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Abstract

Objective

Soldiers forming Polish Military Contingents (PMCs)
serving outside of Poland are exposed to a number of risk
factors, which increase the probability of contracting in-
testinal parasitic infections (IPIs). This is primarily as-
sociated with poor sanitation in most areas of troops de-
ployment and also with the ease of transmission via the
oral-faecal route. The aim of the present article was to dis-
cuss the prevalence of IPIs in Polish soldiers deployed to
Kosovo (the Balkans), Lebanon and Iraq (the Middle East).

Methods

Parasitological exams were performed on stool sam-
ples collected from 2759 Polish soldiers who were serv-
ing in Iraq (n=766), Lebanon (n=970), and Kosovo
(n=1023) between 2020 and 2023. Stool samples were
transported to the Military Institute of Medicine - Na-
tional Research Institute in Poland. Light microsco-
py examinations of the samples were performed using
three different diagnostic methods (direct smear, decan-
tation with distilled water, and Filleborn’s flotation).

Results

16.2% of the examined soldiers were infected with at
least one species of intestinal parasites (16.0% in Koso-
vo, 15.3% in Lebanon, 17.6% in Iraq). The examinations
found only two cases of helminthic infections and three
cases of infections with the pathogenic Giardia intesti-
nalis protozoa. Most of the identified IPIs were poten-
tially pathogenic Blastocystis spp. stramenopiles (12.0%).
Conclusions: The results showed a low prevalence of IPIs
among the study participants, despite harsh environmen-
tal conditions in all three areas of deployment (the Balkans
and the Middle East). Low rates of IPIs suggest compli-
ance with food and drinking water precautions and good
hygiene practices of the soldiers involved in the study.
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Introduction

Soldiers serving on military operations abroad can be
classified as long-term travellers, and as such they are at
a particularly high risk of exposure to infectious agents.""!
The key factors responsible for the spread of infectious dis-
eases among military personnel include poor standards of
sanitation as well as limited access to safe food and uncon-
taminated drinking water sources. However, regular con-
tact with local residents and the consumption of locally
produced food also play a significant role in infectious dis-
eases transmission.” Although soldiers deployed on mili-
tary operations to lower-income countries are generally in
good physical condition, a sudden exposure to infectious
agents can seriously affect their health, because, unlike
local residents, they lack naturally acquired immunity to
locally occurring pathogens. In addition, strenuous physi-
cal work, sleep deprivation and exposure to extreme stress
can compromise their immune system making them even
more susceptible to infections.”* There have been many
case reports in the literature focusing on the prevalence
of infectious diseases among deployed military personnel.
According to the reports, tropical and parasitic diseases,
such as malarial °, leishmaniasis'**, filariasis'’,, schisto-
somiasis""’ and intestinal parasitic infections are an im-
portant cause of morbidity in soldiers. In fact, gastrointes-
tinal infections were found to be one of the most common
health problems in soldiers serving on military operations
abroad. The studies demonstrate that the prevalence of di-
arrhoeas among deployed military personnel is 5-7% per
100 person per month."* Although most cases of diarrhe-
al diseases are caused by bacteria'’®, diarrhoeas can also
be caused by intestinal parasites, especially in countries
with poor sanitation and inadequate food and drinking
water safety. Intestinal parasitic infections (IPIs) have
a worldwide distribution and pose a significant health
threat to all international travellers, including deployed
military personnel. IPIs are easily transmitted via the
oral-faecal route; they often have an asymptomatic course
and if left untreated they can progress into a chronic con-
dition. These factors make the diagnosis difficult and in-
crease the risk of transmitting IPIs to contacts living in
Poland.""® Regular screening for intestinal parasites and
an early diagnosis of IPIs are a crucial part of maintaining
good health for all soldiers deployed overseas, but these
measures can also improve combat readiness of troops. In
2010, Polish authorities introduced a special prevention
program aimed to control the spread of IPIs among mili-
tary personnel deployed on operations abroad"”, the pro-
gram has been continued uninterrupted until today. The
aim of the article was to present the prevalence of IPI cases
among soldiers forming the Polish Military Contingents
deployed to Kosovo (the Balkans), Lebanon and Iraq (the
Middle East).
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Material and Methods

