
Prevalence of and risk factors for sexually transmitted infection with 
Chlamydia trachomatis to guide control measures: findings from the 
Slovenian National Survey of Sexual Lifestyles, Attitudes, and Health in 
2016–2017

Petra Klepac1,2, Lina Berlot1, Irena Klavs1 ✉
1Communicable Diseases Centre, National Institute of Public Health, Ljubljana, Slovenia. 2European Program for Intervention Epidemiology Training 
(EPIET), European Centre for Disease Prevention and Control (ECDC), Stockholm, Sweden.

141

2021;30:141-147
doi: 10.15570/actaapa.2021.34

Introduction

Sexually transmitted infection (STI) with Chlamydia trachomatis 
(CT) is one of the most common curable STIs globally, with the 
highest prevalence in upper-middle income countries (1). CT in-
fection is of public health concern because it can progress to dam-
age the upper reproductive tract and cause complications, includ-
ing pelvic inflammatory disease, tubal factor infertility, ectopic 
pregnancy, and chronic pelvic pain in women (2). In men, CT in-
fection complications include epididymitis, orchitis, and chronic 
prostatitis, and it may also play a role in male infertility (3, 4). CT 
infection is straightforward to diagnose, and inexpensive and ef-
fective antibiotic treatments are available. However, the majority 
of CT infections are asymptomatic and often undiagnosed (2, 5). 
The World Health Organization (WHO) global health sector strat-
egy on STIs 2016–2021, noted the importance of CT infection and 
stressed the need for further research to define strategies to con-
trol and measure these infections (6).

Based on the 2019 WHO estimate, in 2016 the prevalence of CT 
infection for the European region among individuals 15 to 49 years 
old was 2.2% (95% confidence interval [CI]: 1.5–3.0) in men and 
3.2% (95% CI: 2.5–4.2) in women (1). These estimates were updated 
by a meta-analysis published in 2020 with similar CT prevalence 
estimates for men (2.5%; 95% CI: 1.7–3.4) and somewhat lower CT 
prevalence estimates for women (2.6%; 95% CI: 1.7–3.6), possibly 
due to a difference in the inclusion criteria for the studies (5). In 
both studies, CT point prevalence estimates were higher than the 

corresponding 2012 WHO CT point prevalence estimates, but the 
uncertainty intervals of all these estimates overlapped (1, 5).

CT infection is the most commonly reported curable STI in 
Europe in general and in Slovenia, with the highest notification 
rates of newly diagnosed cases reported among young women (2, 
7). Due to under-ascertainment and underreporting, the reported 
rates of newly diagnosed CT infections underestimate the true in-
cidence (2, 7). In Slovenia, the overall annual reported rates of 
new diagnoses of CT infection between 2014 and 2018 varied be-
tween 11.9 and 16.0 cases per 100,000 and were the highest among 
young individuals (7). In 2018, the reported rate was 15.3 among 
men and 24.5 per 100,000 among women under 25 (7). Overall, the 
reported rates were approximately a tenth of the corresponding 
reported rates for European countries, which was mainly due to 
low Slovenian annual diagnostic testing rates, which varied be-
tween 175 and 220 CT tests per 100,000 between 2014 and 2018, but 
to a smaller extent also due to underreporting (7–9). In contrast, 
a rather high prevalence of CT infection among sexually experi-
enced men and women 18 to 24 years old (4.7%; 95% CI: 2.2–8.5) 
was estimated in the first Slovenian National Survey of Sexual Life-
styles, Attitudes, and Health in 1999–2000 (10). A review of stud-
ies in various Slovenian population groups also indicated a rather 
high prevalence of CT infection among 20- to 24-year-olds (11). 
This suggests that a large proportion of CT infections in Slovenia 
remain undiagnosed and untreated. The results of the European 
Centre for Disease Prevention and Control (ECDC) study of the bur-
den of communicable diseases in Europe showed that in EU/EEA
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countries between 2009 and 2013 CT infection ranked 10th among 
31 communicable diseases examined, with an estimated annual 
burden of 4.63 (95% CI: 2.16–9.03) disability-adjusted life years 
(DALYs) per 100,000 (12). To reduce transmission and adverse re-
productive health outcomes in many countries, testing of asymp-
tomatic individuals has been recommended for sexually active 
women and/or men younger than 25 or 30 and also for some older 
individuals with risk factors for STIs; for example, those that have 
had a new sex partner recently, more than one sex partner, con-
current partners, or a sex partner with an STI (13–17). As of 2021, 
such testing has not been recommended in Slovenia.

