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ABSTRACT

Background: Sexually transmitted infections (STls) are a serious health problem with global impact, more prominently in women.
Their prevalence is increasing, and the preventive measure options are not being sufficiently innovated.

The military environment is historically characterized by a higher incidence of STls. A prospective cross-sectional study was con-
ducted in order to analyze prevalence of common STls in women of the Czech Republic armed forces.

Material and methods: Chlamydia trachomatis (C. trachomatis) and Neisseria gonorrhoeae (N. gonorrhoeae) detection was per-
formed in 231 women between August 2020 and December 2023. Participants were divided into three groups according to their
military status. Group A - recruits (n = 84), Group B - active soldiers (n = 43) and Group C - control civilian group (n = 104).
Cervical smears were used to diagnose pathogens and data evaluating medical history and the occurrence of risk factors in women
were obtained using a detailed questionnaire.

Results: Ch. trachomatis prevalence was 6.0% (5/84) in group A, 2.3% (1/43) in group B and 2.9% (3/104) in group C. There was no
statistically significant difference between the groups (p = 0.601). No case of N. gonorrhoeae was recorded across the study (0/231).
Regarding known STl factors, the groups differed significantly in age. The median age in group A was 26 years while it was 29 years
in groups B and C similarly (p < 0.001). There was also significant in-between-groups difference in age of coitarche 16.0 vs. 16.0 vs.
17.0 years (p = 0,015). Women from group A reported more frequent absence from regular pap-smear attendance compared to
other groups (12.0% vs. 16.3% vs. 3.9%) (p = 0.032).

Conclusion: This study did not show any significant difference in prevalence of C. trachomatis and N. gonorrhoeae in females of
the Czech Republic Armed Forces compared to civilian women. Higher prevalence of selected STIs’ risk factors were reported in
recruits and active soldiers compared to civilian women.

Although not conclusively, shown findings should be considered a reason to foster the research on STls in the military environment
and to enhance preventive measures among women in the armed forces to limit impact of known STIs’ risk factors.
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SOUHRN
KarasekL., SvobodovaP,, Kiss ., Nejedla D., Smetana J.: Prevalence Chlamydia trachomatis a Neisseria
gonorrhoeae u zen vojakyn Armady Ceské republiky

Uvod: Sexudlné prenosné infekce (STI) jsou zavaznym zdravotnim problémem s globalnim dopadem. Casté&ji jsou diagnostikovany
u zen. Prevalence STI v soucasnosti opét roste a moznosti preventivnich opatieni jsou omezené. Vojenské prostredi se historicky
vyznacovalo ¢astéjsim vyskytem STI. S cilem analyzovat prevalenci béznych STl u Zen v ozbrojenych silach Ceské republiky byla
provedena prospektivni priifezova studie.

Material a metody: V dobé od srpna 2020 do prosince 2023 byly u 231 Zen provedeny odbéry k detekci Chlamydia trachomatis
(Ch. trachomatis) a Neisseria gonorrhoeae (N. gonorrhoeae). U¢astnice studie byly rozdéleny do tii skupin dle vztahu k Armadé Ceské
republiky. Skupina A - Zadatelky o vstup do armady (n = 84), skupina B — vojakyné z povolani (n = 43) a skupina C - kontrolni civiln{
skupina (n = 104). K detekci patogent byly vyuzity stéry z hrdla délozniho. Pro ziskani anamnézy a dat hodnoticich vyskyt riziko-
vych faktorl STl byla provedena dotaznikova studie.

