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Abstract

Background: Chlamydia trachomatis (chlamydia) is a common, frequently asymptomatic, sexually transmitted infec-
tion. It can result in severe sequelae, such as ectopic pregnancy and infertility. In Germany, chlamydia is not notifiable.
An opportunistic screening program for women < 25 years was introduced in 2008. The aim of this research was to
triangulate different data sources to describe the epidemiological situation of chlamydia in Germany and to investi-
gate whether the current target group of the chlamydia screening program aligns with these findings.

Methods: Urine specimens from participants from population-based health examination surveys of children
(2014-17) and adults (2008-11) were tested for chlamydia, using nucleic acid amplification testing. These data were
used to generate weighted chlamydia prevalence estimates by age group and sex. Data from a nationwide chlamydia
laboratory sentinel system (2014-16) were used to calculate the positive proportion among individuals tested for
chlamydia by age, sex and test reason.

Results: Using data from the population-based surveys, we found a chlamydia prevalence estimate of 2.8% (95%
confidence interval (Cl) 1.0-7.5%) among all 15- to 17-year-old girls and of 9.6% (95% CI 0.0-23) among those report-
ing to be sexually active. In adult women, we found the highest prevalence among 18- to 24-year-olds (all: 2.3%; 95%
Cl 1.0-5.3%; sexually active: 3.1%; 95% Cl 1.3-7.0%). In adult men, we found the highest prevalence among 25- to
29-year-olds (all: 3.5%; 95% Cl 1.6-7.7%; sexually active: 3.3%; 95% Cl 1.3-7.8%). Data from the chlamydia laboratory
sentinel showed the highest positive proportion among those opportunistically screened in 19-year-old women
(6.1%; 95%- Cl 5.9-6.4%), among those screened due to pregnancy in 15-year-old girls (10%; 95% Cl 8.5-12%), and
among those tested due to symptoms or a positive partner in 19-year-old women (10%; 95% Cl 9.8-11%) and
19-year-old men (24%; 95% Cl 22-26%).

*Correspondence: epidemiology@gassowski.net

! Postgraduate Training for Applied Epidemiology (PAE, German Field
Epidemiology Training Programme), Robert Koch Institute, Berlin, Germany
Full list of author information is available at the end of the article

©The Author(s) 2022. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/. The Creative Commons Public Domain Dedication waiver (http://creativeco
mmons.org/publicdomain/zero/1.0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://creativecommons.org/publicdomain/zero/1.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s12889-022-13456-7&domain=pdf

Gassowski et al. BMC Public Health (2022) 22:1107

Page 2 of 9

Conclusions: Chlamydia seems to mainly affect adolescents and young adults in Germany, with similar overall
prevalence in men and women, but with slightly different age distributions. Women at highest risk of chlamydia are
covered by the current screening program but given the on-going discussions in high-income countries on cost-
effectiveness and benefit-to-harm ratio of these programs, the program-aim needs reconsideration.
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Background

Chlamydia trachomatis (referred to as chlamydia) is one
of the world’s most common sexually transmitted infec-
tions. According to the most recent estimation of the
World Health Organization, approximately 128 million
new cases of chlamydia occurred globally in 2020 [1]
and the highest chlamydia prevalence is observed among
adolescents and young adults [2, 3]. Chlamydia infections
are frequently asymptomatic and can therefore remain
undiagnosed; it is assumed that one in two infected
men and four in five infected women do not develop
any symptoms [4]. The infection can resolve spontane-
ously but in cases where it persists, it can lead to severe
sequalae. Women, once infected with chlamydia, have an
increased risk of developing pelvic inflammatory disease
(PID), which in turn can lead to ectopic pregnancy and
tubal factor infertility [5]. In a modelling exercise, Price
et al. estimated the probability to develop clinical PID
following an untreated incident episode of chlamydia to
be 16% [6]. At the same time, a diagnosed infection can
easily be treated with antibiotics such as doxycycline or
azithromycin [7].

Chlamydia is not notifiable in Germany and its epi-
demiology and development over time in the German
context are therefore not clear. An exception to this is
the federal state of Saxony (covering 5% of the German
population), where chlamydia surveillance is undertaken
locally. Here, the chlamydia notification rates have been
stable over the years 2016-2019 at around 100/100,000
population, with a slight increase in 2021 [8].