Study population

The study, which was conducted between 2020 and 2023
involved a total of 2759 Polish soldiers relocated to Iraq
(n=766), Lebanon (n=970) and Kosovo (n=1023). Stool
samples for parasitological exams were collected inside
the areas of deployment. The collected samples were fixed
with SAF fixative and transported by air to a laboratory
in Poland for further diagnostics. The study participants
were required to provide three stool samples; the samples
were collected a few weeks before the end of their tour of
duty in the theatre of operations. The examinations were
performed in 2020, 2021, 2022, 2023 (members of the
PMC Iraq could not be tested in 2022 due to pandemic
restrictions which were binding at the time). In terms of
the demographic variables, 93.6% of the soldiers involved
in the study were men; 48.9% of the soldiers were aged be-
tween 30 and 40 years old; 35.9% were privates and 33.5%
were non-commissioned officers.

Areas of deployment

Modern military operations are often conducted in low-
er-income countries. These countries often face a number
of socio-economic challenges; they have poor infrastruc-
ture, ineffective sewerage systems, an insufficient number
of wastewater treatment plants and inadequate food and
water safety regulations. Lack of education and poor per-
sonal hygiene practices of the local residents are yet an-
other problem in many developing countries. For these
reasons, it is extremely difficult to maintain hygiene and
sanitation in the areas of troops deployment. Sanitary in-
spectors who are responsible for food, water and accom-
modation safety inside of military bases have no authority
outside the bases. Yet, regular contact with people from lo-
cal communities can increase the risk of infectious diseas-
es transmission among military personnel."®’ Members of
the Polish Military Contingents deployed to Kosovo, Iraq
and Lebanon serve under harsh climate conditions and in
settings lacking adequate sanitation services.""*"

Iraq, a country in the Middle East, has two climate zones:
the subtropical climate is only seen in the north, while
tropical climate prevails in the rest of the country."”
The Polish Military Contingent Iraq is primarily responsi-
ble for training Iraqi troops and providing them with ex-
pert advice and guidance in their fight against the Islamic
State in order to bring peace and political stability in the
region.”” The destruction of Iraq’s water supply system
and wastewater treatment infrastructure during the recent
military conflict has strongly affected the country’s epide-
miological situation. It is estimated that more than 50% of
Iraqi residents have no access to safe drinking water as riv-
ers, which are the primary source of drinking water, have
been contaminated with massive amounts of wastewater "’
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Lebanon is a country in the Middle East which has a Med-
iterranean-type climate. Polish soldiers deployed on a mis-
sion to Lebanon are primarily responsible for providing
humanitarian assistance to local people who have been af-
fected by the recent military conflict as well as for the mon-
itoring and ensuring security on the Lebanese borders.”"!
A high prevalence of infectious diseases among local peo-
ple translates into a high risk of transmission of communi-
cable diseases to foreign soldiers.”*?

Kosovo is a landlocked country in the Balkans which has a
warm continental climate.” Polish soldiers who have been
relocated to Kosovo are responsible for providing support
to local uniformed services, patrolling the border between
Kosovo and Serbia, as well as monitoring the traffic across
the border zone.”" The nature of the tasks performed by
Polish soldiers increases the risk of transmission of infec-
tious diseases which are endemic in the country.

Parasitological examinations by light microscopy

Each soldier involved in the study was required to provide
three stool samples collected at 2-3-day intervals. The fae-
cal samples were collected into stool specimen containers
pre-filled with SAF-fixative (sodium acetate-acetic ac-
id-formalin). Fixed samples were transported (first by air
and next by land) to the Department of Epidemiology and
Tropical Medicine at the Military Medical Institute - Na-
tional Research Institute in Poland where they were exam-
ined by three different light microscopy methods: exam-
ination of a direct smear prepared by mixing a fixed stool
specimen with Lugol’s iodine, examination of prepara-
tions from decantation with distilled water, and examina-
tion of preparations from Fiilleborn’s flotation method.""!
In total, 24,831 microscopic slides were prepared and
examined. Due to certain limitations of the microscop-
ic-based methods, molecular tests were used to differen-
tiate between the pathogenic Entamoeba histolytica and
non-pathogenic Entamoeba dispar species, whenever En-
tamoeba histolytica/dispar was detected by microscopic
methods. Before performing molecular tests, SAF-fixed
samples were rinsed five times with distilled water to re-
move the fixative from the sample. Extraction was then
carried out using a commercial Genomic Mini AX Stool
DNA isolation kit (A&A Biotechnology, Poland) in line
with the manufacturer’s instructions. Following the ex-
traction of samples, an inhibitor removal kit (A&A Bio-
technology, Poland) was used and next a real-time PCR
reaction was performed using a commercial E. histolyti-
ca/dispar differentiation kit (Amplicon sp. z 0. 0., Poland)
following the thermal cycling profile recommended by
the manufacturer; the test results were interpreted in ac-
cordance with the manufacturer’s instructions.

