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ORIGINAL ARTICLES

Hospitalization of Polish soldiers deployed
to Afghanistan for International Security
Assistance Force operation

Leczenie szpitalne polskich zotnierzy petnigcych stuzbe w Afganistanie w
ramach operacji International Security Assistance Force

Stawomir Pieniuta1, Krzysztof Korzeniewskiz, Adam Olszewski3, Robert Gregulski4

' 4™ Military Clinical Hospital with Polyclinics in Wroclaw, Poland; Head: Col. Piotr Stoinski

% Head of the Department of Epidemiology and Tropical Medicine in Gdynia, Military Institute of Medicine in Warsaw, Poland
8 Inspectorate of the Military Health Service in Warsaw, Poland; Head: Brig. Gen. Piotr Dziegielewski

* Operations Command of the Polish Armed Forces in Warsaw, Poland; Commander: Lt. Gen. Marek Tomaszycki

Abstract. Aim: The article presents the analysis of morbidity in members of the Polish Military Contingent (PMC) deployed to
Afghanistan who were either hospitalized or received medical treatment at level 2 medical evacuation. Material and methods: The
retrospective analysis was based on medical records of 231 members of PMC Afghanistan who were hospitalized in the Medical
Support Group (MSG) at FOB Ghazni in the period January-December 2012. As many as 5,000 Polish soldiers were engaged in
International Security Assistance Force (ISAF) operations within the given period. The MSG was the main medical facility
providing hospital treatment and was used as a medical evacuation center in the theater of operations in the Ghazni Province. The
analysis was performed on the basis of structure rate and intensity rate per 1,000 persons. Results: The studies demonstrated that
the most common health problems in the population of soldiers serving in the PMC, who were hospitalized in the MSG, included
battle and non-battle injuries as well as non-infectious and infectious diseases of the digestive system. Conclusions: The incidence
of the most commonly reported health problems was associated with combat activities, injuries sustained while being on duty or
injuries suffered while doing sports or due to poor standards of sanitation and harsh environmental conditions.

Key words: Afghanistan, hospital treatment, ISAF, Polish soldiers

Streszczenie. Cel: W pracy przedstawiono analize zachorowan Zotnierzy Polskiego Kontyngentu Wojskowego w Afganistanie
hospitalizowanych oraz zaopatrywanych na etapie ewakuacji medycznej na poziomie 2. Materiat i metody: Przeprowadzona
analiza retrospektywna zostata oparta na dokumentacji medycznej 231 Zzotnierzy PKW Afganistan leczonych szpitalnie w Grupie
Zabezpieczenia Medycznego (GZM, Polski Szpital Polowy) w FOB Ghazni w okresie od stycznia do grudnia 2012. W operacji
wojskowej International Security Assistance Force (ISAF) w Afganistanie brato w tym czasie udziat 5 000 polskich zotnierzy, dla
ktorych GZM byt gtéwnym osrodkiem leczenia szpitalnego i ewakuaciji medycznej na teatrze dziatarn w prowincji Ghazni. Analize
wykonano z wykorzystaniem wskaznika struktury oraz wskaznika natezenia w przeliczeniu na 1000 os6b. Wyniki: Badania
wykazaty, ze najczestszym problemem zdrowotnym hospitalizowanych zotnierzy PKW Afganistan byty urazy bojowe i niebojowe,
nieinfekcyjne i infekcyjne choroby uktadu pokarmowego. Whnioski: Wystepowanie probleméw zdrowotnych wigzato sie z
dziataniami wojennymi, urazami doznanymi podczas wykonywania obowigzkow stuzbowych i zaje¢ sportowych oraz z niskimi
standardami sanitarnymi i ciezkimi warunkami srodowiskowymi.

Stowa kluczowe: Afganistan, ISAF, leczenie szpitalne, polscy zotnierze
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Mil. Phys., 2014; 92(1): 14-18 Military Institute of Medicine
Copyright by Military Institute of Medicine Epidemiology and Tropical Medicine Department,

Military Institute of Medicine
4 Grudzinskiego St., 81-103 Gdynia, Poland, tel. +48 665 707 396,
e-mail kktropmed@wp.pl

Hospitalizations of Polish soldiers deployed to Afghanistan... 9



ORIGINAL ARTICLES

Introduction

Soldiers of the Polish Military Contingent have been
engaged in the military operation carried out in
Afghanistan continuously since 2002. Initially, Polish
personnel fulfilled their mandated tasks within the
framework of Enduring Freedom Operation. In 2006,
however, when the International Security Assistance
Force (ISAF) operation was launched, both the
organizational structure and the reporting lines in the
Polish Task Forces were changed. In 2008, the Polish
Military Contingent (PMC) assumed responsibility for one
of the 34 Afghan provinces, i.e. the Ghazni Province [1].
Polish personnel are primarily responsible for ensuring
safety in their area of responsibility, training Afghan
troops and the police, and providing humanitarian
assistance to the local population [2]. The medical
support of the PMC Afghanistan involves coordinated
cooperation between all levels of medical evacuation,
health prevention, providing medical treatment and the
evacuation of the sick and wounded. Military personnel
are provided with medical assistance on the spot
(medics), in outpatient facilities and medical centers (level
1) [3] or in the Medical Support Group (Field Hospital,
level 2), which is the main Polish medical center in the
theater of operations [4]. Patients suffering from serious
diseases, patients with severe injuries or those who
require medical treatment which is beyond the
capabilities of a level 2 facility, are evacuated to a level 3,
which for members of the PMC is the U.S. Combat
Support Hospital at Bagram Airfield, and/or are
transferred to a level 4 medical center, which is outside
the theater of operations, in Germany (Landstuhl
Regional Medical Center) [5] or in Poland (Military
Institute of Medicine, 4", 5", and 10" Military Clinical
Hospital) [4].

Aim

The aim of the study was to analyze morbidity in the
population of soldiers serving in the Polish Contingent
deployed to Afghanistan who were hospitalized or

provided with medical assistance at level 2 of medical
evacuation at the Medical Support Group at FOB Ghazni.

Organizational structure and tasks of the

Medical Support Group

The Medical Support Group (MSG) is a level 2 medical
facility whose task is to provide qualified medical
assistance to all sick and wounded personnel of the
Polish Military Contingent (both military and civilian), to
any other members of the ISAF, to Afghan soldiers and
police officers as well as to Afghan civilians (as
humanitarian aid). The primary tasks of the MSG include:
admission and triage of the sick and wounded, stabilizing
and maintaining vital functions of patients, resuscitation,
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performing life/limb/eyesight-saving surgical procedures,
preparing patients for evacuation to a higher-level
medical facility, short-term hospital treatment of patients
who can be returned to duty (no longer than 7 days),
outpatient treatment including primary health care and
dental care, analytical diagnostics, microbiological
diagnostics (environmental and clinical), and health
prevention (preventive vaccinations) [1]. The Medical
Support Group operates on a 24-hour basis: one mobile
team (a physician, 2 nurses, a sanitation NCO - a driver)
and three other teams on stand-by (each team consisting
of a physician, 2 nurses and a recorder compiling
information about the patients) [4]. There are 40 full-time
staff members in the MSG at FOB Ghazni: 8 physicians,
a dentist, a vet, a pharmacist, a medical analyst, a
microbiologist, a laboratory technician, a pharmacy
technician, an X-ray technician, 13 nurses, 2 medics, 3
junior medics, and 6 others. The MSG personnel work in
the following organizational units: the headquarters,
admission and triage team, hospital team, surgical team.
X-ray room, dental room, analytical Ilaboratory,
microbiological laboratory, pharmacy, medical support
section [1].