One of the objectives of the second Slovenian National Survey 
of Sexual Lifestyles, Attitudes, and Health in 2016–2017 was to as-
sess the prevalence of and identify risk factors for CT infection in 
the general population 18 to 49 years old to inform consideration 
of targeted opportunistic testing.

Methods

The methods used in the second Slovenian National Survey of 
Sexual Lifestyles, Attitudes, and Health are described in detail in 
a study on the prevalence of STIs with CT, Neisseria gonorrhoeae, 
Mycoplasma genitalium, and Trichomonas vaginalis infection in 
Slovenia (18). In brief, a total of 4,000 individuals 18 to 49 years 
old were selected from the central population registry using a 
stratified two-stage probability sample of the general population. 
Data were collected between October 2016 and July 2017 at the 
respondents’ homes using a combination of computer-assisted 
personal interviews and self-completion of questionnaires that 
included questions about sexual lifestyles. All respondents were 
invited to provide a urine sample for confidential testing for CT in-
fection. Following signed informed consent, participants provid-
ed 4 to 5 ml of first-void urine using the FirstBurst device (19). The 
interviewers sent urine samples to the laboratory by mail within 
24 hours. CT infection was detected with a specific in-house de-
veloped and validated real-time polymerase chain reaction (PCR) 
test. The primers used target two specific nucleotide sequences 
characteristic of CT: a 73 bp long section of the cryptic plasmid 
and an 89 bp long nucleotide sequence characteristic of the ompA 
gene located on the chromosome of CT. The ompA gene encodes 
the major outer membrane porin. Positive results were confirmed 
by Sanger sequencing of the amplicon. All individuals with CT in-
fection were referred for treatment.

After testing for CT, first-void urine specimens of individuals 
that consented to delayed anonymous testing for other STIs were 
stored, as described in detail in the study on prevalence of STIs 
with CT, Neisseria gonorrhoeae, Mycoplasma genitalium, and 
Trichomonas vaginalis infection in Slovenia (18). We tested for 
other STIs with a commercially available multiplex real-time PCR 
(FTD Urethritis plus, Fast-Track Diagnostics), which also detects 
CT. The number of CT-positive results was equal to the number of 
positive results obtained with in-house real-time PCR testing of 
first-void urine specimens of all those individuals that consented 
to delayed anonymous testing for other STIs. The characteristics 
of positive individuals with any of the two tests were also perfectly 
matched for age and sex, underlining the validity of the in-house 
RT-PCR test for CT.

Statistical analyses were performed in Stata 15.1. Survey re-
sponse and urine specimen collection rates were estimated from 
unweighted data. The sample of respondents that provided a urine 
specimen was weighted to match the distribution of sex, age, sta-

tistical region, and size and type of community of 18- to 49-year-
olds from the Slovenian population in the Central Population 
Registry on January 1st, 2017. In all other analyses, survey (svy) 
commands were used to account for stratification, clustering, and 
weighting. Univariate and multivariate logistic regression were 
used to identify associations between having genital CT infection 
and selected risk factors in sexually experienced individuals 18 
to 24 years old, women 18 to 49 years old, and women 25 to 49 
years old. Sexual experience was defined as ever having hetero-
sexual penetrative intercourse (vaginal, oral, and/or anal) and/or 
homosexual penetrative intercourse (oral and/or anal) or genital 
contact. Age group was treated as an a priori confounder. Other 
explanatory variables were selected according to risk factors iden-
tified in other studies and published guidelines for CT infection 
control (13–17, 20). Receiving payment for sex was included as a 
proxy for high-risk sexual behavior that may not be captured in 
other predictors (21). Variables were included in a series of logistic 
regression multivariate models if they were associated with the 
outcome at the significance level of p < 0.1 in univariate analyses. 
Only statistically significant (p ≤ 0.05) sexual behavior variables 
plausibly associated with the outcome were included in the final 
multivariate models. Only records with complete data for all varia-
bles in the multivariate logistic regression models were used. Pro-
portions of sexually experienced women that visited their general 
practitioner and/or gynecologist in the past year were estimated 
among all sexually experienced female respondents (regardless 
of whether they provided a urine sample).

Ethical approval for the second Slovenian National Survey of 
Sexual Lifestyles, Attitudes, and Health in 2016–2017 was obtained 
from the Medical Ethics Committee of the Ministry of Health of the 
Republic of Slovenia (no. 38/08/16).

