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Comparing the epidemiological situation of selected
sexually transmitted infection in three Czech regions
between 2006 and 2013
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Pfirodovédecka fakulta Univerzity Karlovy, Praha

ABSTRACT

Aim: The research aimed to identify and describe the main differences in the incidence of sexually transmitted infections in three
regions of the Czech Republic.

Methods: Descriptive cross-section study analyses data received from each institution that allowed access to the Registry of sexu-
ally transmitted illnesses of individual regions. Mainly three regions are being studied, yet the study considers only the data from
the same time-period in all three regions (i. e., 2006-2013). To compare the development of the epidemiological situation, we
considered the incidence rate (IR) and specific incidence rate for both age and age groups. Methods of descriptive statistics were
implemented. For the analysis of statistically significant differences, we used ANOVA when p = 0.01, alternatively in some cases
F-test before an unpaired T-test to test variability.

Results: The highest incidence rate for all integrated STls was reported in the Capital City of Prague region (CCP) - 398.3 cases per
100 thousand — whereas gonorrhoea appeared the most in CCP and Central Bohemia regions (CBR) and syphilis occurred the most
in the Pilsen region (PLS). ANOVA identified statistically significant differences between all integrated regions within the frame of
incidence of all STls as a group of infections, and also as individual STls. Of course, the T-test identified statistical differences in most
cases only between CCP and the other two regions, even though these differences weren't identified between CBR and PLR. Like-
wise, there were statistically important differences identified (by ANOVA for all three regions mutually) for the specific incidence
rate for gender and the 15-64 age group category where the most cases were aggregated. In all three regions, there were more
male cases (CCP 75%, PLR 58,7% and CBR 66%) with most of them being composed of Czechs (69.7-79.8 %). HIV coinfection was
reported in 5.5% of cases in CCP, 3.9% in PLR and 5.3% in CBR.

Conclusion: This study submits the results of data comparison from three Czech regions in the 2006-2013 time-period. It points
out differences in the development of sexually transmitted infections in individual regions, mainly in men having sex with men
and other risk groups. It also invokes the issue of the insufficient level of knowledge concerning sexually transmitted infections in
the MSM subpopulation.
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SOUHRN
Sekera J. C.: Porovnani vyvoje epidemiologické situace vybranych sexualné prenosnych infekci ve tiech krajich
Ceské republiky v letech 2006-2013

Cil: Studie se zaméfuje na identifikaci hlavnich rozdil(i ve vyskytu vybranych sexualné pfenosnych infekci v tiech krajich Ceské
republiky.

Metody: Deskriptivni priifezova studie analyzuje data ziskana z jednotlivych instituci disponujicich ptistupy do Registru pohlav-
nich nemoci za jednotlivé kraje. Do studie vstupovaly celkem tfi kraje, pficemz do studie byla integrovana pouze ta data, ktera se
vyskytuji v casové stejném intervalu ve viech krajich (tj. v letech 2006-2013). Pro porovnani vyvoje epidemiologické situace byla
pouzita mira incidence (incidence rate - IR) a specificka mira incidence vyskytu (specific incidence rate -SIR) pro vék a vékové
skupiny. Byly implementovany metody deskriptivni statistiky. Pro analyzu statisticky vyznamnych rozdild byla pouzita ANOVA pfi
p = 0,01, pfipadné nepérovy T-test, kterému predchazel F-test pro testovani rozptyld.

Vysledky: Nejvyssi incidence rate pro viechny integrované STls byla uvadéna v kraji Hlavni mésto Praha (HMP) 398,3 pfipadud
na 100 tisic obyvatel, pficemz nejcastéji se vyskytovala ve dvou krajich kapavka (HMP) a Stfedocesky kraj (STR), zatimco v Plzen-
ském kraji (PLZ) se nejcastéji vyskytovala syfilis. ANOVA identifikovala statisticky vyznamné rozdily mezi vSéemi integrovanymi kraji
v ramci vyskytu vsech STls jako skupiny infekci i jednotlivych STIs. Ovsem T-test identifikoval statisticky signifikantni rozdily ve
vétsiné pfipadl pouze mezi HMP a zbylymi dvéma kraji, avSak mezi PLZ a STR tyto rozdily identifikovany nebyly. Rovnéz byly iden-
tifikovéany statisticky vyznamné rozdily (ANOVA pro viechny tfi kraje vzajemné) pro SIR pohlavi a vékovou skupinu 15-64 let, kde
bylo agregovéno nejvice pfipad(i. Ve viech krajich bylo vice muzd (HMP 75 %, PLZ 58,7 % a STR 66 %). Vétsinu ptipad tvofili Cesi
(69,7-79,8 %). Koinfekce HIV byla reportovana u HMP v 5,5 % pfipadC u PLZ 3,9 % a u STR 5,3 %.
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Zavér: Studie predklada vysledky porovnani dat ze t¥i kraji Ceska za obdobi 2006-2013. Poukazuje na rozdily ve vyvoji sexualné
prenosnych infekci v jednotlivych krajich a v nékterych atributech, zejména u muzi majicich sex s muzi a dalsimi rizikovymi skupi-
nami. Apeluje rovnéz na nedostate¢nou znalost problematiky sexudlné prenosnych infekci u subpopulace MSM.

KLICOVA SLOVA

sexualné pfenosné infekce — ANOVA — T-test — Ceska republika - sexualni zdravi

Epidemiol Mikrobiol Imunol, 2022, 71(4): 190-202

INTRODUCTION

Sexually transmitted infections (STIs) present a long-
-term and global problem. This group of infections,
mostly transmitted sexually, is the main problem faced
by public healthcare [1]. The occurrence of this rather
specific group of infections is primarily determined by
health status, education, poverty, and unemployment
[2]. Despite that most of these infections have effec-
tive treatment (with exception of HIV, the chronic HSV
infection and others), they carry complications in the
forms of pelvic inflammatory disease, epididymitis, in-
fertility, cervical cancer, cardiovascular and neurologi-
cal damage, mortality, and also increasing resistance to
antibiotics [1].