Material and methods

The retrospective analysis was conducted on the basis of
the medical records of 231 soldiers from the Polish
Military Contingent hospitalized or treated at level 2 of
medical evacuation in the Medical Support Group (Polish
Field Hospital, level 2) at FOB Ghazni within a 12 month
period (January-December 2012). The analysis was
carried out on the basis of structure and intensity rate per
1,000 persons. As many as 5,000 Polish soldiers had
been deployed to the theater of operations in Afghanistan
within the given period. The study population was random
(no selection). The data which had been collected were
then presented in the form of figures and tables. The
most common health problems were analyzed in line with
the ICD-10 classification: infectious diseases, psychiatric
disorders, neurological, cardiovascular, respiratory,
gastrointestinal,  skin, = musculoskeletal, urogenital
diseases, and injuries (battle and non-battle). Detailed
diagnoses of particular disease entities were analyzed in
compliance with the same classification. The basis for
calculating the intensity rate was the number of hospital
admissions according to the diagnosed diseases and
injuries as a numerator, and the total number of soldiers
of the examined population in the analyzed period used
as a denominator (n=5,000), multiplied by the coefficient
C=10% (k=0,1,2,3..., in the statistical analysis k=3). The
intensity rate was used to calculate the incidence of
diseases and injuries per 1,000 persons in the study
population. The statistical analyzes have been performed
using the data analysis software system STATISTICA.PL.
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Results

231 soldiers from the PMC Afghanistan were admitted to the
Medical Support Group at FOB Ghazni within a 12-month period
(January-December 2012); the most commonly treated patients
were privates (48.9%), then non-commissioned officers (26.4%)
and warrant officers (11.7%), mainly between the ages of 26-35
(60.2%) and 36-45 (22.1%). The distribution of age and rank
among Polish soldiers hospitalized in the MSG reflected the
general age and rank distribution in the entire population of
Polish personnel deployed to Afghanistan in the analyzed period.

Table 1. Prevalence of diseases and injuries among Polish
soldiers (n=5,000), hospitalized in the Medical Support Group
at FOB Ghazni (n=231) from January to December 2012
Tabela 1. Wystepowanie choréb i obrazen ciata wsréd
polskich zotnierzy (n = 5000), hospitalizowanych w Grupie
Zabezpieczenia Medycznego w FOB Ghazni (n = 231) w
okresie od stycznia do grudnia 2012

Diseases and injuries Polish soldiers - hospital treatment
(number of patients n=231)

Number of Structure Intensity  rate

A similar trend was observed as regards gender distribution; the cases rate [%] (per 1,000
numbers of hospitalized patients (228 males vs. 3 females) persons)
reflected the small percentage of women in the population of the Battle injuries 72 30.8 1.44
PMC Afghanistan. Combat soldiers accounted for 73.2% of the S—
hospitalized soldiers of Polish nationality, special forces soldiers Non-battle injuries 50 21.4 1.0
accounted for 6.0% of the hospitalizations and training forces Non-infectious 20 85 0.4
personnel of 4.8%. Military personnel serving in the PMC gastrointestinal diseases
Afghanistan were mainly hospitalized due to battle injuries - -
(30.8%, 1.44/1,000 persons), non-battle injuries (21.4%, {Tfﬁcf;ﬁ?i;dé?:eajfei 1491 2'(1) 8'22
1.0/1,000 persons), non-infectious diseases of the digestive Sk'gd' 13 5-6 0-26
system (8.5%, 0.4/1,000 persons), and infectious diseases In diseases . .
(8.1%, 0.38/1,000 persons) (Figure, Table 1). The analysis of Respiratory 12 5.1 0.24
morbidity in the population of Polish soldiers who were Other 10 4.3 0.2
hospitalized in the MSG at FOB Ghazni revealed that 26.4% of Neurological diseases 9 3.8 0.18
battle-injured patients had to be medically evacuated to Poland, Psychiatric disorders 7 3.0 0.14
while 73.6% of individuals, who had sustained battle injuries Musculoskeletal 4 1.7 0.08
were returned to duty in the theatre of operations. diseases
Cardiovascular diseases 4 1.7 0.08
Total 234 100.0 4.68
Source: PMC Afghanistan. Own study
Battle injuries 30.8
Non-battle injuries
Non-infectious gastrointestinal diseases
Infectious diseases
Urogenital diseases
Skin diseases
Respiratory diseases
Other
Neurological diseases
Psychiatric disorders
Musculosceletal diseases 1.7 Structure rate [%]
Cardiovascular diseases 17 . : : . : |
0 5 10 15 20 25 30 35

Source: PMC Afghanistan. Own study

Figure. Prevalence of diseases and injuries among Polish soldiers (n = 5,000), hospitalized with the Medical Support Group at FOB Ghazni

(n = 231) from January to December 2012

Rycina. Wystepowanie choréb i obrazen ciata wsrdd polskich zotnierzy (n = 5000), hospitalizowanych w Grupie Zabezpieczenia
Medycznego w FOB Ghazni (n = 231) w okresie od stycznia do grudnia 2012

Hospitalizations of Polish soldiers deployed to Afghanistan...
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As regards non-battle injuries, the rate was 50.0% vs.
50.0%, and as regards diseases 20.2% vs. 79.8% (Table
2). Out of the total number of 231 hospitalized members
of the PMC Afghanistan, 66 persons (28.6%) were
evacuated to Poland for medical reasons before the
termination of their 6-month contracts, whereas 165
persons (71.4%) were returned to duty.

Table 3 demonstrates the number of Polish
military personnel who were hospitalized or medically
evacuated to Poland in each month of 2012. We have
observed an increase in the number of hospital
admissions during the summer months (May-August);
these were mostly the result of battle injuries.

The most common disease entities which were
diagnosed in the population of Polish soldiers
hospitalized in the Medical Support Group at FOB Ghazni
from January to December 2012 were: contusion of the
musculoskeletal system, gunshot/shrapnel wound,
sprain/dislocation of joint, fracture, infectious diarrhea
(the etiological factor was Escherichia coli in 65% of the
cases) (Table 4).

In 67% of the cases gunshot/shrapnel wounds
were located on limbs (Table 5). Sprains and dislocations
mainly affected the knee joint (63%), while the most
common types of fractures were those of upper (44.5%)
and lower (33.3%) limbs.

|
Table 2. Diseases and injuries among Polish soldiers hospitalized with the Medical Support Group at FOB Ghazni from January to

December 2012 (n=231)

Tabela 2. Choroby i obrazenia ciata wsrod polskich zotnierzy hospitalizowanych w Grupie Zabezpieczenia Medycznego w FOB

Ghazni w okresie od stycznia do grudnia 2012 (n = 231)

Diseases and injuries

Polish soldiers - hospital treatment (n=231)

Number of patients % Medical evacuation % Return to duty %
Battle injuries 72 100.0 19 26.4 53 73.6
Non-battle injuries 50 100.0 25 50.0 25 50.0
Diseases 109 100.0 22 20.2 87 79.8

Source: PMC Afghanistan. Own study

|
Table 3. Number of Polish soldiers hospitalized with the Medical Support Group at FOB Ghazni (n=231) and medically evacuated

(n=66) in each month of 2012

Tabela 3. Liczba polskich zotnierzy hospitalizowanych w Grupie Zabezpieczenia Medycznego w FOB Ghazni (n = 231) oraz
ewakuowanych medycznie do kraju (n = 66) w poszczegoélnych miesigcach 2012 roku

Month Number of hospitalized patients Number of medically evacuated patients
Battle injuries Non-battle injuries Diseases Total Battle injuries  Non-battle injuries Diseases Total

