarily of the
cardiovascular and respiratory sys-
tem, but also other infectious and
non-infectious diseases have a major
impact globally on high mortality in
both developed and developing coun-
tries.b

Mortality rates among infants and
children have significantly decreased
both globally as well as in Macedo-
nia, while the mortality rate among
the elderly population is increasing.
If we take into account the extended
life span and the aging trend of the
population, it is clear why the lead-
ing causes of mortality are chronic
non-communicable diseases, and
hence it can be seen that the age
structure is a significant factor af-
fecting mortality.!°

The most important determinant of
mortality is health care, as accord-
ing to the literature, low quality of
health services is the main driver of
premature mortality from chronic
non-communicable diseases and
about 8.6 million deaths can be pre-
vented by improving access and qual-
ity of healthcare."

A detailed assessment of the na-
tional diseases and risk factors bur-
den along the lines of strengthening
health care and in particular, pre-
vention, is the key to reducing the
mortality of the population.

Indirect factors

Indirect factors also play a major role
in the natural changein the popula-
tion. The impact of social determi-
nants on health can come from vari-
ous aspects of life and environment,
a consequence of some decisions
made, government activities, or wars
that can significantly change the de-

10

mographic map of a country. Natural
disasters (earthquakes, droughts,
ice rinks, avalanches, floods, etc.) af-
fect the natural population change.

The territory of Macedonia has such
a geographical position that it is suit-
able for natural disasters, which can
be directly or indirectly influenced by
man. Throughout history, the most
famous natural disasters on the ter-
ritory of Macedonia are: the earth-
quake in Skopje in 1963 with 1100
victims and over 4000 injured, the
earthquake in Valandovo in 1931 with
15-200 victims and hundreds of in-
jured, the avalanche-landslide along
the Radika river valley in 1956 with
52 casualties, torrential flood in Sko-
pje 2016 with 23 casualties, landslide
in Kavadarci in 1956 with 11 casual-
ties, lightning strike in Berovo in
1996 with 9 casualties and around 50
injured, earthquake in Debar in 1967
with 6 casualties, torrential flood in
Shipkovica in 2015 with 5 casualties,
heat wave in July and August 2007,
when dozens of people died either di-
rectly or indirectly as a result of it.!?

Socioeconomic factors and po-
litical context

Wars, epidemics, crises, food pro-
duction, technical breakdowns, acci-
dents, health conditions, social con-
ditions, poverty and hunger, material
status, culture, ethics, ideological
and psychological heritage, religious
influences, territorial threats, and
population policy affect the natural
population change in Macedonia.

The poverty rate in Macedonia in
2020 was 23%, compared to 2019
when it was 17%, as a result of the
Covid 19 crisis.”



The unemployment rate in Macedo-
nia was 16.7% in 2020, and the num-
ber of unemployed was 159,623 peo-
ple. The unemployment rate in 2019
was 17.3%.4

The main obstacles and problems in
the provision of healthcare services
in Macedonia are: poor availability
of outpatient clinics and health fa-
cilities, women from rural areas do
not have access to a gynecologist, a
poor network of local health servic-
es, lack of appropriate valid health
documentation for a large number
of citizens and others.!#1

Biological or human factors

Physiological readiness, age, the de-
sire to reproduce, infertility, heredi-
tary traits, lactation and other bio-
logical factors influence the natural
increase of the population.?”

Government policies in some coun-
tries have a significant impact on
population growth, such as the ex-
ample of China where the govern-
ment has banned the birth of a third
child. Another significant factor is
the emancipation of women, their
position in society, education and
the growing desire for a greater po-
sition in the working environment,
which can lead to delayed birth.”

Urbanization on the other hand
leads to an increase in the birth rate
and a decrease in the death rate.
People have better access to timely
use of medical facilities in urban ar-
eas, which can reduce neonatal and
infant mortality."8

Education is an important factor in
population growth. Education is im-
portant for reducing the mortality
rate, by educating people about the

prevention of communicable and
non-communicable diseases. An ex-
ample is some diseases that in the
past have killed millions of lives, but
today they have been eradicated by
properly educating people on how
to protect and treat themselves.
Spreading the literacy of mothers to
protect themselves and their chil-
dren has a particular impact, which
reduces mortality and morbidity
among pregnant women, nursing
mothers, newborns and children.!®

Among the important factors af-
fecting mortality are the programs
and activities undertaken in low and
medium growth countries, such as
support from developed countries
for the delivery and availability of
medicines, food and basic necessi-
ties of life for people, presentation of
various immunization programs and
campaigns, preservation of the envi-
ronment, reduction of air pollution,
tobacco control programs, presenta-
tion of the dangers of drugs and psy-
chotropic substances.”

Through the improvement of eco-
nomic growth, better education
of the population, increase in per
capita income, and improved health
conditions, the life expectancy rate
can be increased in both developed
and developing countries. According
to WHO, the average global life ex-
pectancy today is 73.4 years, while in
2000 it was 66.8 years.

Politics has an impact on the natural
increase. Various political disputes
and quarrels lead to wars and con-
flicts and thus population migration
and increased mortality. The eco-
nomic conditions in the countries
further motivate people to move to
countries with better conditions for
a higher salary, the possibility of ad-
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vancement, better health conditions,
and better conditions for starting a
business and its development.”

Conclusion

The study of the natural population
change in Macedonia is an impor-
tant topic in public health in order to
plan health care and respond to the
needs of the population. In Macedo-
nia, there is a continuous downward
trend in natality and an upward
trend in mortality, which resultsin a
negative natural increase. The most
dominant factor that has influenced
this situation in recent years has
been the Covid-19 pandemic as a di-
rect factor to an increase in mortal-
ity, but also as an indirect factor, by
highlighting inequalities and pover-
ty. This trend is expected to continue
due to the aging of the population
and the burden of chronic non-com-
municable diseases, injuries and vio-
lence as public health priorities that
are not adequately addressed.

Hence the need for a detailed analy-
sis of the factors that influence this
negative trend of the natural popu-
lation change, especially the indirect
factors, as well as an appropriate na-
tional response.
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