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Abstract. The epidemiology of salmonellosis, despite being extensively studied, remains a relevant public health 
concern. The aim of this research was to compare the incidence of salmonellosis in Poland and Ukraine at both the 
national level and within selected cross-border regions of the two countries during the period 2014-2023. The average 
annual incidence of salmonellosis over the 10-year period was 15.02 per 100,000 population in Ukraine, with 64,108 
confirmed cases; in Poland, the incidence was 22.74 per 100,000, with 86,956 confirmed cases (p = 0.0025). In the cross-
border regions, the number of confirmed cases and incidence rates (per 100,000) were as follows: Volyn – 1,879 cases / 
18.02; Lviv – 3,305 cases/13.18; Lublin Voivodeship – 6,067 cases/27.62; and Podkarpackie – 7,869 cases/37.13 (p < 0.001). 
The study analysed trends in prevalence and the serological profiles of Salmonella detected in humans, food products, 
and other environmental sources. The dominant serotype during outbreaks and isolated cases in the Volyn and Lviv 
regions was S. enterica subsp. enterica Serovar Enteritidis, accounting for 87.51 and 77.90% of cases, respectively. The 
Serovar S. Typhimurium was identified in 10.04% of cases in Volyn and in 18.08% in Lviv. The most common transmission 
vectors of Salmonella in the Volyn region were: eggs and egg products (29.51% of all Salmonella-positive items), meat 
and meat products (27.40%), prepared dishes (12.3%), and confectionery (11.0%). In the Lviv region, the most frequently 
contaminated items were: prepared dishes (27.12%), meat products (17.53%), confectionery (8.49%), and eggs and egg 
products (7.12%). The findings of this study may serve as a foundation for evidence-based epidemiological practices and 
support the development of coordinated actions to enhance epidemiological surveillance and control of salmonellosis 
both in cross-border regions and nationally in each country
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e INTRODUCTION
Human and animal health, food safety, and nutrition are 
inextricably linked and form a key component of the One 

Health concept. This approach unites the efforts of special-
ists from various health-related fields and institutions  – 
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incidence rates of salmonellosis in Poland, Ukraine, and the 
European Union; to determine the relative contribution of 
various categories of food products and environmental ob-
jects as transmission factors in the Volyn and Lviv regions 
between 2014 and 2023.

e MATERIALS AND METHODS
The epidemiological analysis and comparisons were con-
ducted using official statistical data from the State Sani-
tary Inspectorates of the Lublin and Podkarpackie Voivode-
ships, as published on the official websites of the State 
Sanitary Inspectorate of the Ministry of Health of Poland 
(DSIMOZP)  [12, 13]. Annual reports from the regional 
Public Health Centres (PHCs) of the Ministry of Health of 
Ukraine (MoH) in the Volyn and Lviv regions from 2014 to 
2023 were also collected. These data were obtained directly 
by the authors and are not publicly accessible. To gather 
data on morbidity within the European Union, the Surveil-
lance Atlas of Infectious Diseases [14] provided by the Eu-
ropean Centre for Disease Prevention and Control (ECDC) 
was used. The selection of the four analysed regions was 
based on their geographical proximity: each region shares 
borders with at least one of the others.

The inclusion criterion for data selection was that the 
information originated from official state reporting forms 
of the Central Institutes of Health under the respective 
Ministries of Health in Ukraine and Poland. In Ukraine, the 
results of bacteriological investigations are annually sum-
marised in official forms in accordance with current legis-
lation, notably Order of the Ministry of Health of Ukraine 
No. 132 [15]. In Poland, data on salmonellosis are compiled 
in standard reporting forms A02.0 and A02.1 and are pub-
lished annually by the Department of Epidemiology and 
Surveillance of Infectious Diseases in the report “Infec-
tious diseases and poisonings in Poland” [16].

There was no need to adapt data between countries, 
as the incidence rate – calculated as the ratio of newly de-
tected cases of disease over a specified period to the aver-
age annual population, expressed per 100,000 – is deter-
mined using identical methodology in both Ukraine and 
Poland. Due to the lack of publicly available primary data 
on the number and serovars of Salmonella isolated from 
patients and food products associated with outbreaks in 
Poland, only the relevant official data from the Volyn and 
Lviv regions were included in the analysis. The selection 
criteria were based on officially registered salmonellosis 
outbreaks and the Salmonella strains isolated, identified, 
and confirmed by the laboratories of the Central Centre 
for Disease Control of the Ministry of Health of Ukraine. 
These procedures were conducted in accordance with the 
approved outbreak investigation protocol as outlined in 
Order of the Ministry of Health of Ukraine No.  190  [17] 
and Law of Ukraine No.  1645-III  [18]. Microbiological 
investigations were performed following the national 
standard protocol, as established by Order of the Ministry 
of Health of Ukraine No. 425 [19]. For statistical data pro-
cessing, Microsoft Excel was used. The primary statistical 
methods applied included calculation of the arithmetic 
mean, standard error of the mean, representativeness er-
ror, t-value, and confidence probabilities (p). Statistical 
significance was considered at p  <  0.05. Relative values 
were not used in the analysis.