Results

Survey response, urine specimen collection, and testing rates in 
the second Slovenian National Survey of Sexual Lifestyles, Atti-
tudes, and Health in 2016–2017 are described in detail in the study 
on prevalence of STIs with CT, Neisseria gonorrhoeae, Mycoplas-
ma genitalium, and Trichomonas vaginalis infection in Slovenia 
(18). Of 3,473 eligible individuals, 1,929 were interviewed and their 
data included in survey analyses, corresponding to a 55.5% sur-
vey response rate. A total of 1,100 urine specimens were collected, 
corresponding to a 57.0% urine specimen collection rate among 
the survey respondents. Only 1,046 CT test results of sexually ex-
perienced individuals were included in the analyses due to the 
following: four urine specimens arrived at the laboratory spilled, 
nine individuals were excluded from analyses because their cor-
responding interviews had major internal inconsistencies, and 41 
tested individuals were not sexually experienced.

Out of 1,046 sexually experienced individuals with CT testing 
results included in the analysis, a total of 12 individuals, two men 
and 10 women (unweighted count), were found to be infected with 
CT. All were sexually experienced and none reported having had 
CT infection diagnosed previously. Both men belonged to the 18- 
to 24-year-old group. Among the 10 women, four belonged to the 
18- to 24-year-old group, four to the 25- to 34-year-old group, and 
two to the 35- to 49-year-old group. All except one reported at least 
one visit to a general practitioner in the past year, and six also 
reported at least one visit to a gynecologist in the past year. Three 
out of four women from the 18- to 24-year-old group reported at 
least one visit to a gynecologist during the past year.
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Among all sexually experienced women, 81.4% (95% CI: 
78.7–83.8) of 18- to 49-year-olds had visited their general practi-
tioner in the past year, and 73.9% (95% CI: 70.8–76.9) had visited 
their gynecologist in the past year. The respective shares among 
18- to 24-year-old women were 84.4% (95% CI: 77.7–89.4) and 
77.7% (95% CI: 68.9–84.5), and the respective shares among 25- 
to 49-year-old women were 80.9% (95% CI: 77.9–83.5) and 73.3% 
(95% CI: 69.9–76.5).

Table 1 shows the weighted prevalence estimates of CT infec-
tion for sexually experienced individuals, 18- to 49-year-olds, 
overall and by sex and age group. The prevalence was 0.5% (95% 
CI: 0.1–1.9) in men and 1.7% (95% CI: 0.9–3.3) in women. The prev-
alence was highest among women 18 to 24 years old (5.6%; 95% 
CI: 2.0–14.4) and decreased with increasingly older age groups in 
both sexes (p < 0.05).

Table 2 shows the association of CT infection with selected 
sexual behavior characteristics among sexually experienced indi-
viduals 18 to 24 years old. The prevalence of CT infection was 18 
times higher among those that reported at least one new hetero-
sexual partner in the past year in comparison to others (p < 0.01), 
13 times higher among those that had accumulated at least three 
heterosexual partners in the past year in comparison to those with 

none or only one (p = 0.04), nine times higher among those that 
reported not having used a condom consistently with at least two 
heterosexual partners during the preceding year in comparison to 
others (p = 0.01), six times higher among those that reported hav-
ing accumulated at least 10 heterosexual partners during their life 
in comparison to others (p = 0.03), and five times higher among 
those that reported having ever had same-sex experience in com-
parison to those that did not (p = 0.06). Adjusting for possible con-
founding in multivariate analyses, the associations that remained 
statistically significant were reporting at least one new heterosex-
ual partner in the past year (adjusted odds ratio [AOR]: 13.3; 95% 
CI: 1.0–171.5; p = 0.05), not having used a condom consistently 
with two heterosexual partners or more during the preceding year 
(AOR: 7.7; 95% CI: 1.3–45.5; p = 0.03), and having ever had same-
sex experience (AOR: 13.5; 95% CI: 1.0–177.9; p = 0.05). Limiting 
the analysis to sexually experienced 18- to 24-year-old women 
reporting at least one new heterosexual partner in the past year 
remained statistically significant (AOR: 52.9; 95% CI: 5.1–554.6; p 
< 0.01) as well as having had their first heterosexual intercourse 
before age 16 (AOR: 20.3; 95% CI: 1.5–274.8; p = 0.02).