January 1 7 10 18 1 3 6 10
February - 4 6 10 - 2 2 4
March - 8 8 16 - 4 2 6
April 2 1 12 15 2 - 1 3
May 11 4 12 27 1 1 1 3
June 14 1 10 25 2 1 1 4
July 10 6 9 25 5 2 1 8
August 10 3 20 33 1 3 1 5
September 2 1 7 10 1 1 1 3
October 5 4 7 16 2 3 2 7
November 14 8 3 25 1 3 2 6
December 3 3 5 11 3 2 2 7
Total 72 50 109 231 19 25 22 66

Source: PMC Afghanistan. Own study
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Table 4. The most common disease entities among Polish soldiers (n=5,000), hospitalized with the Medical Support Group at FOB

Ghazni (n=231) from January to December 2012

Tabela 4. Najczestsze jednostki chorobowe wystepujace wsréd polskich zotnierzy (n = 5000), hospitalizowanych w Grupie
Zabezpieczenia Medycznego w FOB Ghazni (n = 231) w okresie od stycznia do grudnia 2012

Disease entities

Polish soldiers-hospital treatment (number of patients n=231)

Number of cases

Structure rate [%] Intensity rate (per 1,000 persons)

Contusion of musculoskeletal system 39 15.9 0.78
Gunshot/shrapnel wound 21 8.6 0.42
Sprain/dislocation of joint 19 7.7 0.38
Fracture 18 7.3 0.36
Infectious diarrhea 17 6.9 0.34
Urolithiasis 11 45 0.22
Acoustic trauma 10 41 0.2

Pneumonia/bronchitis 10 41 0.2

Non-infectious acute gastroenteritis 10 4.1 0.2

Head injury 8 3.3 0.16
Acute stress disorder 6 2.5 0.12
Other 76 31.0 1.52
Total 245 100.0 4.90

Source: PMC Afghanistan. Own study

Table 5. Location of gunshot and shrapnel wounds in Polish soldiers hospitalized with the Medical Support Group at FOB Ghazni

(n=21) from January to December 2012

Tabela 5. Lokalizacja ran postrzatowych i odtamkowych u polskich zotnierzy hospitalizowanych w Grupie Zabezpieczenia
Medycznego w FOB Ghazni (n = 21) w okresie od stycznia do grudnia 2012

Battle injury Upper extremity Lower extremity Tutor, pelvis, spine  Head Neck Total
Gunshot wounds 4 7 1 2 16
Shrapnel wounds 1 2 - - 5
Total 5 9 1 2 21

Source: PMC Afghanistan. Own study

Conclusions

The increased prevalence of health problems in the
population of Polish soldiers hospitalized at the Medical
Support Group in Afghanistan was closely associated
with combat activities (battle injuries), injuries sustained
on duty or injuries suffered while doing sports (non-battle
injuries) as well as poor standards of sanitation and harsh
environmental conditions (infectious and non-infectious
diseases of the digestive system).

Hospitalizations of Polish soldiers deployed to Afghanistan...

References

1.

Korzeniewski K.: Health problems in participants of military operations
and preventive medicine activities in the contemporary battlefield.
Military Institute of Medicine. Department of Epidemiology and Tropical
Medicine. Warsaw, 2013: 145-165

. Korzeniewski K., Pieniuta S., Prokop E., Goryszewska G.: Analiza

zachorowan zotnierzy Polskiego Kontyngentu Wojskowego w
Afganistanie [Analysis of sickness profile among soldiers of Polish
Military Contingent in Afghanistan]. Fam. Med. Prim. Care Rev., 2012;
14: 360-362

. Korzeniewski K., Juszczak D., Gregulski R.: Medical support and

health problems in soldiers of the PMC Afghanistan in a case study of
Giro and Qarabagh military bases. Mil. Phys., 2012; 90: 349-353

. Korzeniewski K., Pieniuta S., Nowak B., et al.: Zadania i struktura

organizacyjna stuzby zdrowia Polskiego Kontyngentu Wojskowego w
Afganistanie [Tasks and structure of the health service of the Polish
Military Contingent in Afghanistan]. Mil. Phys., 2011; 89:364-375

. Korzeniewski K., Bochniak A.: Medical support of military operations in

Iraq and Afghanistan. Int. Marit. Health, 2011; 62: 71-76

13



ORIGINAL ARTICLES

Sleep disorders in Polish Military Contingent

veterans

Zaburzenia snu u weteranow Polskich Kontyngentéw Wojskowych

Ludmita Kosinska', Stanistaw linicki', Ana Petrovic', Piotr Unicki', Krzysztof Kosinski’

! Department of Psychiatry and Combat Stress, Central Clinical Hospital of the Ministry of National Defense, Military Institute of
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Abstract. Introduction: Sleep disorders are among the frequent symptoms of mental disorders related to combat stress. Aim:
Assessment of frequency of sleep disorders, such as sleep onset disorders, sleep maintenance or nightmares in the Polish Military
Contingent veterans diagnosed with Posttraumatic Stress Disorder (PTSD) and other non-psychotic mental disorders. Material and
methods: The study involved 31 veterans - patients of the Department of Psychiatry and Combat Stress (KPiSB), including 14
veterans diagnosed with PTSD, 8 with neurotic disorders, 5 with adjustment disorders, 2 with alcohol dependence syndrome, and
2 with personality disorders. Sleep Quality Questionnaire and individual interviews were used to assess sleep disorders. Results:
Nightmares occurred in 27 patients (87%), including 20 patients with its intensified form (65%). Problems with sleep onset and
sleep maintenance were found in 29 (94%) subjects. Nightmares and sleep onset and maintenance problems appeared both in the
subjects with PTSD and other diagnoses. Conclusion: Sleep disorders were found to be a frequent problem in the veteran
population and there was no significant difference between the study groups.

Key words: nightmares, posttraumatic stress disorder, sleep disorders, veterans of the Polish Military Contingents

Streszczenie. Wstep: Zaburzenia snu nalezg do czestych objawow zaburzen psychicznych zwigzanych ze stresem bojowym. Cel
pracy: Ocena czestosci wystepowania zaburzen snu w postaci trudnosci w zasypianiu, utrzymaniu snu oraz koszmaréw sennych u
weteranéw Polskich Kontyngentéw Wojskowych z rozpoznaniem zaburzen stresowych pourazowych (PTSD) oraz innymi
niepsychotycznymi zaburzeniami psychicznymi. Materiat i metody: Badaniem objeto 31 weteranéw hospitalizowanych w Klinice
Psychiatrii i Stresu Bojowego, w tym 14 z rozpoznaniem PTSD, 8 z zaburzeniami nerwicowymi, 5 z zaburzeniami adaptacyjnymi, 2
z uzaleznieniem od alkoholu, 2 z zaburzeniem osobowosci. Do oceny wystepowania zaburzen snu zastosowano wywiad
indywidualny oraz Kwestionariusz Jakosci Snu. Wyniki: Sny koszmarne wystapity u 27 pacjentow (87%), w tym w postaci nasilonej
u 20 (65%). Trudnosci w zasypianiu i utrzymaniu snu miato 29 badanych (94%). Sny koszmarne oraz trudnosci w zasypianiu i
utrzymaniu snu mieli zaréwno badani z PTSD, jak i z innym rozpoznaniem. Whnioski: Potwierdzono, ze zaburzenia snu sg czestym
problemem u weterandéw, nie stwierdzono réznic w czgstosci ich wystepowania miedzy badanymi grupami.