operating at local, national, and global levels – to improve 
the health of people, domestic animals, wildlife, and plants 
as integral parts of the environment  [1, 2]. The causative 
agent of salmonellosis remains a pathogen of ongoing 
significance in medicine, both in terms of its biological 
properties and its role in the epidemiological process of 
disease [3]. Salmonella species – bacterial pathogens with 
a broad host range and diverse pathogenicity factors  – 
are characterised by a wide variety of sources, reservoirs, 
transmission routes, and a high degree of ubiquity, which 
forms the biological basis for their persistence and resil-
ience [4, 5].

Researchers M.  Milczarek  et al.  [6] examined the in-
cidence of salmonellosis in Poland during 2018-2019 and 
reported that the highest incidence was recorded in the 
Podkarpackie Voivodeship at 42.2 per 100,000 population, 
while the lowest was in the Lublin Voivodeship at 9.4 per 
100,000. The same group of scientists [7, 8] observing the 
dynamics of the manifestation of the salmonellosis epi-
demic process in 2020 and 2021 made the conclusion that 
COVID-19 pandemic and the related restrictions introduced 
in Poland, as well as increased hygiene approaches, could 
had contributed to a decrease in the number of salmonel-
losis cases registered in Poland in 2020 compared to 2019. 
In Ukraine, O. Zublenko & T. Petrusevych [9] analysed the 
structure of acute intestinal infections from 2015 to 2019 
and found that the average incidence of salmonellosis was 
19.3 per 100,000, ranking second among causative patho-
gens within this group, with yearly fluctuations in intensi-
ty during the observation period. N. Polishchuk et al.  [10] 
conducted an epidemiological analysis of non-typhoidal 
salmonellosis incidence in the Zaporizhia region between 
2018 and 2022. They found that regional incidence rates 
consistently exceeded national averages, ranging from 
19.88 per 100,000 in 2020 to 8.24 per 100,000 in 2022. In 
a study by E. Baharev [11] the long-term (1981-2018) data 
on Salmonella serovars isolated by diagnostic institutions 
of the North-Western Black Sea region, in particular Odesa, 
Mykolaiv and Kherson regions was studied. He concluded 
that the total number of Salmonella serovars isolated from 
humans is on average 10 times higher than the total num-
ber of Salmonella isolated from animals in this region.

Despite these efforts, the number of scientific studies 
analysing the epidemiology of salmonellosis in Ukraine 
remains limited. In particular, within the territory of 
Western Ukraine, there has been no comprehensive anal-
ysis of salmonellosis incidence or of the serovar profile 
of Salmonella strains isolated from patients, carriers, and 
food products linked to outbreaks. Furthermore, the geo-
graphical proximity of two Ukrainian regions (Volyn and 
Lviv) to each other and to two Polish voivodeships (Lub-
lin and Podkarpackie) presents an opportunity not only for 
socio-economic collaboration but also for the comparative 
study of epidemiological patterns of salmonellosis across 
borders. In this context, the aim of the article was to ana-
lyse key aspects of the epidemic process of salmonellosis in 
four cross-border regions of Ukraine and Poland over the  
period 2014-2023. To achieve this goal, the following re-
search objectives were set: to compare incidence rates in 
the four adjacent cross-border regions  – Volyn and Lviv 
(Ukraine) and Lublin and Podkarpackie Voivodeships 
(Poland)  – over a 10-year period; to compare national  
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e RESULTS
Between 2014 and 2023, a total of 64,108 cases of salmo-
nellosis were registered in Ukraine, compared to 86,956 
cases in Poland. Among the studied cross-border regions, 
the highest number of confirmed cases was recorded in 

the Podkarpackie (7,869) and Lublin (6,067) Voivode-
ships. In the corresponding neighbouring regions of 
Ukraine – Lviv and Volyn – the number of confirmed cas-
es was 3,305 and 1,879, respectively, which is 2.4 and 3.2 
times lower (Table 1).