Statistical assessment
All statistical calculations were performed using Stat Soft
Inc. (2014) STATISTICA version 12.0 (www.statsoft.com)
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and an Excel spreadsheet. Quantitative variables were
characterized by the arithmetic mean. The variables of
the qualitative type were presented in terms of counts and
percentages. Chi-squared tests were applied to assess the
independence of qualitative variables. In all calculations,
the level of statistical significance was set at p = 0,05.

Ethical considerations

Each participant was required to provide informed con-
sent to participate in the study and to fill in a patient infor-
mation form. The Military Institute of Medicine, an insti-
tution responsible for carrying out the study, provided the
information clause on the processing of personal informa-
tion by the Polish Ministry of Defence in accordance with
Article 14 (1) and (2) of the Regulation 2016/679 of the Eu-
ropean Parliament and of the Council of 27 April 2016 on
the protection of natural persons with regard to the pro-
cessing of personal data and on the free movement of such
data, hereinafter referred to as the GDPR. The legal basis
for the processing of personal data is defined in Article 6
(1) (e) of the GDPR, which stipulates that the processing of
personal data is necessary to perform tasks carried out in
the public interest. Moreover, the Bioethics Committee at
the Military Institute of Medicine gave a positive opinion
for the execution of a research project aimed to assess the
prevalence of intestinal parasitic infections in the general
Polish population on the example of selected military con-
tingents by adopting Resolution no. 53/WIM/2019 of 18
December 2019, under the Declaration of Helsinki of 1996
and the EU guidelines ‘Good clinical practice for trials on
medical products in the European Community’ ratified by
the Polish Ethics Committee and legally binding since 01
January 1993.

Results

A total of 2759 Polish soldiers forming three separate military
contingents, i.e.: PMC Iraq (n=766), PMC Lebanon (n=970)
and PMC Kosovo (n=1023) were involved in this study.
The study found that 16.2% of all the examined soldiers were
infected with at least one species of intestinal parasites. The
examinations found two cases of helminthic infections (As-
caris lumbricoides, Enterobius vermicularis; which account-
ed for 0.5% of all the identified infections) and three cases
of infections caused by pathogenic Giardia intestinalis pro-
tozoa (0.7%). Most of the identified infections were caused
by potentially pathogenic Blastocystis spp. and Dientamoeba
fragilis, these infections were found in 13.7% of the exam-
ined soldiers. Another 2.8% of the study participants were
found to be carriers of non-pathogenic protozoa. Polypara-
sitism was seen in 9.8% of the soldiers involved in the study
(with Blastocystis spp. and Dientamoeba fragilis coinfec-
tions being predominant). A vast majority of the study par-
ticipants (83.3%) had no parasitic infections. The overall
prevalence of IPIs in the soldiers tested is shown in Table 1.
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Table 1.
0
Helminths 2(0.4) 0.1
Ascaris lumbricoides 1(0.2) 0.0
Enterobius vermicularis 1(0.2) 0.0
Pathogenic protozoa 3(0.7) 0.1
Giardia intestinalis 3(0.7) 0.1
Potentially path'ogenlc stra- 378 (84.6) 137
menopiles
Blastocystis spp. 330 (73.8) 12.0
Dientamoeba fragilis 48 (10.7) 1.7
Non-pathogenic protozoa 78 (17.4) 2.8
Entamoeba dispar 5(1.1) 0.2
Endolimax nana 23 (5.1) 0.8
Entameoba coli 46 (10.3) 1.7
Entamoeba hartmanii 2(0.4) 0.1
Chilomastix mesnili 2(0.4) 0.1
Poliparasitism 44 (9.8) 1.6
Blastocystis spp.
+ Dientamoeba fragilis 16 3.6) 0-6
Blastocystis spp.
+ Endolimax nana 8 (1.8) 0.3
Entamoeba coli
+ Entamoeba hartmanii 1(02) 0.0
Blastocystis spp.
+ Entamoeba coli 020 0.3
Blastocystis spp.
+ Entamoeba histolytica/dispar 204 01
Blastocystis spp.
+ Chilomastix mesnili 1(02) 0.0
Dientamoeba fragilis + Entamo-
eba coli + Endolimax nana 1(02) 0.0
Dientamoeba fragilis + Blastocy-
stis spp. + Entamoeba coli 1(0.2) 0.0
+ Endolimax nana
Dzent.amoebafmgllzs + Blast?cy- 1(0.2) 0.0
stis spp. + Entamoeba coli
Blastoc.ystzs Spp- + Entamoeba 1(0.2) 0.0
coli + Endolimax nana
Blastocystis spp.
+ Entamoeba coli 1(0.2) 0.0
+ Entamoeba histolytica/dispar
Entamoeba coli
+ Endolimax nana 1(02) 0.0
Entamoeba hartmanii
+ Entamoeba histolytica/dispar 102) 0-0