Vysledky: Prevalence Ch. trachomatis byla ve skupiné A 6,0 % (5/84), ve skupiné B 2,3 % (1/43) a ve skupiné C 2,9 % (3/104)
(p = 0,601). B€hem studie nebyl zaznamenan zadny pfipad N. gonorrhoeae (0/231). V rdmci hodnocenych znamych rizikovych
faktort STI se skupiny vyznamné lisily vékem. Median véku ve skupiné A byl 26 let, zatimco ve skupinach B a C to bylo 29 let
(p < 0,001). Déle byl mezi skupinami A, B a C zji$tén vyznamny rozdil ve véku koitarche: 16,0 vs. 16,0 vs. 17,0 let (p = 0,015). Zeny
ve skupinach A a B v porovnéni se skupinou C ¢astéji vynechdavaly preventivni cytologii (12,0 % vs. 16,3 % vs. 3,9 %) (p = 0,032).
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Zavér: Tato studie neprokazala vyznamny rozdil v prevalenci Ch. trachomatis a N. gonorrhoeae u Zen vojakyf Armady Ceské re-
publiky v porovnani se zenami v civilnim prostiedi. U zadatelek o sluzbu v armadé a u vojakyn z povolani vsak byla v porovnani
s civilni skupinou prokdzana vyssi prevalence vybranych rizikovych faktor( STI. Ziskana data by méla byt vnimana jako podnét
k pokra¢ovani monitorovani STI ve vojenském prostredi a k posilovani preventivnich opatfeni s cilem omezit negativni disledky

STl u Zen vojakyn.

KLICOVA SLOVA

sexualné prenosné infekce — Chlamydia trachomatis — Neisseria gonorrhoeae — armada — vojaci z povolani
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BACKGROUND

Sexually transmitted infections (STls) are a serious
health issue affecting both women and men world-
wide. Their incidence has an increasing tendency. The
most common bacterial pathogens include Chlamydia
trachomatis (Ch. trachomatis) and Neisseria gonorrhoe-
ae (N. gonorrhoeae). The WHO estimates that there
were 128.5 million new cases of Ch. trachomatis world-
wide in 2020 with a prevalence of 4.0% in women and
2.5% in men aged 15-49 years. There were 82.4 million
estimated new cases worldwide in 2020 in the case of
N. gonorrhoeae [1].

Even though these diseases are preventable and
treatable, their effect on health can be devastating. The
infection is often asymptomatic and affects women
more than men [2]. The disease can lead to damage of
reproductive organs and risk of deterioration of the in-
dividual’s fertility. Complicated infections may even re-
sult in life-threatening conditions such as tubo-ovarian
abscess in women.

The military environment has historically been asso-
ciated with a higher prevalence of STls. Specific army
factors, stress, community composition and availability
of medical care may play a role [3, 4]. Available data on
the incidence of Ch. trachomatis and N. gonorrhoeae
in the military are acquired mainly from large United
States (US) army registries [5]. Studies on European mili-
tary units are usually limited to their extent. The range
of reported rates of STls incidence in published manu-
scripts is wide ranging from 3.1% to 8.2% in case of Ch.
trachomatis and from 0.1% to 1.3% for N. gonorrhoeae
[6, 7]. However, most of the studies assess the STIs in
soldiers without gender stratification or in men only.
Data on female soldiers'STls epidemiology are scarce.
For these reasons we decided to conduct a study that
aimed to evaluate the epidemiology of STls in women
of the Czech Armed Forces. The pilot phase of our study
did not show significant difference in prevalence of Ch.
trachomatis and N. gonorrhoeae between recruits and
active soldiers of the Czech Armed Forces compared
to civilian women [8]. In this recent study we publish
complete epidemiological data together with STls risk
factors evaluation.

MATERIAL AND METHODS

This was a prospective cross-sectional study con-
ducted between August 2020 and December 2023 in
a tertiary health care facility. The study protocol was
kept same as presented in our pilot study [8]. The par-
ticipants were informed about the study protocol in-
cluding vaginal examination, and a written consent
was obtained prior inclusion. The study was approved
by respective institutional Ethics Committee, reference
number of the decision 108/13-84/2029.

Inclusion criteria were stated as age of 18-45 years
and consent with gynecological exam and participa-
tion in the study in general. Exclusion criteria applied
were recent (one year or less) known STl infection and
dysplastic or neoplastic gynecological conditions of
vulva, vagina and cervix or body of uterus. History of
hysterectomy or trachelectomy was also considered as
exclusion criteria.

Enrolled women were divided into three groups ac-
cording to their status. Recruits entering the army at
the time of study comprised Group A. Active soldiers
comprised Group B and civilian women were assigned
in control Group C.