Most patients with a test indication for chlamydia in
Germany will traditionally attend a specialized physician
such as a gynaecologist, urologist or dermatologist, but a
family doctor can also order a test. In many larger cities
it is also possible to get tested at the local public health
authority (LPHA), but this is less common in smaller cit-
ies and rural areas, as LPHA are not obliged to offer this
service.

In 2008, an opportunistic annual screening of sexu-
ally active women<25 years of age was introduced in
Germany. Gynaecologists are the main provider of the
screening offer, as there are no sexual health clinics in
Germany and family doctors are not eligible for reim-
bursement of screening tests through this program.
The screening test is a test of urine, using nucleic acid

amplification testing (NAAT). Since its introduction,
the screening coverage increased from 8 to 12%, where
it is thought to have stabilized [9]. There is also a screen-
ing program for pregnant women since 1995, which was
expanded in 2008 to also cover women going through a
planned abortion.

At the time the opportunistic screening program
was introduced, limited data on chlamydia prevalence
were available to inform the age limit. In this study we
attempted to describe the prevalence and distribution of
the infection across the population using alternative data
sources, in order to fill this knowledge gap. We therefore
formulated the aims of our analysis as follows: 1) to esti-
mate the prevalence of chlamydia in the general popu-
lation and to calculate positive test proportions among
individuals tested for chlamydia using data from national,
population-based health surveys and a chlamydia labora-
tory sentinel system for chlamydia and 2) to investigate
whether our findings align with the current target group
of the national chlamydia screening program.

Methods

We used data from three data sources: a population-
based health examination survey of children and adoles-
cents, a population-based health examination survey of
adults, and a nationwide laboratory sentinel system for
chlamydia. The two surveys are part of a national health
monitoring system and consist of both cross-sectional
and longitudinal study populations. In this study, we
analysed the cross-sectional sample of each survey, from
which urine samples had been collected. All methods of
the two surveys and of the laboratory sentinel system
from chlamydia were carried out in accordance with all
relevant guidelines and regulation.

Health examination survey of children and adolescents

The most recent health examination survey of children
and adolescents (KiGGS) took place 2014-2017. Using
two-stage cluster sampling, participants were selected
to form a representative sample of uninstitutionalized
individuals aged 0-17 years with a permanent residency
in Germany. Details regarding the methodology of the
survey can be found elsewhere [10]. Parent-adminis-
tered questionnaires were used to collect data on all
participants, whereas 11- to 17-year-old participants
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additionally filled in a self-administered questionnaire.
Both questionnaire were filled in at home. The questions
contained in the self-administered questionnaires varied
slightly depending on the age of the participants. For par-
ticipants aged 14—17 years, the questionnaire included a
question on whether the participant had already had sex-
ual intercourse, which could be answered by either yes or
no.

A random subsample was selected for physical exami-
nations, which included the collection of a urine sample.
Retained urine samples were stored at -80 °C. Frozen
urine specimens of male and female participants aged
15-17 years were defrosted and tested for chlamydia
by polymerase chain reaction (PCR), using the Aptima
Chlamydia trachomatis Assay from Hologic in Decem-
ber 2017. As the testing was performed retrospectively,
results were not returned to the participants. Samples
from 14-year-olds were not tested for chlamydia as very
low case numbers were expected in this age group, which
with the given sample size would result in highly impre-
cise prevalence estimates.

Health examination survey of adults

The most recent health examination survey of adults
(DEGS1) took place in 2008-2011. Participants were
selected using a complex probability-based two-stage
cluster design, that has been described in detail else-
where [11]. The target population for the cross-sectional
sample of the survey were uninstitutionalized adults
aged 18-79 years with a permanent residency in Ger-
many. As part of the health examination, a urine sample
was collected. Again, retained urine samples were stored
at -80 °C and later defrosted and tested for the presence
of chlamydia by PCR, using the Aptima Chlamydia tra-
chomatis Assay from Hologic in December 2017. Due
to the retrospective nature of the testing, results were
not returned to the participants. All participants were
asked about the number of sexual partners in the last
12 months; the values of this variable were recoded to “0
partners” or “1 or more partners” and the variable was
consecutively interpreted as sexual activity in the last
12 months (yes or no).