According to the reports of the European Centre for
Disease Prevention (ECDC), the incidence of syphilis
is on the rise since 2010, especially in men whereas in
the year 2017, the incidence of this illness in the Euro-
pean Union (EU) was 7.1 cases per 100 thousand [3].
The surge of syphilis towards the end of the 20st cen-
tury was preceded by the reduction of its occurrence
due to fears of the HIV infection [1], which arose due
to changes in sexual behaviour and social norms, drug
usage, increasing migration, travel development, and
as well as result of insufficient investments into public
healthcare services [4]. Among other things, this study
[4] points at the fact that syphilis appears in three “cate-
gories”: population majority in developing countries, in
minority populations with low socio-economic status
in developed countries and men having sex with men
(MSM). In the 2013-2016 period, syphilis was associat-
ed with 300 thousand foetal and neonatal deaths and
215 thousand new-borns, who are exposed to the risk
of earlier death as result of this illness [5]. In the Czech
Republic, the highest incidence level of syphilis was
reached in the year 2010 (9.7 cases per 100 thousand).
The epidemy is moving towards higher age categories
and it is manifested more in the foreigner ratio, for ex-
ample in the year 2006 (31.9%) [6].

In contrast to syphilis, the occurrence level of gonor-
rhoea is much higher; in the EU countries, it consisted
of 26.4 cases per 100 thousand (2018), which is a 22%
increase to the previous year. From this number, 48%
was formed by MSM [7]. The epidemy is evidently of
much wider nature, as even though MSM forms 48% of
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new cases. Men form a group of individuals for whom
gonorrhoea is mostly symptomatic, while in women
this value is around 50% [1]. In the Czech Republic, gon-
orrhoea is reported more often in lower age categories
[8] than syphilis. Same as with syphilis and much like
in many other European countries, the gonorrhoea epi-
demy in the Czech Republic has constantly decreased
since the 1970s. The end of this constant decrease was
reported until the 1990s and at the beginning of the
new millennium the gonorrhoea epidemy began grow-
ing [9]. The highest prevalence of gonorrhoea in the
Czech Republic was reported in 2007 when it reached
the value of 11.1 cases per 100 thousand; similar num-
bers were reached also in the year 2012 [8].

Whereas in East and West Africa, India, South-East
Asia and the Caribbean the genital infection lympho-
granuloma venereum (LGV) forms 1-10%, in developed
countries the incidence is very low [10]. However, its in-
cidence is on the rise since 2003 when from a formerly
tropical illness with very sporadic and imported occur-
rence in developed countries it became endemically
spread in the MSM subpopulation in developed coun-
tries [11]. Its import into Europe, followed by its spread
in North America through the spread among MSM,
is connected to Rotterdam where a case appeared
which was then associated with its spread to many
other countries [12]. In the EU, the occurrence of LGV
is often associated with HIV as its coinfection as well as
with other infections such as HCV (19%) and other STls
(39%) [1]. The epidemiological situation in the Czech
Repubilic is very similar to that in the EU where most
cases are male (99%), the MSM ratio is also devastating
[13] and the long-term prevalence is around 0,1 cases
per 100 thousand [8].

The following infections fall under compulsory re-
porting in the Czech Republic: early syphilis, congeni-
tal syphilis, late syphilis, other and unspecific syphilis,
gonococcal infection, lymphogranuloma venereum
and chancroid. These infections are coded according to
MKN-10 (A50-A55 and A57). The collection of this data
stems from act no. 258/2000 Sb. regarding the protec-
tion of public health, act no. 306/2012 Sh. regarding
conditions to avoid the occurrence and spread of in-
fectious illnesses and hygienic demands to the running
of healthcare facilities and social care institutions and
also act no. 473/2008 Sb. concerning the system of
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epidemiological alertness of selected infections in the
amendment of later [6].

Mandatory reporting is aggregated in the Register of
Venereal Diseases (RVD) that falls under the Institute of
Health Information and Statistics of the Czech Republic
[6]. Specific cases (defined in the RVD as statistic units)
are inserted by Regional Public Health Authorities that
transcribe information sent in by doctors who identi-
fied the infections [6].

This study presents the first study focussed on sexu-
ally transmitted infections working with individual data
from three regions in the Czech Republic. From its con-
clusions more specific questions can arise concerning
deeper epidemiological analysis, alternatively for more
effective of primary prevention for the subpopulations
at risk. The study’s goal is to find out whether the three
selected regions statistically differ from each other, and
also what are their similarities.

METHODS

Descriptive cross-section study analyses the primary
data extracted from screening reports from the delimi-
ted period 2006-2013. The data was provided from
three regions in the Czech Republic: Capital City of
Prague, Pilsen and Central Bohemia.

Each region manages access of other institutions to
the Register of Venereal Diseases (RVD). It is provided
by regional public health offices in the Capital City of
Prague and Central Bohemian regions, alternatively by
regional archives if the shredding period has elapsed.
In the last region (Pilsen), it is the Department of Der-
mato-venereology that disposes access to data of the
University Hospital of Pilsen. Considering the time-con-
suming process of extracting data through simple tran-
scription of the screening paper reports (necessary to
gain individual data), there are different accessibility
intervals. The selected period 2006-2013 represents
the intersection of accessibility years in all integrated
regions. It was necessary to certify discretion and to
confirm anonymous processing of the data. Most vari-
ables are of nominable, alternatively ordinal character
(e.g., education), which partially limits analysis. The
reporting of venereal diseases is included in the docu-
ment containing basic information about the patient.
In the course of the tracked period, a new form was
created and applied, therefore some variables were
eliminated from the analysis. Only the data that were
present in all data files were analysed (one data file per
region). Individual data presented information about
the patient’s year of birth (at the time of the diagnosis),
gender, district and region of residence, ethnicity, the
equipment that diagnosed them, the department that
diagnosed (specialisation), education, economic acti-
vity, family status, mode of transmission (heterosexual,
homosexual), sexual risks, occurrence of illness, when

the illness was detected, pregnancy, HIV status, medi-
cations, number of reference contacts and the source.