In total, 10 distinct species of intestinal parasites were
identified. Examinations by light microscopy methods
identified 5 infections with Entamoeba histolytica/dis-
par species, however, further molecular tests performed
on those samples confirmed that the infections were
caused by non-pathogenic Entamoeba dispar. The preva-
lence of infections caused by potentially pathogenic par-
asites was slightly higher in women (17.4%) compared
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to men (12.8%), but it was not statistically significant
(p-value = 0.0915). However, it is important to remember
that women only accounted for 6.4% of the study group,
and therefore the analysis of the distribution of infections
by sex may not be reliable. Most IPIs (nearly 50%) were
seen in soldiers aged 30-40 years old, however, this par-
ticular age group was the largest age group in the study
and accounted for 48.9% of all the participants. 13% of the
studied soldiers reported gastrointestinal symptoms with-
in three months prior to sample collection (one of those
soldiers was found to have a helminthic infection, while
9.9% of the group were infected with potentially patho-
genic parasites). However, the occurrence of symptoms in
people infected with intestinal parasites was not statisti-
cally significant (p-value = 0.2145). The study demonstrat-
ed that the overall prevalence of IPIs in Polish soldiers
deployed to Iraq, Lebanon and Kosovo was 17.6%, 15.3%
and 16.0%, respectively. The data on intestinal parasitic
infections in each of the contingents is shown in Table 2.

The results of the studies into the prevalence of intesti-
nal parasitic infections conduced in Iraq, Lebanon and

Kosovo between 2020 and 2023 demonstrated that the
prevalence of IPIs in Polish soldiers ranged from 12.4%
(Lebanon, 2022) to 18.2% (Iraq, 2020) (Table 3). We have
observed a slight reduction in the number of IPIs in sol-
diers relocated to Iraq and Kosovo in 2021 and also in the
military personnel serving in Lebanon in 2022, which
might have been associated with the introduction of
Covid-19 restrictions and an improvement in compliance
with personal hygiene guidelines. The results demon-
strated that the prevalence of non-pathogenic, potentially
pathogenic or pathogenic IPIs in members of the Polish
Military Contingents exceeded 10%, which highlights the
need for continuous surveillance of IPI cases among per-
sonnel forming Polish military contingents and warrants
the continuation of the IPI surveillance and prevention
program in the coming years.

Table 2.
Iraq (n=766) Lebanon (n=970) Kosovo (n=1023)

Tatigmisioel et Infec(t)ions Testedosoldiers Infec(t)ions Testedosoldiers Infeclt)ions Testedosoldiers (gi:—l:lcifl—

n (%) (%) n (%) (%) n (%) (%)

ared)

Helminths 2 (1.5) 0.3 0.0 (0.0) 0.0 0.0 (0.0) 0.0 0.0740
Ascaris lumbricoides 1(0.7) 0.1 0.0 (0.0) 0.0 0.0 (0.0) 0.0
Enterobius vermicularis 1(0.7) 0.1 0.0 (0.0) 0.0 0.0 (0.0) 0.0

