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SAZETAK

Uvod: Postizanje univerzalne zdravstvene pokrivenosti je veliki izazov za sve ze-
mlje, a napredak u velikoj meri zavisi od resursa kojima one raspolazu i njihove
dostupnosti.

Ciljrada je da se sagleda obezhedenost i dinamika kretanja broja medicinskih sesta-
rai tehnicara i njihova struktura u desetogodisnjem periodu 2014-2023. godine, te
da se ispita da li je u posmatranom periodu doslo do promene u ujednacenosti dis-
tribucije medicinskih sestara i tehniara u odnosu na broj stanovnika po op3tinama.

Metode: Izvriena je retrospektivna analiza podataka o medicinskim sestrama i
tehnicarima zaposlenim u javnim zdravstvenim ustanovama u Crnoj Gori za pe-
riod 2014-2023. godine, u kojoj su glavne mere ishoda bile: longitudinalni porast
broja medicinskih sestara i tehnicara; odnos broja medicinskih sestara i tehnicara
i lekara; struktura medicinskih sestara i tehnicara u pogledu pola, starosti, obra-
zovanja; Gini koeficijent je koriS¢en kao mera jednakosti raspodele medicinskih
sestara i tehnicara u odnosu na broj stanovnika po op$tinama.

Rezultati: Obezbedenost medicinskim sestrama i tehniarima se u periodu 2014-
2023. povecala (porast stope za 24%) i dostigla vrednost 5,84 na 1000 stanovnika
u 2023. godini, dok je odnos medicinskih sestara i tehnicara i lekara u sistemu do-
stigao 2,04 : 1. Medicinske sestre i tehnicari su dominantno Zenskog pola, starosti
35-44 godina, a udeo zaposlenih muskog pola je u porastu (12,91 u 2014.godini u
odnosu na 18,68 u 2023. godini). Petina medicinskih sestara i tehnicara stekla je
obrazovanje u viSoj/visokoj koli. Gini koeficijent jednakosti raspodele medicinskih
sestara i tehnicara je opao sa 0,195 u 2014. godini na 0,191 u 2023. godini.

Zakljucak: U poslednjih deset godina doslo je do znacajnih pozitivnih promena
u obezbedenosti i strukturi medicinskih sestara i tehnicara, na koje su verovatno
imale uticaja mere zdravstvene politike koje su se sprovodile u vreme pandemije.
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ABSTRACT

Introduction: Achieving universal health coverage is a major challenge for all
countries, and progress largely depends on the resources they possess and their
availability.

The aim of the paper is to review the provision and dynamics of the number of
nurses/technicians and their structure in the ten-year period 2014-2023, as well
as to examine whether there was a change in the equity of their distribution in
relation to the number of inhabitants by municipalities.

Methodology: A retrospective analysis of data on nurses and technicians em-
ployed in public health institutions in Montenegro for the period 2014-2023 was
conducted, focusing on the following outcomes: the longitudinal increase in the
number of nurses, the nurse-to-doctor ratio, the distribution of nurses by sex,
age, and education, and the Gini coefficient as a measure of inequality in the dis-
tribution of nurses relative to the population across municipalities.

Results: The density of nurses increased by 24% between 2014 and 2023, reach-
ing 5.84 per 1,000 inhabitants in 2023, while the nurse-to-doctor ratio in the
system reached 2.04 : 1. Nurses are predominantly female, aged 35-44, and the
share of male nursesis increasing (12.97in 2014 compared to 18.68 in 2023). One-
fifth of the nurses have completed a college or university education. The Gini co-
efficient of inequality of distribution of nurses/technicians decreased from 0.195
in2014.t00.191in 2023.

Conclusion: In the last ten years, there have been significant positive changes
in the density and structure of nurses and technicians which have probably been
influenced by the health policy measures implemented during the COVID-19 pan-
demic.
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uvoD

Sve zemlje se susrecu sa velikim izazovima u postizanju
adekvatne obezbedenosti zdravstvenim kadrovima,
posebno medicinskim sestarama i tehnicarima, kao
vaznim i najbrojnijim segmentom zdravstvene radne
snage. Medutim, zadovoljavajuca obezbedenost ljud-
skim resursima nije garancija da ¢e zdravstveni sistem
biti otporan na veliki broj izazova sa kojima se suocava
i uspesan sistem na putu postizanja univerzalne zdrav-
stvene pokrivenosti. Samo kada su ljudski resursi ras-
poredeni tako da obezbeduju visok nivo pravi¢nosti
i dostupnosti zdravstvene zastite, te kada su kompe-
tentni i motivisani, mogu da pruze zdravstvenu zastitu
ocekivanog kvaliteta i socio-kulturnih standarda [1,2].