Stowa kluczowe: koszmary senne, weterani Polskich Kontyngentéw Wojskowych, zaburzenia snu, zaburzenia stresowe
pourazowe
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Introduction

Sleep disorders are a common effect of psychological
trauma. The literature shows numerous reports on their
occurrence both as an acute stress disorder (ASD) and in
conditions involving the remote effects of traumatic
experiences, including posttraumatic stress disorder
(PTSD), [1-3]. Participants of military operations in war
zones often develop difficulties with sleep onset and
sleep maintenance [4-6]. The subject of studies in

14

veterans diagnosed with PTSD was also the occurrence
of nightmares [5-8]. Nightmare is a parasomnia defined
as a dream causing anxiety or other unpleasant emotions
that wakes up the sleeper [9,10]. There are two types of
nightmares: idiopathic and posttraumatic. A posttraumatic
nightmare is a dream that results from a traumatic event:
recurrent, with content associated with the trauma,
causing negative emotional reactions [2].
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Nightmares may occur with varying frequency. Mild
nightmares occur not more often than once a week,
moderate - more often than once a week, and severe —
many times during a night [9].

Difficulties in initiating and maintaining sleep
(insomnia) are classified as dyssomnias. Persistent
insomnia after the cessation of a stressful stimulus is a
symptom of endogenous sleep disorders, more precisely,
of psychophysiological insomnia [9,11]. This includes
complaints about insufficient sleep associated with
impaired daytime well-being.

Aim

The aim of the study was: 1) to assess the prevalence of
sleep disorders in psychiatrically hospitalized PMC
veterans, 2) to compare the prevalence of nightmares in
veterans diagnosed with PTSD and in those with other
non-psychotic mental disorders, as well as 3) to compare
the prevalence of sleep onset and maintenance problems
in both groups.

Material and methods

The study included 31 veterans (males) hospitalized in
the 24-hour Department of Psychiatry and Combat Stress
from May 2010 to August 2011. They were admitted to
the Department on the basis of a referral issued by their
military unit's physician or a psychiatrist in the place of
residence. Some of the veterans were admitted to the
Department directly after medical evacuation from the
mission. The age of the participants ranged from 22 to 51
years (Xmean = 35). They participated in 1 to 6 missions
(Xmean = 2.5) in Iraq and Afghanistan, while others had
also participated in previous missions. All of them had
post-primary education, i.e. - vocational, secondary or
higher education. The participants were divided into two
groups. The first group included 14 individuals diagnosed
with PTSD. The other group consisted of 17 males with
other diagnosis (non-PTSD), including: 8 with adjustment
disorders, 5 with neurotic disorders, 2 with personality
disorders and 2 with alcohol dependence syndrome.
Neither group significantly differed in terms of age,
number of completed missions and education. The Sleep
Quality Questionnaire, based on the criteria adapted by
Rutkowski for the evaluation of posttraumatic sleep
disorders, was used to assess the occurrence of sleep
disorders in both groups [2]. It consists of two parts: Part
A includes questions on symptoms of sleep disorders,
subjective complaints about the course of sleep and
trauma-related nightmares, including their frequency. Part
B refers to remembering dreams, their relation to the
mission or not, and nightmares with content unrelated to
the mission. The participants completed the questionnaire
on their own. Subsequently, in order to evaluate the
content of dreams (mission-related or
non-mission-related) and the level of accompanying

Sleep disorders in Polish Military Contingent veterans

distress (whether they caused fear or anxiety) in more
detail, individual interviews were conducted.

The obtained information on the occurrence of
nightmares was organized based on the frequency and
content criteria. The frequency of nightmares was
analyzed in two categories: no nightmares at all and the
presence of nightmares. In addition, an increased
intensity of nightmare occurrence was considered, where
the occurrence of nightmares more often than once a
week was used as a criterion (moderate nightmare
disorder and severe nightmare disorder) In terms of
content, the nightmares were divided into those with a
mission-related content and idiopathic ones (without
mission-related content). Difficulties in falling asleep and
sleep maintenance were analyzed in four categories:
nocturnal awakening, early morning awakening with
inability to return to sleep and the feeling of shortened
nocturnal sleep duration.

In order to assess the statistical significance of
the differences between the compared variables, the X2
test with Yates's correction for small samples was used.

Results

Sleep disorders were found in 14 (100.0%) participants
from the PTSD group and 15 (88.2%) from the non-PTSD
group, that is, 29% of all studied veterans (Tab. 1).

Nightmares of various content and frequency,
including mild, moderate and severe forms, occurred in
27 participants (87.1% of all participants). In the PTSD
group, nightmares occurred in 12 individuals (85.7%),
and in the non-PTSD group in 15 individuals (88.2%)
(Tab. 2).

Moderate nightmares (occurring more often than
once a week) occurred in 20 individuals (64.5% of all
participants). In the PTSD group, they occurred in 8
individuals (57.1%), and in the non-PTSD group in 12
individuals (70.6%) (Tab. 3). Also in this case, no
significant difference was found between either group
regarding the frequency of intensified nightmares.

Table 1. Prevalence of sleep disorders in the compared
PTSD and non-PTSD groups of veterans

Tabela 1. Wystepowanie zaburzen snu w poréwnywanych
grupach weteranéw z PTSD i non-PTSD

sleep diagnosis total
disorders

PTSD non-PTS

D

n (%)
nightmares 14 (100.0) 15(88.2) 29 (93.5)
no nightmares 0 2(11.8) 2(6.5)
total 14 (100.0) 17 31 (100.0)

(100.0)
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Nightmares with mission-related content (of
various frequency) were reported by 24 individuals
(77.4%): 12 (85.7%) in the PTSD group and 12 (70.6%)
in the non-PTSD group. The differences were not
statistically significant (Tab. 4).

Moderate nightmares with mission-related
content (occurring more often than once a week)
occurred in 18 individuals (58.1% of all participants). In
the first group, moderate nightmares occurred in 18
individuals (57.1%), and in the second group in 10
(58.8%). Also in this case, there was no significant
difference between the examined groups (Tab. 5).

Table 2. Prevalence of nightmares in the compared PTSD
and non-PTSD groups of veterans

Tabela 2. Wystepowanie koszmaréw sennych w
poréwnywanych grupach weteranéw z PTSD i non-PTSD

nightmares diagnosis total
PTSD non-PTSD
n (%)
nightmares 12 (85.7) 15 (88.2) 27 (87.1)
no nightmares 2 (14.3) 2(11.8) 4 (12.9)
total 14 (100.0) 15(100.0) 31 (100.0)

X* with Yates's correction: xX* = 0.11; p = NS (not statistically
significant)

Table 3. Prevalence of intensified nightmares in the
compared PTSD and non-PTSD groups of veterans

Tabela 3. Wystepowanie nasilonych koszmaréw sennych w
poréwnywanych grupach weteranéw z PTSD i non-PTSD

intensified nightmares  diagnosis total
PTSD non-PTSD
n
nightmares 8 (57.1) 12 (70.6) 20 (64.5)
no nightmares 6 (42.9) 5(29.4) 11 (35.5)
total 14 (100.0) 17 (100.0) 31 (100.0)

X? with Yates's correction: X° = 0.16; p = NS

Table 4. Prevalence of nightmares with content associated
with the mission in the compared PTSD and non-PTSD
groups of veterans

Tabela 4. Wystepowanie koszmaréw sennych o tresci
zwigzanej z misja w porownywanych grupach weteranow z
PTSD i non-PTSD

Nightmares with mission-related content only were
reported by 11 (78.67%) individuals diagnosed with
PTSD and 9 (52.9%) from the non-PTSD group.
Nightmares of both types: those related to deployment
and unrelated ones occurred in 1 (7.1%) and 3 (17.6%),
and with non-mission-related content in 2 (14.3%) and 3
individuals (17.6%), respectively. The prevalence of
nightmares with regard to their content is presented in
Table 6.