Notes: * – for the incidence rates for Ukraine and Poland, the t-value was 3.542 (p = 0.0025); ** – for the incidence rates for 
Volyn, Lviv, Lublin, and Podkarpackie regions, the t-value was 15.366 (p < 0.001)
Source: compiled by the authors based on personally collected data, as well as taking into account the Annual report 
“Infectious diseases and poisonings in Poland” [16]

Table 1. Number of confirmed cases of salmonellosis (absolute number) and incidence (per 100 thousand population)  
in Lviv, Volyn regions and Ukraine; Lublin and Podkarpackie Voivodeships and Poland (2014-2023)
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2014 299 11.85 141 13.2 8,412 18.54 607 28.2 588 27.6 8,392 21.83

2015 369 15.05 231 21.66 8,350 19.46 535 24.6 615 28.37 8,652 22.6

2016 494 19.61 274 26.13 8,941 20.91 794 36.5 731 33.05 10,027 26.07

2017 369 14.61 284 27.31 7,391 17.35 811 28.7 775 35.86 10,000 26.03

2018 333 13.1 269 25.91 7,713 18.18 609 28.56 898 41.15 9,957 25.95

2019 675 26.88 349 33.7 8,586 20.34 830 38.48 1,172 53.83 9,243 24.1

2020 116 4.62 79 7.65 3,758 8.95 344 15.79 708 32.72 5,468 14.3

2021 203 8.1 79 7.71 3,350 8.03 417 20.0 743 39.8 8,294 21.7

2022 225 8.98 81 7.91 3,195 7.71 410 20.2 550 26.4 6,575 17.4

2023 222 8.98 92 9.01 4,412 10.76 710 35.2 1,089 52.5 10,348 27.4

Total 3,305 1,879 64,108 6,067 7,869 86,956

The data obtained show that, across the four adjacent 
regions of Ukraine and Poland, the average annual inci-
dence of salmonellosis in the population during 2014-2023 
was as follows (per 100,000 population): Volyn region  – 
18.02  ±  3.15; Lviv region  – 13.18  ±  2.03; Lublin Voivode-
ship  – 27.62  ±  2.40; and Podkarpackie Voivodeship  – 
37.13 ± 3.09. During the pre-pandemic period (2014-2019), 
the incidence rates in these regions were higher: Volyn – 
24.65 ± 2.79; Lviv – 16.85 ± 2.08; Lublin – 30.84 ± 2.21; and 
Podkarpackie – 36.64 ± 4.00. In contrast, during the COV-
ID and post-COVID period (2020-2023), these values de-
clined significantly: Volyn – 8.07 ± 0.32; Lviv – 7.67 ± 1.04; 
Lublin  – 22.08  ±  4.26; and Podkarpackie  – 37.86  ±  5.60. 
These differences in average values between regions were 
statistically significant (p  <  0.001). Nationally, the inci-
dence of salmonellosis in Poland remained consistently 
higher over the 10-year period: the average annual inci-
dence was 22.74 ± 1.32 per 100,000 population, compared 

to 15.02 ± 1.23 in Ukraine. A notable decline in incidence 
was observed in both countries during the COVID and 
post-COVID years (2020-2023). Specifically, during 2014-
2019, the average incidence in Poland and Ukraine was 
24.43 ± 0.77 and 19.13 ± 0.55, respectively, while in 2020-
2023, the incidence declined to 20.2 ± 2.84 in Poland and 
8.86 ± 0.68 in Ukraine (p = 0.0025).

Across the European Union as a whole, the average an-
nual incidence of salmonellosis ranged from 20.34 ± 0.20 
per 100,000 during 2014-2019 to 16.25 ± 0.83 during 2020-
2023, with a 10-year average of 18.70 ± 0.74 per 100,000 
population (p < 0.001). During 2014-2023, a total of 26 out-
breaks of salmonellosis were recorded in the Volyn region 
and 78 in the Lviv region. In all cases, the causative agent 
was Salmonella enterica subsp. enterica Serovar Enteritidis. 
Data on all Salmonella serovars isolated from clinically ill 
patients and carriers in the Volyn region during 2014-2023 
are presented in Table 2.
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The predominant Salmonella serovars isolated in the 
Volyn region during 2014-2023 were as follows: S. Ente-
ritidis accounted for the largest proportion, with a total 
of 1,821 isolates (87.51%); S. Typhimurium – 209 isolates 
(10.04%); and S. Muenchen  – 21 isolates (1.01%). Oth-
er identified serovars  – S. Virchow, S. Stanley, S. Derby, 