Data present information about the newly diagnosed
cases, therefore the incidence rate was calculated for
individual infections (syphilis, gonorrhoea, LGV) and
then for all STIs collectively within the frame of indivi-
dual years or defined interval (middle class population
as denominator of the given interval). We then worked
with a specific incidence rate for age and gender. The
data to calculate incidence rate was obtained from
the Czech Statistical Office [20], mainly concerning the
population in individual districts and regions and then
the age and gender groups in each of them.

The data was processed in the programmes SPSS,
MS Excel and also ArcGIS online to create map outputs.
Descriptive statistics bring information about the fre-
quency of examined variables in each individual re-
gion in absolute and also relative value. Besides these
variables, the descriptive statistics analysed average
age and number of contacts (even genders separate-
ly) with a 95% Cl. The incidence rate was calculated for
individual regions and also its districts, then for whole
periods and its years separately. ANOVA analysis was
used to compare statistically significant differences
between the regions. During the application of ANOVA
analysis, the p-value of statistical significance used for
calculations was 0.01. ANOVA was used to compare
incidence rate differences/specific incidence rate in in-
dividual regions for STls, individual infections, gender,
average age and three defined age groups (which cor-
responded with those defined by the Czech Statistical
Office: 0-14, 15-64 and 65+). The incidence as well as
specific incidence rates were applied to a population of
100 thousand. For a more detailed analysis of the simi-
larities between these regions, the unpaired T-test was
applied between the individual regions and each other.
Figures regarding incidence rate for STls, individual in-
fections and specific incidence rate for gender and de-
fined age groups were included in the T-test analysis.
The T-test implementation was preceded by F-test to
analyse the congruent variance. The result of the F-test
defined whether the given variable will be analysed
with the help of an unpaired T-test with equal variance
or an unpaired T-test with unequal variance.

RESULTS

The main aim of this study was to find out whether
the three selected regions differ from each other in
terms of the occurrence of sexually transmitted in-
fections. The basic idea of the occurrence of sexually
transmitted infections is shown in Table no. 1 where
we can observe the numbers and ratios of indivi-
dual variables and in some cases also the indicator
of incidence rate and average values in quantitative
variables (for example the age, number of contacts).
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In the examined period, the highest incidence rate
was reached in the CCP (398.93) where it was 3x high-
er than in the other two regions (103.98 in PLS and
109.43 in CBR). The average age in all regions was
between 32 and 34, the highest of which was in the
Pilsen region (33.78, 95 % Cl 32.74-34.82). This region
also had the highest average age of men (34.41) and
women (32.88). In all regions, the average age of wom-
en was lower than for men. In all regions there were
more men than women reported to be STI positive,
from which the highest ratio was recorded in the Capi-
tal City of Prague region (75.0% of men). In contrast,
the most balanced ratio was recorded in the Pilsen re-
gion (58.7% men). From the perspective of ethnicity/
nationality, the ratio of Czechs (78.7 % vs. 79.8 %) was
quite balanced in two regions (CCP and CBR). On the
other hand, the Pilsen region represented the lowest
distribution of Czechs (69.7%) and it was also in this
region that the highest ratio of Roma was recorded
(4.4%). When comparing the family status, all regions
have most representatives (more than 50% of all cas-
es) in the “single” category. In all regions, the “married”
made up the second highest representation in this
category; the highest ratio of which (around 1/5 of all
cases) was in the Pilsen region. From the perspective
of education, in two regions (CCP and CBR) the highest
ratio was represented by individuals who graduated
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high school with a diploma (in both cases more than
40%) whereas in the Pilsen region, it was individuals
who graduated high school without a diploma (around
35%). We notice similarities between the CCP and CBR
also in terms of economic activity where the most
representation is by the employed or self-employed,
in both cases the ratio being higher than 60%. In the
PLR, this category also made up the highest ratio, even
if less than %2 of the cases, whereas in this category
there was also a high ratio of unemployed (24.4% in
comparison to 16.1% in CCP and 16.9% in CBR). We can
observe bigger differences in all regions in the varying
“way of transfer” where the highest ratio is reached by
heterosexual intercourse, though it differed between
regions. In CCP, the transfer ratio of “heterosexual con-
tact” was 59.9%, 79.7% in PLR and then 70.7% in CBR.
This variable was compensated mainly by homosexual
transfer in all regions. For the occurrence of infection
variable, the most dominant in all regions was “for the
first time in their life”; the highest ratio of reinfection
was reported by CCP (17.7%). The most common situa-
tion in CCP and CBR when the infection was identified
was when the patient would go get tested due to typi-
cal difficulties; in the case of PLR, the illness was most
often identified randomly. Screening made up in the
regions 13.1% to 17.4%, representing the third most
important method of detecting STls.