Table 3 shows the results of the univariate and multivariate 
analyses of association of CT infection with age and selected sexu-

Table 1 | Prevalence of sexually transmitted infections with Chlamydia trachomatis among sexually experienced individuals 18 to 49 years old, by sex and age 
group, Slovenia, 2016–2017.
Sex 18–24 years 25–34 years 35–49 years All
Men

% (95% CI) 3.4 (0.9–12.5) 0.0 (0.0–2.2)a 0.0 (0.0–1.2)a 0.5 (0.1–1.9)
UWT, WT denominator 67, 76 138, 166 226, 298 431, 540

Women
% (95% CI) 5.6 (2.0–14.4) 2.3 (0.8–6.1) 0.4 (0.1–1.5) 1.7 (0.9–3.3)
UWT, WT denominator 96, 72 166, 158 353, 274 615, 504

Both
% (95% CI) 4.5 (2.0–9.7) 1.1 (0.4–3.0) 0.2 (0.0–0.7) 1.1 (0.6–1.9)
UWT, WT denominator 163, 148 304, 324 579, 572 1,046, 1,044

a one-sided binomial 97.5% confidence interval.
CI = confidence interval, UWT = unweighted count of individuals, WT = weighted count of individuals.

Table 2 | Association of sexually transmitted infection with Chlamydia trachomatis with selected sexual behavior characteristics among sexually experienced 
individuals 18 to 24 years old, Slovenia, 2016–2017.

Value Prevalence 
% (95% CI)

UWT, WT 
denominator OR 95% CI AOR 95% CI

≥ 1 new heterosexual partner in past year
(p < 0.01) (p = 0.05)

No 1.1 (0.2–7.2) 123, 111 1 – 1 –
Yes 19.9 (9.0–38.4) 28, 27 23.1 2.6–205.2 13.3a 1.0–171.5

Heterosexual partners in past year
 (p = 0.04)

0–1 1.3 (0.2–8.6) 105, 92 1 –
2 4.4 (0.6–25.6) 31, 30 3.5 0.2–59.1
≥ 3 17.4 (6.6–38.4) 24, 24 16.1 1.7–155.3

Heterosexual partners without consistent condom use in past year 
(p = 0.01) (p = 0.03)

0–1 2.3 (0.6–8.3) 133, 121 1 – 1 –
≥ 2 21.1 (6.8–49.5) 17, 16 11.6 1.7–77.2 7.7b 1.3–45.5

≥ 10 heterosexual partners in lifetime
(p = 0.03)

No 3.1 (1.0–8.9) 144, 131 1 –
Yes 17.7 (5.2–45.6) 16, 15 6.8 1.2–40.0

Ever had same-sex experience
(p = 0.06) (p = 0.05)

No 3.6 (1.4–8.7) 153, 141 1 – 1 –
Yes 19.7 (4.4–56.8) 10, 8 6.6 0.9–46.2 13.5c 1.0–177.9

a Adjusted for number of heterosexual partners without consistent (100%) condom use in the past year and ever had same-sex experience. 
b Adjusted for ≥ 1 new heterosexual partner in the past year and ever had same-sex experience.
c Adjusted for number of heterosexual partners without consistent (100%) condom use in the past year and ≥ 1 new heterosexual partner in the past year. 
Only 146 records with complete data for all variables were used in the final multivariate logistic regression model. Only variables with p < 0.1 were included in 
explorative multivariate logistic regression models.
AOR = adjusted odds ratio, CI = confidence interval, OR = odds ratio, UWT = unweighted count of individuals, WT = weighted count of individuals.
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al behavior characteristics among sexually experienced women 18 
to 49 years old. The prevalence of CT infection was 21 times higher 
among those that reported at least one new heterosexual partner 
in the past year in comparison to others (p < 0.01), four times high-
er among those that had their first heterosexual intercourse before 
age 16 in comparison to others (p = 0.05), five times higher among 
those that reported two or more heterosexual partners in the past 
year in comparison to others (p = 0.02), and 37 times higher among 
those that had ever received payment for sex in comparison to 
those that had not (p < 0.01).

