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Abstract

In Germany, routine screenings are used to monitor the health and development of children and adolescents,
enabling timely discovery and treatment of health issues. One such screening, called J1, is recommended for
adolescents aged 12-14years, but participation is only 43%. In the state of Bavaria, a lack of awareness is the
main reason cited for not attending. ‘Your Ticket to J1' was an invitation system implemented across the state to
inform adolescents about the screening. Our study investigated whether this intervention increased J1 partici-
pation and if its effects varied by family socioeconomic position (SEP). We used pseudonymized data from a large
statutory health insurer from 2016 to 2018 and containing 267 650 observations. To investigate the effect of the
intervention, we employed a difference-in-differences analysis at the individual level. Assuming parallel trends at
the state level, we compared J1 participation rates between Bavaria and other German states before and after
the intervention. We additionally stratified analyses by SEP. The intervention led to an increase in J1 participation
by about 1%. In the stratified regressions, the effect size was larger for children from families with a lower SEP.
J1 participation increased by about 4% among adolescents whose primary insured parent had the lowest occu-
pational status. A state-wide invitation system had a small but statistically significant positive impact on J1
participation and might reduce socioeconomic inequities in healthcare utilization. Informing adolescents about
J1 appears to increase participation, particularly among those from families with a lower SEP.

Introduction

ocioeconomic inequities in the health of children and adolescents
Sare a major concern in modern societies [1, 2]. Numerous studies
have shown that early-life exposure to poorer socioeconomic con-
ditions is associated with poorer health in children [3], leading to
long-lasting health effects [4, 5]. Socioeconomic inequities also exist
in healthcare utilization among children. International evidence sug-
gests that children from families with a lower socioeconomic pos-
ition (SEP) or those living in socially deprived areas use health
services less frequently compared to children from high SEP families
[6-8]. This phenomenon can be observed even in countries with
universal healthcare coverage [9, 10]. The KiGGS Study indicated
that children from low SEP families in Germany use preventive
healthcare services less often than their high SEP counterparts [9].

In Germany, routine screenings are used to monitor the health
and development of children and adolescents, enabling timely dis-
covery and treatment of health issues. These screenings begin with
U0 (Untersuchung 0, or ‘Examination 0’), which occurs shortly

before birth, followed by a series of standardized examinations
known as Ul through U9, each corresponding to age milestones
in a child’s early development. The screenings continue with U10
and Ul1, which focus on older children. The Jugenduntersuchung I
(J1), or ‘Youth Examination 1’, is a preventive health examination
recommended for adolescents in Germany between the ages of 12
and 14 years [11]. J1 includes an assessment of physical and mental
health, growth and development, and a review of immunization
records for any missing vaccinations. Additionally, the physician
discusses various health topics with the adolescents, such as puberty
issues, alcohol and drug consumption, family problems, school per-
formance, and career aspirations [12].

Attending J1 between the ages of 12 and 14 might also be im-
portant for preventing addictions, ensuring the correct use of
contraception, and reducing the risk of sexually transmitted infec-
tions (STIs). In Germany, about 8% of adolescents around the age of
13 and 30% of those around the age of 15 have tried smoking, and
15.5% of 15-year-olds have tried cannabis. About 70% of adolescents
have tried alcohol by the age of 15, with 40% having participated in
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binge drinking [13]. Smoking is more prevalent among adolescents
from disadvantaged socioeconomic backgrounds [14]. More than
half of adolescents have their first sexual experience between the
ages of 14 and 17 years [15].

Statutory health insurance in Germany covers the full cost of
preventive examinations Ul-U9 and J1. Nevertheless, findings
from the KiGGS study suggest that adolescents from families with
a lower SEP and those with a family history of migration are less
likely to attend them [16, 17]. This suggests the presence of socio-
economic inequities in health care utilization. Moreover, in contrast
to the well-established U1-U9 examinations for younger children,
which have attendance rates exceeding 90%, the average participa-
tion rate for J1 in Germany is about 43% [11]. Participation also
varies by gender, with girls being less likely to attend, and by city
size, with children from smaller cities having lower attendance
rates (ibid.).

The reasons for low participation in J1 are not completely under-
stood. One potential explanation is a lack of awareness of the exam-
ination. The highly attended U1-U9 examinations are scheduled
between birth and 6 years of age. In a recent survey of parents
and adolescents in Bavaria, one of the most frequently cited reasons
for not attending J1 was unawareness of it [18]. As children grow
older, such examinations become less frequent and parents may lose
track of upcoming appointments. Other reasons cited for non-
participation have been fears of the examination and a lack of
time [19].