Chlamydia trachomatis laboratory sentinel system

The chlamydia trachomatis laboratory sentinel sys-
tem collected data from laboratories on all chlamydia
tests performed, including information on test results,
test reasons, patients’ age and sex. The laboratory sen-
tinel system was estimated to cover approximately 1/3
of all chlamydia tests performed in Germany, a detailed
description of this system has been published elsewhere
[12, 13]. All tests can be grouped by three test reasons:
screening test for women<25 years, screening test
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for pregnant women (this also includes women going
through a planned abortion) and test due to symptoms or
to a positive test of a sexual partner (applicable for both
men and women). For the screening programs, first void
urine is used and tested using NAAT. For patients being
tested due to symptoms or a positive partner, the type of
sample and test is decided by the treating physician and
therefore varies. For the current analysis, data collected
in years 2014-2016 from patients aged 15—39 years were
used.

Statistical analysis

Weighted prevalence estimates and 95% confidence inter-
vals (95% CI) by sex and age group for all participants
and only sexually active participants were generated from
the survey data on adults and adolescents using the svy-
command in Stata. Participants with missing informa-
tion on sexual activity were excluded from this part of the
analysis. Weights accounting for deviations of the sam-
ples from the population structure in regard to age, sex,
federal state and nationality were used in both the adult
and adolescent samples. In addition, weights used for the
adult sample also accounted for type of municipality and
educational status, while those for the adolescent popu-
lation also accounted for parental educational levels [10,
14].

Data from the chlamydia laboratory sentinel system
were used to calculate the number of tests performed in
the considered three-year period for each test reason by
age. Additionally, positive proportions with 95% CI were
calculated for each test reason by age.

All statistical analyses were performed using Stata 15
(Stata Corporation, College Station, TX; USA).

Results

Health examination survey of children and adolescents

In total, 700 adolescents aged 15—17 years were recruited
for the examination arm of the health survey, which cor-
responded to a response rate of 41%. Urine samples were
collected from 670 (96%) participants and 619 (88%)
chlamydia test results were available. Of these, 8 samples
were positive, 7 from girls and 1 from a boy (Table 1).
Applying survey weights, this resulted in prevalence esti-
mates of 2.8% (95% CI 1.0%-7.5%) for girls and 0.1% (95%
CI0.0%-0.7%) for boys. Questionnaire data were available
for 605 (98%) tested participants, data on experience of
sexual intercourse was available for 572 (92%). All 47 par-
ticipants with a missing value on sexual intercourse were
tested negative for chlamydia. Prevalence estimates in the
subpopulations of sexually experienced adolescents were
9.6% (95% CI 0.0%-23%) for girls and 0.5% (95% CI 0.1%-
3.4%) for boys.
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Table 1 Weighted chlamydia prevalence estimates in adolescent girls and boys (15-17 years), based on data from health examination

survey of children in Germany (KIGGS, 2014-17)

All study participants

Ever sexually active participants®

Positive participants/ Weighted point ~ 95% confidence  Positive participants/all Weighted point ~ 95%

all participants estimate (%) interval (%) participants (n/N) estimate (%) confidence

(n/N) interval (%)
Girls, 15-17 years 7/336 28 1.0-7.5 7/106 9.6 0.0-23
Boys, 15-17 years 17275 0.1 0.0-0.7 1/60 05 0.1-34

2 Information on sexual activity missing for 47 participants with a negative result

Health examination survey of adults

A total of 7115 adults were recruited for the survey. This
corresponded to a response proportion of 42% among
first-time recrutees and 64% among follow-up partici-
pants. Urine samples were collected from 7073 (99%)
participants and 6799 (96%) samples were tested for chla-
mydia. In total, 47 samples were tested positive, 21 from
women and 26 from men (Table 2). The highest preva-
lence estimate among women was found in the group of

18- to 24-year-olds (2.3%; 95% CI 1.0%-5.3%), followed by
30- to 34-year-olds and 25- to 29-year-olds. In all older
age groups, prevalence estimates were<1.0%. Infor-
mation on sexual activity was missing for 98 women,
all of whom had a negative test result. When consider-
ing only those women who reported sexual activity in
the last 12 months, the estimate for 18- to 24-year-olds
increased to 3.1% (95% CI 1.3-7.0%). Among men, the
highest prevalence estimate was found among 25- to

Table 2 Weighted chlamydia prevalence estimates in adult women and men (18-79 years), based on data from health examination

survey of adults in Germany (DEGS1, 2008-11)

All participants

Participants sexually active
in the last 12 months®

Sex Age groups Positive participants/  Weighted point  95% confidence Positive participants/  Weighted point  95%