In multivariate analysis, women with at least one new hetero-
sexual partner in the past year had nine times higher odds of CT 
infection (AOR: 8.9; 95% CI: 2.5–31.9; p < 0.01), and those report-
ing to have ever received payment for sex had 73 times higher odds 
of CT infection (AOR: 72.9; 95% CI: 12.4–430.0; p < 0.01). Limiting 
the analysis to sexually experienced 25- to 49-year-old women, re-
porting at least one new heterosexual partner in the past year was 
associated with having CT infection in the bivariate model (AOR: 
11.2; 95% CI: 1.2–109.2; p = 0.04). In the multivariate model, only 
receiving payment for sex remained statistically significant (AOR: 
116.2; 95% CI: 13.0–1035.9; p < 0.01).

Discussion

Our results show that the prevalence of CT infection was rather 
high among sexually experienced individuals under 25 residing in 
Slovenia in 2016 and 2017. It was higher among women than men, 

and particularly high among women 18 to 24 years old. Having a 
new heterosexual partner in the past year was identified as a risk 
factor for CT infection among women of all ages surveyed (18–49 
years) as well as among 18- to 24-year-olds. Other sexual behavior 
risk factors for CT infection identified in our analyses were gener-
ally in line with risk factors identified in other studies and reflected 
in the testing guidelines of many developed countries (13–17, 20). 
Approximately three-quarters of women of all ages surveyed as 
well those 18 to 24 years old reported at least one visit to a gynecol-
ogist as part of primary healthcare services during the past year.

In contrast to our survey results, only having five or more life-
time heterosexual partners was identified as a risk factor for CT 
infection among sexually experienced 18- to 24-year-olds in the 
first Slovenian National Survey of Sexual Lifestyles, Attitudes, 
and Health in 1999–2000 (10).

Due to the very similar methodology, our results are most com-
parable to the third British National Survey of Sexual Attitudes 
and Lifestyles (Natsal-3) (20). That study also used a general 
population probability sample, although with a slightly differ-
ent age range (16–44 years). Similar to our results, British wom-
en of increasingly older age groups had significantly decreasing 
adjusted odds for genital CT infection compared to women 16 to 
19 years old. In Natsal-3, reporting two or more sexual partners 
without consistent condom use in the past year was found to be a 
significant predictor for CT infection among British women 16 to 
44 years old. In addition, most socially deprived British women 
had significantly higher adjusted odds of genital CT infection. Our 

Table 3 | Association of sexually transmitted infection with Chlamydia trachomatis with selected sexual behavior characteristics among sexually experienced 
women 18 to 49 years old, Slovenia, 2016–2017.

Prevalence
% (95% CI)

UWT, WT 
denominator OR 95% CI AOR 95% CI

Age group
(p = 0.01) (p = 0.08)

18–24 5.6 (2.0–14.4) 96, 72 15.3 2.7–87.7 8.9a 1.3–59.1
25–34 2.3 (0.8–6.1) 166, 158 6.0 1.1–34.4 3.9a 0.6–26.7
35–49 0.4 (0.1–1.5) 353, 274 1 – 1 –

≥ 1 new heterosexual partner in past year
(p < 0.01) (p < 0.01)

No 1.0 (0.5–2.4) 533, 442 1 – 1
Yes 21.0 (9.8–39.6) 23, 19 25.4 7.4–86.7 8.9b 2.5–31.9

First sex before age 16
(p = 0.05)

No 1.3 (0.6–2.8) 525, 431 1 –
Yes 5.1 (1.6–14.9) 77, 63 4.3 1.0–18.0

≥ 10 heterosexual partners lifetime
(p = 0.14)

No 1.2 (0.5–2.8) 524, 428 1 –
Yes 3.7 (1.1–11.5) 73, 64 3.1 0.7–14.1

Number of heterosexual partners in past year
(p = 0.02)

0–1 1.1 (0.5–2.4) 535, 438 1
≥ 2 5.6 (1.8–16.3) 60, 51 5.6

Ever had same-sex experience
(p = 0.22)

No 1.5 (0.7–3.0) 581, 475 1 –
Yes 5.5 (0.8–30.3) 32, 28 3.9 0.5–33.2

Ever received payment for sex
(p < 0.01) (p < 0.01)

No 1.4 (0.7–2.9) 604, 495 1 – 1
Yes 51.3 (11.8–89.3) 4, 3 73.6 8.1–666.6 72.9c 12.4–430.0

a Adjusted for ≥ 1 new heterosexual partner in the past year and ever received payment for sex.
b Adjusted for age group and ever received payment for sex. 
c Adjusted for age group and ≥ 1 new heterosexual partner in the past year. 
Only 551 records with complete data for all variables were used in the final multivariate logistic regression model. Only variables with p < 0.1 were included in 
explorative multivariate logistic regression models.
AOR = adjusted odds ratio, CI = confidence interval, OR = odds ratio, UWT = unweighted count of individuals, WT = weighted count of individuals.
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small sample size (1,046 persons with CT test results and 12 cases 
of CT infection) in comparison to the Natsal-3 sample size (4,550 
persons with CT test results and 98 cases of CT infection) prevent-
ed us from having enough cases to explore potential covariates 
present in small proportions in the study population.

