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Introduction

Chumakov, R. K., Suprovych, T. M., Suprovych, M. P., Kolinchuk, R. V., Stepanov, O. D., Kolodii, V. A., & Zakharova, T. V.
(2025). Breed, age, sex structure, uses, diseases and injuries of service dogs in the cynological centers of the National Police
of Ukraine under martial law. Regulatory Mechanisms in Biosystems, 16(1), e25008. doi:10.15421/0225008

Service dogs can perform a number of functions not available to humans. They are a valuable asset to law enforcement
agencies. In order to keep them healthy and ready for duty, it is necessary to have comprehensive statistics on medical problems
and the various types of pathologies associated with them. We reviewed 922 records pertaining to disease and injuries, breed, age,
gender, status, and areas of use for 819 service dogs that are handled by dog handlers at the National Police of Ukraine. Similar
data from 2021 (853 animals and 866 records) were used for comparison. The average number of dogs in dog cynological centers
increased from 34.1 in 2021 to 37.2 in 2023-2024. In the last three years the number of females and males has equalised.
Changes in the composition of females were statistically significant. The weighted average age of animals increased from 4.90 to
4.97 years. A decrease in the number of dogs in the age range from 3 to 6 years was detected. German and Belgian shepherds
were most common breeds. A significant increase in the number of Malinois should be noted. The share of search and special
dogs decreased, while the number of reserve animals increased. Injury and disease incidents were formed as categorical variables
with 15 levels. The number of records in 6 groups (gastrointestinal diseases, injuries, diseases of the eyes and ears, skin diseases,
joint diseases, and parasitic diseases) exceeded 5% after a thorough analysis. Limb injuries most often occur during the liquida-
tion of the consequences of the destruction of infrastructure facilities, when removing rubble and searching for people in areas of
destroyed buildings, the presence of shrapnel fields after explosions and patrolling in unfamiliar terrain. The maximum number of
192 records of 13 diseases were found for the gastrointestinal tract. The largest increase was in cases of alimentary enteritis, ente-
rocolitis and gastroenteritis. Among diseases of the eyes and ears, otitis media and cataracts clearly prevailed. Pathologies of the
organs of vision and hearing in dogs in the near-front zone accounted for 13.5%, and 7.4% were treated in a hospital. Among skin
diseases, the number of dermatitis cases decreased, but the number of sub- and allergic dermatitis cases increased. Among the
pathologies of the musculoskeletal system, arthritis, bursitis, hip arthrosis and dysplasia were detected. For joints, arthritis was the
biggest problem, and coxarthrosis showed the highest growth. The risk of parasitic diseases has decreased. Toxocariasis was the
most commonly detected disease, and the maximum decrease was in babesiosis. The level of polymorbidity increased by 10.8%,
indicating an increase in multiple pathology. For dogs on rotation, the average polymorbidity value was 1.77. The number of
stress-related diseases, musculoskeletal disorders and trauma to the limbs increased significantly, which means that an important
factor in the increase in multiple pathology was the performance of special service tasks by police dogs on the contact line and in
the de-occupied territories.

Keywords: police dogs; dog handler center; dog injuries; dog sicknesses; breeds; gender and areas of application; polymorbidity.

endurance, speed, absolute sense of smell and hearing, loyalty, and
the ability to train, along with animal instincts, have created a very

There are about 900 million dogs worldwide There are those who
are kept as pets and others who live in wild packs or on their own
(stray or feral). The modern urbanized environment has created a
rather significant social niche for dogs, which is constantly deepening.
This process has become particularly widespread in recent decades.
For example, pet owners in the United States, a country of approx-
imately 330 million people, keep the largest number of dogs in the
world — more than 83 million. According to statistics, there are
5.1 million dogs in Australia for a population of 27 million. About
13 million dogs are kept in 33% of UK households (according to
www.dogster.com). There are many reasons and explanations for the
dog boom. Demographic changes, rising incomes, the expansion of
the “middle class” in developing countries , the emergence of a new
“pet culture” based on the increased status of pets, companionship,
improved health of owners, and even the impact of the Covid-19
pandemic are just a few of the of reasons for such a boom (Levine
etal., 2013; Bibbo et al., 2019; Amiot et al., 2022).

Despite their widespread distribution, there is a group of dogs that
occupies a specific niche in human life. The dog was one of the first
domesticated animals that humans adopted into their environment
because of its special qualities and behavioral properties. Strength,

useful assistant in everyday life. A dog is a creature that can signifi-
cantly help a person in their work, especially in services and forma-
tions that protect the safety of citizens, such as the police, border
guards or private security companies (Btaszczyk, 2019). A number of
breeds have been created in which one or more of the traits have been
perfected. As a result, special breeds have emerged that are capable of
performing specific functions, such as guarding, protecting, patrol-
ling, hunting, searching, etc. Guard dog is a common name for do-
mestic dogs of various breeds that make up a separate group of do-
mestic dogs. They have a high level of intelligence and a developed
instinct to protect the owner and his belongings, moderate aggressive-
ness, are suspicious of strangers, but are well trained (Bezpalova
etal.,2019).

Most often, service dogs are used in law enforcement agencies.
Most countries in the world have special dog handler centers for the
training and use of dogs that perform special tasks specific to these
structures. The most famous of these are police K-9s (www.3dk9
detection.com/news/history-of-k9s-in-security). Similar units have
been established in Ukraine (Bezpalova et al., 2019; Garmash, 2019).
Service dogs often perform tasks with significant differences in the
direction of increasing intensity and severity. (Suprovych et al., 2024).
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Wars are a unique instance of unacceptable socio-political dangers
with excessive risk. A war is currently taking place on the territory of
Ukraine, and the National Police officers are actively involved in it.
Since the beginning of the full-scale armed aggression of the Russian
Federation against Ukraine, on 24 February 2022, dog handlers have
been deployed 5,784 times at checkpoints, 12,192 times combat mis-
sions have been performed with service dogs to ensure public order
and security, patrolling, inspecting belongings, vehicles, luggage and
cargo, office premises and citizens' homes. Police dog handlers were
called upon more than 26,500 times to assist in the evacuation of
citizens. With the help of police dogs, 7,419 weapons and ammuni-
tion, 127,428 rounds of ammunition, and 157 kg of explosives were
found and seized (Yusupov et al., 2023).

Dogs' health may be affected by additional factors during military
operations under conditions of increased physical and stressful pres-
sure (Toffoli & Rolfe, 2006; Kelly et al., 2008). The situation with
injuries and morbidity, as well as the psychological state of dogs, is
deteriorating (Kosenko, 2023). After military operations in Vietnam,
Iraq, Afghanistan, Israel, and other countries, the scientific literature
has provided extensive information and analysis of the condition of
service dogs, which confirms the aforementioned opinion (Mey et al.,
2020; Edwards et al., 2021).

The purpose of our study was to assess the breed, age and sex
structure, areas of use, as well as the state of injuries and morbidity of
police dogs in the dog cynological centers of the National Police of
Ukraine in 2023-2024. The analysis was carried out taking into ac-
count the participation of dogs in special tasks in the de-occupied
territories and work in the frontline area.

Material and methods

All animal manipulations were carried out in accordance with the
rules adopted by the European Convention for the Protection of Ver-
tebrate Animals Used for Experimental and Other Scientific Purposes
(Strasbourg, 1986), the General Ethical Principles for Animal Expe-
riments adopted by the First National Congress on Bioethics (Kyiv,
2001), and the Law of Ukraine “On the Protection of Animals from
Cruelty” No. 3447-1V (2006). The research protocol was approved by
the Commission for Bioethical Expertise and authorized by the High-
er Education Institution ‘“Podillia State University” (Protocol No. 3 of
18.10.2024).

The outcome of the analysis is determined by statistical reports
from 22 cynological centers of the National Police of Ukraine for
2023-2024. In total information was provided on N = 819 animals
and 929 pathologies (injuries and diseases). The study was conducted
based on the methods of trivial statistics using a standard one-time
observation plan. Statistical processing of the initial data and analysis
of samples was performed on the basis of a unified variational me-
thod. In accordance with the main disease groups identified, 15 cate-
gorical variables were formed: skin diseases, traumatic injuries, sur-
gical infection, tumors, joint diseases, diseases of the eyes, hearing,
internal non-contagious diseases, respiratory diseases, gastrointestinal
diseases, blood and cardiovascular diseases, renal and urinary tract
diseases, metabolic diseases, obstetric, gynecological, infectious and
parasitic diseases. Breeds were grouped into 5 variables: German
Shepherd, Belgian Shepherd, Labrador, Spaniel, and others (including
Rottweilers and Eastern European Shepherd). The age samples were
divided into 8 levels: from dogs under 1 year old to over 7 years old.
For the groups of service dogs, 4 levels were used depending on the
destination: search, special, reserve and other.