Pathogenic protozoa 1(0.7) 0.1 0.0 (0.0) 0.0 2(1.2) 0.2 0.4069
Giardia intestinalis 1(0.7) 0.1 0.0 (0.0) 0.0 2(1.2) 0.2

Potentially pathogenic 106 (78.5) 13.8 122 (82.4) 12.6 150 (91.5) 14.7 0.3969

stramenopiles

Blastocystis spp. 86 (63.7) 11.2 106 (71.6) 10.9 138 (84.2) 13.5
Dientamoeba fragilis 20 (14.8) 2.6 16 (10.8) 1.7 12 (7.3) 1.2

Non-pathogenic pro- 26 (19.25) 3.4 26 (17.6) 2.7 26 (15.9) 2.54 0.5282

tozoa

Entamoeba dispar 1(0.7) 0.1 3(2.0) 0.3 1(0.6) 0.1
Endolimax nana 10 (7.4) 1.3 5(3.4) 0.5 8 (4.9) 0.8
Entameoba coli 13 (9.6) 1.7 17 (11.5) 1.8 16 (9.8) 1.6
Entamoeba hartmanii 1(0.7) 0.1 1(0.7) 0.1 0.0 (0.0) 0.0
Chilomastix mesnili 1(0.7) 0.1 0.0 (0.0) 0.0 1 (0.6) 0.1
Poliparasitism 20 (14.8) 2.6 11 (7.4) 1.1 13 (7.9) 1.3

Positive results (+) 135 17.6 148 15.3 164 16.0 0.4066
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Table 3.

Polish
Military Iraq Lebanon Kosovo Iraq Lebanon Kosovo
Contingent

Year 2020 20212023 2020|2021 20222023 |2020|2021|2022|2023|2020|2021|2023 (2020|2021 |2022|2023 2020|2021 |2022|2023

Soldiers (n)| 176 | 197 | 393 | 163 | 184 | 202 | 421 | 215 | 178 | 205 | 425 | 176 | 197 | 393 | 163 | 184 | 202 | 421 | 215 | 178 | 205 | 425

Intestinal
parasites

Infections n (%) Percentage of tested soldiers

. 1 0 1 0 0 0 0 0 0 0 0
Helminths 6.1 00| a4 0000 0000 00 ]©0) 00 ]©0 06 |00)03)|00|001}00)]00]|00]|00}]0.0]0.0

Ascaris
. 1 0 0 0 0 0 0 0 0 0 0
lumbri- 6.0 |00 0.0 ©.0 ] ©.0 |00 00 00 00! ©.0)] 0.0 0.6 | 0000|0000/ 00]00]|00]|00] 0.0/ 0.0

coides
Enterobius

. ol 1loflololololololo
e 000 | 00 1 | 00| 0.0) | 000 | 000 | 0.0)| 0.0) | 0.0y | 0.0y | @0 | 00 | 03 | 0.0 | 00 | 0.0 | 0.0 | 00 | 00 | 0.0 | 00
Pathogenic| 1 0 0 0 0 0 0 0 0 0 2
protozoa | (3.1) | (0.0) | 0.0) | 0.0) | 0.0) | 0.0) | 0.0) | 0.0) | 0.0) | 0.0) | 2.3y *¢ | -0 | 00| 0:0 1 0.0 10.0 1 0.0 10.0 )00 0.0} 05
Giardia | 1 | 0l 0 o ]lolololololol]2
intestinalis| (3.1) |(0.0) | 0.0) | 0.0)| ©0.0)| 0.0) | 0.0) | 0.0) | 0.0) | 0.0) | @.3)| @€ | 00 | 0-0 | 0.0 1 0.0 100100100 |00 00705
Pothen-

tially

| 24 |26 |56 |20 | 24 | 225627222 | 72
E?::’;i:gc 75.0) |81.3)|(78.9)|(83.3)|(72.7)|(88.0)|(84.8)[ (75.0) |(88.0) | 93.6) |(83.7)| 13:€ | 132 | 14:3 | 12.3 [ 13.0110.9 1 13.3 1126 | 12.4 [ 14.2 1 16.9

piles
Blastocystis| 19 21 46 18 21 17 50 26 20 22 70

spp. (59.4) 1(65.6)|(64.8)1(75.0)1(63.6)1(68.0)1(75.8)1(72.2)|(80.0)|(71.0) | (81.4)