The study protocol consisted of a standard gyneco-
logical examination with a cervical smear for Ch. tra-
chomatis and N. gonorrhoeae detection. Mini tip brush
in kit with liquid amies preservation medium eSwab
(Copan, Brescia, Italy) was used. Examinations were
performed by one of two similarly skilled gynecolo-
gists. Laboratory detection of Ch. trachomatis and N.
gonorrhoeae consisted of DNA isolation using an auto-
mated nucleic acid extracting device, Nextractor NX-48
system (Genolution, Seoul, Korea) and detection per-
formed by real-time PCR using GeneProof Chlamydia
trachomatis and Neisseria gonorrhoeae PCR Kit (Gene-
proof, Brno, Czech Republic).

Detailed questionnaire was used to assess demo-
graphic data and known STl risk factors including age,
regular pap-smears, history of STl or cervical disease,
age of coitarche, number of lifetime and recent sexu-
al partners, usage of condom and other contraceptive
methods, addictive substances usage and marital sta-
tus.
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Obtained data were numerically pseudo anonymized.
In women who were tested positive for STls, a medical
follow-up was provided with an antibiotic therapy pre-
scribed.

Statistical analysis was performed in SPSS Statistics
v.21. The Fisher exact test and standard chi-square test
were used to determine difference in the STls preva-
lence between the groups. Kruskal-Wallis test or chi-
square/Fisher exact test were used to evaluate if the
groups differed in exposure to risk factors for STls. For
statistically significant results the post hoc test or Bon-
ferroni correction were applied. The level of statistical
significance was p < 0.05.

RESULTS

Prevalence of Chlamydia Trachomatis and Neisseria
Gonorrhoeae

A total of 231 women was enrolled in the study.
Recruits in group A (n = 84), active soldiers in Group
B (n = 43) and civilian women in control Group C
(n =104). Answers from 229 (99.1%) women who com-
pleted the questionnaire were collected.

Ch. trachomatis was detected in 5/84 (6.0%) women in
group A, 1/43 (2.3%) in group B and 3/104 (2.9%) in group
C.There was no statistically significant difference in Ch. tra-
chomatis prevalence between the groups (p = 0.601).

Table 1. Analysis of ordinal STls risk factors in groups

PUVODNI PRACE

No case of N. gonorrhoeae was recorded across the
study (0/231).

Demographic Data and STIs Risk Factors

Regarding known STl risk factors, the groups differed
significantly in age. The median age in group A was 26
years while it was 29 years in groups B and C, similarly
(p < 0.001).

The recorded median age of coitarche was 16 years
in group A, 16 years in group B and 17 years in group
C. This in-between-groups difference was statistical-
ly significant with lowest age of coitarche reported in
group A participants (p = 0,015). Groups did not differ
significantly either in number of lifetime sexual part-
ners or number of sexual partners last year (p = 0.415;
p = 0.053) (Table 1).

Regular Pap-smear attendance reported 73/83
(88.0%) women from group A, 36/43 (83.7%) women
from group B and 99/103 (96.1%) women from group
C (p = 0.032). Significantly more women from civilian
group underwent Pap-smear regularly compared to
recruits and active soldiers. The study did not show any
significant in-between-group difference in personal
history of STI (p = 0.107), cervical disease (p = 0.075),
usage of condom or other contraceptive methods
(p = 0.875), addictive substances usage (p = 0.830),
smoking (p = 0.054) or marital status (p = 0.197)
(Table 2).

| [ i i
(years) sexual partners partners in last year
Median 26.0 16.0 8.0 1.0
Average 26.1 16.4 9.7 1.7
SD 57 1.8 8.6 1.6
N 84 79 78 79
Median 29.0 17.0 7.0 1.0
Average 28.7 17.1 9.3 1.8
SD 57 1.9 7.0 3.0
N 43 43 41 43
Median 29.0 17.0 6.0 1.0
- Average 28.9 17.3 9.2 1.4
SD 4.6 24 8.4 14
N 103 102 99 101
X 17.8 8.4 1.8 5.9
Degrees of freedom 2 2 2 2
Kruskal-Wallis NeRZI0E <0.001 0.015 0.415 0.053
apost hoc tests |F/5:] 0.021 0.132 X X
A-C 0.000 0.017 X X
B-C 1.000 1.000 X X