To test for the normality of the distribution, the Shapiro-Wilk test
was used, which is considered the most powerful criterion for small
samples of 8 to 50 values and when there are differences in the skew-
ness of the distribution. If it is necessary to clarify the conclusion, the
Shapiro-Wilk test was duplicated by the Anderson-Darling test,
which uses a specific distribution to calculate critical values and there-
fore has greater sensitivity (Shapiro & Wilk, 1965; Stephens, 1974).
The null hypothesis of normality was rejected at a statistical signific-
ance level of P <0.05 if it was found in both tests. To compare group
means, a one-factor analysis of variance ANOVA was used at a criti-
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cal value of P = 0.05. The final conclusion about the presence/absence
of differences between samples was made on the basis of the Kruskal-
Wallis test at P = 0.05. Calculations were performed in PAST 4.03
(PAST: Paleontological Statistics Software Package for Education
and Data Analysis. Reference manual). The calculated indicators cor-
respond to those accepted in the program.

Results

Dog training centers for the National Police of Ukraine are struc-
tured based on gender, breed, age, and areas of application for dogs.

A lot of statistical information has been derived from the rese-
arch. For the convenience of analyzing the obtained indicators in ac-
cordance with the categorical variables, tables and diagrams were for-
med. Tables 1-5 show the number of records extracted from the re-
ports of dog training centers. The assessment of the changes that oc-
curred in dog training units during the military aggression was made
by comparing the data of the current analysis and a similar study
conducted in 2021. The results of the comparison are shown in the
diagrams. A total of 853 service dogs from the previous study were
included in the analysis. Therefore, for the correct interpretation of the
results, the diagrams show the proportions according to the sample
size. If there were less than 9 (<1%) dogs in a group, they were in-
cluded in the “other” sample. The row «Number of dog training cen-
ters» contains data on the number of units where at least one record of
an animal was found, according to the indicator given in the table
title.

Data on the gender situation in dog training units are presented in
Table 1. To compare, the number of males and females under martial
law and before full-scale aggression is depicted.

Table 1
Distribution of service canines by gender
in dog handler centers of the National Police of Ukraine

Number of dogs All Male Females
2024 819 413 406
2021 853 397 456

In 2021, the percentage of females in cynological centers was
53.5%. However, today the number of females and males has equa-
lized. There is no significant differences between the medians of the
two samples: the general group (F = 0.407; P = 0.526) and males (F =
1.42; P = 0.239). The statistical significance of the female composi-
tion change was weighty (F = 32; P = 0.91*10™*). This result is con-
firmed by the Kruskal-Wallis’s test: total group (P = 0.388); males
(P =0.077); bitches (P = 0.77%107).

Data on the importance of service dogs in units according to their
purpose are given in Table 2. In 2024, the number of search and spe-
cial dogs slightly decreased (by 5.3% in total), but the number of
reserve animals increased significantly (by 7.0%). According to the
document “Instructions for Organizing the Activities of Dog Training
Units of the National Police of Ukraine”, a reserve dog is a dog aged
6 months and older until the end of the training course and exams,
which is not temporarily assigned to a dog handler and is not used in
official activities (https://zakon.rada.gov.ua/laws/show/z1544-16).
The distribution of dogs in cynological centers showed no significant
differences between 2021 and 2024 (P = 0.79). The increase in the
number of reserve dogs in 2024 was due to two main factors: the
work of kennels has improved, which has increased the supply of
puppies to the dog training units, and some dogs are kept as reserves
due to the lack of dog handlers.

Table 2
The number of service dogs (N = 819) in handler dog centers
of the National Police of Ukraine according to their role

Indicators Investigative Special Reserves  Other
Number of dogs 304 313 111 91
Number of dog training centers 22 22 16 22

The percentage shares of the different groups shown in Fig. 1 are
determined by the dogs' intended purpose and determine the actual
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dynamics of the differences found. The “other” group includes ani-
mals whose purpose is specific. These are convoy dogs, guard dogs,
patrol and search dogs, dogs belonging to the Rapid Action Corps and
Explosive Service Department, and dogs whose use was not specified
in the reports.
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Fig. 1. Differentiation of canine dogs in handler dog centers
National Police of Ukraine depending on the intended purpose

The indicators in Table 3 correspond to the format of the data in
the reports from dog training centers, i.e., the division into eight age
groups with a time interval of 1 year is preserved. A similar age diffe-
rentiation is found in many published scientific reports (Kania-
Gierdziewicz et al., 2018; Harvey, 2021), and the limit of differentia-
tion depends on the effective service time of a police dog, which is
usually limited to 8 years of age.

Table 3

Distribution of dog groups by age (N =819)
in handler dog centers National Police of Ukraine, years

Indicators <l 12 23 34 45 56 67 >7
Numberofdogs 20 115 138" 105 817 103™ 957 162"
Number of dog
training centers 9 21 20 21 22 19 20 19

Note: ** —P <0.01; *** —P<0.001.

The distribution of 8 age categorical variables is shown in Figu-
re 2. The current study revealed a 4.9% decrease in the number of
service dogs in the range of 3 to 6 years old. The weighted average
age of animals from 4.9 to 4.97 was increased slightly by the presence
of younger dogs (under 3 years old) and older dogs (over 6 years old).
The deviation found was significantly different from the sample me-
dians (P = 0.012), which means that further growth in the number of
young (under 3 years old) and older (over 6 years old) service dogs is
likely to occur.
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Fig. 2. Age differentiation of canines in handler dog centers
of the National Police of Ukraine

The number of service dogs is depicted in Table 4 by the main
breeds used in dog units. Breeds such as Rottweiler and Eastern Euro-
pean Shepherd were rarely reported. For example, for Rottweilers,
only seven records were extracted in 6 dog training centers, and for
Eastern European Shepherds, only three records were extracted, one

for each of the 3 dog training units. There were also breeds with un-
specified names. Similar to Table 2, these records are aggregated in
the “other breeds” column.

Table 4
Breed-specific numbers for service dogs
in National Police of Ukraine's handler dog centers (N = 819)

. German Belgian  Lab- . Other
Indicators Shepherd  Shepherd rador Spaniel breeds”
Number of dogs 5037 203" 47 297 37T
Number of dog training » » 16 10 »
centers
n
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Fig. 3. Differentiation of canines in handler dog centers National
Police of Ukraine by breed: ** — P <0.01; *** —P <0.001;
+ kept by <1% in Cynological Centers (Rottweiler,
Eastern European Shepherd, breed name not specified)

Comparison of the overall total proportions showed that there
were no statistically significant changes in the inter-breed distribution
of dogs in the surveys compared (P = 0.793). Comparing individual
breeds yielded similar outcomes. The main share belongs to two
breeds: German and Belgian (Malinois) shepherds. The total share of
these sheepdogs in the dog cynological centers of the National Police
of Ukraine was 84.5%. The detected increase in Malinois by 7.8%
compared to 2021 was statistically significant (P = 0.0049), which
necessitates the search for factors influencing the detected shift.

The main groups of diseases were considered when compiling
Table 5 according to statistical information on injuries and diseases of
police dogs contained in the reports.

The 2021 study, with 866 records being identified, was compared
to the changes in injuries and diseases. The initial data were combined
into samples according to 15 categorical variables. Table 5 shows the
total number of records of diseases and injuries for each group and the
number of handler dog centers where they were detected. For ease of
analysis, the groups are sorted from largest to smallest.

The diagram in Figure 4 shows the shares of each of the 15 gro-
ups in accordance with the names of the categorical variables.

Table 6 compares the frequencies of major diseases and injuries
in the 6 groups with the maximum number of records identified in
previous and current studies. In total, the number of these records was
77.9% (in 2021) and 77.2% (in 2024). The groups show the propor-
tions of the most common pathologies. By analogy with the previous
tables, the few cases identified with a frequency of less than 1% are
combined in the “other” subgroups. Comparison of frequencies re-
vealed no statistically significant difference between the groups (P =
0.99) and in individual samples.

The main groups include 6 with a detection rate of diseases and
injuries of more than 5% in both studies (an exception was made for
the group of joint diseases with a rate of 4.97% in 2021). Pathologies
in the other 9 groups were rare. Because some of the most common
diseases identified in them only occur 57 times (<1%), they have no
impact on the epizootic situation. The data of records for these groups
are given to reflect the correctness of the results obtained in the analy-
sis of diseases and injuries. Theoretically, they may be influenced by
the participation of dogs in combat operations and slightly change the
final results.