Crna Gora je zemlja u kojoj je zdravstveni sistem do-
minantno zasnovan na kapacitetima u drzavnom vlasnis-
tvu. U novom milenijumu ulagani su napori da se zdrav-
stveni sistem ojaca kroz snazenje primarne zdravstvene
zastite, timova izabranih doktora i medicinskih sestara i
tehnicara u pogledu njihovih kompetencija i uloga [3,4].
U periodu nakon reforme, donesen je plan razvoja zdrav-
stva (od 2015. do 2020. godine), koji je postavio strates-
ke pravce razvoja ljudskih resursa: redovne edukacije,
kontinuirano unapredenje znanja i vestina, razvijanje
kapaciteta za upravljanje ljudskim resursima i mobilnost
zdravstvenih radnika [5]. Plan ljudskih resursa u zdrav-
stvu (od 2013. do 2022. godine), predvidao je porast bro-
ja angazovanih lekara u sistemu, dok je broj medicinskih
sestara i tehnicara trebalo da ostane konstantan [6].

Cilj ovog rada je da ispita obezbedenost i dina-
miku kretanja broja medicinskih sestara i tehnicara u
desetogodisnjem periodu (od 2014. do 2023. godine),
njihovu strukturu u pogledu pola, starosti i nivoa obra-
zovanja, te da sagleda da li je u posmatranom periodu
doslo do promene u ujednacenosti geografske distri-
bucije medicinskih sestara/ tehni¢ara u odnosu na broj
stanovnika po opstinama.

METODE

Jedinice posmatranja u istrazivanju bile su medicinske
sestre i tehnicari koji rade u drzavnim zdravstvenim
ustanovama na teritoriji Crne Gore, a ¢iji broj je obuhva-
tio vanbolnicke i bolnic¢ke ustanove. Pod medicinskim
sestrama i tehnicarima se, prema vaze¢em zakono-
davstvu u Crnoj Gori, smatraju zdravstveni radnici koji
obavljaju poslove opste zdravstvene nege, kao dela
zdravstvene zastite, i imaju adekvatan nivo obrazova-
nja iz oblasti zdravstvene zastite [7,8]. Ukupan broj me-
dicinskih sestara i tehnicara nije obuhvatio medicinske
sestre ginikoloSko-akuserskog smera. U medicinske
sestre i tehnicare ne svrstavaju se rentgen tehnicari,
fizioterapeutski tehnicari i laboratorijski tehnicari, radi
obezbedivanja uporedivosti i uskladivanja sa izvesta-

INTRODUCTION

All countries face significant challenges in ensuring
an adequate supply of health personnel, particular-
ly nurses and technicians, who form a vital and sub-
stantial segment of the health workforce. However,
an adequate supply of human resources alone does
not guarantee that a health system will be resilient
to the numerous challenges it faces or successful in
progressing toward universal health coverage. Only
when human resources are equitably distributed to
ensure widespread access to healthcare, and when
they are both competent and motivated, can they de-
liver care that meets expected quality and socio-cul-
tural standards [1,2].

Montenegro’s health system is predominantly built
around state-owned facilities. In the new millennium,
efforts have focused on strengthening the health sys-
tem by enhancing primary healthcare and improving
the competencies and roles of teams comprising cho-
sen doctors and nurses/technicians [3,4]. Following the
reform, the healthcare development plan (2015-2020)
was adopted, outlining strategic directions for hu-
man resource development. These included regular
education, continuous enhancement of knowledge
and skills, capacity building for human resource man-
agement, and promoting the mobility of healthcare
workers [5]. The Human Resources in Healthcare Plan
(2013-2022) projected an increase in the number of
doctors employed within the system, while maintain-
ing a constant number of nurses and technicians [6].

This study aims to analyze the supply and trends
in the number of nurses and technicians over a ten-
year period (2014-2023), examining their demograph-
ic structure in terms of gender, age, and education
level. Additionally, it seeks to determine whether the
observed period saw changes in the geographic distri-
bution of nurses and technicians relative to the popu-
lation size across municipalities.

METHODS

The units of observation in this study were nurses
and technicians employed in state health institutions
across Montenegro, encompassing both outpatient
and hospital settings. According to current legislation
in Montenegro, nurses and technicians are healthcare
professionals responsible for providing general health
care services and are required to have an appropriate
level of education in the healthcare field [7,8]. The to-
tal number of nurses and technicians excluded those
specializing in gynecology and obstetrics. Nurses and
technicians do not include radiology technicians,
physiotherapy technicians, or laboratory technicians,
in order to maintain comparability and alignment with
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vanjem u zemljama EU. Prilikom izraCunavanja odnosa
izmedu broja medicinskih sestara i tehnicara i lekara
uzet je ukupan broj lekara koji su u navedenom perio-
du biliangazovani u javnim zdravstvenim ustanovama.

Osim primene deskriptivnih metoda (apsolutni i re-
lativni brojevi) izraCunavani su indeksi promene u bro-
jumedicinskih sestara i tehnicara za period od 2014. do
2023. godineg, kao i stope obezbedenosti medicinskim
sestrama i tehni¢arima na 1000 stanovnika po godina-
ma posmatranog perioda. Na osnovu izracunatih sto-
pa obezbedenosti medicinskim sestrama i tehnicarima
i stopa rasta njihovog broja, dobijene su linije trenda
koje pokazuju njihovo prosecno kretanje izmedu 2014.
i 2023. godine.