10.8 | 10.7 | 11.7 | 11.0 | 11.4 | 8.4 | 11.9 | 12.1 | 11.2 | 10.7 | 16.5

Dien-
t;‘r‘:;‘l";"‘ (155.6) (155.6) (1}1(.)1) (8?3) (9?1) (23.0) (9?1) (2?8) (8?0) (227.6) (2%3) 28 125 (2512116125 14 0511347105
Non
athogenic| (& | 1 |14 | 4 | 9 | 3 110 | 9 | 3 | 2 112 | 5,031 |36 25[49 1524 42|17 1028
pathogenic| g ¢y |18 8)|(19.7)|(16.7)|27.3)[(13.0) [(15.2)|25.0) [12.0)| (6.5) |(14.0)
E“gz‘;;’fba 0(0.0) (o(.)o) (1%4) (0(.)0) (0?0) (4%0) (;0) (;8) (0?0) (o(.)o) (0(_’0) 00 00|03 00/|00/|05 05|05 00]00]00
EniziTax (6?3) (3%1) (9?9) (8%3) (3%0) (0(.)0) (3%0) (0(.)0) (s?o) (0(.)0) (7?0) 11105]18112105100]05100]) 11700714
Emiﬁf"ba (1245) (1;5) (7.50) (8?3) (25.2) (8?0) 7.6 (225_2) (4?0) (6%5) (5%8) 232013 12)44|10|12]37]06] 1012
ir;trir;(;i}f 0(0.0) (3%1) (o(.)o) (0(.)0) (o(.)o) (0(.)0) (1%5) (0(.)0) (o(.)()) (0(.)0) (0(.)0) 001 0510000100007 02f007 0000700
g;}:ﬁer:;sh 0(0.0) (0(.)0) (1?4) (0(.)0) (0(.)0) (0(.)0) (O(.)O) (0(.)0) (0(.)0) (0(.)0) (1?2) 001 001031000000} 00f00]00f00]02
P(s)ﬂfsi;a- (155.6) (155.6) (111(.)1) (123.5) (6%1) (s%o) (6‘.11) (135.9) (8%0) (6%5) (5‘.16) 2.8 (25125 (18] 11 [10]10123]11}10]09
Total | 32 | 32| 71 | 24 | 33 | 25 | 66 | 36 | 25 | 31 | 72 | 182|162 181|147 | 179 | 124 | 157 | 167 | 14.0 | 151 | 16.9
Neg(i‘)tive 150 | 170 | 332 | 146 | 153 | 179 | 361 | 184 | 155 | 177 | 358 | 85.8 | 86.3 | 84.5 | 87.7 | 83.2 | 88.6 | 85.8 | 85.6 | 87.1 | 86.3 | 81.4
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The prevalence of IPIs in deployed military personnel is
strictly correlated with the epidemiological situation in a
given country as well as hygiene and sanitation standards
in a given area of operations. Many countries in the Mid-
dle East, e.g. Iraq and Lebanon, have serious problems
with access to clean drinking water. In addition, poor
infrastructure, limited access to sanitary facilities and a
rapid population growth facilitate the spread of parasitic
infections. Climate (hot temperatures and heavy rains) is
yet another important factor affecting the transmission of
parasites in those countries.”” According to the studies,
the prevalence of IPIs in the Middle East varies between
15.5 and 59%, depending on the population studied and
the area where an individual study was conducted.