Regulatory Mechanisms in Biosystems, 2025, 16(1), e25008



Table 5

Number of service dogs by disease groups in National Police of Ukraine handler dog centers (N = 819)

72}
E M
k3] 1] 2
= O % @ 172]
g g s £ 8 .5 E g g 3 s Bz
Indi E 2 g 2 § 22 3 Eg <E 2 L2 28
icators B < & o Z g2 € 93 5§58 ° wE 58 %3
S8 9 © © © 3 S » g g ! & Q °F 2.2 ©°2
8 B 5w 8 8 2 82 § 22 g 223 B 85 =5 8¢
22 8 g5 & 2 2 2§ S8 ©8 5 Bg = %2 8 22 E
5z 22 3% 8§ § £ g8 B 53 E z2 § 2% 8 275 2
B 172] = < = = 3 . % = -
AH 8 A2 A A £ AE & ME £ D S BAE E8 B§#%
Number of records 1927 1457 1397 132 63 527 527 24 24T 23 237 19 18 12 2"
Number of dog training centers 19 19 20 14 15 11 9 9 6 10 8 5 5 4 3
Note: * —P <0.05; ** - P <0.01; *** - P<0.001.
o 26
w S 24 ~ —
°o v 22 Q a-R 2021 @2024— |
[T 20 N-o x = —
93 18 n-n—8-4 e ~-
EZS 16 Lw-=_—" < -4 1
=R = ]
c 'g 14 Ny N
p— 12 - 4 -
M @ [
2 o 10 1 R— o— -
@] 5 ) ~
+~ ¢ 8 1 o2 o 2w 22— W] @ ® =
@ © 6 1 ®-8—x-g—~ — S = 1 5 Y- R 5w —-¥—2-g— —
£ 8 4 1 AN — —at | Y NS G a—
- 2 | . — | - | . I 3 ~—
£z 2 I = O
g o ] 8 5 2 3 ® E 8 & g 3 8 ] ]
T wn @ = = o 0 = [0 o © S o 0 0 «n n
28 @ 5 5 £ © 5 < s 3 b= © © 1 ©
" ] = Q L = 3 Q ] Q ]
Do 2 g &L > 2 2 79 wm O e 2 T e 2 2
o S S £ = S = =2 B 3 I S S5 © S
c = = = v = = L O g 2
S T 3 £ s 28 8% ©EF 3 s £8 3 £
7] IS = (] @ o5 v g L 8 + 2 A
= w0 - > 5 o< ©9 T < Lo b o
"_f A ] 2 g g T @ S v 38 ] L o
@ o 2] S <) = o] o £
] [V o 8] c
Bul 9 < >
o Ke] ] to
o b4

Fig.4. Disease and injuries in handler dog centers of the National Police of Ukraine are classified according to categorical variables

Table 6
The National Police of Ukraine cynological centers have a high percentage of injuries and diseases among groups with a share of more than 5%
. L . .. Diseases vision . . . e
Skin diseases Traumatic injuries Diseases of joints and hearing Diseases of gastrointestinal tract Parasitic diseases
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Information on diseases and injuries was obtained from dog han-
dlers who were with their animals in the de-occupied territories and
the first military veterinary hospital. The hospital with a rehabilitation
center was founded in 2018 in Khmelnytskyi. At the beginning of the
war, it was reformed into a military veterinary center. The main task
of the medical institution is to provide assistance to wounded and sick
service dogs of law enforcement agencies that took part in special
missions. In total, 29.7% of the dogs were deployed once, another
14.5% had two missions and 6.81% visited the frontline area more
than twice. The most commonly used breeds were German Shephe-
rds (55.6%), Malinois (30.4%) and Spaniels (6.67%). Service dogs
were mainly used for demining 57.8% and for rescue work (clearing
rubble, searching for the wounded and dead) 24.4%. Some dogs were
used in canine-assisted therapy sessions (2.96%) in military hospitals
for psychological rehabilitation of military personnel.

We received 155 records of service dogs treated in the hospital
since 2022, of which one third were police dogs. According to the
dog handlers, injuries accounted for 50.0% of the patients, 32.5%
being contusions, 24.0% being wounds, including 18.8% inflicted by
sharp objects (glass, vegetation, rebar, etc.), and 14.3% being sprains
and bruises. The following information was received from the hospit-
al: traumas accounted for 24.1% (contusions 18.5%), wounds 18.5%,
including sharp objects (glass, vegetation, rebar, etc.) 14.8%, sprains
and bruises 9.3%. Among the diseases, the most common were prob-
lems with the musculoskeletal system (dog handlers — 18.2%, hospi-
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tal — 13.0%) ; gastrointestinal tract (14.9% and 7.4%); eyesight and
hearing (13.5% and 7.4%); skin diseases (9.5% and 7.4%); kidney
and urinary system pathologies (8.1% and 3.7%); parasitic diseases
(8.1% and 3.7%); infectious diseases (12.8%); respiratory diseases
(10.1%); and heart failure (4.7%). The last three groups were not
registered at the hospital. Among other pathological conditions, the
most common were mental disorders related to stressful situations
(7.8% and 5.6%).

Discussion

The military operations have dramatically changed the organizati-
on of security, defense and law enforcement services. Since the first
days of the war, Ukraine has been subjected to a wave of spontaneous
movement of people and things across the country. The number of
illegally moved items during this chaos has increased significantly,
which has a negative impact on law and order and national security.
After 2014, police sniffer dogs were used at checkpoints on the con-
tact line in Luhansk and Donetsk regions. Their use has become more
pertinent today. Numerous movements of people across the territory
of Ukraine and the emergence of a large number of weapons, ammu-
nition and explosives have led to an increase in the number of cases of
their illegal use, including transportation, storage and use. In addition,
drug trafficking has become widespread. The area of mined land has
increased enormously, residential buildings are being destroyed by

Regulatory Mechanisms in Biosystems, 2025, 16(1), e25008



hostile attacks, and sabotage groups are entering the territory of
Ukraine, which significantly affects the priority areas of activity of the
National Police of Ukraine. These phenomena pose a complex prob-
lem for the police, which is now complicated by martial law and the
development of new technologies that allow for the concealment or
‘whitewashing’ of illegal activities (Seliukov, 2023). Among these
problems, it is necessary to highlight those where there is a need to
use service dogs. These include de-mining of territories and buildings,
protection of public order and public safety, investigation of war
crimes in active hostilities, psychological support of police activities
under martial law, and provision of primary psychological assistance
by police to various categories of citizens (Bezpalova et al., 2022).
Ensuring the implementation of these roles in the activities of dog
training centers is accompanied by structural changes.

Structural changes in the form of cynological centers under mar-
tial law.

Sending the most gifted animals to the frontline zone affects the
structure of handler dog centers. Some dogs are retired due to injuries
and diseases sustained during special missions, some die, and some
are replaced by young animals to supplement the existing units.
The average number of dogs in cynological centers in 2021 was 34.1
,increasing to 37.2 in 2024. The growth was due to three main factors:

1) opening of a new kennel at the handler dog centers of National
Police of Ukraine in Khmelnytskyi, where the third batch of reserve
dogs is being prepared for release (https://projects.gazeta.ua/psy-u-
politsiyil 144755);

2) reduction in the number of dog units due to the occupation of
the eastern regions;

3) assistance to law enforcement agencies from abroad; in parti-
cular, at the initiative of the Howard Buffett Foundation, 100 German
and Belgian Shepherd dogs were transferred to Ukraine from differ-
ent European countries (https://socportal.info/ua/news/chetverta-
partiya-sluzhbovikh-sobak-pribula-z-evropi-v-ukrainu).

The trend towards an increase in the number of males should be
regarded as positive, because in cynological centers in other countries,
the prevalence of service males is significant. Most K9 dogs are male.
Male dogs are more aggressive and stronger, usually more dominant,
active and independent. Also, a working dog is an intact male. The
combination of these behavioral, character and physical characteris-
tics causes gender disparity in the number of dogs in the police. In
combat situations, male dogs can potentially perform more tasks than
females. However, some females with outstanding abilities are used
as special purpose dogs to detect explosives, drugs, contraband, etc.
(Scandurra et al., 2018).

The age range of 4 to 6 years is quite common for law enforce-
ment dogs. This has been reported in a number of studies. For exam-
ple, the average age of 4.58 £ 2.95 years was found for 1220 comba-
tant dogs in Iraq (Tamimi & Wali, 2019). A similar figure for military
dogs participating in humanitarian missions in Afghanistan was 4.4
years (Spinella et al., 2022).