Demografske odrednice koje su koris¢ene bile su
pol (muski/zenski) i starost (starosne grupe: do 34 go-
dine, 35-44 godine, 45-54 godine, 55 i viSe godina). Za
potrebe istpitivanja jednakosti raspodele medicinskih
sestara i tehnicara u odnosu na broj stanovnika po op-
stinama, koristili smo Gini koeficijent [9-11]. Koristedi
kumulativni procenat stanovnistva kao apscisu i kumu-
lativni procenat medicinskih sestara kao ordinatu, nacr-
tali smo Lorencovu krivu distribucije medicinskih sesta-
ra i tehnicara u odnosu na stanovnistvo po opstinama.
Gini koeficijent se izraCunava iz odnosa povrsina koju
zahvata Lorencova kriva i povrsine ispod hipoteticke li-
nije apsolutne jednakosti, a krece se u rasponu od 0 do
1, gde 0 predstavlja savrdenu jednakost, dok indeks od 1
predstavlja savrsenu nejednakost. Sve operacije radene
su u,Excel” programu softverskog paketa,Microsoft".

Podaci o ljudskim resursima, koje prikuplja i objav-
ljuje Institut za javno zdravlje Crne Gore, koris¢eni su
u izradi ovog rada. Za izracunavanje stopa koriséeni su
podaci o stanovnistvu koje objavljuje Uprava za stati-
stiku MONSTAT. Za dobijanje uporednih pokazatelja za
zemlje Evropskog regiona i Sire, korid¢eni su podaci iz
medunarodnih baza podataka: OECD Health Statistics
2020, Eurostat Database, baza podataka Svetske zdrav-
stvene organizacije.

REZULTATI

U desetogodisnjem periodu (od 2014. do 2023. godi-
ne) doslo je do povecéanja broja angazovanih medicin-
skih sestara i tehnicara. Na kraju 2023. godine u zdrav-
stvenim ustanovama radilo je 3602 medicinske sestre i
tehnicara, $to predstavlja povecanje od 23% u odnosu
na 2014. godinu. Stopa medicinskih sestara i tehnicara
na 1000 stanovnika je bila u stalnom porastu u nave-
denom periodu. Ona se povecala za 24% u odnosu na
2014. godinu i dostigla vrednost od 5,84 na 1000 sta-
novnika u 2023. godini (Grafikon 1). Broj medicinskih
sestara ginikolosko-akuserskog smera je bio relativno
konstantan, a u 2023. godini je iznosio 250 (Tabela 1).

reporting standards in EU countries. When calculating
the ratio between the number of nurses/technicians
and doctors, the total number of doctors employed in
public health institutions during the specified period
was considered.

In addition to using descriptive methods (absolute
and relative numbers), indices of change in the number
of nurses and technicians were calculated for the period
from 2014 to 2023.The rate of nurses and technicians per
1,000 inhabitants was also calculated for each year with-
in the observed period. Based on the calculated rates of
distribution of nurses/technicians and the growth rate
of their numbers, trend lines were generated to illustrate
their average movement between 2014 and 2023.

The demographic determinants used were gender
(male/female) and age (age groups: up to 34 years, 35-
44 years, 45-54 years, and 55 and over). To assess the
equality of the distribution of nurses and technicians
relative to the population size by municipality, we em-
ployed the Gini coefficient [9-11]. Using the cumulative
percentage of the population as the abscissa and the
cumulative percentage of nurses as the ordinate, we
constructed a Lorenz curve to illustrate the distribu-
tion of nurses/technicians relative to the population
by municipality. The Gini coefficient is calculated based
on the ratio of the area under the Lorenz curve to the
area beneath the hypothetical line of perfect equality.
It ranges from 0 to 1, where 0 indicates perfect equality
and 1 signifies perfect inequality. All calculations were
performed using the “Excel” program within the “Mic-
rosoft” software package.

Data on human resources, collected and published
by the Institute for Public Health of Montenegro, were
used in the preparation of this study. To calculate the
rates, population data published by the Statistical Of-
fice of Montenegro (MONSTAT) were used. For com-
parative indicators across European countries and be-
yond, data from international databases were utilized,
including the OECD Health Statistics 2020, Eurostat Da-
tabase, and the World Health Organization database.

RESULTS

Over the ten-year period from 2014 to 2023, the num-
ber of employed nurses/technicians increased. By the
end of 2023, a total of 3,602 nurses and technicians
were employed in healthcare institutions, reflecting a
23% increase compared to 2014. The rate of nurses and
technicians per 1,000 inhabitants steadily increased
throughout the mentioned period. By 2023, it had ris-
en by 24% compared to 2014, reaching a value of 5.84
per 1,000 inhabitants (Graph 1). The number of gyneco-
logical-obstetrical nurses remained relatively constant,
totaling 250 in 2023 (Table 1).
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Grafikon 1. Broj medicinskih sestara/tehnicara na 1000 stanovnika u Crnoj Gori
u periodu od 2014. do 2023. godine