Explanations:
Bold: statistically significant results; N - number of subjects; SD - standard deviation; x - test statistics; A - Group A, military recruits; B - Group B,
active soldiers; C — Group C; civilian women; X — not calculated
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Table 2. Analysis of nominal STls risk factors in groups

Pap-smear in
last 2 years 73
76
History of STI
1 7
History of 0 &
cervical disease [ 13

0 60
Oral contraceptive pill 14
(T L W |ntrauterine device 3
LEE= Vaginal ring 2
Condom 3
Sterilization 0

0 51

1 26

0 76
Drug abuse

1 2

Single 63
Married 12

Marital status

Divorced 2
Explanations:

36
36
7
37

m B =

0.032
99
83
4.5 2 0.107
20
69
52 2 0.075
13
62
20
8
5.8 X 0.875
3
7
1
79
7.8 X 0.054
18
95
0.8 X 0.830
2
72
23 7.7 X 0.197
2

Bold: statistically significant results; N — number of subjects; Category 0 — negative answer; Category 1 - positive answer; X — not calculated

DISCUSSION

The main aim of this study was to determine preva-
lence of Ch. trachomatis and N. gonorrhoeae in women
of the Czech armed forces. Observed prevalence of Ch.
trachomatis was higher, although not significantly, in
recruits compared to active female soldiers and civilian
controls. This is in line with high prevalence of Ch. tra-
chomatis in military recruits shown by Gaydos et al. and
Boyer et al. respectively [9, 10]. High seroprevalence of
STls in recruits compared to civilians was also shown by
Agan et al., even though in men only and for HPV [11].

Higher Ch. trachomatis prevalence in military person-
nel was reported in several studies during last decades.
Duron et al. published a study on French military ser-
vice members with Ch. trachomatis prevalence 8.2%
and 3.0% in females and males respectively [7]. Data
from US military also showed increased Ch. trachomatis
prevalence in soldiers [4, 12]. However, our study did
not show any significant increase of Ch. trachomatis
prevalence in active female soldiers. This is consistent
with an Austrian study which reported Ch. trachomatis
in 3.2% of male soldiers and none female soldiers, al-
though only 15 women were included in the study [13].
Similar prevalence (3.1%) of Ch. trachomatis was shown

by a study on German paratroopers and marines (155
males and 5 females) or by large Israeli study on female
soldiers (3.3%) [6, 14]. These data show that different
military settings vary in prevalence of Ch. trachomatis
and cannot simply be perceived as risky and proble-
matic altogether.

Population data on Ch. trachomatis epidemiology in
the Czech Republic are limited. Study performed on
pregnant asymptomatic women reported prevalence
rate of 2.2% [15]. Another study from Central Europe
region showed Ch. trachomatis prevalence 2.3% in
German 18-24 years old women [16]. There were 1810
new cases of Ch. Trachomatis infection reported in the
Czech republic during the 2023 year [17].

No case of N. gonorrhoeae was detected in our study.
Low prevalence of N. gonorrhoeae is in accordance with
German cross-sectional study which reported preva-
lence of 1.3% in soldiers [16]. Previously mentioned
large Israeli study showed detection of N. gonorrhoeae
in 1.1% of female soldiers [14]. Study on French service
members discovered only 1 case in 925 participants
(0.1%) [71.

Prevalence of N. gonorrhoeae in the study on po-
pulation of the Czech pregnant women was 0.0% [15].
However, a slow increase in rates of N. gonorrhoeae is
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documented across Europe and this trend will surely
reach also the military environment [18]. Preliminary
data for Czech population reveal 2562 new cases of N.
gonorrhoeae in 2023 [171].

Groups in our study differed significantly in median
age of participants with youngest in the Group A. We
consider this a main limitation of the study. The diffe-
rence could prove crucial as it is well established that
STIs' prevalence is age-dependent with maximum
peak in age groups < 25 years old [19, 20]. Age stan-
dardization was not applied due to limited number of
positive detections. However, considering the charac-
ter of in-between-group age difference, the disparity
in STls prevalence between the groups would be even
smaller if standardization was applied.