There have been changes in the breed composition of service
dogs. The choice of a dog to serve in law enforcement agencies impo-
ses special requirements on applicants. That is why only about a do-
zen breeds are adapted to perform tasks in the police. Two breeds are
mainly used in K-9 units: the German and Belgian Shepherd. For
example, in the Polish police, the main breed is the German Shepherd
(73.4%). Belgian Shepherds are in second place in terms of distribu-
tion, but in much smaller numbers (14.9%) (Gasiorowski, 2019).
The situation is similar in domestic law enforcement agencies. A
recent study (Pavlenko et al., 2023) points to several factors that de-
termine the advantage of the Belgian Shepherd in law enforcement
agencies. Firstly, 100% of Belgian Shepherd dogs were tied to their
handler, and older Malinois were preferred for this trait. Secondly, all
Belgian Shepherds were actively defensive, that is, they had a better
defensive reaction to irritation. Now, when manning the canine units
of the National Police of Ukraine, the specifics of dog use are taken
into account and breeds are used with the most desirable qualities of
the higher nervous system for special-purpose training. In recent
years, dogs that work effectively in the search for narcotics and in
anti-terrorism groups (Malinois) and that search for explosives (La-

brador, Retriever) have become more common. Changes in the staft-
ing of cynological centers with dogs depending on the purpose were
identified. Similar to our results, the structure of K-9s was found in a
study of 151 animals in Egyptian police dogs (Haithem et al., 2011).
Among them, there were only 30 females (19.9%), German Shephe-
rds (72.2%), Malinois (11.3%), Labradors (8.61%), search (66.2%)
and reserve (15.9%). Among the 774 young, non-deployed, active
service dogs in the US Army, the majority were male (74%), German
(39%) or Belgian Shepherds (31%) (Schuh-Renner et al., 2021).

In 2024, traumatic injuries in dogs accounted for 15.6%, and their
share decreased by 0.6% over three years. In total, there were 8 trau-
matic pathologies in the sample: sprains, wounds, hernias, bruises,
paw injuries, hematomas, corneal wounds and foreign bodies.
Wounds were clearly the most common, with problems with them,
affecting every tenth case, but their proportion has not changed over
the three years. There was also no statistically significant difference in
the results of the two studies (P = 0.796). The largest increase was
found for paw injuries from 0.231% in 2021 to 2.48% (18 dogs) in
2024. This type of injury most often occurs when dealing with the
consequences of damage to infrastructure facilities, when clearing
rubble and searching for people in areas of building destruction, the
presence of shrapnel fields after explosions and patrolling in unfami-
liar terrain. Obviously, the conditions of martial law did not signifi-
cantly change the distribution of pathologies in the group. Data from a
military hospital showed that the difference in the proportion of dogs
injured and referred for treatment was only 4% following rotations to
the frontline areas.

For dogs that have been in the de-occupied areas, contusion-
related injuries are of particular concern. The international classifica-
tion of diseases does not include the diagnosis of contusion, and in-
stead usually refers to different types of injuries. Most dog handlers
who have been with their animals in the frontline zone interpret inju-
ries not by the consequences of the injury, but by the cause of their
occurrence, bringing them into a general group called “contusion”.
Cases with minor consequences of injuries, which rather affect the
neuropsychological state of the dog (fright, inadequate behavior,
nervous excitement, etc.), prevail. These include 32.5% of injuries,
after which almost all dogs recover on their own and return to full
performance of tasks after a while. Serious injuries with contusions
were not very common. In fact, 18.5% of dogs were admitted to the
hospital for surgical treatment.

There is limited literature on the types of injuries dogs experience
in deployment and combat zones. One study collected status and
medical data for 794 U.S. Army service dogs deployed to Iraq from
2003 to 2007. During this time, 62% of them had medical consulta-
tions. The majority of the population were German Shepherds (56%)
and intact males (49%) and were certified for patrol and explosives
detection. During their first deployment, 20% were injured. Risk
factors were analyzed by breed, age, and professional assignment.
Compared to German Shepherds, Belgian Shepherds (P = 0.04) and
Labradors (P = 0.02) had a higher chance of being injured. Among
older dogs, this risk was about 50% higher than among younger dogs
(P =0.01). This was especially true for musculoskeletal injuries and
animals with specialized search certification (P = 0.02) (Mey et al.,
2020).

Gastrointestinal pathologies are among the most common diseas-
es in law enforcement dogs. Park et al. (2023) found that gastrointes-
tinal disorders (25.3%) were more frequently diagnosed in military
dogs at the South Korean Armed Forces Medical Research Institute,
based on medical data from 553 animals. Similar problems (17.1% of
diseases) were quite common in Egyptian police service dogs (Takara
& Harrell, 2014). An analysis of non-combat-related illnesses and in-
juries and lost days of service over 24 months among 126 US Army
Special Operations dogs showed that among 143 events that resulted
in the loss of 4130 (70.9%) working days, pathologies of the gastroin-
testinal tract accounted for 13 cases and 296 days (95%, CI) (Har-
roun-White et al., 2024).

The extracted records indicate that there were 192 cases of gast-
rointestinal diseases in our study, which is 37 more (2.77%) than in
2021. In total, this sample contained data on 13 diseases. There was
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no significant difference between the medians of the samples (P =
0.292). The largest increase was found for alimentary enteritis (14 ca-
ses), enterocolitis (28 cases), and gastroenteritis (12 cases). Transport
stress, temporary change of habitat, fires, explosions negatively affect
the immune system of dogs, which leads to disruption of the digestive
system and increases the risk of infection with viruses, pathogenic and
opportunistic bacteria (Didukh et al., 2014). The use of dogs in the ro-
tation zone can lead to negative factors that are widespread. Negative
factors are prevalent when dogs are used in the rotation area.

The proportion of dogs with gastrointestinal problems after rota-
tions was 14.8%, and 7.44% were treated. Therefore, the analysis
should take into account the possible impact of combat stressors on
the increase in gastrointestinal pathologies. Among other problems,
attention should be paid to dyspepsia, which is a typical symptom of
digestive disorders, especially problems with the large or small intes-
tine. In the previously cited work (Haithem et al., 2011), the incidence
of diarrhea among Egyptian police dogs was in 4th place (9.1%).
Alves et al. (2021) analyzed the prevalence of diarrhea in 188 police
dogs and its relationship to feeding and activity levels. According to
the Bristol Stool Form Scale, the prevalence of diarrhea was 10.6%,
with 4% of dogs having liquid form and an increase in the frequency
of defecation (12%). Several studies have pointed to stress as an im-
portant cause of diarrhea. The intestinal tract is very susceptible to
stress and clinical signs can develop rapidly and last for a long time
(Simpson, 1998; Gareau et al., 2008).

Records of 6 pathologies were found among the diseases of the
organs of vision and hearing: otitis media, cataracts, conjunctivitis,
eyelid rolling, keratitis, and blepharitis. There was no statistically
significant difference between the results of the two studies (P =
0.748). The last 4 diseases were extremely rare: 9 cases in 2021 and
14 in the current study. The main prevalence is otitis media and cata-
racts. There was a decrease in otitis media by 16 and cataracts by
6 cases. Comparison of the frequencies using Fisher's exact test indi-
cates that the differences found are not significant (P = 0.628).
The number of these pathologies for dogs in the combat zone was
13.5%, and 7.4% were treated in the hospital.

Almost 300,000 Japanese dogs were tested and it was found that
16.4% of females and 17.2% of males had hearing loss (Inoue et al.,
2015). In 1220 Iraqi police dogs sent to the Baghdad Veterinary Hos-
pital, 36 cases of otitis media and 1 case each of deafhess and hearing
loss were detected among the diseases of the hearing aid. Eight cases
of blindness, 5 cases of dry keratoconjunctivitis, 2 episodes of visual
impairment, and one case each of cataract and telesiosis were the only
eye diseases that were present, making the number of eye diseases
significantly less (Tamimi & Wali, 2019). Eye diseases were found to
be low (0.49%) among police dogs in Egypt. However, 10.7% of the
animals studied had hearing problems, and 8.54% were infected.
(Haithem et al., 2011). In a retrospective study of dogs in veterinary
hospitals in North America, the prevalence of cataracts ranged from
0.95% in the 1970s to 3.5% between 1994 and 2003 (Gelatt & Mack-
ay, 2005). Ophthalmological abnormalities and refractive errors in
Brazilian police dogs assessed on the basis of an examination of 61
animals showed that the main pathology was primary cataract and
myopia, and the most common abnormality was myopia (de Oliveira
et al., 2020). Ofitis media was more common among military dogs. A
Technical report by Butler et al. (2021) found that the majority of
visits were for four pathology categories, and 25% of them were for
otitis externa.

In both of our studies, the percentage of skin diseases among the
total cases of disease and injury was within 14%. There was no statis-
tically significant difference between the frequency and number of
cases in 2021 and 2024. In the latter study, the number of dermatitis
decreased by 2.09% and eczema by 0.55%, but the number of sub-
and allergic dermatitis cases increased by 0.63% and 2.46%, respec-
tively. The chronic allergic skin condition known as eczema or atopic
dermatitis is often accompanied by inflammation. The disease is
genetic and is the second most common in dogs (Griffin & DeBoer,
2001). Pododermatitis is an inflammatory process that occurs on the
animal's limbs: paw pads, interdigital space, nail bed, and other simi-
lar areas. In an extensive study of 3,864 dogs (Rakha etal., 2015),
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dermatological problems were detected in 662 cases, of which 17.1%
of patients were sick. The annual prevalence of diseases in 18 diag-
nostic categories among insured dogs in Japan was highest for derma-
tological disorders (22.6% for females and 23.3% for males) (Inoue et
al,, 2015). In 25% of military dogs after military deployment, the
most common diseases or injuries were related to the dermatological
system (Takara & Harrell, 2014).