S. Newport, S. Postdam, S. Agona, and S. Java – each con-
stituted less than 1% of the total isolates. Notably, S. Typhi 
and S. Paratyphi were not isolated in the Volyn region dur-
ing the entire observation period. Data on all Salmonella 
serovars isolated from clinically ill patients and carriers in 
the Lviv region during 2014-2023 are presented in Table 3.
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2015 3 80
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(32.18)
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0
(0.0)

0
(0.0)

1
(0.29)
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2020 1 8
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3
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11
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3
(0.14)

2,081
(100.00)

Table 2. Data on the number of outbreaks and Salmonella serovars that caused the outbreaks, and Salmonella serovars 
from clinically ill patients and carriers not associated with outbreaks in the Volyn region (2014-2023)

Table 3. Data on the number of outbreaks and Salmonella serovars that caused the outbreaks, and Salmonella serovars 
from clinically ill patients and carriers not associated with outbreaks in Lviv region (2014-2023)

Source: data provided personally by the authors of the work

Ye
ar

s

N
um

be
r 

of
 o

ut
br

ea
ks

Se
ro

va
rs

 
in

vo
lv

ed
 in

 
ou

tb
re

ak
s

Serovars isolated from clinically ill patients and carriers not associated with outbreaks, n (%)

To
ta

l

En
te

ri
ti

di
s

En
te

ri
ti

di
s

T
yp

hi
m

ur
iu

m

In
fa

n
ti

s

H
ai

fa

H
ad

ar

Ts
hi

on
gw

e

K
ot

tb
us

M
on

te
vi

de
o

Co
el

n

M
os

co
w

Ja
va

A
n

at
um

T
yp

hi

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

2014 14 35
(9.54)

273
(74.39)

43
(11.72)

8
(2.18)

0
(0.0)

1
(0.27)

0
(0.0)

0
(0.0)

0
(0.0)

1
(0.27)

1
(0.27)

3
(0.82)

0
(0.0)

2
(0.54)

367
(100.00)

2015 9 64
(18.39)

203 
(58.33)

72
(20.69)

4
(1.15)

1
(0.29)

0
(0.0)

0
(0.0)

1
(0.29)

0
(0.0)

0
(0.0)

3
(0.86)

0
(0.0)

0
(0.0)

0
(0.0)

348
(100.00)

2016 11 78
(19.65)

210 
(52.90)

80
(20.15)

16
(4.03)

1
(0.25)

0
(0.0)

1
(0.25)

0
(0.0)

1
(0.25)

8
(2.02)

0
(0.0)

1
(0.25)

1
(0.25)

0
(0.0)

397
(100.00)

2017 17 98
(28.49)

131 
(38.08)

104
(30.23)

7
(2.03)

0
(0.0)

0
(0.0)

0
(0.0)

1
(0.29)

1
(0.29)

0
(0.0)

1
(0.29)

0
(0.0)

0
(0.0)

1
(0.29)

344
(100.00)



O. Boiko et al.
7373

Bulletin of Medical and Biological Research. 2025. Vol.7, No. 1

In the Lviv region, the most prevalent Salmonella 
serovars identified during 2014-2023 were as follows: 
S. Enteritidis  – 1,301 isolates (77.90%); S. Typhimuri-
um – 302 isolates (18.08%); and S. Infantis – 37 isolates 
(2.22%). Other detected serovars – S. Haifa, S. Hadar, S. 
Tshiongwe, S. Kottbus, S. Montevideo, S. Coeln, S. Mos-
cow, S. Java, and S. Anatum  – each accounted for less 

than 1% of the total. Notably, three isolates (0.18%) of 
S. Typhi were identified in the Lviv region over the study 
period. During outbreaks of salmonellosis in the Volyn 
and Lviv regions between 2014 and 2023, several poten-
tial transmission factors were identified. These includ-
ed food products, drinking water, surface washdowns, 
wastewater, and soil (Table 4).

Table 4. Distribution of Salmonella in food products and other research objects during outbreak investigations  
in Volyn region in 2014-2023 (n, %)

Table 3. Continued

Source: data provided personally by the authors of the work

Source: data provided personally by the authors of the work
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0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

21
(100.00)

2022 2 20
(83.33)

4
(16.67)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

24
(100.00)

2023 3 18
(52.94)

15 
(44.12)

0
(0.0)

1
(2.97)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

0
(0.0)

34
(100.00)

Total 78 441 
(26.41)

860 
(51.50)

302
(18.08)

37
(2.22)

2
(0.12)

1
(1.01)

1
(0.06)

2
(0.12)

2
(0.12)

9
(0.54)

5
(0.30)

4
(0.24)

1
(0.06)

3
(0.18)

2,081
(100.00)
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2014 3
(33.33)

0 1
(11.11) 0 0 3

(33.33) 0 0 0 0 0 2
(22.22)