(years) all participants (n/N) estimate (%) interval (%) all participants (n/N) estimate (%) confidence
interval (%)

Women 18-24 7/290 23 1.0-53 7/229 3.1 13-70
25-29 4/224 12 04-3.5 3/192 09 03-3.2
30-34 2/181 15 03-72 2/158 1.7 03-84
35-39 0/228 0/194
40-44 1/296 0.8 0.1-5.3 1/259 09 0.1-59
45-49 2/357 0.6 0.1-30 2/306 0.7 0.1-37
50-54 2/409 03 0.1-1.3 2/312 04 0.1-1.8
55-59 1/325 03 0.0-19 1/226 04 0.1-28
60-64 1/337 1.0 0.1-6.8 1/186 19 0.3-12.1
>65 1/888 0.0 0.0-04 1/324 0.1 0.0-1.0
Total 21/3,535 0.7 0.4-1.2 20/2,386 1.0 0.6-1.6

Men 18-24 6/299 19 0.8-4.2 5/230 22 0.9-5.2
25-29 9/197 35 1.6-7.7 8/169 33 13-7.8
30-34 2/183 2.1 0.5-84 2/159 25 0.6-9.7
35-39 2/205 1.0 0.2-4.0 2/185 1.1 03-4.6
40-44 2/261 1.1 03-45 1/225 0.8 0.1-56
45-49 0/316 0/269
50-54 2/323 0.7 0.2-2.7 2/279 0.8 0.2-3.2
55-59 1/294 0.2 0.0-1.1 17241 0.2 0.0-1.3
60-64 0/299 0/235
>65 2/887 0.2 0.0-13 0/516
Total 26/3,264 1.0 0.6-1.5 21/2,508 1.0 0.6-1.7

b Information on sexual activity missing for 98 women (all negative for chlamydia) and 142 men (2 positive for chlamydia)
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29-year-olds (3.5%; 95% CI 1.6%-7.7%), followed by 30-
to 34-year-olds and 18- to 24-year-olds. The prevalence
estimates in older age groups decreased with increasing
age. Information on sexual activity in the last 12 months
was missing for 142 men, two of whom had a positive
test result. Among men who reported sexual activity in
the last 12 months, the prevalence estimate of the 18- to
24-year-olds increased to 2.2% (95% CI 0.9-5.2%) while
that of 25- to 29-year-olds decreased to 3.3% (95% CI
1.3-7.8%).

Chlamydia laboratory sentinel system

In the period 2014-2016, the chlamydia laboratory sen-
tinel network reported 1 717 081 tests with a known
test reason. The majority of tests (42%) were screening
tests of pregnant women (including women planning an
abortion), 27% were screening tests of women <25 years
of age and 31% were tests due to symptoms or a posi-
tive sexual partner, with over 4/5 of all tests being per-
formed in women. The number of screening tests for
women < 25 years of age steadily increased by age (Fig. 1).
The highest proportion positive for chlamydia in this
group was found among 19- and 20-year-olds (6.1%; 95%
CI 5.9-6.4% and 6.0%; 95% CI 5.8-6.2%, respectively),
while the lowest positive proportions were found in the
youngest (15-year-olds) and oldest (24-year-olds) age
groups (3.4%; 95% CI 3.1-3.7% and 3.9%; 95% CI 3.7—
4.0%, respectively) (Fig. 2).
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The highest numbers of screening tests among preg-
nant women were performed in 29-, 30- and 31-year-
olds, with more than 52 000 tests performed. The highest
positive proportion was found in 15-year-olds at 10%
(95% CI 8.5-12%). In age groups 16- to 19-years, positive
proportions above 9% were found.

The number of tests performed in women due to
symptoms or a chlamydia-infected partner increased
with age up to the age of 25 years and decreased there-
after. The positive proportion in 15-year-olds was 7.5%
(95% CI 6.7-8.5%) and peaked at 10% (95% CI 9.8—11%)
in 19-year-olds. Thereafter, the positive proportion
decreased with age and stabilized at approximately 2%.

The number of tests performed in men due to symp-
toms or a positive sex partner ranged from 231 in
15-year-old boys, up to 4 946 in 26-year-old men, where-
after it slowly decreases to 2 397 tests of 39-year-olds. A
sharp increase in the positive proportion was observed in
15- to 19-year-olds, going from 7.8% (95% CI 4.7-12%)
to 24% (95% CI 22—-26%). Thereafter, the positive propor-
tion decreased with age, stabilizing at approximately 8%.