Table 1. Basic description of the examined variables in three regions in the time-period 2006-2013

Capital City of Prague Central Bohemian region
Variable % 95 % CI,
N, average' incidence
rate® rate® rate®

Population 1228299
Number of cases 4900 398,93
Average age 32,95 32,64-33,25
- men 33,30 32,99-33,62
- women 30,57 29,95-31,19
Gender 4900 100
- male 3674 75,0
- female 1226 25,0
Ethnicity 4 897 99,9
- Czech 3853 78,7
- Roma 86 1,8
- other 958 19,6
Status 4 899 100,0
- single 3636 74,2
- married 589 12,0
- divorced 552 11,3
- widowed 41 0,8
- unknown 81 1,7
Education 4 898 100,0
- without education 27 0,6
- basic/primary school 671 13,7
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%, 95 % CI?, %, 95 % CI?,

N, average’ incidence N, average’ incidence
568 376 1249223

591 103,98 1367 109,43
33,78 32,74-34,82 32,51 31,87-33,16
34,41 33,14-35,68 33,15 32,40-33,90
32,88 31,12-34,65 31,28 30,05-32,50
591 100 1367 100
347 58,7 902 66,0
244 41,3 465 34,0
591 100 1366 99,9
412 69,7 1090 79,8
26 4,4 36 2,6
153 25,9 240 17,6
591 100 1367 100,0
350 59,2 894 65,4
121 20,5 236 17,3
85 14,4 152 11,1
10 1,7 25 1,8
25 4,2 60 44
591 100 1367 100,0
19 32 20 1,5
139 23,5 240 17,6
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continuation of Table 1

Capital City of Prague Central Bohemian region

Variable %, 95 % CI?, %, 95 % CI?, %, 95 % CI?,

N, average’ incidence N, average’ incidence N, average’ incidence
rate® rate® rate®

) E;g:;;::c;:qlavt\tt:t(;?t 1023 20,9 202 34,2 304 22,2
- Z'ig:;::‘zﬂa"t{'f:ta) 2158 44,1 153 25,9 561 41,0
- university 886 18,1 40 6,8 152 11,1
- unknown 133 2,7 38 6,4 90 6,6
Economic activity 4 898 100,0 591 100 1366 99,9
- child, student 421 8,6 31 5.2 105 7,7
- :mg:gﬁf{ Sl 3333 68,0 287 48,6 838 61,3
- stay-at-home 53 1,1 0 0,0 40 2,9
- non-working retired 162 33 67 11,3 66 4,8
- unemployed 788 16,1 144 244 231 16,9
- other 21 0,4 52 8,8 7 0,5
- unknown 120 2,4 10 1,7 79 58
Mode of transfer 4900 100,0 591 100 1367 100,0
- heterosexual 2889 59,0 471 79,7 966 70,7
- homosexual 1927 39,3 81 13,7 331 24,2
- vertical 0 0,0 0 0 0 0,0
- other 2 0,0 0 0 0 0,0
- unknown 82 1,7 39 6,6 70 5,1
Occurrence of infection 4900 100,0 589 99,7 1366 99,9
- first time in their life 4032 82,3 544 924 1177 86,2
- reinfection 868 17,7 45 7,6 189 13,8
lliness discovered 4 898 100,0 589 99,7 1360 99,5
- randomly 1387 28,3 249 42,3 486 35,7
crarminaton 0 00 5 08 4 03
- typical difficulties 2 695 55,0 236 40,1 594 43,7
- atypical difficulties 169 35 9 1,5 38 2,8
- screening 642 13,1 90 15,3 236 17,4
- during birth 5 0,1 0 0 2 0,1
- during abortion 0 0,0 0 0 0 0,0
- during death 0 0,0 0 0 0 0,0
HIV status 4900 100,0 591 100,0 1367 100,0
- negative 3674 75,0 501 84,8 1002 73,3
- positive 270 5,5 23 3,9 72 53
- unknown 956 19,5 67 11,3 293 21,4
Pregnancy 1226 100,0 244 100,0 465 100,0
- yes 140 11,4 42 17,2 71 15,3
- no 1086 88,6 202 82,8 394 84,7
Source known X X 591 100,0 1367 100,0
- yes X X 171 28,9 302 22,1
- no X X 420 71,1 1065 77,9
?(‘)’E:Z?;”“mber of 0,52 0,50-0,54 1,27 1,14-1,41 074 0,69-0,80
- men 0,47 0,45-0,49 1,20 1,00-1,40 0,66 0,60-0,73
- women 0,70 0,65-0,74 1,38 1,21-1,56 0,90 0,82-0,99

" The values presenting the average are written in the table in cursive.
2 The values presenting the reliability interval are presented in cursive in the table and always include intervals.
3 The values presenting the incidence rate (1) are written in cursive in the table and do not include the intervals in a population of 100 thousand.
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One of the last examined variables was the pa-
tient’s HIV status, which was provided in most cases, al-
though it wasn't possible to find this status for 21.4% of
patients in CBR, 19.5% in CCP and 11.3% in PLS; alterna-
tively, the diagnosis was not indicated. HIV coinfection
was reported for 5.5% of patients in CCP and 5.3% in
CBR and even less in PLS: 3.9%. Women were examined
for pregnancies, whereas in all regions they were exa-
mined if STI positive. The most pregnant women with
some STl were reported in PLS (17.2%) and the least in
CCP (11.4%). A very important piece of information is
whether the source of the infection was managed to be
identified. While this variable was not found in CCP, the
source was successfully identified in PLS (28.9%) and
CBR (22.1%). The last variable, “average number of con-
tacts” was also significantly different between regions.
The highest average number of contacts was reported
in PLS (1.27 per case) and the lowest in CCP (0.52). In all
regions, a higher number of contacts was reported for
women than men.