Na osnovu dinamike rasta broja medicinskih se-
stara i tehni¢ara (prema stopi rasta po godinama po-
smatranog perioda), koja je prikazana na Grafikonu 2,
uocavaju se dva dominantna intervala rasta: inicijalni
period rasta (od 2014. do 2018.) i period dinamicnijeg
rasta (od 2019. do 2022.). U prvom periodu, stopa ra-

Tabela 1. Medicinske sestre/tehnicari i sestre ginikolosko-akuserskog smera u
(Crnoj Gori u periodu od 2014. do 2023. godine

Graph 1. Number of nurses/technicians per 1,000 inhabitants in Montenegro
from 2014 t0 2023

Based on the growth dynamics of the number of
nurses/technicians (according to the growth rate by
years of the observed period), as shown in Graph 2, two
dominant growth intervals can be identified: the initial
growth phase (from 2014 to 2018) and a more rapid
growth phase (from 2019 to 2022). In the first period,
the growth rate of the number of nurses increased by

Table 1. Number of nurses/technicians and gynecology-obstetrics nurses in
Montenegro from 2014 to 2023

2014 2,935 4.72 243
2015 2,890 4.65 246
2016 2,909 4.67 228
2017 2,968 4.77 231
2018 3,040 4.89 243
2019 3,051 4.90 251
2020 3,118 5.02 256
2021 3,303 533 261
2022 3,503 5.68 255
2023 3,602 5.84 250
504 Decembar2024. | Volumen 5/Broj4 | SRpski MEDICINSKI CASOPIS LEKARSKE KOMORE
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Grafikon 2. Dinamika rasta broja medicinskih sestara/tehnicara u periodu od
2014. do 2023. godine

sta broja medicinskih sestara se povecala za 3,58%, a u
drugom periodu nastavila je da raste jo$ brze i ostvari-
la porast od 14,81% (Grafikon 2). Nakon 2022. godine,
broj je rastao sporije, po stopi od 2,83%.

Odnos izmedu broja medicinskih sestara i tehni-
Cara i lekara u javnim zdravstvenim ustanovama Crne
Gore prikazan je na Grafikonu 3. Nakon 2014. godine

2.40
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Graph 2. Growth dynamics of the number of nurses/technicians from 2014 to
2023

3.58%. In the second period, the growth rate acceler-
ated further, reaching an increase of 14.81% (Graph 2).
After 2022, the growth slowed, with a rate of 2.83%.
The ratio between the number of nurses/technicians
and doctors in public health institutions in Montenegro
is presented in Graph 3. After 2014, when the ratio was
2.14 : 1, it declined until 2018, reaching 1.76 : 1. From

2019.  2020. 2021. 2022. 2023.

godine /year

s~ Odnos broja medicinskih sestara i lekara /
the ratio between the number of nurses/technicians and doctors

Grafikon 3. Trend odnosa izmedu broja medicinskih sestara/tehnicara i lekara u
Crnoj Gori u periodu od 2014. do 2023. godine

Graph 3. The trend in the ratio between the number of nurses/technicians and
doctors in Montenegro from 2014 to 2023
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Broj medicinskih sestara/tehnicara /

Number of nurses/technicians

2014. 2015. 2016. 2017.

mm vanbolnicka zdravtsvena zastita / outpatient healthcare

mmukupno / hospital healthcare
-+« Linear (ukupno) / total
Grafikon 4. Promene u distribuciji medicinskih sestara/tehnicara u bolnickoj

zdravstvenoj zastiti, vanbolnickoj i u ukupnom broju u Crnoj Gori u periodu od
2014. do 2023. godine

Tabela 2. Medicinske sestre/tehnicari po dobnim grupama i polu u javnim
zdravstvenim ustanovama u Crnoj Gori, u 2014., 2019. i 2023. godini

2018.
godine/ year

2019. 2020. 2021. 2022. 2023.

mmbolnicka zdravstvena zastita
.«..Linear (bolnicka zdravstvena zastita)

Graph 4. Changes in the distribution of nurses/technicians across hospital heal-
thcare, outpatient healthcare, and the total workforce in Montenegro from 2014
102023

Table 2. Nurses/Technicians by age group and gender in public health
institutions in Montenegro: 2014, 2019, and 2023

<34 737 25.1 876 28.7 1,000 27.8
35-44 721 24.6 729 23.9 1,158 32.1
45-54 1,031 35.1 733 24 610 16.9
55+ 446 15.2 713 234 834 23.2
Ukupno / Total 2,935 100 3,051 100 3,602 100

muski / Male 379 12.91 480 15.73 673 18.68
Zenski / Female 2,556 87.09 2571 84.27 2929 81.32
Ukupno / Total 2,935 100 3051 100 3602 100

visoka i visa SS /higher 229 7.8 411 135 771 214
srednja SS/secondary 2,706 92.2 2,640 86.5 2,832 78.6
Ukupno / Total 2,935 100 3,051 100 3,602 100

kada je ovaj odnos iznosio 2,14 : 1, dolazi do pada u
periodu do 2018. godine (odnos 1,76 : 1), a zatim do
blagog rasta u periodu do 2023. godine kada je dosti-
gnuto 2,04 : 1.