9
(100.0)

2015 4
(33.33)

1.00
(8.33)

2
(16.67)

4
(33.33) 0 0 0 1

(8.33) 0 0 0 0 12
(100.0)

2016 2
(22.22)

0 0 1
(11.11) 0 2

(22.22)
4

(44.44) 0 0 0 0 0 9
(100.0)

2017 1
(10.00)

1
(10.00)

6
(60.00) 0 0 1,00

(10.00)
1

(10.00) 0 0 0 0 0 10
(100.0)

2010 1
(16.67) 0 2

(33.33)
1

(16.67) 0 1
(16.67)

1
(16.67) 0 0 0 0 0 6

(100.0)

2019 3
(25.00) 0 6

(50.00)
1

(8.33) 0 0 2
(16.67) 0 0 0 0 0 12

(100.0)

2020 1
(50.00 0 1

(50.00) 0 0 0 0 0 0 0 0 0 2
(100.0)

2020 0 1.00
(100.0) 0 0 0 0 0 0 0 0 0 0 1

(100.0)
2022 0 0 0 0 0 0 0 0 0 0 0 0 0.00
2023 0 0 0 0 0 0 0 0 0 0 0 0 0.00

Total 15
(24.59)

3
(4.92)

18
(29.51)

7
(11.48) 0 7

(11.48)
8

(13.11)
1

(1.64) 0 0 0 2
(3.28)

61
(100.0)

As shown in Table  4, in the Volyn region the largest 
proportion of Salmonella-positive samples was attributed 
to eggs and egg products, with 18 samples (29.51%) iden-
tified. This was followed by meat products with 15 posi-
tive samples (24.59%) and culinary products with 8 sam-
ples (13.11%). Additionally, fish and fish products, as well 

as confectionery, each accounted for 7 positive samples 
(11.48%). In total, 61 Salmonella-positive samples were de-
tected in Volyn between 2014 and 2023 during the investi-
gation of food products, water, and other objects associat-
ed with salmonellosis outbreaks. No positive samples were 
identified in the “vegetables and fruits” category.
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A somewhat different pattern was observed in the Lviv 
region (Table 5). Over the same period, a total of 365 Sal-
monella-positive samples linked to outbreaks were iden-
tified  – 5.98 times more than in Volyn. Notably, in Lviv, 
positive cases were recorded across all tested categories. 
The most frequently identified transmission vectors were 

culinary products (99 samples, 27.12%), meat products (64 
samples, 17.53%), and confectionery products (31 samples, 
8.49%). Other categories included milk and dairy products 
(22 samples, 6.03%), eggs (26 samples, 7.12%), fish (17 sam-
ples, 4.66%), vegetables and fruits (7 samples, 1.92%), and 
drinking water (8 samples, 2.19%).
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2014 14
(20.90)

4
(5.97)

6
(8.96)

3
(4.48)

2
(2.99)

7
(10.45)

15
(22.39)

1
(1.49)

1
(1.49)

5
(7.46) 0 9

(13.43)
67

(100.0)

2015 12
(18.18)

6
(9.09)

7
(10.61)

4
(6.06)

1
(1.52)

6
(9.09)

13
(19.70) 0 3

(4.55)
4

(6.06)
1

(1.52)
9

(13.64)
66

(100.0)

2016 10
(15.38)

5
(7.69)

5
(7.69)

1
(1.54)

1
(1.54).

9
(13.85)

16
(24.62)

2
(3.08)

2
(3.08)

6
(9.23) 0 8

(12.31)
65

(100.0)

2017 13
(15.85)

7
(8.54)

8
(9.76)

5
(6.10)

3
(3.66)

8
(9.76)

17
(20.73)

2
(2.44)

2
(2.44)

8
(9.76)

2
(2.44)

7
(8.54)

82
(100.0)

2010 7
(20.59) 0 0 3

(8.82) 0 0 10
(29.41) 0 0 0 0 14

(41.18)
34

(100.0)

2019 7
(17.95) 0 0 1

(2.56) 0 1
(2.56)

22
(56.41)

1
(2.56) 0 0 0 7

(17.95)
39

(100.0)

2020 0 0 0 0 0 0 0 0 0 0 0 0 0

2020 0 0 0 0 0 0 0 0 0 0 0 0 0

2022 0 0 0 0 0 0 0 0 3
(100.0) 0 0 0 3

(100.0)

2023 1
(11.11) 0 0 0 0 0 6

(66.67)
2

(22.22) 0 0 0 0 9
(100.0)

Total 64
(17.53)

22
(6.03)

26
(7.12)

17
(4.66)