Various types of sleep disorders were reported
by a total of 29 (93.5%) individuals. Difficulties in falling
asleep were experienced by 25 individuals (80.6%),
nocturnal awakenings occurred in 26 individuals (83.9%),
early morning awakenings with inability to return to sleep
in 20 (64.5%), and the feeling of shortened nocturnal
sleep duration in 22 (70.9%). These symptoms were
reported by both veterans diagnosed with PTSD and
veterans with other diagnoses (Tab. 7). The differences
between the compared groups were not statistically
significant.

Table 5. Prevalence of intensified nightmares with content
associated with the mission in the compared PTSD and
non-PTSD groups of veterans

Tabela 5. Wystepowanie nasilonych koszmaréw o tresci
zwigzanej z misjag w porownywanych grupach weteranow z
PTSD i non-PTSD

intensified diagnosis total
nightmares
with PTSD non-PTSD
mission-related
content

n (%)
nightmares 8 (57.1) 10 (58.8) 18 (58.1)
no nightmares 6 (42.9) 7 (41.2) 13 (41.9)
total 14 (100.0) 17 (100.0) 31 (100.0)

X? with Yates's correction: X° = 0.07; p = NS

- ]
Table 6. Content of nightmares in the compared PTSD and

non-PTSD groups of veterans
Tabela 6. Tres¢é koszmaréw sennych w poréwnywanych
grupach weteranéw z PTSD i non-PTSD

nightmares with diagnosis total
mission-related
content

PTSD non-PTSD

n (%)
nightmares 12 (85.7) 12 (70.6) 24 (77.4)
no nightmares 2 (14.3) 5(29.4) 7 (22.6)
total 14 (100.0) 17 (100.0) 31(100.0)

X* with Yates's correction: x° = 0.33; p = NS

types diagnosis total
of nightmares PTSD non-PTSD

n (%)
mission-related 11 (78.6) 9 (52.9) 20 (64.5)
mission- and non 1 (7.1) 3(17.6) 4 (12.9)
mission-related
non 2 (14.3) 3(17.6) 5(16.1)
mission-related
no nightmares 0 2(11.8) 2 (6.5)
total 14 (100.0) 17 (100.0) 31 (100.0)
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Discussion

The obtained results indicate a high percentage of
individuals experiencing nightmares in the study sample
(87.1%). Publications of other authors show that the
prevalence of nightmares in the general adolescent
population is 1% in their mild form [9], about 24% in
addicted subjects [12] and about 57% in subjects with
dissociative disorder [13]. The review of studies by
Wittman et al. [14] indicates that in the case of PTSD, the
percentage of subjects experiencing nightmares is 70%.
However, studies on a Vietnam veteran group showed
that 52% of individuals with PTSD experienced
nightmares [6]. The results in our study group are higher
than those in the mentioned studies. The percentage was
still higher when the individuals were divided into groups
with regard to their diagnoses: 86% in the case of PTSD
and 88% in the case of other diagnoses.

No statistically significant difference was found
between the occurrence of nightmares in veterans
diagnosed with PTSD and that in veterans with other
diagnoses. Interesting is the fact that, similarly, no
difference was found in the case of nightmares with
mission-related content. The occurrence of nightmares in
veterans diagnosed with PTSD results from the
characteristics of the disorder itself (nightmares with
trauma-related content are one of the diagnostic criteria).
Therefore, it is not surprising that this type of dream
occurred in most participants with PTSD. Interesting is
also the fact that the occurrence of military-related
nightmares was also reported by a considerable number
of veterans with non-PTSD diagnoses.

In the study group, as part of the mission-related
nightmares, traumatic situations were reconstructed in
detail, and in the other part of dreams they underwent
modification. In further studies, an analysis of the content
of dreams could be helpful in terms of the reconstruction
level of deployment situations or their distortion in dreams
of veterans diagnosed with PTSD and veterans with other
diagnoses.

In our study group, as many as 93.5% of
veterans reported sleep disorders in the form of
sleep-onset and sleep maintenance problems. Insomnia
that manifests itself in difficulties in falling asleep and
maintaining  sleep, negatively affecting daytime
functioning, occurs in about 30% of the general
adolescent population [15]. In subjects with depression, it
occurs in 60-90% of cases, and in anxiety disorders in
50-70% [15]. The results of studies on veterans vary -
from 5.5% to as many as 90% with regard to insomnia,
including in studied subjects without PTSD [4-6]. The
division into the PTSD group and non-PTSD group
indicates that there is no significant difference between
the examined groups in the case of those symptoms.

Some authors studied posttraumatic sleep
disorders independently of the occurrence of PTSD itself
[1, 5]. These disorders included psychophysiological
insomnia (PPI) and chronic nightmare disorder (CND),
described in the International Classification of Sleep
Disorders (ICSD) [9]. In studies by Krakow et al., 76% of
studied trauma victims demonstrated symptoms of PPI,
and 79% the symptoms of CND [1]. In veterans of military
missions, various types of sleep disorders may occur to a
greater extent than just in veterans diagnosed with PTSD.
This is indicated by the results of the studies on 152
Australian veterans from Vietnam: sleep disorders were
found in all participants diagnosed with PTSD. However,
also 90% of studied veterans without PTSD had clinically
significant sleep difficulties [5]. In turn, a poll conducted
among 886 American veterans has indicated that 41.7%
of participants suffered from insomnia, while a PTSD
diagnosis was confirmed in less than 5% of them [4]. Also
studies on American veterans from Iraq showed that
along with PTSD, other factors such as head injury with
loss of consciousness or alcohol abuse are associated
with the occurrence of nightmares and sleep onset and
sleep maintenance problems [16].

Table 7. Comparison of prevalence of insomnia symptoms in the PTSD and non-PTSD groups
Tabela 7. Poréwnanie wystepowania objawéw bezsennosci w grupie PTSD i non-PTSD

type of sleep disorder diagnosis Total x° value P
PTSD non-PTSD with Yates's correction
n (%)
sleep onset difficulties 11 (78.6) 14 (82.3) 25 (80.6) 0.04 p=NS
nocturnal awakenings 11 (78.6) 15 (88.2) 26 (83.9) 0.06 p=NS
early morning awakenings 9 (64.3) 11 (64.7) 20 (64.5) 0.12 p=NS
shortened sleep duration 7 (50.0) 15 (88.2) 22 (70.9) 3.75 p=NS
insomnia symptoms in total 12 (85.7) 17 (100.0) 29 (93.5) 0.77 p=NS

Sleep disorders in Polish Military Contingent veterans
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It should be considered that the high prevalence
of symptoms of sleep disorders in the form of nightmares
and difficulties in falling asleep and maintaining sleep in
the studied veterans may result from the fact that the
group included only hospitalized individuals, while part of
the above-mentioned results of the studies referred to the
general population of veterans. Therefore, it is worth
continuing the studies, including in PMC veterans who do
not visit health care centers.

The above differences in the approach to
posttraumatic sleep disorders and in the presented
results indicate the need for further studies on the
occurrence of sleep disorders in soldiers after their return
from deployment.

Conclusions

1. Sleep disorders in the form of sleep onset and sleep
maintenance difficulties occurred in 93.5% of the
studied soldiers.

2. No statistically significant difference was found
between the occurrence of nightmares in veterans
diagnosed with PTSD and that in veterans with other
nonpsychotic mental disorders.