The physical health of a service dog is greatly impacted by the
musculoskeletal system, as even minor conditions can lead to the
animal's unfitness to perform its duties and the potential for early
retirement. In our analysis, four pathologies were significant: arthritis,
bursitis (hygroma), hip (balloon) osteoarthritis and dysplasia. A total
of 63 cases were detected compared to 43 in 2021. Comparison of the
frequencies of the two studies using Fisher's exact test shows no sig-
nificant differences between them: p (no assoc.) = 0.524. Around 3%
of joint diseases are caused by arthritis. In the 2024 study, the maxi-
mum increase in coxarthrosis was found from 0.24 to 2.05%.

In other studies ,up to 69% of police dog cases are attributed to
lameness (Evans et al., 2007; Worth et al., 2013). The prevalence of
osteoarthritis in the UK dog population over a one-year period was
2.5% (Clos — 2.4-2.5%). The literature reports conflicting estimates of
the prevalence of this disease. Based on primary care data, estimates
range from 6.6% to 20.0%. Radiographic and clinical findings from
North American studies have shown age-specific prevalence rates
ranging from 20% in dogs over one year of age to 80% in dogs over
eight years of age (Anderson et al., 2018). Osteoarthritis of the hip is
very common in large police dog breeds such as German Shepherd
and Labrador and is not only seen in older animals (Alves et al.,
2020). According to a study on 123 young dogs, 39.8% had os-
teoarthritis in their joints, and 16.3% and 23.6% had a moderate or
mild condition, respectively, depending on their pain threshold (Eno-
moto et al., 2024). A study of 203 police German Shepherds in the
emergency department of the University of Pennsylvania Veterinary
Hospital showed that orthopedic problems were significantly more
common than in domestic shepherds (Parr & Otto, 2011). These
studies are important because they point to an important problem in
the formation of the contingent of dogs in handler dog centers, where
today the majority of animals are German Shepherds and the main
activity is associated with constant movement.

Parasitic disease risk decreased by 2.67% even though there was
an increase in negative factors related to using police dogs under
martial law. Among the pathologies, toxocariasis was the most com-
monly detected disease (2.37% (+1.22% by 2021), and the maximum
reduction was in babesiosis (—1.12%). Other diseases (demodicosis,
otodectosis and dirofilariasis) had a prevalence of up to 1%, and lice
were not recorded at all. The Kruskal-Wallis test for comparison of
medians shows no statistically significant differences between the
samples (P = 0.855).

Protozoan parasites, such as Babesia canis, Hepatozoon canis,
and Ehrlichia canis, transmit tick-borne infection, which is one of the
most common diseases in dogs. Studies conducted in China have
shown that the prevalence of Babesia spp. in dogs ranged from 1.2%
to 11.3% (Xu et al., 2015), in India from 10.9% to 19.1% (Mittal
etal., 2019) and in Nigeria 61.1% (Adebayo et al., 2016). Parasitic
pathologies are quite common among police and military dogs. The
results of screening 242 blood samples from police dogs in Egypt
showed that 62 were positive for B. vogeli infection, of which 51
cases were German Shepherds and 10 cases were Malinois. Of these,
54 were male dogs and 36 cases were classified as severe. Of the 62
positive Babesia blood samples, 45.2% were positive for E. canis
infection (Zaki et al., 2021). Military working dogs face a greater risk
of being infected with vector-borne pathogens due to their kenneling
and regular contact with vectors of infectious disease. To assess the
level of infectious disease centrioles in clinically healthy dogs of the
Austrian Armed Forces, 94 animals were examined. Babesia canis
DNA was detected in six animals. The prevalence of B. canis in this
study was only 6.4%, which can be considered low to moderate com-
pared to other European countries (Solano-Gallego et al., 2016;
Sonnberger et al., 2021). For example, in Poland, a prevalence of
B. canis of 25.3% was found in 82 sled dogs that were also kept out-
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doors (Welc-Faleciak et al., 2009). Military dogs in Portugal had a
seroprevalence of 7% out of one hundred tested (Alho et al., 2016).
Seropositive dogs (19.8% of 197 dogs tested) without any clinical
signs were found in a study in Romania. The sampling area was
found to have a high prevalence of B. canis infection, which is a sig-
nificant pathogen for the local dog population (Imre et al., 2013).

The other 9 categorical variables were analyzed through a basic
statistical analysis, which only determined the average and maximum
values. In these groups, 207 records were found for 28 diseases. In
2024, there was no record of diseases like paraproctitis, obesity, skin
staphylococci, and ehrlichiosis, and they were detected only once in
the previous study. In 2021, the following indicators were obtained:
191 records of 32 pathologies . Among the most common pathologies
in 2024 were tumors and bronchitis — 23 cases each. Compared to
2021, the largest increase was found: for bronchitis 12, heart failure
11, laryngitis 10 and vitamin deficiency 6 cases. The largest reduction
in the number of pathologies was recorded: urolithiasis 10, cystitis
and adenovirus — 9 each, and allergy 7 cases. In total, the largest in-
crease of 22 cases in 2024 was recorded for the group of respiratory
system diseases, and the largest decrease of 19 cases was recorded for
the group of kidney and urinary tract diseases.

It should be pointed out that there is another aspect of the morbid-
ity analysis that needs to be considered. During the reporting period,
929 cases of diseases were detected in 819 dogs. This means that at
least 103 cases were repeated or some animals had two or more pa-
thologies at the same time. In the initial case, we encounter two or
more diseases that occur sequentially within a short period of time,
typically with distinct etiologies and pathogenesis. In the second case,
we are talking about multimorbidity. Polymorbidity is the presence in
an individual of several diseases that have a synchronous course in
different phases and stages of their development, both related and un-
related to each other by pathogenesis and genetics (Jakovljevi¢ &
Ostoji¢, 2013; Chiang et al., 2018). The presence of such pathological
conditions has serious negative consequences. Firstly, the duration of
work of such dogs is reduced due to the increased time for treatment;
secondly, they require additional care and veterinary services; thirdly,
their physical and psychological condition does not allow them to
fully perform their duties. As a rule, such animals are retired from
service. A study conducted by Levchenko & Fasolja (2008) revealed
that service dogs at the Interregional Center of Cynology (Zhytomyr)
have a high prevalence of multiple internal pathologies. Multiple
internal pathology is registered in 12-48.5% of dogs of working
breeds. It is especially evident in elderly dogs, when the following
pathologies can be combined: non-inflammatory skin diseases, cardi-
opathies, chronic diseases of the respiratory tract, oral cavity, liver,
kidneys and urinary tract, central nervous system diseases, tumors,
etc.

To assess polymorbidity, we used an indicator that shows the
number of diseases per dog: I = nincidence/ndog. The value of 124 in
our study was 929/819 = 1.13, while the value of 121 in the previous
study was 866/853 = 1.02. The proportion of animals older than
5 years increased from 38.6 to 44%. For dogs that were on rotation,
these indicators had the following values: 24.2 and 23%, respectively,
and there were 1.45 to 2.50 pathologies per dog (mean 1.77), which
significantly exceeded the 124 indicator. The number of diseases
associated with stress, musculoskeletal disorders (arthritis) and limb
injuries increased significantly, i.e. the reasons for the increase in
multiple pathologies and polymorbidity were two factors: the age of
the dogs and participation in special tasks in the de-occupied territo-
ries.

Conclusion

The National Police of Ukraine's dog training centers had an ave-
rage of 37.2 dogs per center in 2024, up from 34.1 in 2021. The two
most dominant breeds of shepherds were German and Belgian, with
84.5% of the population. The number of search and special dogs de-
creased by 5.3%, but the number of reserve animals increased by 7%.

Traumatic injuries were responsible for 15.6% of all dog injuries,
and their share decreased by 0.6% in three years. In this group, every

tenth case was related to wounds, among which paw injuries increa-
sed from 0.231% to 2.48%. Among the diseases, the most common
were lesions of the gastrointestinal tract (20.8%). Cataracts and otitis
media were the most common among diseases of the eyes and ears.
Skin diseases had a declining trend: the number of dermatitis de-
creased by 2.09% and eczema by 0.55%. In the category of diseases
of the musculoskeletal system, arthritis was the most common, and
the maximum increase was recorded for coxarthrosis and bursitis.
Toxacarosis and babesiosis were the most common parasitic diseases.
A 10.8% increase was observed in polymorbidity and multiple pa-
thologies due to the presence of service dogs on the contact line and
in de-occupied territories.