Based on the high estimated prevalence of CT infection among 
young sexually active women in Slovenia, we propose considering 
the introduction of annual opportunistic CT testing for sexually 
active women under 25, which is in line with numerous national 
and international guidelines for CT infection control (13–17). Be-
cause a majority of sexually experienced 18- to 24-year-old women 
reported having visited a gynecologist in the previous year, test-
ing should first be implemented in the primary healthcare out-
patient gynecology services that perform sexual and reproductive 
health services for women in Slovenia. Early detection of CT in-
fections and timely treatment would prevent numerous long-term 
complications for reproductive health. Based on risk factor analy-
sis, offering chlamydia testing to sexually active women 25 years 
or older with a new heterosexual partner in the preceding year 
in the primary healthcare outpatient gynecology services should 
also be considered. Among sexually experienced women 25 to 49 
years old, a majority also reported having visited a gynecologist in 
the previous year. Screening of older women at increased risk of 
infection (e.g., those that have a new sex partner, more than one 
sex partner, a sex partner with concurrent partners, or a sex part-
ner that has a STI) has been recommended by the United States 
Centers for Disease Control and Prevention (15). Partner change in 
the last 12 months is also a specific clinical indicator for CT infec-
tion testing in Australian STI management guidelines for primary 
care (17).

In addition to such opportunistic testing, there should also 
be continuation of evidence-based case management, including 
partner notification, as well as sexual and reproductive health 
education and promotion of condom use as part of wider primary 
STI prevention, especially among and together with young people 
(2, 14). Effectiveness of partner notification and treatment, when 
needed, is essential because inadequately treated partners can 
reintroduce CT infection into an ongoing sexual partnership or 
can leave other partners in a sexual network untreated (22). Re-
peated infection can also result from a new partner or antibiotic 
treatment failure; all of the guidelines mentioned above recom-
mend retesting of diagnosed cases within 3 to 6 months (13–17). 
Individual follow-up varies. Performing test-of-cure using nucleic 
acid amplification tests is recommended 4 weeks after comple-
tion of therapy in specific circumstances: that is, in pregnancy, 
in complicated infections, in extra-genital infections, if symptoms 
persist, if second-line or third-line treatment regimens have been 
used, and if non-compliance to therapy or re-exposure of infec-
tion is suspected (14). Because receiving payment for sex was a 
strong predictor of CT infection, reaching high-risk population 
groups such as commercial sex workers to ensure their access to 
regular testing should also be considered.

Although many European countries reported having guide-
lines for opportunistic CT testing of specific population groups 
(23), the need for cautious evaluation of the benefit-to-harm ra-
tio and the cost-effectiveness of widespread testing for asympto-
matic CT infections in high-income countries has recently been 
raised (2, 22, 24, 25). There is moderate quality evidence from 
randomized controlled trials that testing asymptomatic women 
reduces the risk of pelvic inflammatory disease, an intermediate 
endpoint of reproductive tract damage in women. However, there 