Military recruits were shown to be at higher risk in
two of evaluated STls risk factors. Group A recorded the
lowest age of coitarche and together with active sol-
diers also lower rate of regular preventive PAP-smears.
The low age of coitarche in recruits could be explained
by high-risk behavior in military service-women shown
by Goyal et al. [21]. Simultaneously, early coitarche is
often associated with risky sexual behavior, a higher
number of sexual partners, substance use, and less
frequent use of barrier contraception [22]. A Swedish
study investigating risk factors associated with coital
initiation showed that earlier onset of menstruation
and a higher perceived social age may lead to earlier
initiation of sexual activity. Women with earlier coi-
tarche are also more likely to be victims of sexual vio-
lence [23].

The second main limitation of this study is the sam-
ple size and group distribution. The power of statistical
analysis was limited with the smallest number (n = 43)
of participants in the active soldiers group. Authors
consider this to be caused partly by concerns of active
soldiers regarding the results of STls detection in rela-
tion to the employment and partly by unavailability of
active soldiers due to their deployment across the units
out of the health care facility region.

Authors believe that strong point of this study is its
focus on female soldiers'STls epidemiology separately
from males. This is important as women are generally
more affected by STIs and most of the studies refer to
male soldiers or combined cohorts without clear gen-
der distribution.

CONCLUSION

This was the first study to analyze the epidemiology
of Ch. trachomatis and N. gonorrhoeae in women of the
Czech Republic Armed Forces. It did not demonstrate
significant differences in the prevalence of the patho-
gens compared to civilian women, but it did emphasize
a possibly increased STls risks in the context of military
service. The results should therefore serve as an incen-
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tive for further research and consideration of preven-
tive measures to minimize the risks of military service
for female soldiers’ fertility health.

REFERENCES

1. Global and regional STI estimates. Available at: https://www.
who.int/data/gho/data/themes/topics/global-and-region-
al-sti-estimates (accessed 29 October 2024).

2. Kreisel KM, Spicknall IH, Gargano JW, et al. Sexually Transmitted
Infections Among US Women and Men: Prevalence and Inci-
dence Estimates, 2018. Sex Transm Dis, 2021;48: 208-214.

3. Korzeniewski K, Juszczak D, Paul P. Sexually transmitted infec-
tions in the military environment. Int Marit Health, 2020; 71:
207-212.

4, Deiss R, Bower RJ, Co E, Mesner O, et al. The Association between
Sexually Transmitted Infections, Length of Service and Other
Demographic Factors in the U.S. Military. PLoS One, 2016; 11:
e0167892.

5. Armed Forces Health Surveillance Division. Sexually Transmit-
ted Infections Among Active Component Service Members, U.S.
Armed Forces, 2014-2022. MSMR, 2023;30:2-9.

6. Gottwald C, Schwarz NG, Frickmann H. Sexually Transmitted In-
fections in Soldiers — A Cross-Sectional Assessment in German
Paratroopers and Navy Soldiers and a Literature Review. Euro-
pean Journal of Microbiology & Immunology, 2019;9:138.

7. Duron S, Panjo H, Bohet A, et al. Prevalence and risk factors of
sexually transmitted infections among French service members.
PLoS One, 2018;13:e0195158.

8. Karasek L, Smetana J, Svobodova P, et al. Prevalence of sexually
transmitted infections in women of the Czech Republic Armed
Forces: a cross-sectional pilot study. BMJ Mil Health, Epub ahead
of print 6 May 2024. doi: 10.1136/military-2023-002611.

9. Gaydos CA, Howell MR, Pare B, et al. Chlamydia trachomatis in-
fections in female military recruits. N Engl J Med, 1998;339:739-
744.

10. Boyer CB, Pollack LM, Becnel J, et al. Relationships among so-
ciodemographic markers, behavioral risk, and sexually trans-
mitted infections in U. S. female Marine Corps recruits. Mil Med,
2008;173:1078-1084.