Within the frame of individual STls, the status of CCP
was once again very different from the other regions
regarding all three infections of focus (syphilis, gonor-
rhoea, lymphogranuloma venereum). The biggest dif-
ference is reported for gonorrhoea, which’s incidence
rate in CCP was 223.72 cases per 100 thousand, which
is roughly 4x more than in other regions. In the case of
syphilis, this difference had a circa 3x lower incidence
rate. In the case of LGV, this difference was even bigger,
but thanks to the low case numbers it isn’t suitable to
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compare the incidence rates. The incidence rate and
other values in relation to individual infections within
the regions are listed in Table no. 2. It is evident from
the results that syphilis differs from gonorrhoea in all
regions with its higher average age of 36 whereas for
gonorrhoea it is around 30. An even bigger difference
in average age during diagnosis is for men. For syphi-
lis, the average age is 37.01 in CCP, 39.36 in PLS and
36.54 in CBR whereas for gonorrhoea it is 30.98% in
CCP, 30.63 in PLS and 30.46 in CBR - the situation for
women is similar. Major differences can be noted in the
ratio of men with syphilis: 72.8% in CCP in comparison
t0 62.1% in CBR and even less in PLS with 47.4%, from
which one can deduce that men formed the higher ra-
tio of individuals diagnosed with syphilis. In compari-
son, the difference is relatively small for gonorrhoea
- the values in all three regions are between 69.3 and
76.5 %, the highest ratio of men being once again in
CCP. Same situation arose with LGV in all regions of fo-
cus, as it was only reported in men. The main way of
transfer for syphilis and gonorrhoea was heterosexual
intercourse. However, the highest number of homosex-
ually transmitted infection was reported for both infec-
tions in CCP (syphilis up to 43.6%, gonorrhoea 36.8%)
whereas in the other two regions this ratio was signifi-
cantly less for syphilis (15.7% in PLS, 23.8% in CBR) and
gonorrhoea (11.5% in PLS and 24.2% in CBR). The trans-
fer of LGV differed; it was reported to be only through
homosexual intercourse in CCP and CBR whereas in PLS
it was only through heterosexual contact.

Table 2. Descriptive characteristics of syphilis, herpes and LGV within the frame of the three selected regions and period of focus,
2006-2013

Capital City of Prague Central Bohemian region

Variable

%, 95 % CI?,
N, average' incidence
rate®

Syphilis 2133 173,65
Average age 36,37 35,85-36,90
- men 37,01 36,43-37,59
- women 34,67 33,54-35,80
Gender 2133 100,0
- male 1553 72,8
- female 580 27,2
Way of transfer 2091 98,0
- heterosexual 1178 56,3
- homosexual 912 43,6
- other/unknown 1 0,0
HIV status 2133 100,0
- negative 1882 88,2
- positive 251 11,8
- unknown 0 0,0
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%, 95 % CI?, %, 95 % CI?,
N, average’ incidence N, average’ incidence
rate® rate®
642

312 54,89 51,39
36,89 35,24-38,55 36,09 34,99-37,19
39,36 37,10-41,61 36,54 35,25-37,83
34,67 32,30-37,04 35,35 33,36-37,35

312 100,0 642 100,0

148 47,4 399 62,1

164 52,6 243 37.9

312 100,0 642 100,0

231 74,0 428 66,7

49 15,7 153 23,8
32 10,3 61 9,5
312 100,0 642 100,0
245 78,5 404 62,9
18 58 44 6,9
49 15,7 194 30,2
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continuation of Table 2

Capital City of Prague Central Bohemian region

Variable %, 95 % CI?, %, 95 % CI?, %, 95 % CI?,
N, average’ incidence N, average’ incidence N, average’ incidence
rate® rate? rate?
X 642

Source X 312 100,0 100,0
- yes X X 78 25,0 133 20,7
- no X X 234 75,0 509 79,3

Gonorrhoea 2748 223,72 278 48,91 722 57,80

Average age 30,25 29,91-30,59 30,22 29,16-31,29 29,34 28,68-29,99
- men 30,98 30,61-31,36 30,63 29,41-31,85 30,46 29,66-31,25
- women 27,86 27,13-28,59 29,21 27,04-31,38 26,81 25,72-27,90

Gender 2748 100,0 278 100,0 722 100,0
- male 2102 76,5 198 71,2 500 69,3
- female 646 23,5 80 28,8 222 30,7

Mode of transfer 2708 98,5 278 100,0 722 100,0
- heterosexual 1711 63,2 239 86,0 538 74,5
- homosexual 996 36,8 32 11,5 175 24,2
- other/unknown 1 0,0 7 2,5 9 1,2

HIV status 2748 100,0 278 100,0 722 100,0
- negative 2634 95,9 255 91,7 598 82,8
- positive 114 4,1 5 1,8 25 3,5
- unknown 0 0,0 18 6,5 99 13,7

Source X X 278 100,0 722 100,0
- yes X X 93 335 169 23,4
- no X X 185 66,5 553 76,6

LGV 19 1,55 1 0,18 3 0,24

Average age 38,21 34,37-42,05 X X 31,67 13,36-49,98
- men 3821 34,37-42,05 X X 31,67 13,36-49,98
- women X X X X X X

Gender 19 100,0 1 100,0 3 100,0
- male 19 100,0 1 100,0 3 100,0
- female 0 0,0 0 0,0 0 0,0

Mode of transfer 19 100,0 1 100,0 3 100,0
- heterosexual 0 0,0 1 100,0 0 0,0
- homosexual 19 100,0 0 0,0 3 100,0
- other/unknown 0 0,0 0 0,0 0 0,0

HIV status 19 100,0 1 100,0 3 100,0
- negative 1 53 1 100,0 0 0,0
- positive 18 94,7 0 0,0 3 100,0
- unknown 0 0,0 0 0,0 0 0,0
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Variable

%, 95 % CI?,
N, average' incidence
rate®
X

Source X
- yes X X
- no X X

" The values presenting the average are written in the table in cursive.
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continuation of Table 2

Capital City of Prague Central Bohemian region

%, 95 % CI?, %, 95 % CI?,
N, average’ incidence N, average’ incidence
rate? rate’
1 3

100,0 100,0
0 0,0 0 0,0
1 100,0 3 100,0

2 The values presenting the reliability interval are presented in cursive in the table and always include intervals.
3 The values presenting the incidence rate are written in cursive in the table and do not include the intervals in a population of 100 thousand.