This research was supported by the Ministry of Education and Science of
Ukraine under the initiative topic No. 0122u201577 “Creation of a database
and bank of biological material of the National Police of Ukraine service dogs”.

The authors declare that they have no conflict of interest.

References

Adebayo, O. O., Ajadi, R. A., Omobowale, T. O., Omotainse, S. O., Dipeolu,
M. A., Nottidge, H. O., & Otesile, E. B. (2016). Reliability of clinical mo-
nitoring for the diagnosis of babesiosis in dogs in Nigeria. Veterinary Me-
dicine, 7, 85-90.

Alho, A. M., Pita, J., Amaro, A., Amaro, F., Schnyder, M., Grimm, F., Custo-
dio, A. C., Cardoso, L., Deplazes, P., & de Carvalho, L. M. (2016). Sero-
prevalence of vector-borne pathogens and molecular detection of Borrelia
afzelii in military dogs from Portugal. Parasites and Vectors, 9(1), 225.

Alves, J. C., Jorge, P., & Santos, A. (2021). A survey on the prevalence of diar-
thea in a Portuguese population of police working dogs. BMC Veterinary
Research, 17(1), 211.

Alves, J. C., Santos, A., Jorge, P., Lavrador, C., & Carreira, L. M. (2020). Clini-
cal and diagnostic imaging findings in police working dogs referred for hip
osteoarthritis. BMC Veterinary Research, 16(1), 425.

Amiot, C. E., Gagné, C., & Bastian, B. (2022). Pet ownership and psychologi-
cal well-being during the COVID-19 pandemic. Scientific Reports, 12(1),
6091.

Anderson, K. L., O'Neill, D. G., Brodbelt, D. C., Church, D. B., Meeson, R. L.,
Sargan, D., Summers, J. F., Zulch, H., & Collins, L. M. (2018). Prevalen-
ce, duration and risk factors for appendicular osteoarthritis in a UK dog
population under primary veterinary care. Scientific Reports, 8(1), 5641.

Bezpalova, O. 1., Chishko, K. O., Bakhaeva, A. S., & Makarenko, V. S. (2022).
Administratyvna dijal'nist' policii' v umovah vojennogo stanu [Administra-
tive activity of the police under martial law]. Kharkiv (in Ukrainian).

Bezpalova, O. 1., Klochko, A. M., Jafarova, O. V., Shatrava, S. O., Pchelin,
V.B., Rezanov, S. A., Panova, O. O., Ivantsov, V. O., Selyukov, V. S.,
Kachynska, M. O., Makarenko, V. S., & Chyshko, K. O. (2019). Kinolo-
gichne zabezpechennia diyal'nosti pidrozdiliv Nacional'noyi policiyi [Ca-
nine support for the activities of national police units]. MVS Ukrayiny,
KHNUVS, Kharkiv (in Ukrainian).

Bibbo, J., Curl, A. L., & Johnson, R. A. (2019). Pets in the lives of older adults:
A life course perspective. Anthrozods, 32(4), 541-554.

Blaszezyk, H. (2019). Wykorzystywanie psow stuzbowych w formacjach
mundurowych [The use of service dogs in uniformed services]. Security
Economy and Law, 25, 5-25 (in Polish).

Butler, W. P., McGinley, L. A., Smith, D. E., Burch, D. S., Thomas, T. M., &
Serres, J. L. (2021). A large case series of aeromedically evacuated mili-
tary working dogs with a resultant validation algorithm for the theater va-
lidating flight surgeon. Technical Report, Final Report. Vol. 84. DoD Mili-
tary Working Dog Veterinary Service, Joint Base San Antonio, Lackland;
3 US Army Combat Capabilities Development Command — Indo-Pacific,
Canberra.

Chiang, J. I, Jani, B. D., Mair, F. S., Nicholl, B. L, Furler, J., O'Neal, D., Jen-
kins, A., Condron, P., & Manski-Nankervis, J. A. (2018). Associations be-
tween multimorbidity, all-cause mortality and glycaemia in people with
type 2 diabetes: A systematic review. PloS One, 13(12), €0209585.

de Olliveira, J. K., Bortolini, M., Schaller, M., Schuchmann, R. K., Moore, B. A.,
& Montiani-Ferreira, F. (2020). The ophthalmic health and refractive state
of working dogs in South Brazil. Open Veterinary Journal, 10(1), 22-30.

Didukh, A. V., Fasolya, V. P., & Kopystko, R. (2014). Intensive therapy for
acute gastroenteritis. Bulletin of Sumy National Agrarian University, Ve-
terinary Medicine, 1, 221-225.

Edwards, T. H., Scott, L. L. F., Gonyeau, K. E., Howard, E. H., Parker, J. S., &
Hall, K. (2021). Comparison of trauma sustained by civilian dogs and de-
ployed military working dogs. Journal of Veterinary Emergency and Criti-
cal Care, 31(4), 498-507.

Regulatory Mechanisms in Biosystems, 2025, 16(1), e25008


http://doi.org/10.2147/VMRR.S104072
http://doi.org/10.2147/VMRR.S104072
http://doi.org/10.2147/VMRR.S104072
http://doi.org/10.2147/VMRR.S104072
http://doi.org/10.1186/s13071-016-1509-2
http://doi.org/10.1186/s13071-016-1509-2
http://doi.org/10.1186/s13071-016-1509-2
http://doi.org/10.1186/s13071-016-1509-2
http://doi.org/10.1186/s12917-021-02920-y
http://doi.org/10.1186/s12917-021-02920-y
http://doi.org/10.1186/s12917-021-02920-y
http://doi.org/10.1186/s12917-020-02647-2
http://doi.org/10.1186/s12917-020-02647-2
http://doi.org/10.1186/s12917-020-02647-2
http://doi.org/10.1038/s41598-022-10019-z
http://doi.org/10.1038/s41598-022-10019-z
http://doi.org/10.1038/s41598-022-10019-z
http://doi.org/10.1038/s41598-018-23940-z
http://doi.org/10.1038/s41598-018-23940-z
http://doi.org/10.1038/s41598-018-23940-z
http://doi.org/10.1038/s41598-018-23940-z
http://doi.org/10.1080/08927936.2019.1621541
http://doi.org/10.1080/08927936.2019.1621541
http://doi.org/10.24356/SEL/25/1
http://doi.org/10.24356/SEL/25/1
http://doi.org/10.24356/SEL/25/1
http://doi.org/10.1371/journal.pone.0209585
http://doi.org/10.1371/journal.pone.0209585
http://doi.org/10.1371/journal.pone.0209585
http://doi.org/10.1371/journal.pone.0209585
http://doi.org/10.4314/ovj.v10i1.5
http://doi.org/10.4314/ovj.v10i1.5
http://doi.org/10.4314/ovj.v10i1.5
http://doi.org/10.1111/vec.13064
http://doi.org/10.1111/vec.13064
http://doi.org/10.1111/vec.13064
http://doi.org/10.1111/vec.13064

Enomoto, M., de Castro, N., Hash, J., Thomson, A., Nakanishi-Hester, A.,
Perry, E., Aker, S., Haupt, E., Opperman, L., Roe, S., Cole, T., Thompson,
N. A, Innes, J. F., & Lascelles, B. D. X. (2024). Prevalence of radiogra-
phic appendicular osteoarthritis and associated clinical signs in young
dogs. Scientific Reports, 14(1), 2827.

Evans, R. 1., Herbold, J. R., Bradshaw, B. S., & Moore, G. E. (2007). Causes
for discharge of military working dogs from service: 268 cases (2000—
2004). Journal of the American Veterinary Medical Association, 231(8),
1215-1220.

Gareau, M. G, Silva, M. A., & Perdue, M. H. (2008). Pathophysiological me-
chanisms of stress-induced intestinal damage. Current Molecular Medici-
ne, 8(4),274-281.

Garmash, V. V. (2019). Misce kinologichnyh pidrozdiliv u strukturi nacion-
al'noyi policiyi Ukrayiny ta v systemi ministerstva vnutrishnih sprav [Lo-
cation of kynological units in the structure of the National Police of
Ukraine and in the system of the Ministry of the Internal Affairs]. Law and
Safety, 74, 24-29 (in Ukrainian).

Gasiorowski, M. (2019). Use of police dogs in the Polish Police in the opinion
of dog handlers. Internal Security, 11(1), 159-168.

Gelatt, K. N., & Mackay, E. O. (2005). Prevalence of primary breed-related ca-
taracts in the dog in North America. Veterinary Ophthalmology, 8(2),
101-111.

Griffin, C. E., & DeBoer, D. J. (2001). The ACVD task force on canine atopic
dermatitis (XIV): Clinical manifestations of canine atopic dermatitis. Vete-
rinary Immunology and Immunopathology, 81(3-4), 255-269.

Haithem, M., Wael, F., Kelany, M., & Ebada, M. (2011). Field survey on most
common medicinal and surgical diseases in police guard and explosive
dogs from 11/2007-2/2010. Journal of American Science, 7(4), 816-826.