11. Agan BK, Macalino GE, Nsouli-Maktabi H, et al. Human Papil-
lomavirus Seroprevalence Among Men Entering Military
Service and Seroincidence After Ten Years of Service. MSMR,
2013;20:21-24.

12. Hakre S, Oyler RJ, Ferrell KA, et al. Chlamydia trachomatis in-
fection rates among a cohort of mobile soldiers stationed at
Fort Bragg, North Carolina, 2005-2010. BMC Public Health,
2014;14:181.

13. Lesiak-Markowicz I, Tscherwizek C, Poppl W, et al. Prevalence of
selected sexually transmitted infectious agents in a cohort of
asymptomatic soldiers in Austria. Parasites & Vectors, 2022;15:424.

14. Bamberger ES, Siegler E, Makler-Shiran E, et al. Chlamydia tra-
chomatis Infections in Female Soldiers, Israel. Emerg Infect Dis,
2003;9:1344-1346.

15. Kacena KA, Dohnal K, Benesova V, et al. Chlamydia, gonorrhea,
and HIV-1 prevalence among five populations of women in the
Czech and Slovak Republics. Sex Transm Dis,2001; 28:356-362.

16. Gassowski M, Poethko-Miiller C, Schlaud M, et al. Prevalence
of Chlamydia trachomatis in the general population in Germa-
ny - a triangulation of data from two population-based health
surveys and a laboratory sentinel system. BMC Public Health,
2022;22:1107.

17. Infections in the Czech Republic - Information System of Infec-
tious Diseases. Available at: https://szu.cz/en/publications-da-
ta/infections-in-the-czech-republic/ (accessed 1 November
2024).

18. Gonorrhoea — Annual Epidemiological Report for 2022. Avail-
able at: https://www.ecdc.europa.eu/en/publications-data/
gonorrhoea-annual-epidemiological-report-2022 (2024, ac-
cessed 9 May 2024).

19. Simons JL, McKenzie JS, Wright NC, et al. Chlamydia Prevalence
by Age and Correlates of Infection Among Pregnant Women.
Sexually Transmitted Diseases, 2020;48:37.

139



PUVODNI PRACE

140

20. Beydoun HA, Dail J, Tamim H, et al. Gender and Age Dispari-
ties in the Prevalence of Chlamydia Infection Among Sexually
Active Adults in the United States. Journal of Women'’s Health,
2010;19:2183.

21. GoyalV, Mattocks KM, Sadler AG. High-risk behavior and sexual-
ly transmitted infections among U.S. active duty servicewomen
and veterans. J Womens Health (Larchmt), 2012;21:1155-11609.

22. Lowry R, Robin L, Kann L. Effect of Forced Sexual Intercourse
on Associations Between Early Sexual Debut and Other Health
Risk Behaviors Among US High School Students. J Sch Health,
2017;87:435-447.

23. Edgardh K. Sexual behaviour and early coitarche in a na-
tional sample of 17 year old Swedish girls. Sex Transm Infect,
2000;76:98-102.

Ethics approval and consent to participate

The study was approved by the Ethics Committee of the Military Uni-
versity Hospital Prague, reference number of the decision 108/13-
84/2029.

The participants were informed about the study protocol a written
consent was obtained prior inclusion.

Funding

This work was funded by the Ministry of Defence, Czech Republic
- M0O1012, and The Ministry of Education, Youth and Sports of the
Czech Republic, Specific Research Project No: SV/FVZ202006.

The authors report no involvement in the research by the sponsor
that could have influenced the outcome of this work.

Conflicts of interest
The authors certify that there is no conflict of interest with any finan-
cial organization regarding the material discussed in the manuscript.

Do redakce doslo dne 15.12.2024.

Adresa pro korespondenci:

MUDry. Lubos Karasek

Gynekologické oddéleni, Vojenskd univerzitni nemocnice Praha
U Vojenské nemocnice 1200

169 02 Praha 6

e-mail: karasek.lubos@uvn.cz

Epidemiologie, mikrobiologie, imunologie 2025, ro¢. 74, ¢. 3