3. Also no statistically significant difference was found
between the compared groups of veterans in terms of
the occurrence of sleep onset and sleep maintenance
difficulties.
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Anxiety level in Polish ISAF soldiers
participating In stress inoculation training
enhanced with controlled exposure to virtual
combat stressors

Poziom leku u zotnierzy ISAF uczestniczgcych w treningu uodparniania na
stres z kontrolowang ekspozycjg na wirtualne stresory wojenne
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Abstract. Introduction: This paper presents the results of VR-enhanced Stress Inoculation Training (SIT) as a method of tension
reduction for ISAF soldiers preparing for deployment in Afghanistan. Aim: The aim of this study was to evaluate the influence of
SIT on ISAF soldiers' pre-deployment anxiety levels. Material and methods: 118 soldiers were assigned to two groups:
experimental (E) and control (C). During 5 days, soldiers from group E took part in 10 VR-enhanced SIT sessions. The anxiety
level was evaluated after SIT and after the soldiers returned home. Results: After SIT both values of anxiety-state and anxiety-trait
variables decreased in group E (p = 0.04). After 5 days, the value of anxiety-trait variable decreased in group C (p = 0.01). After
deployment the decrease of anxiety-state and anxiety-trait was observed in both groups compared to values before the training (p
<0.05). Conclusions: The training was a short-term effective method of tension reduction. The results obtained in the long-term
perspective do not allow the confirmation of the effectiveness of the training, which indicates a need for further study.

Key words: Afghanistan, ISAF, military psychiatry, stress inoculation training (SIT), STAI

Streszczenie. Wstep: Praca przedstawia przebieg i rezultaty treningu uodparniania na stres [stress inoculation training -SIT)
wzbogaconego o wirtualng rzeczywistos¢ jako metode redukcji poziomu napigcia u zotnierzy przygotowujgcych sie do misji w
Afganistanie (ISAF). Cel pracy: Celem badania byta ocena wptywu SIT na poziom lgku u tych zotnierzy. Materiat i metody: W
badaniu wzigto udziat 118 zotnierzy podzielonych na dwie grupy eksperymentalng (E) i kontrolng (K). W ciggu 5 dni zotnierze z
grupy E uczestniczyli w 10 sesjach SIT wzbogaconego o wirtualng rzeczywisto$¢. Poziom leku oceniono po treningu oraz po
powrocie zotnierzy z misji do kraju. Wyniki: Po treningu SIT spadty wartosci leku-stanu i leku-cechy w grupie E (p = 0,04). W
grupie K, po 5 dniach, spadty wartosci leku-cechy (p = 0,01). Po zakonczeniu misji w obydwu grupach odnotowano spadek
wartosci leku-stanu i leku-cechy w poréwnaniu do wartosci sprzed treningu (p <0,05). Wnioski: Trening okazat sie krotkoterminowo
skuteczng metodg obnizania napiecia. Uzyskane wyniki w perspektywie dtugoterminowej nie pozwalajg na jednoznaczne
potwierdzenie skutecznosci treningu, co wskazuje na koniecznos¢ dalszych badan.
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Introduction

American studies indicate that 18.5-42.7% (depending on
the study) of soldiers and veterans returning from
deployment in Iraq and Afghanistan have mental health
problems [1]. The most common mental disorders include
posttraumatic stress disorder (PTSD), which affects
12-18% of veterans [2]. Since 2003, about 35,000
soldiers and civilians of the Polish Armed Forces have
been engaged in Operation Iraqi Freedom and Operation
Enduring Freedom, some of them several times. During
these operations, 59 soldiers were killed and about 400
were injured, including 200 wounded in combat action.
Due to mental disorders associated with stress, 50
soldiers were prematurely evacuated home, which
accounts for 0.014% of the army personnel. However, it
is estimated that 5-10% of veterans of the Polish Military
Contingent (PMC) have demonstrated PTSD symptoms.
About 300 veterans were psychiatrically hospitalized, with
one in ten hospitalized several times. Therefore, it seems
very important to find a method to minimize the risk of
developing mental disorders in deployed soldiers.

Before leaving on deployment, all Polish soldiers
undergo standard, specialist medical and psychological
tests. They participate in lectures and practical exercises
to prepare for coping with combat stress. The classes are
conducted by psychologists of contingent military units.
The last phase of preparation for deployment also
involves psychologists and psychiatrists from the
Department of Psychiatry and Combat Stress of the
Military Medical Institute in Warsaw, Poland.

In order to adapt the training to the needs of
deployed soldiers, the schedule of the classes delivered
by specialists from the Department of Psychiatry and
Combat Stress experimentally included stress inoculation
training (SIT). A review of the references indicates that
SIT is an effective method to prepare soldiers for military
deployments [3-5]. Stress inoculation training allows a
course to be adapted flexibly to suit individual needs and
is based on the assumptions of the cognitive-behavioral
approach [6]. Its aim is to reduce tension and prepare
participants to cope with difficult situations by gradual and
controlled exposure to an anxiety-triggering stimulus. The
training has been enhanced with virtual reality allowing
the therapist to fully control stressors. Virtual reality
exposure is regarded as the most promising alternative to
imaginal exposure [7]. The VR Computer-Assisted SIT
method was used, developed by the Virtual Reality
Medical Center of San Diego (VRMC), with whom the
Military Medical Institute (MMI) concluded a long-term
cooperation agreement in 2008. This method allows for
simultaneous  exposure  and measurement  of
physiological responses. Participants obtain feedback on
their actual arousal level during a stressful situation,
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which enables them to learn how to control and reduce
tension [8-12].

The project was carried out in autumn 2010 in
the Polish 10th Armored Cavalry Brigade in Swigtoszéw,
who sent about 2,000 soldiers to a 2,600-strong
contingent of the International Security Assistance Force
(ISAF), relocated to Afghanistan between October 2010
and April 2011.

Aim

The aim of the experiment was to answer the following
questions: What was the anxiety level in SIT participants
before the training? What changes in the anxiety level
were observed in the SIT participants of the training
directly after completion? What was the anxiety level in
veterans from the Polish Military Contingent ISAF 19
months after SIT and 12 months after they returned
home? What was the veterans' opinion on the usefulness
of SIT during deployment?

The effects of the experiment were evaluated
using a statistical analysis of anxiety level measurements
of SIT participants and soldiers from the control group
who did not participate in the training, as well as on the
basis of interviews conducted with the individuals.

Material and methods

Participants

118 soldiers were selected randomly from the
1,500-strong contingent that took part in the study. The
age of the participants ranged from 21 to 44 years. There
were 112 males and 6 females who had been in service
from 8 months to 19 years and 3 months. 95 soldiers had
not been deployed outside of Poland before, 16 had been
deployed once, 5 deployed twice and one deployed three
times. The soldiers were assigned to two equivalent
groups: control (C) and experimental (E). Subsequently,
the experimental group was divided into three 15-strong
subgroups and one 14-strong subgroup. During SIT, 4
individuals actively participated in the training, being able
to affect the virtual reality and having their physiological
indicators monitored, while the others observed the
actions and physiological indicators of the active
participant projected by a beamer (55 participants).

After their return from deployment, 19 months
after the training and one year after completion of the
deployment, the soldiers were examined again. The
re-examination covered 84 individuals: 80 males and 4
females, aged 21 to 44 years, 45 from the experimental
group and 39 from the control group.
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All participants had been previously qualified for
deployment by the Military Medical Commission.