7
(1.92)

31
(8.49)

99
(27.12)

8
(2.19)

11
(3.01)

23
(6.30)

3
(0.82)

54
(14.79)

365
(100.0)

Table 5. Distribution of Salmonella in food products  
and other research objects during outbreak investigations in Lviv region in 2014-2023 (n, %)

Source: data provided personally by the authors of the work

Thus, the significantly higher incidence rates observed 
in the neighbouring Podkarpackie and Lublin Voivode-
ships, compared to the Volyn and Lviv regions, are more 
likely indicative of a higher level of diagnostic capacity 
and the consistent application of a unified methodologi-
cal approach to data collection and reporting across all 
administrative levels in Poland. These findings highlight 
the need for strengthened cooperation between state di-
agnostic institutions within the cross-border region. Such 
collaboration would enable more effective management of 
salmonellosis incidence and its underlying causes, thereby 
enhancing the overall quality of epidemiological surveil-
lance and public health response.

e DISCUSSION
In the countries of the European Union, epidemiological 
surveillance of salmonellosis plays a vital role, as this in-
fection remains one of the two leading causes of foodborne 
toxicoinfections in terms of incidence and confirmed out-
breaks during the period 2018-2022  [20, 21]. EU member 
states utilise standardised tools for data exchange, collec-
tion, and risk assessment when recording outbreaks and 
identifying contamination in food products as a reservoir 
or source of transmission for various infectious diseases, 

including salmonellosis  [22, 23]. Given Ukraine’s orienta-
tion toward European Union membership, an attempt was 
made to compare salmonellosis incidence across four adja-
cent regions of Poland and Ukraine, as well as to compare 
national incidence rates with those of the EU.

It was found that the average annual incidence of sal-
monellosis during 2014-2023 was 1.5 times higher in Po-
land (22.74 per 100,000 population) compared to Ukraine 
(15.02 per 100,000) (p = 0.0025). A similar pattern was ob-
served in neighbouring cross-border regions: the incidence 
in Lublin Voivodeship (27.62) was 1.5 times higher than in 
the Volyn region (18.02), while the incidence in Podkar-
packie Voivodeship (37.13) was 2.8 times higher than in 
the Lviv region (13.18) (p < 0.001). Notably, the COVID-19 
pandemic led to a clear division in the epidemic dynam-
ics of salmonellosis, creating two distinct subperiods: 
2014-2019 and 2020-2023. In both Ukraine and Poland, 
incidence rates were consistently lower during the second 
subperiod. Specifically, incidence in Ukraine decreased by 
2.3 times, and in Poland by 1.2 times. In the Volyn and Lviv 
regions, incidence declined by 3.1 and 2.2 times, respec-
tively. In contrast, incidence rates in Podkarpackie and 
Lublin Voivodeships did not show a significant decrease. 
These findings are consistent with the results of studies 
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by M. Milczarek et al.  [7, 8], which reported a marked re-
duction – exceeding 69% – in salmonellosis incidence in 
Poland during 2020 and 2021 compared to 2019. Similarly, 
N.  Polishchuk  et al.  [10], in their study of the Zaporizhia 
region, observed a significant decline in incidence during 
2020-2023 compared to 2018-2019.

An analysis of the seroprofile of Salmonella strains 
isolated from patients and carriers revealed that all iden-
tified serovars – 1,670 in the Lviv region and 2,081 in the 
Volyn region – belonged to the species Salmonella enterica 
subsp. enterica. When comparing serovars detected during 
epidemiological investigations of salmonellosis outbreaks 
(78 outbreaks in Lviv region and 26 in Volyn region), it was 
found that in all cases, the sole etiological agent was S. En-
teritidis. A comparable analysis conducted in the Zaporizhia 
region by N. Polishchuk et al. [10] during 2018-2022 found 
that the most frequently isolated serovars were S. Enter-
itidis (40%), S. Blegdam (28%), and S. Typhimurium (18%) 
(p < 0.05). According to M. Milczarek et al.  [8], an analysis 
of the seroprofile of dominant Salmonella serovars in 2021 
in the voivodeships showed that in the Lublin Voivodeship, 
the following serovars prevailed: S. Enteritidis – 325 iso-
lates; S. Typhimurium – 12; S. Infantis – 3; and S. Virchow 
and S. Derby – 1 each. In comparison, in the neighbouring 
Volyn region that same year, the dominant serovars were: 
S. Enteritidis – 67 isolates; S. Typhimurium – 14; and S. 
Java – 1. In the Podkarpackie Voivodeship in 2021, the fol-
lowing serovars were isolated: S. Enteritidis – 726; S. Typh-
imurium – 45; S. Infantis – 4; S. Virchow – 27; S. Schleiss-
heim – 2; S. Virginia – 3; S. Agona – 2; and S. Kottbus and 
S. Hadar – 1 each. In the adjacent Lviv region, 21 S. Enter-
itidis isolates were recorded during the same year.