U 2023. godini najvedi broj zaposlenih medicinskih
sestara i tehnicara (63,33%) radio je u bolni¢koj zdrav-

2018 to 2023, the ratio showed a slight increase, reach-
ing 2.04 : 1 by the end of the period.

In 2023, the majority of employed nurses/techni-
cians (63.33%) worked in hospital healthcare, while
36.67% were employed in outpatient healthcare. This
distribution has shifted slightly compared to 2014,
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Grafikon 5. Nejednakost raspodele medicinskih sestara/tehnicara u zdravstve-
nim ustanovama u Croj Gori u 2023. godini

stvenoj zastiti, dok je 36,67% radilo u vanbolnickoj.
Zastupljenost broja medicinskih sestara i tehnicara ne-
znatno se promenila u odnosu na 2014. godinu, kada
je navedeni odnos iznosio 61,91% :38,09% u korist bol-
nic¢ke zdravstvene zastite (Grafikon 4).

Najveci broj medicinskih sestara i tehnicara je u
2023. godini bilo u dobnoj grupi 35-44 godina starosti.
Broj medicinskih sestara i tehnicara te zivotne dobi je
u periodu od 2014. godine bio u porastu, isto kao i broj
medicinskih sestara i tehnicara u dobnim grupama do
34 godine starostii u dobnoj grupi 55ivise godina. Isto-
vremeno, smanjio se broj medicinskih sestara u dobnoj
grupi 45-54 godina starosti. Medu medicinskim sestra-
ma i tehnicarima u javnim zdravstvenim ustanovama
dominirale su osobe Zenskog pola u svim godinama
posmatranog perioda. Udeo zaposlenih muskog pola
se povecao sa 12,91 u 2014. godini na 18,68 u 2023.
godini (Tabela 2). Udeo medicinskih sestara i tehnicara
sa visokom/visom Skolskom spremom se povecao sa
7,8% u 2014. godini na 21,4% u 2023. godini. Taj broj
obuhvatio je medicinske sestre i tehnicare koji su stekli
diplomu ¢etvorogodisnjih, trogodisnjih studija i vise
Skole (dvogodisnje).

Kako bismo ispitali ujednacenost raspodele medi-
cinskih sestara i tehnicara u 22 opstine u Crnoj Gori, a u
odnosu na broj stanovnika, izracunat je Gini koeficijent
za pocetnu i krajnju godinu posmatranog vremenskog
intervala. Gini koeficijent koji se odnosi na nejednakost

Graph 5. Inequality in the distribution of nurses/technicians across health insti-
tutions in Montenegro in 2023

when the ratio was 61.91% in favor of hospital health-
care and 38.09% in outpatient care (Graph 4).

In 2023, the largest proportion of nurses/techni-
cians belonged to the 35-44 age group. The number
of nurses/technicians in the 35-44 age group has been
increasing since 2014, along with the number in the
up-to-34 and 55-and-older age groups. At the same
time, the number of nurses in the 45-54 age group de-
creased. In public health institutions, females consis-
tently dominated among nurses/technicians through-
out the observed period. However, the proportion of
male employees increased from 12.91% in 2014 to
18.68% in 2023 (Table 2). The proportion of nurses/
technicians with higher education increased from 7.8%
in 2014 to 21.4% in 2023. This category includes nurs-
es/technicians who completed four-year and three-
year degree programs, as well as those with a two-year
higher education diploma.

To assess the uniformity of the distribution of nurs-
es/technicians across the 22 municipalities in Monte-
negro relative to the population size, the Gini coeffi-
cient was calculated for the start and end years of the
observed period. The Gini coefficient, which measures
the inequality of this distribution, decreased from
0.195in 2014 to 0.191 in 2023. The distribution for the
final year of the period is visually represented in the
graph, using the Lorenz curve.
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raspodele medicinskih sestara i tehnicara se smanjio sa
0,195 u 2014.godinina 0,191 u 2023. godini. Navedena
raspodela za poslednju godinu tog perioda je graficki
prikazana na grafikonu prikazom Lorencove krive.

DISKUSLJA

U periodu od 2014. do 2023. godine sumiraju se rezul-
tati reforme zdravstvenog sistema Crne Gore, u kojoj
je broj medicinskih sestara i tehni¢ara znacajno redu-
kovan. lako strateska dokumenta nisu predvidala da
¢e broj medicinskih sestara i tehnicara rasti, ve¢ ostati
konstantan, njihov broj je u navedenom periodu kon-
stantno rastao i ukupno se povecao za skoro Cetvrtinu.
Porast broja medicinskih sestara i tehnicara u sistemu
je bio neophodan kako bi se odgovorilo na porast po-
traznje uzrokovane globalnim izazovima koji nisu zao-
bisli Crnu Goru, kao $to su demografske promene (sta-
renje stanovnistva, nizak natalitet), porast hroni¢nih
nezaraznih bolesti, zdravstvene krize, i drugo.