Procedure
First, the soldiers from both the experimental and control
group listened to a 90-minute lecture on stress symptoms
and ways to cope with stress. After the lecture, both
groups filled in the following test questionnaires:
State-Trait Anxiety Inventory (STAI), PTSD Checklist -
Military Version (PCL-M), Beck Depression Inventory
(BDI), Coping Inventory for Stressful Situations (CISS),
Formal Characteristics of Behavior - Temperament
Inventory (FCB-TI), NEO Personality Inventory - Revised
(NEO-PI-R) and Tellegen Absorption Scale (TAS). Before
the training, the soldiers from group E additionally filled in
the Immersive Tendencies Questionnaire (ITQ). Soldiers
from group E, divided into 15-strong subgroups, were
participating for five successive days in 10 SIT sessions
according to the methodology of the Virtual Reality
Medical Center, San Diego. In each of the experimental
subgroups, one person actively participated in the training,
i.e. the active participant's physiological indicators were
monitored and he or she was able to affect the virtual
reality. The others observed the actions of the active
participant projected by a beamer. At the beginning and
at the end of the training, the Behavioral Avoidance Test
(measurement of physiological parameters: respiration,
heart rate, skin conductance, and finger temperature)
was conducted. While the experimental group
participated in the training, soldiers from the control group
attended routine training activities in the barracks area.
On the last day of the study, groups C and E filled in the
STAI test questionnaire and group E additionally filled in
the Immersion Scale (IS), the Simulator Sickness
Questionnaire (SSQ) and the Presence Questionnaire
Revised (PQR). After completion of the deployment in
Afghanistan and return home - 19 months after the stress
inoculation training - the soldiers underwent the
examination again, filling in the STAI and PCL-M
questionnaires and responding to questions in a
standardized interview.

All participants were informed about the aims of
the study.

Equipment

Three computers, software enabling audio-video
presentation and sensors allowing for measurement of
physical parameters were used for the training.

The first computer provided exposure to virtual
reality via VR goggles, headset and a joystick, allowing
the participant to move and perform actions in the virtual
world.

Another computer was used for supporting the
software used to monitor the physiological parameters
and the feedback system. Devices for measurement of
physiological indicators: respiration, heart rate, skin
conductance and finger temperature were connected to
that computer.

Both computers were connected with a projector
allowing the other participants to watch both the virtual
reality and variations in physiological parameters of the
active participants. Sounds were reproduced in parallel
through the headset for the active participant and through
loudspeakers for the other training participants.

By means of the third computer, the trainer
operated the control panel and menu that provided the
possibility of introducing visual and audio stimuli to the
active participant.

The active participant was seated on a rotary
chair enabling those movements reflected in the virtual
reality. By means of the joystick he or she was able to
control his or her figure in the virtual environment by
selecting both direction of movement and turning in the
vehicle or shooting, depending on the scenario selected.

The hardware used in the tests consisted of two
Dell Inspiron M1710 computers with Intel Core 2CPV
2GHz processors, 2G RAM and the nVIDIA GeForce Go
7900 GS graphic card (supporting VR images and
sounds). The Dell Inspiron MXC 061 computer with the
Intel Core 2CPV 1.99 GHz processor and 2G RAM was
used to measure physiological parameters. The following
software was used to support the virtual reality: Afghan
Kabul, Irag Convoy, Main PTSD, Convoy PTSD,
Enchanted Forest (made available by the Virtual Reality
Medical Center, San Diego).

State-Trait Anxiety Inventory

The State-Trait Anxiety Inventory (STAI) was used in the
study. It is a tool designed for the examination of anxiety
understood as the transitional and situation-dependent
state of an individual and anxiety understood as a
relatively permanent personality trait. STAI has two
subscales. The first subscale (X-1) is used to measure
the anxiety-state, while the other (X-2) is used to
measure the anxiety-trait.

Anxiety as a trait (anxiety-trait) is defined as a
permanent, acquired behavioral disposition that makes a
given person perceive objectively harmless situations as
harmful ones and respond to them with an increase in
arousal and a state of anxiety which is disproportionate to
the objective situation. Individuals with a high level of
anxiety-trait, when compared to those with a low level of
this feature, will not necessarily respond permanently with
a high level of anxiety-state, they would rather respond
with anxiety in threatening situations. The relation
between the level of anxiety-state and that of anxiety-trait
depends on the characteristics of the threat and it is lower
in a physical threat situation.
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On the other hand, the anxiety-state is a
subjective feeling of tension and fear that results in
activation or arousal of the nervous system [13].

Training

Stress inoculation training, underwent by the participants,
was a form of training in which the trainees acquired skills
by gradual use of virtual reality. The training allowed for
simultaneous immersion in a stress experience and
controlled increase of the number of threatening stimuli.
The soldiers participated in 10 sessions, two sessions a
day (in the morning and in the afternoon) for 5 successive
days. Each session had a structure and a specified
course.

During the first session, the Behavioral
Avoidance Test (BAT) was conducted by writing a profile
of a single selected person. The first measurement of the
baseline physiological parameters, conducted prior to the
exposure, took 5 minutes. Subsequently, the
physiological indicators were measured during their
exposure in the Irag Convoy program for the next 3
minutes. During the first exposure in the virtual reality, the
subject remained in a vehicle and could only look around.
Other participants observed his actions on the beamer
screen. The last measurement of that session concerned
recovery after exposure and lasted 5 minutes. The BAT
profile created was discussed in detail with all participants
of the training (the results were displayed on the beamer
screen), explanations of the meaning of the obtained data
were also presented. At the end of the session, all
participants underwent deep-diaphragmatic breathing
training and the active participant also obtained precise
measurements of his or her physiological indicators
during the training. At the end of the sessions, the
participants were encouraged to train deep-diaphragmatic
breathing between the sessions. They were given a CD
with recorded instructions for personal training to facilitate
that task.

The second session was focused on the training
for tension reduction during imaginary exposure to stress.
The active participant also obtained feedback on his or
her physiological parameters. Other participants could
observe these indicators on the beamer screen. This
session also covered psychoeducation regarding control
of thoughts and emotions.

The third session was similar to the first one.
The initial baseline measurement was conducted and
then virtual reality exposure was applied, using the
Enchanted Forest software (scenario without military
stimuli), in which the active participant could move while
the other participants observed his actions on the beamer
screen. The exposure time was 20 minutes.
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The next six sessions had a similar structure, i.e.
baseline measurement - VR exposure - recovery, the only
variable was the use of military-type scenarios with an
increasing intensity of stressors.

The last session was designed for
re-measurement of the BAT profile and discussion of the
entire training.

During all sessions, the active participant was
asked to rate his/her subjectively felt stress level on a
scale from 1 to 100.

Results

A statistical analysis was conducted in order to examine
whether the training sessions have a statistically
significant effect on the variables: the state and trait in the
STAI questionnaire examination.

The analysis started with a comparison of the
experimental and the control group before the training,
after completion of the training and after the return from
deployment. The results are presented in Table 1.

In terms of state and trait, there were no
statistically significant differences between either group
before the training, which shows that the participants
selected for the control group represented a set suitable
for comparisons with the experimental group. At the same
time, the results of the statistical analysis allow the
assumption that there were no statistically significant
differences between the experimental group and the
control group for state and trait variables after completion
of the training.

Table 1. Differences in intensity of anxiety as the state and
trait in the experimental and control groups before the
training, after completion of the training and after return
from the deployment (Mann-Whitney U-test)

Tabela 1. Réznice w nasileniu leku jako stan i cecha w
grupie eksperymentalnej i w grupie kontrolnej przed
treningiem, po zakonczeniu treningu i po powrocie z misji
(test U Manna i Whitneya)

STAl results Experimental Control
group group

Sum of ranks Sum of ranks Z U P

before training

anxiety-state 3215 2890 0.31 1459  0.76

anxiety-trait 3361.5 3193.5 0.47 1540 0.64

after training

anxiety-state  2717.5 2742.5 -0.08 13395 0.94
anxiety-trait ~ 2802.5 2553.5 133 11225 0.18
after return

from

deployment

anxiety-state 1881 1689 -0.28 846 0.78
anxiety-trait 2026 1544 1.01 764 0.31
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This outcome may result from the conditions in which the
test was conducted (e.g. conditions of service
independent of the experiment). Similarly, no statistically
significant differences between groups C and E were
found after the return from deployment. This might result
from both the time from the training and time of
completion of the deployment.