From the perspective of the evolutionary dynamics of 
Salmonella pathogenicity, the data confirm the continued 
dominance of specific serovars  – primarily S. Enteritid-
is and S. Typhimurium – across the cross-border regions 
of Ukraine, central regions such as Zaporizhia, and in the 
studied areas of Poland, a trend that has persisted since the 
early 2000s [10, 24]. This observation aligns with the find-
ings of M. Canning et al.  [25] and H. Sun et al.  [26]. With 
regard to reservoirs and transmission factors of Salmonella 
in the Volyn region, the largest proportion was attributed 
to eggs and egg products, followed by meat products, then 
culinary products, and subsequently fish and fish products 
alongside confectionery. In the Lviv region, the primary 
transmission sources over the study period were culinary 
products, meat products, and confectionery. Salmonel-
la was isolated less frequently from eggs, milk, and dairy 
products. This pattern is consistent with the findings of 
P. Polański et al. [27], who reported that between 2018 and 
2020 in Poland, the main categories of food products re-
sponsible for foodborne salmonellosis were eggs and egg-
based products (36.01%), confectionery (18.6%), and meat 
and meat products (9.3%).

In previous studies conducted by the authors, an anal-
ysis was performed using official reporting data from lab-
oratories affiliated with the State Sanitary and Epidemio-
logical Service of Ukraine for the period 2012-2023  [5]. A 
significant volume of data was collected concerning the 
contamination of food products with Salmonella, as well 
as the serovars responsible. It was found that meat and 
meat products were the most frequently contaminated,  

accounting for 78.13% of all cases, followed by eggs and 
egg-based products (11.76%), dairy products (3.32%), and 
fish products (2.71%) (p < 0.05).

It is important to note certain structural differences 
in the vertical organisation of salmonellosis monitoring 
systems in Poland and Ukraine. In Poland, the State San-
itary and Epidemiological Service is subordinate to the 
Ministry of Health and operates regional departments 
in each voivodeship. Laboratory testing is conducted by 
the following accredited institutions: Regional branches 
of the National Research Institute “National Institute of 
Public Health  – National Institute of Hygiene” (NIZP-
PZH); The State Sanitary Inspectorate; The Sanitary 
Inspectorate of the Ministry of Internal Affairs and Ad-
ministration; The Military Sanitary Inspectorate; as well 
as other accredited laboratories under agreements with 
these bodies  [28]. This structure has been in continuous 
operation since 1985  [29]. The assessment of the epide-
miological situation in Poland is based on data submitted 
by the aforementioned laboratories to the Department of 
Epidemiology of Infectious Diseases and monitored by 
sanitary-epidemiological stations. This data is processed 
using the System of Epidemiological Registration of Cas-
es (SRWE) and the Register of Epidemic Outbreaks (ROE), 
and subsequently summarised in publicly available annu-
al reports published online [16].

 In Ukraine, a similar vertically integrated system ex-
isted from 1994 to 2017. However, following a governmen-
tal reform in 2017, the Cabinet of Ministers of Ukraine 
dissolved the State Sanitary and Epidemiological Service. 
Its responsibilities were redistributed among three enti-
ties: The State Service of Ukraine on Food Safety and Con-
sumer Protection (subordinate to the Cabinet of Ministers 
since 2015 and to the Ministry of Agrarian Policy and Food 
since 2021); The Ministry of Health of Ukraine; The Minis-
try of Social Policy of Ukraine [30, 31]. Each of these bod-
ies maintains its own network of authorised and accredit-
ed laboratories. However, unlike in Poland, Ukraine lacks 
a centralised institution for unified data collection and 
processing, such as Poland’s National Institute of Public 
Health – National Institute of Hygiene (NIZP-PZH). Conse-
quently, the present study relied solely on data collected by 
the regional Central Laboratory of the Ministry of Health 
and those gathered directly by the authors.