We can also observe in the obtained data the occur-
rence of HIV coinfection that most often appears with
LGV in 94.7% of cases in CCP, 100% in the CBR, but then
in 0% of cases in PLS. The HIV coinfection also appears
more often with syphilis than gonorrhoea in all regions.
The source of infection was successfully identified more
often for gonorrhoea than syphilis: 33.5% vs. 25.0% in
PLS and 23.4% vs. 20.7% in CBR. In the case of the last
infection, LGV, the source of infection wasn't success-
fully identified even for one patient.

From the perspective of examining the epidemical sit-
uation, the incidence rate is a very important attribute
that testifies the number of newly diagnosed STI cases.
The development of this indicator in all regions is provid-
ed in Appendix no. 1. In all tracked years, the incidence
rate was the highest in the Capital City of Prague region
(always more than 40 cases in a population of 100 thou-
sand). In contrast, the indicator reaches its lowest values
in the Pilsen region almost throughout the selected pe-
riod of study. The development of the incidence rate has
been progressive in all regions, despite occasional oscil-
lation. In the last column of the table one can observe the

incidence rate for the entire period. The highest values of
the incidence rate were recorded in CCP in the 9th dis-
trict of administration, which represents the neighbour-
hoods Vysocany, Hrdlofezy, Stfizkov, Hloubétin, Liben
and Malesice. This administrative district represents the
only district where the incidence rate reached values
higher than 100 cases per 100 thousand. In the Pilsen
region, the highest incidence rates between 2006 and
2013 were in the Domazlice and City of Pilsen districts,
even though for the entire period in observation the va-
lue was always higher in the first one.

In the last region of Central Bohemia, the highest in-
cidence values were very similar in three districts (Klad-
no, Mlada Boleslav and Prague-West) with more than
140 cases per 100 thousand. In the Central Bohemian
and City of Prague regions, the highest incidence rate
was reported at the end of the observed periodin 2013,
whereas in Pilsen the highest value of this variable was
reached in 2007.

The ANOVA analysis was used to compare differences
between selected variables between individual regions;
the results are summarised in Table no. 3. ANOVA was

Table 3. Incidence rate for selected variables in all regions and ANOVA analysis for the 2006-2013 period

Variable

ANOVA'

Capital City Pilsen region Central Bohemian F-critical value
of Prague region

STls 398,93 103,98
Syphilis 173,65 54,89
Gonorrhoea 223,72 48,91
LGV 1,55 0,18
Men 619,36 124,28
Women 194,04 85,13
Average age 32,95 33,78
Age category

- 0-14 6,31 1,24

- 15-64 552,44 143,09

- 65+ 38,62 25,15

! Statistically insignificant values are indicated in
2 p-value was calculated for the value 0,01
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cursive.

109,43 <0,01 157,91 5,78
51,39 <0,01 27,63 5,78
57,8 <0,01 47,26 5,78
0,24 0,068 3,06 578
148,18 <0,01 179,47 5,78
74,27 <0,01 66,69 5,78
32,51
1,03 0,062 3,18 578
152,77 <0,01 117,89 5,78
19,87 0,025 4,40 578
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implemented for incidence rate values of these vari-
ables: STIs, individual infections, gender, average age
and for individual age groups as defined by the Czech
Statistical Office. The p-value of statistical significance
used for calculations was set at 0,01. Most variables
were even at this p-value statistically significant with ex-
ception of the variables LGV (p-value 0.068), age group
0-14 (p-value 0.062) and age group 65+ (p-value 0.025).

Statistically major differences between regions for
incidence rate of all STIs were completely verified, the
biggest difference being reported for CCP where this
value was 3x higher than for the other two regions.
The last table, Table no. 4, demonstrates comparisons
between individual regions, which detects statistical-
ly important differences between these regions sep-
arately. We see that statistically important differences

are evident mainly between Prague and the other
two regions, but not between the Pilsen and Central
Bohemia regions. The regions did not have significant
differences between each other when it came to the
LGV infection, which can be partly explained by a low
value of the incidence rate. Likewise, the age groups
0-14 and 65+ are without statistically significant dif-
ferences between all three regions, which can also
be due to the influence of low value of the incidence
rate. In contrast, major statistically significant differ-
ences were recorded in the age group 15-64 for all
three regions; it is also this age group that had the
most cases.

On the level of statistical significance, it has not been
possible to identify major differences between indivi-
dual regions concerning average age.

Table 4. Unpaired T-test to compare significant differences between individual regions in the selected period 2006-2013

Variable T ] Variable T Esisical
value value

STI-IR
CCP x PLS <0,01 12,88 3,5
CCP x CBR <0,01 13,2 3,71
PLS x CBR 0,546 -0,62 2,98
Syphilis- IR
CCP x PLS <0,01 6,69 3,50
CCP x CBR <0,01 7,02 3,50
PLS x CBR 0,659 0,45 2,98
Gonorrhoea - IR

CCP x PLS <0,01 6,10 3,50
CCP x CBR <0,01 5,94 3,71
PLS x CBR 0,247 -1,21 2,98
LGV -IR

CCPxPLS 0,700 1,90 3,50
CCPx CBR 0,111 1,82 3,50
PLS x CBR 0,814 0,41 2,98
Men - SIR

CCP x PLS <0,01 13,68 3,50
CCP x CBR <0,01 13,19 3,71
PLS x CBR 0,055 -2,09 2,98

Women - SIR

CCP x PLS <0,01 7,87 2,98
CCP x CBR <0,01 11,15 3,71
PLS x CBR 0,172 1,52 3,50

Age 0-14-SIR
CCPxPLS 0,085 1,85 2,98
CCPx CBR 0,062 2,03 2,98
PLS x CBR 0,875 0,16 2,98
Age 15-64 - SIR
CCP x PLS <0,01 11,14 3,71
CCP x CBR <0,01 11,10 3,71
PLS x CBR <0,01 -16,23 2,98
Age 65+ - SIR
CCPxPLS 0,074 1,93 2,98
CCPx CBR 0,020 2,64 3,01
PLS x CBR 0,565 0,59 3,01
Average age
CCPxPLS 0,188 -1,38 2,98
CCPx CBR 0,367 0,18 2,98
PLS x CBR 0,047 2,18 2,98