Uprkos porastu, stopa obezbedenosti medicinskim
sestrama i tehni¢arima u Crnoj Gori je i dalje relativno
niska ako se uporedi sa evropskim zemljama. U vecini
zemalja EU je u periodu od 2010. do 2020. godine ta-
kode doslo do porasta stope obezbedenosti medicin-
skim sestrama, posebno u Finskoj, Irskoj i Nemackoj,
koje imaju i najvece stope obezbedenosti navedenim
kadrom, a prosec¢no je u zemljama EU stopa iznosila 8
na 1000 stanovnika [12]. Medu zemljama regiona Ju-
goistocne Evrope, slicne stope obezbedenosti medicin-
skim sestrama i tehni¢arima onima u Crnoj Gori u 2022.
godine prijavile su Srbija i Severna Makedonija [12]. Po-
znato je da je interpretacija i uporedivost medunarod-
no prikupljenih podataka o ljudskim resursima u velikoj
meri otezana usled razlika medu zemljama u pogledu
organizacije zdravstvenog sistema i izvestavanja.

Druga znacajna odrednica perioda koji smo po-
smatrali je pandemija izazvana Kovidom 19. Zemlje
koje su imale znacajno nize stope obezbedenosti me-
dicinskim sestrama i tehnicarima imale su u vreme pan-
demije izazvane Kovidom 19 vece probleme usled iz-
garanja postojeceg kadra, losijeg kvaliteta usluga koje
su pruzali i ve€u stopu odliva iz sistema [13]. U Crnoj
Gori pandemija je uticala na porast potraznje medin-
skih sestara i tehnicara, na $ta ukazuje ubrzanje stope
njihovog rasta. U pandemijskim godinama desile su se
velike promene na primarnom nivou zdravstvene za-
stite u pogledu transformacije modela pruzanja uslu-
ga i upravljanja, Sto je verovatno doprinelo tome da
potrebe za kadrom budu jos vece. Kako bi se sprecile
migracije i zadrzali zdravstveni radnici u zdravstvenom
sistemu, na nacionalnom nivou su implementirane ad
hoc mere povecanja plata zdravstvenim radnicima, po-
boljsani uslovi rada (nova oprema, modernizacija pro-

DISCUSSION

Between 2014 and 2023, the outcomes of Monte-
negro’s healthcare system reform were evaluated,
revealing a significant reduction in the number of
nurses and technicians. Although the strategic doc-
uments projected that the number of nurses and
technicians would remain constant, their numbers
consistently increased during the specified period, ul-
timately growing by nearly a quarter. The increase in
the number of nurses and technicians within the sys-
tem became essential to address the rising demand
driven by global challenges affecting Montenegro.
These included demographic shifts such as an aging
population and low birth rates, a surge in chronic
non-communicable diseases, health crises, and other
emerging issues.

Despite the increase, the distribution of nursing
workforce in Montenegro remains relatively low com-
pared to European standards. Between 2010 and 2020,
most EU countries also experienced an increase in the
distribution of nursing workforce, with Finland, Ireland,
and Germany leading the way, having the highest ra-
tios. On average, the nurse-to-population ratio in EU
countries during this period was 8 per 1,000 inhabi-
tants [12].1n 2022, Serbia and North Macedonia report-
ed the distribution of nursing workforce comparable to
that of Montenegro among countries in the Southeast
European region [12]. The interpretation and compa-
rability of internationally collected data on healthcare
human resources are challenging, largely due to dif-
ferences in health system organization and reporting
practices across countries.

Another key factor during the observed period
was the COVID-19 pandemic. Countries with sig-
nificantly lower density of nursing personnel faced
greater challenges, including increased staff burn-
out, a decline in the quality of services provided, and
higher attrition rates within the healthcare system
[13]. In Montenegro, the pandemic led to a signifi-
cant increase in the demand for nurses and techni-
cians, which was reflected in the accelerated growth
rate of their numbers. During the pandemic years,
significant changes occurred at the primary health-
care level, including transformations in service deliv-
ery and management models, which likely contrib-
uted to an even greater need for staffing. To prevent
migration and retain healthcare workers within the
system, the government implemented ad hoc mea-
sures, including salary increases for health workers,
improvements in working conditions (such as new
equipment and the modernization of work process-
es), and educational programs at the state university
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cesarada), i uvedeni edukativni programi na drzavnom
univerzitetu. Porast broja radno angazovanih medicin-
skih sestara i tehnicara uticao je na popravljanje odno-
sa broja medicinskih sestara i tehnicara i lekara, koji je
bio u padu nakon reformskih aktivnosti iz prethodnog
perioda. Time se ovaj odnos primakao proseku EU iz
2020. godine koji je iznosio nesto vise od dve medicin-
ske sestre i tehnicara po lekaru [12,14], a bio je veci od
proseka u nekim zemljama regiona [15].