The prevalence of IPIs in Lebanon was found to range
from 7.5% to as much as 57.8%, with the highest rates be-
ing observed in the paediatric population, which can be
explained by the fact that children have a higher likeli-
hood of acquiring a parasitic infection due to their un-
derdeveloped personal hygiene habits. The results of
the present study demonstrated that 15.3% of the Polish
military personnel deployed to Lebanon were found to be
carriers of at least one non-pathogenic intestinal parasite.
It needs to be emphasized that there were no cases of in-
fections caused by pathogenic species in this group, which
proves compliance with food and drinking water precau-
tions and good hygiene practices of the soldiers studied.
A study by Buczynski et al."”), which was carried on a sam-
ple of military personnel serving in Lebanon between 1993
and 2000 (on the same operation as the one in which the
participants of this study were involved), demonstrated
that 3.8% of the deployed multinational military person-
nel required hospitalization due to infections caused by
Ancylostoma duodenale, Ascaris lumbricoides, Trichuris
trichiura or Giardia intestinalis. Parasitological examina-
tions carried out by Saheb”® and Al-Saqur et al." in Iraq
in 2015, showed a high prevalence of IPI infections among
local residents, with infections caused by pathogenic pro-
tozoa (Entamoeba histolytica, Giardia intestinalis) and
helminths (Enterobius vermicularis) being the most prev-
alent among the study participants. The studies which
were conducted by the authors of the present article on a
sample of 766 Polish soldiers between 2020 and 2021 and
again in 2023 demonstrated that only two of the infections
by intestinal parasites were caused by pathogenic agents (a
protozoan infection with Giardia intestinalis, and a hel-
minthic infection with Enterobius vermicularis). A study
by Kosik-Bogacka et al."”’ into a group of Polish soldiers
to be relocated to Lebanon and Iraq showed no cases of
parasitic infections pre-deployment, however, when the
same group of soldiers were tested several months into
deployment, the examinations showed single cases of in-
fections caused by intestinal parasites, which suggests that
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soldiers contracted the infection while serving on a mis-
sion abroad. According to the literature, Blastocystis spp.
stramenopiles are the most common intestinal parasites
in the Middle East**’), this fact has been confirmed by
the results of the present study as well.

Diarrhoeas are a common health problem in Polish sol-
diers deployed to the Middle East. This fact was confirmed
by a study which involved a group of military personnel
stationed in Iraq between 2003 and 2004, the results
showed that as much as 76% of the personnel involved in
the study reported episodes of diarrhoea."**’ Gastrointes-
tinal disorders are most commonly caused by bacteria or
viruses, but can also be caused by intestinal protozoa, in-
cluding those which were detected in soldiers deployed to
the Middle East.""” It needs to be emphasised that the lon-
ger the deployment, the higher the likelihood of acquiring
a protozoan infection. As protozoan infections may lead
to gastrointestinal disorders, they can cause a reduction
in combat effectiveness of the whole troops.