Additionally, a statistical analysis, using the
Wilcoxon matched-pairs-rank test, was carried out to
examine whether the training provided had any impact on
group E. Statistically significant differences before and
after the training were observed at the significance level p
= 0.04 for state and trait variables (p = 0.04). After the

training, a declining trend was observed for both variables.

The results are presented in Table 2.

Another statistical analysis was conducted to
examine whether the learning and memorizing time or
process, and effect of "everyday" life had influenced
group C. Again, the Wilcoxon matched-pairs-rank test
was used for this analysis (Table 3).

No statistically significant differences were found
for the state variable (p = 0.12), while there was a
statistically significant difference at the significance level
p = 0.01 for the trait variable, where a declining trend at
the level of 5% was observed.

Additionally, a statistical analysis was conducted
to investigate whether there is a significant difference
between the STAI test results prior to deployment (both
before and after the training) and the STAI test results
after the deployment. The Wilcoxon matched-pairs-rank
test was used for this purpose once more.

The statistical analysis, without dividing into
groups, showed that there was a statistically significant
difference for all variables of the STAI test. A reduction in
each variable of the test after return from the deployment
is visible. The results are presented in Table 4.

Statistically significant differences for individual
variables of the test with the corresponding significance
levels presented in Table 5 were observed in group E.
The only exceptions are the results of the STAI
anxiety-state after the training in relation to the
anxiety-state measured after return from the deployment:
no statistically significant differences between the
variables were found. A reduction in values for all
variables was observed after return from the deployment.
Again the Wilcoxon matched-pairs-rank test was used for
the analysis (Table 5).

A similar analysis for the control group showed
statistically significant differences for individual variables
of the test with the corresponding significance levels
presented in the Table. The only exceptions are the
results of the STAI anxiety-state after the training in
relation to the anxiety-state measured after return from
the deployment: Similarly to group E, there are no
statistically significant differences between the variables.
Similarly to group E, a reduction in values for all variables
was observed after return from the deployment. The
results are presented in Table 6.

Table 2. Differences in intensity of anxiety as state and trait
in the experimental group before and after completion of the
training

Tabela 2. Réznice w nasileniu leku jako stan i cecha w
grupie eksperymentalnej przed treningiem i po zakonczeniu

treningu
pair of variables N T z P
anxiety-trait before 46 352 2.06 0.04

and after training

anxiety-trait before 45 336 2.05 0.04
and after training

Table 3. Differences in intensity of anxiety as state and trait
in the control group before and after completion of the
training

Tabela 3. Réznice w nasileniu lgku jako stan i cecha w
grupie kontrolnej przed treningiem i po zakonczeniu
treningu

pair of variables N T z P

anxiety-state 44 361 1.56 0.12
before and after
the training

anxiety-trait 46 303 2.59 0.01
before and after
the training

Table 4. Differences in intensity of anxiety as state and trait
before the training, after completion of the training and after
return from the deployment (Wilcoxon matched-pairs rank
test)

Tabela 4. Réznice w nasileniu leku jako stan i cecha przed
treningiem, po zakonczeniu treningu i po powrocie z misji
(test kolejnosci par Wilcoxona)

pair of variables N T z P

anxiety-state before 73 619 4.02 0.00
training and after return
from deployment

anxiety-trait before training 76 43 7.35 0.00
and after return from
deployment

anxiety-state after training 67 734.5 2.53 0.01
and after return from

deployment

anxiety-trait after training 69 162.5 6.25 0.00
and after return from

deployment

After their return from Afghanistan, the
participants of the SIT training were asked whether during
the deployment they used the skills acquired during the
training. One in ten of them responded that he had
exercised breathing, which had helped him in difficult
moments. The same number of soldiers responded that
breathing control had helped them a little when they had
experienced lower levels of stress, while at higher levels
of stress it had been difficult to concentrate on breathing.
Eight out of ten responded that they remembered little
from the training and they had used ways to cope with
stress that they had acquired previously.
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Table 5. Differences in the intensity of anxiety as state and
trait in the experimental group before the training, after
completion of the training and after return from the
deployment (Wilcoxon matched-pairs rank test)

Tabela 5. Réznice w nasileniu lgku jako stan i cecha w grupie
eksperymentalnej przed treningiem, po zakonczeniu treningu
i po powrocie z misji (test kolejnosci par Wilcoxona)

pair of variables N T Z P

anxiety-state before 40 205 2.75 0.01
training and after return
from deployment

anxiety-trait before training 41 0 5.58 0.00
and after return from

deployment

anxiety-state after training 38 242 1.86 0.06
and after return from

deployment

anxiety-trait after training 35 28 4.70 0.00
and after return from

deployment

Table 6. Differences in the intensity of anxiety as state and
trait in the control group before the training, after
completion of the training and after return from the
deployment (Wilcoxon matched-pairs rank test)

Tabela 6. Roznice w nasileniu lgku jako stan i cecha w
grupie kontrolnej przed treningiem, po zakonczeniu
treningu i po powrocie z misji (test kolejnosci par
Wilcoxona)

pair of variables N T VA P

anxiety-state before 33 118 2.90 0.00
training and after return
from deployment

anxiety-trait before training 35 20 4.83 0.00
and after return from
deployment

anxiety-state after training 29 134.5 1.79 0.07
and after return from

deployment

anxiety-trait after training 34 53 4.18 0.00
and after return from

deployment

Conclusions

The analysis of the results leads to the conclusion that
VR SIT turned out to be effective in the short-term for
anxiety reduction in the studied soldiers. During the
training, the participants experienced stressful situations,
analogous to those that may occur during the actual
deployment. Controlled exposition to anxiety-triggering
stimuli allowed training participants to acquire and
exercise tension reduction skills. The participants' arousal
level after the training was lower than that before the
training, which confirms the hypothesis that VR SIT is an
effective method for learning anxiety reduction
techniques.

However, the obtained results do not lead to the
clear conclusion that the VR SIT method was effective in
the long-term for reducing anxiety in the studied soldiers.
In the case of the decrease in the anxiety-state values
observed in both groups examined after return from the
deployment, it may be hypothesized that the decrease in
these values resulted from other factors, e.g. from a safe
return from deployment, rather than from participation in
stress inoculation training.

The obtained results might have been also
influenced by other factors, such as individual differences.
The training was a high stress intensity situation.
Therefore, temperamental differences are of particular
importance. In particular, in the group participating in VR
SIT, the structure of temperament had an impact on the
anxiety level and effectiveness of the training. The more
balanced the structure of temperament of the participants,
the more effective the training was [14-16].

The obtained results indicate a decrease in
intensity of anxiety-trait (in groups C and E, both after the
training and after the return from deployment), which was
described by the author of the STAI questionnaire as
relatively constant and resistant to easy change. This
decrease may be explained by the studies on the
Spanish version of the questionnaire that showed that it
measures rather the intensity of the negative affect than
anxiety-trait [17]. Acknowledging this theoretical construct,
further hypotheses may be put forward on the importance
of the psychoeducation provided to both groups in the
first phase of the study as the cause of the decrease in
intensity of the negative affect as well as on the effect of
a safe return home on the intensity of the negative affect
during the second phase of the study.

Comparing the presented results with findings of
other similar studies in which SIT participants more often
claimed the usefulness of the acquired anxiety control
skill in combat situations and the limited conditions in
which the experiment was conducted should be taken
into consideration. The lack of technical possibility for
individual training and limited training duration did not
allow the participants to fully 