Medicinske sestre i tehnicari su dominantno zapo-
sleni u bolnic¢koj zdravstvenoj zastiti, dok oko trecina
medicinskih sestara radi u vanbolnic¢koj zdravstvenoj
zastiti. Njihova dinamika rasta u desetogodisnjem pe-
riodu ukazuje na blagu tendenciju jaanja ponude rad-
ne snage medicinskih sestara i tehnicara u bolnickoj
zdravstvenoj zastiti. Najveci broj medicinskih sestara
i tehnicara je srednje zivotne dobi, $to je rezultat za-
posljavanja, posebno u pandemijskim godinama. Ipak,
najstariji medu njima (starosti 55+) ¢ine skoro Cetvrti-
nu, Sto je losije od proseka zemalja EU [16].

Kao i u velikom broju zemalja regiona i Sire, zene su
dominanirale u profesiji medicinskih sestara u odnosu
na medicinske tehnicare, u svim godinama posmatra-
nog perioda. To se posebno odnosi na medicinske se-
stre ginekolosko-akuserskog smera, gde su iskljucivo
zastupljene zene. Ipak, kako je u posmatranoj dekadi
potraznja ovih profila u porastu i kako se poboljsavaju
uslovi rada, broj angazovanih izvrsilaca muskog pola
konstantno raste. Posledi¢no, pandemija izazvana Ko-
vidom 19 u Crnoj Gori nije produbila postojedi jaz i ne-
jednakost u zastupljenosti polova, kao 5to je bio slucaj
u drugim zemljama [17].

Obrazovna struktura zaposlenih medicinskih sesta-
ra i tehnicara se u posmatranoj dekadi promenila, pa
sada petina medicinskih sestara i tehnicara koji su za-
posleni u zdravstvenim ustanovama ima diplomu vise
ili visoke Skole. Tome je doprinela ekspanzija edukativ-
nih programa: osnovnih (Visoka medicinska skola i Pri-
menjena fizioterapija), specijalistickih i master studija
(Zdravstvena nega i Fizioterapija) na drzavhom medi-
cinskom fakultetu, koje mogu upisati medicinske sestre
i tehnicari sa zavrsenim srednjoskolskim obrazovanjem.

Pitanje jednakosti raspodele medicinskih sestara
i tehnicara je od posebnog znacaja za obezbedivanje
dostupnosti i pristupacnosti zdravstvene zastite. U Cr-
noj Gori postoji relativno visok nivo jednakosti distri-
bucije medicinskih sestara i tehnic¢ara u odnosu na sta-
novnistvo po opstinama. Tome je verovatno doprinelo
ve¢ pomenuto povecanje stopa obezbedenosti. Slicna
istrazivanja (ne)jednakosti raspodele raznih profila
zdravstvenih radnika sprovedena su u raznim zemlja-
ma. Istrazivanje koje je sprovedeno u Kini pokazalo je
da je doslo do pogorsanja u ostvarenom nivou jedna-

level. The increase in the number of employed nurses
and technicians helped improve the nurse-to-doctor
ratio, which had been declining following the reform
activities of the previous period. As a result, this ra-
tio approached the EU average from 2020, which
was slightly over two nurses/technicians per doctor
[12,14], and was higher than the average in several
countries in the region [15].

Nurses and technicians are predominantly em-
ployed in hospital healthcare, with approximately
one-third working in outpatient care. The growth
trends over the past decade indicate a slight shift
toward strengthening the labor supply of nurses
and technicians in hospital settings. The majority of
nurses and technicians are middle-aged, reflecting
the workforce expansion, particularly during the pan-
demic years. However, nearly a quarter of them are
aged 55 and older, which is higher than the average
in EU countries and presents a challenge for the work-
force sustainability [16].

As in many countries in the region and beyond,
women have consistently dominated the nursing
profession over medical technicians throughout the
observed period. This is particularly true for gyneco-
logical-obstetrical nurses, where the profession is ex-
clusively female. However, as the demand for these
roles increased over the observed decade and working
conditions improved, the number of male nurses and
technicians steadily grew. As a result, the COVID-19
pandemic in Montenegro did not exacerbate the ex-
isting gender gap or inequality in the profession [17].

The educational structure of employed nurses
and technicians has evolved over the past decade,
with one-fifth of those working in healthcare institu-
tions now holding a higher or advanced degree. This
change was supported by the expansion of education-
al programs, including basic courses (Medical College
and Applied Physiotherapy), as well as specialized and
master’s studies (Nursing and Physiotherapy) at the
state medical faculty. These programs are accessible to
nurses and technicians who have completed their high
school education.

The issue of equitable distribution of nurses and
technicians is crucial for ensuring the availability and
accessibility of healthcare. In Montenegro, there is a
relatively high level of equality in the distribution of
nurses and technicians across municipalities in rela-
tion to the population. The previously mentioned in-
crease in the distribution of nursing workforce likely
contributed to this trend. Similar studies examining
the (in)equality in the distribution of various health-
care worker profiles have been conducted in several
countries. Research conducted in China has shown a
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kosti raspodele medicinskih sestara, na osnovu opada-
nja vrednosti Gini koeficijenta [18]. Istrazivanja sprove-
dena u Poljskoj i Mongoliji utvrdila su relativho dobru
jednakost distribucije medicinskih sestara u odnosu na
populaciju, na osnovu vrednosti Gini koeficijenta u pe-
riodu od 2010. do 2017. godine [19,20].