Harroun-White, H. E., Facciolla, C. A., & Knobbe, M. G. (2024). Noncombat
injury and illness prevalence and working score percentage quantify the
impact on duty availability in US Army Special Operations military wor-
king dogs. Journal of the American Veterinary Medical Association,
262(9), 1209-1214.

Harvey N. D. (2021). How old is my dog? Identification of rational age grou-
pings in pet dogs based upon normative age-linked processes. Frontiers in
Veterinary Science, 8, 643085.

Imre, M., Farkas, R., Ilie, M., Imre, K., Hotea, I., Morariu, S., Morar, D., & Da-
rabus, G. (2013). Seroprevalence of Babesia canis infection in clinically
healthy dogs from Western Romania. The Journal of Parasitology, 99(1),
161-163.

Inoue, M., Hasegawa, A., Hosoi, Y., & Sugiura, K. (2015). Breed, gender and
age pattern of diagnosis for veterinary care in insured dogs in Japan during
fiscal year 2010. Preventive Veterinary Medicine, 119(1-2), 54-60.

Jakovljevi¢, M., & Ostoji¢, L. (2013). Comorbidity and multimorbidity in me-
dicine today: Challenges and opportunities for bringing separated branches
of medicine closer to each other. Psychiatria Danubina, 25(S1), 18-28.

Jin, K., Hoffman, J. M., Creevy, K. E., O'Neill, D. G., & Promislow, D. E.
(2016). Multiple morbidities in companion dogs: A novel model for inves-
tigating age-related disease. Pathobiology of Aging and Age-Related Dise-
ases, 6, 33276.

Kania-Gierdziewicz, J., Palka, S. E., Koziot, K., & Gierdziewicz, M. (2018).
Duty period and discharging reasons of police dogs. Scientific Annals of
Polish Society of Animal Production, 9(4), 65-71.

Kelly, J. F., Ritenour, A. E., McLaughlin, D. F., Bagg, K. A., Apodaca, A. N.,
Mallak, C. T., Pearse, L., Lawnick, M. M., Champion, H. R., Wade, C. E.,
& Holcomb, J. B. (2008). Injury severity and causes of death from Opera-
tion Iraqi Freedom and Operation Enduring Freedom: 2003-2004 versus
2006. The Journal of Trauma, 64(S2), 21-27.

Levchenko, V., & Fasolja, V. (2008). Spread of poly morbid internal pathology
in the dogs of service breeds. Scientific and Technical Bulletin of State
Scientific Research Control Institute of Veterinary Medical Products and
Fodder Additives and Institute of Animal Biology, 9(3), 179-183.

Levine, G. N., Allen, K., Braun, L. T., Christian, H. E., Friedmann, E., Taubert,
K. A., Thomas, S. A., Wells, D. L., Lange, R. A., on behalf of the Ameri-
can Heart Association Council on Clinical Cardiology and Council on
Cardiovascular and Stroke Nursing (2013). Pet ownership and cardiovas-
cular risk: A scientific statement from the American Heart Association.
Circulation, 127, 2353-2363.

Mey, W., Schuh-Renner, A., Anderson, M. K., Stevenson-LaMartina, H., &
Grier, T. (2020). Risk factors for injury among military working dogs de-
ployed to Iraq. Preventive Veterinary Medicine, 176, 104911.

Mittal, M., Kundu, K., Chakravarti, S., Mohapatra, J. K., Singh, V. K., Raja
Kumar, B., Thakur, V., Churamani, C. P., & Kumar, A. (2019). Canine
babesiosis among working dogs of organized kennels in India: A compre-
hensive haematological, biochemical, clinicopathological and molecular
epidemiological multiregional study. Preventive Veterinary Medicine,
169, 104696.

Park, S., Park, G., Rieu, M.-S., Kim, T., Kim, D., Lee, S., & Kim, G. (2023).
Evaluating disease patterns of military working dogs in the Republic of
Korea: A Retrospective Study. Animals, 13, 1400.

Parr, J. R., & Otto, C. M. (2013). Emergency visits and occupational hazards in
German Shepherd police dogs (2008-2010). Journal of Veterinary Emer-
gency and Critical Care, 23(6), 591-597.

Pavlenko, Y. M., Barteneva , L. S., Matviychuk, V. P., Vynohrad , O. V., &
Domenyuk, A. M. (2023). Results of the selection of dogs for the prepara-
tion for official use in the institutions of the state criminal executive service
of Ukraine. Bulletin of Sumy National Agrarian University, The Series:
Livestock, (2), 17-22.

Rakha, G. M., Abdl-Haleem, M. M., Farghali, H. A., & Abdel-Saced, H.
(2015). Prevalence of common canine digestive problems compared with
other health problems in teaching veterinary hospital, Faculty of Veteri-
nary Medicine, Cairo University, Egypt. Veterinary World, 8(3), 403-411.

Scandurra, A., Alterisio, A., Di Cosmo, A., & D'Aniello, B. (2018). Behavioral
and perceptual differences between sexes in dogs: An overview. Animals,
8(9), 151.

Schuh-Renner, A., Rappole, C., Mullaney, S. B., Venn, E., & Grier, T. L.
(2021). Factors associated with medical problems among young non-de-
ployed U.S. military working dogs. Preventive Veterinary Medicine, 193,
105390.

Seliukov, V. S. (2023). Problemy dijal'nosti kinologichnyh pidrozdiliv nacio-
nal'noyi policiyi v umovah viyny [Problems of the activity of canine units
of the National Police in the conditions of war]. Bulletin of Kharkiv Na-
tional University of Internal Affairs, 103(4), 324-332 (in Ukrainian).

Shapiro, S. S., & Wilk, M. B. (1965). An analysis of variance test for normality
(complete samples). Biometrika, 52, 591-611.

Simpson, J. W. (1998). Diet and large intestinal disease in dogs and cats. The
Journal of Nutrition, 128(S12), 2717S-2722S.

Solano-Gallego, L., Sainz, A., Roura, X., Estrada-Pefia, A., & Mird, G. (2016).
A review of canine babesiosis: The European perspective. Parasites and
Vectors, 9(1), 336.

Sonnberger, B. W., Graf, B., Straubinger, R. K., Rackl, D., Obwaller, A. G.,
Peschke, R., Shahi Barogh, B., Joachim, A., & Fuehrer, H. P. (2021). Vec-
tor-borne pathogens in clinically healthy military working dogs in Eastern
Austria. Parasitology International, 84, 102410.

Spinella, G., Tidu, L., Grassato, L., Musella, V., Matarazzo, M., & Valentini, S.
(2022). Military working dogs operating in Afghanistan theater: Compa-
rison between pre- and post-mission blood analyses to monitor physical
fitness and training. Animals, 12(5), 617.

Stephens, M. A. (1974). EDF statistics for goodness of fit and some compari-
sons. Journal of the American Statistical Association, 69(347), 730-737.

Suprovych, T. M., Chumakov, K. A., Suprovych, M. P., Trach, V. V., & Chu-
makov, R. K. (2024). Zahvoriuvanist' na vnutrishni nezarazni hvoroby so-
bak sluzhbovyh porid [Incidence of internal non-communicable diseases
in dogs of working breeds]. Podilian Bulletin: Agriculture, Engineering,
Economics, Veterynary Sciences, 42, 166174 (in Ukrainian).

Takara, M. S., & Harrell, K. (2014). Noncombat-related injuries or illnesses
incurred by military working dogs in a combat zone. Journal of the Ameri-
can Veterinary Medical Association, 245(10), 1124-1128.

Tamimi, N. S. M., & Wali, A. A. (2019). Health problems of Iraqi police dogs
referred to Baghdad Veterinary Hospital during 2015-2017. Veterinary
World, 12(7), 1046-1051.

Toffoli, C. A., & Rolfe, D. S. (2006). Challenges to military working dog
management and care in the Kuwait theater of operation. Military Medi-
cine, 171(10), 1002—1005.

Welc-Faleciak, R., Rodo, A., Sinski, E., & Bajer, A. (2009). Babesia canis and
other tick-borne infections in dogs in Central Poland. Veterinary Parasito-
logy, 166(3-4), 191-198.

Worth, A., Sandford, M., Gibson, B., Stratton, R., Erceg, V., Bridges, J., &
Jones, B. (2013). Causes of loss or retirement from active duty for New
Zealand police German shepherd dogs. Animal Welfare, 22(2), 167-174.

Xu, D., Zhang, J., Shi, Z., Song, C., Zheng, X., Zhang, Y., Hao, Y., Dong, H.,
Wei, L., El-Mahallawy, H. S., Kelly, P., Xiong, W., Wang, H., Li, J.,
Zhang, X., Gu, J., & Wang, C. (2015). Molecular detection of vector-
borme agents in dogs from ten provinces of China. Parasites and Vectors,
8,501.