is uncertainty about how lower testing uptake would affect this re-
duction and whether widespread testing reduces long-term com-
plications such as tubal factor infertility. Mathematical models 
have suggested that population-based screening could reduce the 
prevalence (2, 26). However, there is no convincing practice-based 
evidence that widespread opportunistic testing, particularly if up-
take levels are low or decreasing, would reduce the CT infection 
prevalence. Concerns were also raised that widespread testing 
may result in overdiagnosis and overtreatment, and may contrib-
ute to increased antimicrobial resistance to other STI and non-STI 
pathogens as well as to psychological and social harm. Most cost-
effectiveness studies in high-income countries have concluded 
that at least one strategy for CT screening was cost-effective at na-
tionally accepted thresholds; however, assumptions about model 
structure and about the probability of complications of the infec-
tion in several studies tended to favor screening (22, 27, 28). For 
these reasons, the ECDC recommended widespread opportunistic 
testing or screening programs for sexually active men and women 
under 25 only if sufficient resources are available and suitable 
monitoring and evaluation is in place (2). Considering currently 
available evidence, Dutch experts recommended targeted testing 
combined with effective case management and primary preven-
tion instead of screening and widespread testing in the Nether-
lands, and widespread register-based chlamydia screening with 
low levels of uptake was discontinued (25). External peer review 
of evidence for the National Chlamydia Screening Programme in 
England also concluded that detecting and treating CT infections 
can prevent subsequent harm in asymptomatic women, but that 
there is no strong empirical evidence that screening of women and 
men has resulted in a fall in CT infection prevalence. Prevention of 
harm from sequelae of CT infection in women was recommended 
as a primary aim of the program rather than prevention of ongo-
ing transmission and reducing infection in the overall population. 
The National Chlamydia Screening Programme in England, which 
used to recommend opportunistic screening for sexually active 
men and women under 25, has focused only on sexually active 
women under 25 since June 2021 (13). Thus, our proposal—intro-
ducing annual opportunistic CT testing for sexually active women 
under 25 and offering chlamydia testing to sexually active women 
25 years and older with a new heterosexual partner in the preced-
ing year within the primary healthcare outpatient gynecology ser-
vices with quite good coverage of the target population—is in line 
with most recent recommendations on targeted testing, case man-
agement, and primary prevention of CT infection (2, 13–17, 25).

CT serovars L1, L2, and L3 cause lymphogranuloma venereum 
(LGV), a systemic STI reported to occur among the population of 
European men that have sex with men (MSM) since 2003 (29, 30). 
In our study, we did not further test CT-positive samples for LGV 
serovars. It is worth noting that neither of the two men infected 
with CT had homosexual experience.

Strengths of the second Slovenian National Survey of Sexual 
Lifestyles, Attitudes, and Health in 2016–2017 include using a na-
tional probability sample of the general population from a reliable 
sampling frame and an acceptable 55.5% survey response rate as 
well as the 57.0% urine specimen collection rate among survey re-
spondents. It should be noted that the urine specimen testing rate 
among eligible individuals was only 31.3%. However, the survey 
response and urine specimen collection rates were quite similar 
to the overall response (57.7%) and urine specimen collection rate 
(60.0%) in the British Natsal-3 (20). To minimize non-participa-
tion bias, the sample of respondents that provided urine speci-
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mens was weighted to match the distribution of sex, age, region, 
and size and type of community of the general population. One 
of the limitations of our survey was the small sample size. Thus, 
our estimations of the prevalence of CT infection among differ-
ent age groups of men and women were less precise than desired, 
and we lacked the power for exploratory analyses for risk factors 
within narrower age groups. Despite minimizing participation 
bias by weighting, respondents providing urine specimens may 
not have been fully representative of the sexually experienced 
general population of 18- to 49-year-olds. Some participation 
bias could be present if sexual behavior and sexual risk differed 
between respondents and non-respondents as well as between 
those that provided a urine specimen and those that did not. For 
example, groups that tend to be stigmatized such as commercial 
sex workers may have been underrepresented. Detection of CT in-
fections could have lower sensitivity in women because of using 
first-void urine specimens for testing. This might detect up to 10% 
fewer infections when compared with vaginal and endocervical 
swab samples. In men, a first-void urine specimen is equivalent 
to a urethral swab. Consequently, an optimal vaginal swab and 
first-void urine are the recommended sample types for detecting 
CT infection in women and men, respectively. However, first-void 
urine in women is acceptable for screening (31). Sensitivity of the 
PCR assay might also differ depending on the procedure by which 
the urine sample is collected. First-void urine allows the detection 
of infected epithelial cells and associated CT particles. The use of 
FirstBurst improves the sensitivity for detecting CT infection over 
testing of samples collected with a urine cup (19). Finally, other 
limitations included validity constraints of self-reported informa-
tion about sexual behavior that are inherent in all such surveys.

Based on our results and on the most recent other national and 
international recommendations for CT infection management, 
we conclude that, because of the high prevalence of CT infection 
among 18- to 24-year-old women living in Slovenia and the risk 

of long-term reproductive effects, opportunistic testing of sexually 
active women under age 25 should be considered. In addition, of-
fering testing for CT infection to older women with a new sexual 
partner in the past year should also be considered. This should 
be implemented first in primary healthcare outpatient gynecology 
services that perform sexual and reproductive health services for 
women in Slovenia.
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