Treba sprovesti dodatna istrazivanja kako bi se is-
pitale zdravstvene potrebe stanovnistva, posto se u
Crnoj Gori ne sprovode takva redovna istrazivanja. Za
proces planiranja, vazno bi bilo sprovesti i istrazivanja
o migracijama medicinskih sestara i tehnicara u zemlje
regiona i EU, buduc¢i da su navedeni podaci oskudni ili
ne postoje. Kvalitetni podaci o ljudskim resursima ne-
ophodan su preduslov za vodenje politike zasnovane
na dokazima, pa je od sustinske vaznosti da zdravstve-
ne vlasti prepoznaju znacaj uspostavljanja mehaniza-
ma koji ¢e obezbediti azurnu i potpuniju evidenciju.

Ovo istrazivanje nije obuhvatilo medicinske sestre i
tehnicare koji rade u privatnom sektoru, a koji je posled-
njih godina u ekspanziji u Crnoj Gori, posebno nakon
pandemije izazvane Kovidom 19. Takode nisu obuhva-
¢ene medicinske sestre i tehnicari zaposleni u drzavnim
zatvorima, policiji, vojnim, predskolskim i ustanovama
socijalne zastite. Medutim, ovde treba uzeti u obzir Cinje-
nicu da ne mali broj medicinskih sestara koje su zaposle-
ne u drzavnim zdravstvenim ustanovama, imaju istovre-
meno dopunski radni angazman u privatnim ustanova-
ma. Medicinske sestre i tehnicari koji rade u jedinicama
za hitnu medicinsku pomoc¢ u svim opstinama nisu obu-
hvaceni prilikom izra¢unavanja Gini koeficijenta.

ZAKLJUCAK

U proteklom periodu desile su se znaajne promene u
segmentu zdravstvene radne snage koji ¢ine medicin-
ske sestre i tehnicari: doslo je do porasta u ukupnom
broju, popravljen je odnos medicinskih sestara u odno-
su na lekare, kao i medu polovima zastupljenim u pro-
fesiji. Doslo je do poboljsanja u domenu obrazovanja
medicinskih sestara i tehnicara, a smanjene su nejed-
nakosti u njihovoj raspodeli u odnosu na stanovnistvo
po opstinama. Navedene promene bi mogle da budu
u velikoj meri povezane sa odgovorom zemlje na krizu
uzrokovanu pandemijom usled Kovida 19. Ipak, stopa
obezbedenosti je u poredenju sa prosekom zemalja
EU i dalje relativno niska, kao i udeo sestara sa visokim
obrazovanjem, a raspolozivi podaci o ljudskim resusi-
ma su ograniceni. Kako bi se mogle donositi adekvatne
odluke zasnovane na dokazima, potrebno je raspola-
gati $to potpunijim i azurnijim podacima o ljudskim
resursima na nivou Citavog zdravstvenog sistema.

Sukob interesa: Nije prijavljen.

decline in the level of equality in the distribution of
nurses, as evidenced by a decrease in the Gini coeffi-
cient [18]. Research conducted in Poland and Mongo-
lia found a relatively high level of equality in the dis-
tribution of nurses relative to the population, based
on the Gini coefficient, during the period from 2010
to 2017 [19,20].

Additional research is needed to assess the health
needs of the population, as such regular studies are
not conducted in Montenegro. For effective planning,
it is also crucial to investigate the migration patterns of
nurses and technicians to regional and EU countries, as
data on this topic is either scarce or nonexistent. Quali-
ty data on human resources is a critical prerequisite for
evidence-based policymaking. Therefore, it is essential
for health authorities to recognize the importance of
establishing mechanisms that ensure up-to-date and
comprehensive records.

This research did not include nurses and techni-
cians working in the private sector, which has been
expanding in Montenegro in recent years, particularly
after the COVID-19 pandemic. It also excluded those
employed in state prisons, the police, military, pre-
school, and social protection institutions. However, it
is important to consider that a significant number of
nurses employed in state healthcare institutions also
work part-time in private institutions. Additionally,
nurses and technicians working in emergency medical
aid units across all municipalities are not included in
the calculation of the Gini coefficient.

CONCLUSION

In recent years, there have been significant changes
in the health workforce segment comprising nurses
and technicians: the total number has increased, the
nurse-to-doctor ratio has improved, and there has
been greater gender representation within the pro-
fession. There has been significant progress in the
education of nurses and technicians, and inequali-
ties in their distribution across municipalities have
been reduced. These changes are largely attributed
to the country’s response to the crisis caused by the
COVID-19 pandemic. However, the density of nursing
workforce remains relatively low compared to the EU
average, as does the proportion of nurses with higher
education, while available data on human resources
remains limited. To make informed decisions based
on evidence, it is essential to have comprehensive
and up-to-date data on human resources across the
entire health system.

Conflict of interest: None declared.
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