"p-value = 0,01, variable that appears when p-value = 0,01 is parallel is indicated in cursive in the table. CCP = Capital City of Prague region, PLS = Pilsen
region, CBR = Central Bohemian region; IR = incidence rate, SIR = specific incidence rate
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DISCUSSION

This study focussing on the epidemiological compar-
ison of the development of sexually transmitted infec-
tions in three regions is unique from the perspective
of how individual data was worked with. However, this
data was provided in different time periods and there-
fore this study only concerns data obtained for all three
regions for the 2006-2013 time-period, even though
some regions could provide data even until 2018. Con-
sidering the time-consuming processes of transcribing
screening reports as a means of extracting information
while preserving the individual character for the data
and then also about the legal regulations necessary to
obtain access to the data, the time perspective appears
to be one of the study’s biggest limitations. The retro-
spective character of this study does not offer recent
insights into the problematic of development of sexu-
ally transmitted infections, despite however providing
valid and relevant information about the occurrence of
this group of infections in three regions in the Czech
Republic in the selected period.

The study includes data for altogether 6 858 cases of
STls in the regions of the Capital City of Prague, Pilsen
and Central Bohemia. During the period of focus, the
incidence rate reached the highest values in the Capital
City of Prague region (398.93 per 100 thousand). Con-
versely, the lowest values were recorded in the Pilsen
region (103.98 per 100 thousand). In terms of individual
years, the highest incidence value was reported in the
year 2013 in the CCP and CBR regions, thenin PLS in the
year 2007. From the perspective of the incidence rate
indicator, the regions differ from each other on a statis-
tically significant level for syphilis and gonorrhoea. The
same applies to the specific incidence rate for gender
and then from the perspective of age groups only the
15-64 group which was the most numerous. There is
also statistical similarity between the regions, mainly
between PLS and CBR that do not differ from each other
in most observed variables, although they did differ
considerably in comparison to CCP. This fact demon-
strates that in core areas, the epidemiological situation
of STls significantly differs from areas that have a more
peripheral character. The individual regions did not sig-
nificantly differ from each other in variables that were
represented by low number of cases (LGV cases and the
0-15 and 65+ age groups). From this perspective it is
perhaps more suitable to use a statistic method that
better reflects comparative groups of different sizes,
such as Poisson regression.

In terms of individual infections, the highest inci-
dence rate was for gonorrhoea (MKS-10 A54), found
in two regions of focus (223.72 in CCP and 57.8 in CBR
per 100 thousand). This infection was also recorded for
individuals of younger average age (29.34-30.25) than
other STlIs, which corresponds to the situation in the
country [8]. However, Jakopanec [9] shows in his 2009
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study that this data can be misleading, especially be-
cause this illness most commonly passes symptoma-
tic for men and that at the same time, preventative
programs target more the young, which can distort
the average age of the infected. When examining the
specific incidence ratio for gonorrhoea, we can notice
the difference between CCP and the remaining two
regions that do not have considerable statistical dif-
ferences between each other. Most cases in the study
were composed of men, which was the situation in all
regions (69,3% in CBR and up to 76,5% in CCP), which
corresponds to the all-European trend [7]. As stated by
the ECDC (2018) [7] or Jakopanec (2009) [9], a signifi-
cant ratio of these men fell into the MSM/homosexu-
al categories. The highest proportion was reported in
the CCP with 36.8% of all cases (according to ECDC,
2018, up to 48% in the EU) whereas the lowest was in
PLS with 11.5%. However, even this data (concerning
the epidemy within the scope of MSM) is necessary to
be interpreted carefully. As reminded in the study by
Kirkcaldy et al. (2019) [18], data about gonorrhoea for
MSM is limited in most countries due to insufficient
surveillance, alternatively in consequence of difficult
selection of population thanks to stigmatisation and
discrimination. Last but not least, it is also the result
of the aforementioned factor of the infection’s symp-
tomatic course in men, which happens quite frequent-
ly and potentially also increases the representation of
men and MSM.

In this study, the syphilis infection had the second
highest incidence rate in two regions, the exception
being PLS where gonorrhoea appeared more frequent-
ly (incidence rate 54,89 per 100 thousand). Even in the
case of this infection, the incidence rate was signifi-
cantly higher in CCP. The reality that the concentration
of syphilis in urban areas was also pointed out in the
studies of Hughes et al. (2015) [1] and then Fenton et
al. (2008) [4], who adverts its consequential diffusion
into suburban and even rural areas. Both of these au-
thors also emphasise the thought of greater focus on
MSM for a more complex understanding of the syphi-
lis epidemiological situation. This study also identified
a significantly higher ratio of MSM/homosexual means
of transfer also in the CCP region, therefore in a purely
urban area. Here, homosexual way of transfer formed
43.6% of all cases, whereas men altogether formed
72.8%. In PLS, the ratio of homosexually transferred in-
fections was the lowest (15.7%); the result of the high-
er ratio of the same means of transmission in the CBR
is evidently associated with the physical proximity of
CCP.The importance of the MSM population in relation
to syphilis is also stated by Zetola, Klausner (2007) [14]
who explain that the surge of syphilis in this subpopula-
tion mainly through the disinclination to have safe sex,
but they also draw attention to how MSM and majority
populations understand safe sex differently. This prob-
lematic is similarly interpreted also by Kojima, Klausner
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(2018) [5] who indicate that syphilis persists in this sub-
population mainly as a consequence of the inclination
to have a higher number of sexual partners. Peterman
et al. (2005) [19] have presented a similar viewpoint on
the problematic, pointing out the more common oc-
currence of both higher number of sexual partners and
anonymous sexual partners in MSM. However, Peter-
man et al. (2015) [15] have presented in their next work
another explanation, saying that the endemically quick
spread between MSM could have happened as a con-
sequence of obscuration of this less numerous group
by a less populated group by a general decrease of
syphilis in the majority population and by the absence
of preventative activities in this subpopulation. The
average age of this study, however, was higher than in
the ECDC report (2019) [3]: 36.09-36.89 in comparison
to 25-34 years.