Discussion

By triangulating three different data sources, we
attempted to describe the distribution of chlamydia in
the general population in Germany and to investigate
whether our findings align with the current target group
of the opportunistic screening program. Data from all
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Fig. 1 Number of chlamydia tests by test reason, as recorded through the chlamydia laboratory sentinel system in Germany, 2014-16
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Fig. 2 Proportion (point estimates and 95% Cl) of positive chlamydia tests by test reason, as recorded through the chlamydia laboratory sentinel
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three sources suggest that chlamydial infections are
most prevalent in adolescents and young adults, with the
prevalence peaking slightly later in men as compared to
women. Overall, we found no difference in the preva-
lence between men and women in the adult population
but observed a higher prevalence in adolescent girls
than in boys, albeit this finding is based on low numbers.
The main strength of this study is that it provides chla-
mydia prevalence estimates and thus fills an important
gap, given that chlamydia is not a notifiable infection in
Germany.

The absence of an apparent difference in prevalence
between the sexes supports the conclusion that the prev-
alence of chlamydia infection in men and women appears
to be more similar than dissimilar, as drawn by Dielis-
sen et al. from a review of literature [15]. An exception
to this were adolescents (15-to 17-year-olds), where girls
seemed more affected than boys. Age-bridging could be
an explanation for this discrepancy, as adolescent girls
are more likely to engage in sexual activity with an older,
and thus potentially already exposed (infected) partner,
than boys are [16].

Young age is a known risk factor for chlamydia and so
our findings were expected and in line with those from
other countries [2, 17, 18]. A closer look at the preva-
lence in the younger age groups deriving from the two

data sources suggests a slightly different age distribu-
tion. While the chlamydia prevalence estimated using the
health examination survey data suggests the highest prev-
alence in the youngest age group, the proportion posi-
tive found through the laboratory sentinel system was
increasing with age among the teenagers and peaked in
the group of 19-year-olds. This discrepancy is likely due
to the different nature of the data sources. In contrast to
the prevalence estimates generated from the population-
based health examination surveys, the positive propor-
tions calculated from the chlamydia laboratory sentinel
data are not representative for the general population in
Germany and need to be interpreted in the context in
which the samples were taken (i.e. the reason for test-
ing). In order to receive a screening test for chlamydia,
it is required that 1) a woman attends a gynaecologist
and 2) the gynaecologist offers a test. The proportions
of sexually active women not attending a gynaecologist
and of consultations of eligible women, where no test was
offered, are unknown, but are likely to vary by age. One
estimate suggests that 54% of 14- to 17-year-old girls in
Germany have ever attended a gynaecological practice,
but the proportion of sexually active girls who have not is
not known [19]. It is possible that the screening program
misses some parts of this important group and that the
data from the chlamydia laboratory sentinel surveillance
system thus underestimate the proportion infected.
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Our data from the pregnancy screening also suggest
that chlamydia is more common among the younger
age groups, with positive proportions of 9%-10% among
adolescent girls in this population. As opposed to older
women, where stable and monogamous partnerships with
a low risk of chlamydial infection are increasingly likely, a
pregnancy at young age is more likely to be unintended
and rather another marker of risky behaviour. Although
this subgroup may have more risky behaviour than sexu-
ally active teenagers overall, the similar chlamydia preva-
lence estimate that we found in sexually active adolescent
girls (9.6%, 95% CI 0.0-23%) in the health examination
survey, though with a wide confidence interval, could be
suggesting that the chlamydia prevalence among sexually
active girls in this age group is high.

Naturally, the positive proportions among those
who were tested due to symptoms or a positive partner
were high, as these individuals had an indication to be
tested, as opposed to those who were screened. It can be
assumed that only a small proportion in this group was
tested due to a positive partner, as the recommendation
in Germany in this case is to treat without prior testing
[20]. Although the positive proportions cannot directly
be compared to the prevalence estimates from the health
examination surveys, the distributions across age groups
are similar in both men and women, with the highest
positive proportions in 19- to 22-year-old men and 17-
to 20-year-old women. The higher proportions found in
the younger age groups of those tested due to symptoms
suggest that chlamydia circulates more in these groups,
whereas urogenital symptoms in older age groups seem
to rather have other causes. This is also in accordance
with findings from a study of chlamydia prevalence in
individuals seeking HIV testing at local public health
authorities in North-Rhine Westphalia (the largest fed-
eral state in Germany), where the prevalence in women
and heterosexual men was highest in the 18- to 24-year-
olds [21].