e CONCLUSIONS
The intensity of the epidemic situation concerning sal-
monellosis in EU countries – particularly Poland – and in 
Ukraine, as measured by confirmed cases and incidence 
rates, has been characterised by overall stability and a 
downward trend over the period 2014-2023. At the regional 
level, the highest average annual incidence rates were re-
corded in the Podkarpackie (37.13 per 100,000) and Lublin 
(27.62) Voivodeships, while significantly lower rates were 
observed in the Volyn (18.02) and Lviv (13.18) regions. Dur-
ing and following the COVID-19 pandemic (2020-2023), in-
cidence rates declined across all regions compared to the 
pre-pandemic period (2014-2019): by 1.2 times in Poland 
and by 2.3 times in Ukraine (p = 0.0025). Regionally, inci-
dence decreased by 3.2 times in Volyn, 2.1 times in Lviv, 1.4 
times in Lublin, and only slightly in Podkarpackie by 0.97 
times (p < 0.001).
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The dominant serovar in all outbreak cases and isolat-
ed salmonellosis cases in both the Volyn and Lviv regions 
was Salmonella enterica subsp. enterica Serovar Enteritid-
is, accounting for 87.51 and 77.90% of isolates, respective-
ly. The Serovar S. Typhimurium was detected 8.7 and 4.2 
times less frequently, comprising 10.04% of isolates in 
Volyn and 18.08% in Lviv. During the observation period, 
three isolates (0.18%) of S. Typhi were identified in the 
Lviv region, while no typhoid group serovars were detect-
ed in the Volyn region. The most common sources of Sal-
monella transmission in the Volyn region included eggs 
and egg products (29.51% of Salmonella-positive items), 
followed by meat and meat products (27.40%), culinary 
products (12.3%), and confectionery products (11.0%). 
In the Lviv region, the most frequently identified sources 
were culinary products (27.12%), meat products (17.53%), 
swab samples (14.79%), confectionery products (8.49%), 
and eggs (7.12%).

In Ukraine, research into salmonellosis is conducted 
by accredited laboratories under the Ministry of Health. 
However, a significant portion of food safety monitoring, 
particularly related to outbreaks, is carried out by author-
ised laboratories of the State Service for Food Safety and 

Consumer Protection, which is subordinate to a different 
governmental agency. The absence of unified systems or 
tools that facilitate the integration and comparison of data 
across agencies imposes limitations on the ability to uti-
lise comprehensive datasets for analysis. A key prospect for 
further research involves the collection and processing of 
larger, unified datasets on salmonellosis in Ukraine. This 
would enable the development of effective risk assessment 
tools for the disease and enhance the availability of epide-
miological data for the global scientific community.
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Анотація. Епідеміологія сальмонельозу, незважаючи на тривалу історію вивчення, як один із аспектів забезпечення 
здоров’я, залишається актуальною. Метою досліджень було порівняти захворюваність сальмонельозу Польщі та 
України на національному рівні та на рівні деяких суміжних транскордонних областей обох країн протягом 2014-
2023 рр. Середньорічні показники захворюваності людей на сальмонельоз за 10-річний період становили в Україні 
15,02/100  тис., кількість підтверджених випадків сальмонельозу  – 64108; у Польщі ці показники становили  – 
22,74/100  тис. та 86956 випадків відповідно (р  =  0,0025). Кількість підтверджених випадків та захворюваність 
(на 100 тис.) у транскордонних областях становили: Волинська – 1879/18,02; Львівська – 3305/13,18; Люблінське 
воєводство – 6067/27,62; Підкарпатське – 7869/37,13 (p < 0.001). Вивчено тенденції поширеності та серологічний 
профіль сальмонел, ідентифікованих у людей і в харчових продуктах та інших об’єктах. Домінуючими серотипами 
під час спалахів та ідентифікованих випадках сальмонельозу та сальмонелоносійства у Волинській та у Львівській 
областях був вид S. enterica subsp. enterica var. Enteritidis (87,51 % та 77,90 % відповідно). Серовар S. Typhimurium, 
як етіологічний фактор, було ідентифіковано на Волині у 10,04 % випадках, на Львівщині – у 18,08 %. Встановлено, 
що найчастіше факторами передачі сальмонел у Волинській області були: яйця та яєчні продукти, які становили 
29,51 % з усіх категорій сальмонела-позитивних об’єктів, м’ясо та м’ясні продукти – 27,40 %, кулінарні – 12,3 %, 
та кондитерські вироби – 11,0  %. У Львівській області найчастіше контамінованими виявлялися такі категорії: 
кулінарні вироби – 27,12  %; м’ясні продути – 17,53  %; кондитерські вироби – 8,49  %; яйця та яєчні продукти – 
7,12  %. Результати цього дослідження можуть бути використані як основа доказової епідеміології, а також для 
реалізації спільних кроків щодо підвищення ефективності епідеміологічного нагляду і контролю за напруженістю 
епідемічної ситуації щодо сальмонельозу у транскордонних регіонах та в цілому у кожній країні
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