Yusupov, V. V., Antoshchuk, A. O., Prykhodko, Y. P., Kopcha, V. V., Krasio-
kha, Y. V., & Filippov, Y. E. (2023). Vykorystannja sluzhbovyh sobak ki-
nologichnymy pidrozdilamy Nacional'noyi policiyi Ukrayiny dlja vyjav-
lennia vybuhovykh rechovyn v umovakh voennogo stanu [The use of ser-
vice dogs by the canine units of the National Police of Ukraine for the
detection of explosives under martial law]. Nacional’'na Akademiya Vnu-
trishnikh Sprav, Kyiv (in Ukrainian).

Zaki, A. A., Attia, M. M., Ismael, E., & Mahdy, O. A. (2021). Prevalence, ge-
netic, and biochemical evaluation of immune response of police dogs in-
fected with Babesia Vogeli. Veterinary World, 14(4), 903-912.

Regulatory Mechanisms in Biosystems, 2025, 16(1), e25008


http://doi.org/10.1038/s41598-024-52324-9
http://doi.org/10.1038/s41598-024-52324-9
http://doi.org/10.1038/s41598-024-52324-9
http://doi.org/10.1038/s41598-024-52324-9
http://doi.org/10.1038/s41598-024-52324-9
http://doi.org/10.2460/javma.231.8.1215
http://doi.org/10.2460/javma.231.8.1215
http://doi.org/10.2460/javma.231.8.1215
http://doi.org/10.2460/javma.231.8.1215
http://doi.org/10.2174/156652408784533760
http://doi.org/10.2174/156652408784533760
http://doi.org/10.2174/156652408784533760
http://doi.org/10.32631/pb.2019.3.03
http://doi.org/10.32631/pb.2019.3.03
http://doi.org/10.32631/pb.2019.3.03
http://doi.org/10.32631/pb.2019.3.03
http://doi.org/10.32631/pb.2019.3.03
http://doi.org/10.5604/01.3001.0013.5350
http://doi.org/10.5604/01.3001.0013.5350
http://doi.org/10.1111/j.1463-5224.2005.00352.x
http://doi.org/10.1111/j.1463-5224.2005.00352.x
http://doi.org/10.1111/j.1463-5224.2005.00352.x
http://doi.org/10.1016/s0165-2427(01)00346-4
http://doi.org/10.1016/s0165-2427(01)00346-4
http://doi.org/10.1016/s0165-2427(01)00346-4
http://doi.org/10.2460/javma.24.02.0106
http://doi.org/10.2460/javma.24.02.0106
http://doi.org/10.2460/javma.24.02.0106
http://doi.org/10.2460/javma.24.02.0106
http://doi.org/10.2460/javma.24.02.0106
http://doi.org/10.3389/fvets.2021.643085
http://doi.org/10.3389/fvets.2021.643085
http://doi.org/10.3389/fvets.2021.643085
http://doi.org/10.1016/j.prevetmed.2015.02.010
http://doi.org/10.1016/j.prevetmed.2015.02.010
http://doi.org/10.1016/j.prevetmed.2015.02.010
http://doi.org/10.3402/pba.v6.33276
http://doi.org/10.3402/pba.v6.33276
http://doi.org/10.3402/pba.v6.33276
http://doi.org/10.3402/pba.v6.33276
http://doi.org/10.1097/%20TA.0b013e318160b9fb
http://doi.org/10.1097/%20TA.0b013e318160b9fb
http://doi.org/10.1097/%20TA.0b013e318160b9fb
http://doi.org/10.1097/%20TA.0b013e318160b9fb
http://doi.org/10.1097/%20TA.0b013e318160b9fb
http://doi.org/10.1016/j.prevetmed.2020.104911
http://doi.org/10.1016/j.prevetmed.2020.104911
http://doi.org/10.1016/j.prevetmed.2020.104911
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.1016/j.prevetmed.2019.104696
http://doi.org/10.3390/ani13081400
http://doi.org/10.3390/ani13081400
http://doi.org/10.3390/ani13081400
http://doi.org/10.1111/vec.12098
http://doi.org/10.1111/vec.12098
http://doi.org/10.1111/vec.12098
http://doi.org/10.32782/bsnau.lvst.2023.2.3
http://doi.org/10.32782/bsnau.lvst.2023.2.3
http://doi.org/10.32782/bsnau.lvst.2023.2.3
http://doi.org/10.32782/bsnau.lvst.2023.2.3
http://doi.org/10.32782/bsnau.lvst.2023.2.3
http://doi.org/10.14202/vetworld.2015.403-411
http://doi.org/10.14202/vetworld.2015.403-411
http://doi.org/10.14202/vetworld.2015.403-411
http://doi.org/10.14202/vetworld.2015.403-411
http://doi.org/10.3390/ani8090151
http://doi.org/10.3390/ani8090151
http://doi.org/10.3390/ani8090151
http://doi.org/10.1016/j.prevetmed.2021.105390
http://doi.org/10.1016/j.prevetmed.2021.105390
http://doi.org/10.1016/j.prevetmed.2021.105390
http://doi.org/10.1016/j.prevetmed.2021.105390
http://doi.org/10.32631/v.2023.4.31
http://doi.org/10.32631/v.2023.4.31
http://doi.org/10.32631/v.2023.4.31
http://doi.org/10.32631/v.2023.4.31
http://doi.org/10.2307/2333709
http://doi.org/10.2307/2333709
http://doi.org/10.1093/jn/128.12.2717S
http://doi.org/10.1093/jn/128.12.2717S
http://doi.org/10.1186/s13071-016-1596-0
http://doi.org/10.1186/s13071-016-1596-0
http://doi.org/10.1186/s13071-016-1596-0
http://doi.org/10.1016/j.parint.2021.102410
http://doi.org/10.1016/j.parint.2021.102410
http://doi.org/10.1016/j.parint.2021.102410
http://doi.org/10.1016/j.parint.2021.102410
http://doi.org/10.3390/ani12050617
http://doi.org/10.3390/ani12050617
http://doi.org/10.3390/ani12050617
http://doi.org/10.3390/ani12050617
http://doi.org/10.2307/2286009
http://doi.org/10.2307/2286009
http://doi.org/10.37406/2706-9052-2024-1.26
http://doi.org/10.37406/2706-9052-2024-1.26
http://doi.org/10.37406/2706-9052-2024-1.26
http://doi.org/10.37406/2706-9052-2024-1.26
http://doi.org/10.37406/2706-9052-2024-1.26
http://doi.org/10.2460/javma.245.10.1124
http://doi.org/10.2460/javma.245.10.1124
http://doi.org/10.2460/javma.245.10.1124
http://doi.org/10.14202/vetworld.2019.1046-1051
http://doi.org/10.14202/vetworld.2019.1046-1051
http://doi.org/10.14202/vetworld.2019.1046-1051
http://doi.org/10.7205/milmed.171.10.1002
http://doi.org/10.7205/milmed.171.10.1002
http://doi.org/10.7205/milmed.171.10.1002
http://doi.org/10.1016/j.vetpar.2009.09.038
http://doi.org/10.1016/j.vetpar.2009.09.038
http://doi.org/10.1016/j.vetpar.2009.09.038
http://doi.org/10.7120/09627286.22.2.167
http://doi.org/10.7120/09627286.22.2.167
http://doi.org/10.7120/09627286.22.2.167
http://doi.org/10.1186/s13071-015-1120-y
http://doi.org/10.1186/s13071-015-1120-y
http://doi.org/10.1186/s13071-015-1120-y
http://doi.org/10.1186/s13071-015-1120-y
http://doi.org/10.1186/s13071-015-1120-y
http://doi.org/10.14202/vetworld.2021.903-912
http://doi.org/10.14202/vetworld.2021.903-912
http://doi.org/10.14202/vetworld.2021.903-912


<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /None

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Error

  /CompatibilityLevel 1.4

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /CMYK

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness true

  /PreserveHalftoneInfo false

  /PreserveOPIComments true

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages true

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 300

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages true

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 300

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages true

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 1200

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<



    /BGR <>

    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>

    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>

    /CZE <>

    /DAN <>

    /DEU <>

    /ESP <>

    /ETI <>

    /FRA <>

    /GRE <>



    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)

    /HUN <>

    /ITA <>

    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>

    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>

    /LTH <>

    /LVI <>

    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)

    /NOR <>

    /POL <>

    /PTB <>

    /RUM <>

    /RUS <>

    /SKY <>

    /SLV <>

    /SUO <>

    /SVE <>

    /TUR <>

    /UKR <>

    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /ConvertColors /ConvertToCMYK

      /DestinationProfileName ()

      /DestinationProfileSelector /DocumentCMYK

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure false

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles false

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /DocumentCMYK

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /UseDocumentProfile

      /UseDocumentBleed false

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