The screening program does in theory target the group
of women with the highest risk of chlamydia but its low
coverage means that the vast majority of eligible women
are not reached [12]. However, as a substantial reim-
bursement for doctors for the pre-test counselling of
women participating in the screening program has been
introduced after the period studied (April 2020), this
might have led to an increase in coverage. The screen-
ing uptake may also be influenced by the poor level of
knowledge about chlamydia in the general population,
as suggested by the German National Sex Survey, a rep-
resentative survey of sexual behaviours, attitudes and
lifestyles of the general population from 2018-19 [22].
An educational campaign on chlamydia and chlamydia
screening targeting both the general public and medical
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practitioners was launched in October 2021 by the Ger-
man Federal Center for Health Education. Hopefully, this
campaign will lead to improved screening coverage.

Opportunistic screening appears to be most appro-
priate in the younger age groups, as we did observe a
decreasing prevalence with age. However, risk-based
screening may be an option to explore for older age
groups, as they are also affected. Further research of this
population would be advised before formulating screen-
ing criteria.

There are ongoing discussions about the effectiveness
of chlamydia screening programs regarding different
endpoints such as lowering chlamydia prevalence, pre-
venting PID, ectopic pregnancy or female infertility, or
the cost effectiveness of implementing appropriate meas-
ures to reach these goals [23-27]. Expert panels have
recently pointed out that it is not possible to assess the
effectiveness of such measures in a universal way, as the
same measures may lead to different results in various
settings, depending much on the local context and the
specific national conditions and goals [28, 29]. Our analy-
sis did not aim to evaluate the effectiveness of the Ger-
man chlamydia screening program to prevent the named
sequelae as such, as there are not sufficient data available,
but rather to investigate whether this program appropri-
ately targets the group with the highest chlamydia preva-
lence in Germany.

There are several important limitations to this analysis
and to the various data sources used that should be con-
sidered. The numbers of study participants who tested
positive were low in both health examination surveys,
partly resulting in large confidence intervals. The chla-
mydia laboratory sentinel system collects data on the
number of tests performed, rather than number of per-
sons tested. Another analysis of the sentinel data found
that 23.1% of women and 11.9% of men had been tested
more than once within a seven-year-period [30]. The dif-
ferent years in which data from the various data sources
were collected are a further limitation, making them
not directly comparable. However, unpublished data
from the chlamydia laboratory sentinel system suggest
that there has been little change in the proportions of
women testing positive for chlamydia over time (personal
communication). The use of urine samples rather than
vulvo-vaginal swabs in women may have led to an under-
estimation of chlamydia in both the survey samples and
the screened populations. It has been established that for
women, a swab is the preferred specimen due to higher
sensitivity in comparison to urine samples [7]. Test sen-
sitivity may also have been reduced through the practice
of pooling of up to five samples, which was relatively
common in the first years of the screening program. Fur-
thermore, urine samples were collected in the surveys
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without any instructions (e.g. midstream or first void)
and most samples were stored for several years before
being tested, both of which may have impacted nega-
tively on sample quality. It can therefore not be excluded
that some infections may have been missed and that our
estimates are an underestimation of the true chlamydia
prevalence.

Conclusions

Chlamydia seems to mainly affect adolescents and young
adults in Germany, with similar overall prevalence in
men and women, but with slightly different age distribu-
tions. As chlamydia is not a notifiable infection in Ger-
many, these findings offer important insight into the
epidemiological situation in the country and will be rel-
evant in guiding future prevention strategies.

The target group of the current screening program
does include the age groups of women with the highest
risk of chlamydia, but a cost-effectiveness study would be
needed to determine exact lower and upper age limits, as
we did not observe any clear cut-off points. At the same
time, the screening program disregards the male half of
the population, where we found an equally high overall
prevalence.

The German public health decision makers on STI
prevention should closely follow and engage in the cur-
rent discussions of the benefit-to-harm ratio and the
cost-effectiveness of widespread testing for asympto-
matic chlamydia infections in high-income countries, as
the resulting conclusions might lead to a fundamental
change in approach, which may well impact the future of
the screening program.
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