The least common infection was the lymphogranulo-
ma venereum. In this study, its incidence rate was high-
estin CCP (1,55 per 100 thousand), while the lowest was
in PLS (0.18 per 100 thousand). Same as in the rest of
Europe, this infection was noticeably different from the
others of focus. Thanks to the low number of positive
patients, no statistically significant differences were
found between the individual regions. According to the
ECDC report (2018) [13], men formed 99& of all reported
cases; in this study, the situation is very similar as in all
regions, men formed 100% of all cases. It was a different
situation when it came to mode of transmission where
homosexual transference applied to all cases within
CCP and CBR, which is associated with the urban cha-
racter of this infection’s occurrence. However, according
to Rawla et al. (2021) [16], the higher ratio of men can be

explained with the more frequent and especially earlier
manifestation of LGV in the male than female popula-
tion. LGV is known for its very common association with
the HIV infection as LGV-positive patients have 67-100%
prevalence of HIV infection [17]. Within the frame of this
study, the coinfection of HIV was detected in 94,7% of
LGV-positive cases in CCP and 100% in CBR. In his study,
Ward et al. (2007) [12] mentions the median age of LGV
to be 38+, which corresponds with the average age of
LGV positive patients of this study in CCP, where the re-
ported majority with this illness was 38.2 years and then
31.7 years in the case of CBR.

CONCLUSION

This study focussed on sexually transmitted infec-
tions in selected regions of the Czech Republic pre-
sents results for syphilis, gonorrhoea and LGV, meaning
infections falling under mandatory reporting and con-
tained in the system of STls in the period 2006-2013.
The study identified statistically significant differences
between integrated regions, mainly between the Capi-
tal City of Prague and other two regions. It was Prague
that was listed as the region with the highest incidence
rate whereas gonorrhoea was indicated as the most
common STl (except for the Pilsen region). For the lym-
phogranuloma venereum illness no statistically signifi-
cant differences in examined variables were identified,
which can be explained mainly by its low occurrence.
The study also points out the need for more detailed
work that would mainly focus on the problematic of
STls in the MSM subpopulation.

Appendix 1. Development of incidence rate in the observed period 2006-2013 in three selected regions and their districts

Capital City of Prague 4132 46.22 42.68
Prague 1 66.49 71.34 95.05
Prague 2 65.34 10043 70.23
Prague 3 55.74 60.08 64.76
Prague 4 7434 6351 57.97
Prague 5 81.27 79.28 74.76
Prague 6 50.39 40.20 35.13
Prague 7 54.36 90.78 73.57
Prague 8 41.29 52.15 40.39
Prague 9 10249 13205 119.86
Prague 10 44.36 68.75 74.63
Prague 11 2.38 1.19 2.37
Prague 12 9.44 6.21 3.06
Prague 13 0.00 0.00 0.00

5455 5337 43.22 5371 63.14 398.93
92.24 79.76 66.91 91.38 71.68 634.43
113.60  68.92 8547 101.83 165.98 772.54
98.17 87.29 92.70 8450 123.59 667.92
88.24 89.46 75.00 12195 110.31 680.38
101.33 120.05 96.32 9489 116.06 765.03
51.67 47.78 21.93 43.57 0.00 291.17
63.57 76.38 47.05 49.13  125.60 581.10
55.41 49.62 30.35 57.10 36.79 362.99
143.51 13856 11564 13405 118.89 1007.98
70.87 77.66 62.34 66.11 75.43 540.67
1.18 0.00 2.38 2.39 113.35 124.63
1.53 1.54 0.00 0.00 1.56 23.27
1.60 0.00 1.58 0.00 1.55 4.82
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Prague 14 0.00 0.00 2.15
Prague 15 0.00 0.00 0.00
Prague 16 0.00 0.00 0.00
Prague 17 0.00 0.00 0.00
Prague 18 0.00 0.00 0.00
Prague 19 0.00 0.00 0.00
Prague 20 0.00 0.00 0.00
Prague 21 0.00 0.00 0.00
Prague 22 0.00 0.00 0.00
Pilsen region 8.11 17.47 14.57
Domazlice 21.99 28.46 21.58
Klatovy 1.14 11.32 4.51
Pilsen-East 0.00 6.71 16.43
Pilsen-City 7.27 23.78 21.07
Pilsen-North 6.95 13.69 13.51
Rokycany 434 6.42 12.67
Tachov 1.93 3.79 1.87
Central Bohemian region 1149 1348 14.14
Benesov 10.91 10.80 8.56
Beroun 7.54 13.53 21.70
Kladno 16.96 20.60 15.25
Kolin 7.68 11.82 15.89
Kutna 12.10 10.73 10.69
Mélnik 8.34 15.35 9.00
Mlada Boleslav 10.18 19.87 15.40
Nymburk 9.21 10.13 12.20
Prague-East 14.04 11.02 14.02
Prague-West 11.96 943 20.50
Pfibram 10.89 11.72 12.53
Rakovnik 15.13 7.46 5.49
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