As for the contingent in Kosovo, the study showed no
cases of helminthiases, but the prevalence of infections
caused by pathogenic Giardia intestinalis and potentially
pathogenic Blastocystis spp. was found to be the highest of
all the contingents studied. This may have been associated
with the fact that Kosovo is one of the poorest countries
in Europe. That destruction of water supply and sewerage
infrastructure during long lasting military conflicts has
contributed to a wide spread of food and waterborne infec-
tions in the country. There are few reports in the literature
regarding the prevalence of IPIs among adult Kosovars,
but studies into the paediatric population showed high
rates of Giardia intestinalis infection. Studies into
the prevalence of Blastocystis spp. among Polish military
personnel deployed to Kosovo which were conducted by
Pietrzak-Mykata et al.”” demonstrated a 5-fold increase in
these infections four months post-deployment to the Bal-
kans. The nature of the tasks performed by Polish soldiers
requires regular contact with people from local commu-
nities, which significantly increases the risk of IPIs trans-
mission. Despite a high epidemiological risk in all three
areas of deployment, the overall prevalence of IPIs among
the study participants was low, especially if we compare
the data with the results obtained in previous years. For
comparison, studies with the participation of Polish sol-
diers serving in Africa and in Asia between 2009 and 2014
demonstrated much higher rates of infections caused by
pathogenic intestinal parasites. As an example, a study
which involved a group of Polish soldiers deployed to
Chad showed that over 20% of the soldiers examined were
infected with Giardia intestinalis.””’ Another study which
involved a group of Polish soldiers deployed to Afghanistan
showed that more than 4% of the study participants were
infected with pathogenic parasites, including Ascaris lum-
bricoides, Hymenolepis nana and Giardia intestinalis.
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In contrast, the studies conducted between 2020 and 2023
demonstrated that the prevalence of infections caused
by pathogenic species was only 0.2% and that most in-
fections were caused by potentially pathogenic Blasto-
cystis spp. A high prevalence of Blastocystis spp. among
the study participants is not surprising considering the
ease of transmission of this pathogen and a high distri-
bution of the species globally (including in Poland).
In fact, the prevalence of Blastocystis spp. infections can
reach up to 100% in some lower-income countries.
The pathogenic nature of Blastocystis spp. is controversial.
There are many factors responsible for the presence or ab-
sence of symptoms including the intensity of an infection,
the immune response of a human host, or the presence
of any comorbidities. Blastocystis spp. infections often
co-occur with other parasitic invasions, so it is difficult to
determine whether Blastocystis spp. is a truly pathogen-
ic microorganism."* However, there have been reports of
symptomatic Blastocystis spp. cases in the literature, which
suggests that it is necessary to monitor the prevalence of
the parasite in humans in order to prevent possible com-
plications. Little is known of the actual prevalence of IPIs
in Poland as most parasitic diseases are not notifiable, i.e.
they are not required by law to be reported to competent
authorities since 2008, i.e. since the Act on preventing and
combating infections and infectious diseases in humans
was introduced in Poland. There are few publications on
the prevalence of IPIs in Poland, and the reports, which
are available in the literature either focus on the paediatric
populations or were conducted 10-20 years ago. A study
by Kowalewska et al.”” of 2013 remains one of the major
sources of knowledge about the prevalence of intestinal
parasites in Poland. The study covered the period of 30
years (until 2010) and involved a group of 52,000 patients
treated on an out-patient basis at the Institute of Maritime
and Tropical Medicine in Gdynia. The results of the study
demonstrated a reduction in the number of IPIs (apart
from Blastocystis spp. infections) from 17.4% to 7.9% over
the 30-year-long study period. At the end of the 20th cen-
tury, many laboratories in Poland did not perform para-
sitological tests for Blastocystis spp. and the stramenopile
was not reportable. However, since the authorities started
monitoring Blastocystis spp. cases in Poland, an upward
trend in the prevalence of Blastocystis spp. has been ob-
served. Currently, an estimated prevalence of Blastocystis
spp. infections in Poland ranges from 0.14 to 23.6%, how-
ever, these data may be underestimated due to a reduction
in the number of patients referred for parasitological tests.
One of the most recent studies into the prevalence of
IPIs in Poland was carried out in 2023. It involved a group
of 427 Border Guard officers tasked with securing the
east border of Poland. The prevalence of IPIs among the
study participants was found to be 6.8%, with infections
caused by potentially pathogenic Blastocystis spp. and
Dientamoeba fragilis being predominant (similarly as in
the present study involving military personnel deployed
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on operations abroad).”” The presence of single cases of
infections caused by pathogenic parasites as well as higher
rates of infections with potentially pathogenic strameno-
piles may suggest that some IPIs which have been identi-
fied may have been acquired during deployment abroad
through direct contact with local residents or the con-
sumption of local food or water. Korzeniewski et al.
reported similar findings. He studied a group of Polish
soldiers deployed on a mission to Afghanistan and found
that Polish soldiers were infected with the same species of
intestinal parasites as the ones found in local residents,
which strongly suggests that the infections were contract-
ed during deployment. However, we cannot rule out the
possibility that transmission occurred pre-deployment
as evidenced by a study conducted by Korzeniewskil®”,
which not only involved soldiers to be deployed on a mis-
sion abroad but also the soldiers’ wives and children. The
study found IPIs in both groups, which suggests that sol-
diers could have contracted an IPI in Poland and not on
a mission abroad. According to Frickman'?, it is possible
to keep the incidence of intestinal parasites low among
soldiers to be deployed on overseas operations if standard
precautions and hygiene measures for food and drinking
water are implemented and conscientiously followed. The
results of the present study support these findings.

The study showed a low prevalence of infections caused
by IPIs in the group of soldiers forming Polish Military
Contingents deployed to Kosovo, Lebanon and Iraq de-
spite poor standards of sanitation in all areas of opera-
tions. Low rates of IPIs among the study participants are
attributable to observance of food and water precautions
and good hygiene practices of the soldiers involved in the
study. Regular screening and treatment of all positive cas-
es in the area of deployment, before they could come back
home, helped to reduce the risk of transmitting the in-
fections to contacts in Poland. The results of the present
study suggest that prevention program aimed to control
the spread of IPIs among Polish military personnel needs
to be continued because of the dynamically changing sit-
uation in the world, a growing number of conflicts and
increasing migration, which all contribute to the spread of
parasitic diseases across the whole world.
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