Several German states have introduced regional policies to mo-
tivate adolescents to participate in J1, a summary of which is pre-
sented in Table SI. The first J1 invitation systems in Germany
started in 2008 in Rhineland-Palatinate and Brandenburg, resulting
in a significant increase in J1 participation [20, 21]. For example, in
Brandenburg, participation increased by 1.8% in the first year after
the intervention and by an additional 10% in the following year
(ibid.). The pilot information campaign in Mecklenburg-Western
Pomerania in 2011 raised J1 participation rates by 24% (between
14% and 33%, depending on the region) [22]. The short information
campaign in Baden Wuerttemberg in 2015 also reported promising
results [23]. Furthermore, the supra-regional campaign ‘Your Next
Top Check-up JI’ in 2012, organized by the national and seven
regional associations of statutory health insurance physicians, dis-
seminated invitations regionally through their own communication
channels but not personalized. A recent evaluation of J1 participa-
tion rates showed that participation was generally higher in states
with existing invitation systems [24].

One such system, ‘Your Ticket to J1°, was introduced in Bavaria in
2017and financed by the Bavarian State Ministry of Health and Care
[25]. It consists of an informational flyer designed as an invitation
ticket and distributed during the routine immunization pass review
in sixth grade. During the review adolescents receive the flyer along
with vaccine recommendations. The flyer is targeted at adolescents
aged 12-14years and features illustrated characters who explain
what attending J1 involves, including the questions asked and the
examinations performed. The ticket on the flyer was designed to
resemble an entry ticket for an event, such as a concert, but present-
ing it was not required to access the examination.

A pilot study for ‘Your Ticket to J1’ was organized in autumn
2016 in four districts in Bavaria, with two serving as intervention
districts and two as controls. All 12- to 14-year-olds residing in the
intervention districts received the flyer by standard mail. In one of
the intervention districts, sixth-grade students additionally received
the flyer at schools during the review of their immunization passes.
An evaluation of this pilot intervention showed that participation
rates increased by 9.1% and 16% in intervention districts compared
to the control districts [25]. A larger rise in participation was
observed in the intervention district in which students additionally
received the ticket at school. ‘Your Ticket to J1’ was introduced
throughout Bavaria in mid-2017 as part of the review of immuniza-
tion passes at schools among sixth-graders (ibid.)

The aims of the present analysis were to investigate whether the
intervention ‘Your Ticket to J1’ was effective in increasing partici-
pation in J1 in routine care, and if the effects varied by family SEP.

Methods
Study design

The invitation system ‘Your Ticket to J1’ can be considered a natural
experiment because it was introduced in Bavaria at an arbitrary
point in time and was not implemented in other German states.
We therefore employed a quasi-experimental difference-in-differen-
ces (DiD) design to evaluate the effects of the intervention [26].
Several states with similar state-wide policies in the past
(Rhineland-Palatinate, Brandenburg, Mecklenburg-Western
Pomerania, Baden-Wuerttemberg, see Table S1) were excluded
from the analysis. Assuming parallel trends at the state level, we
compared the J1 participation of 13- and 14-year-olds (birth years
2003, 2004 and 2005, 2006) between Bavaria and the other German
states before and after the intervention (years 2016 and 2018). To
investigate differences in effects by SEP, we conducted the analysis
additionally for different SEP strata.

Data

We use pseudonymized claims data from the statutory health in-
surer Techniker Krankenkasse (TK) from 2016 to 2018. TK is the
largest health insurance provider in Germany, covering about 13%
of the population as of 2022 [27]. The data included individual-level
information on ambulatory care and sociodemographic background.
We included patients who were insured in all quarters of the re-
spective observation periods. A special feature of the dataset was the
ability to link a child’s data to the parent through whom the child
was insured (i.e. the primary insured parent). This linkage allowed
us to include socioeconomic and sociodemographic variables of the
family, such as the parent’s education, occupation, and citizenship.
All further references to parents in this study are to the primary
insured parent. We also included two regional covariates—density
of paediatricians and regional household income at the community
level—which we obtained from the INKAR database of the Federal
Institute for Research on Building, Urban Affairs and Spatial
Development [28].

Variables
Outcome variable

The outcome variable was the participation in J1 at the individual
level, coded as 1 for participation and 0 for non-participation in a
given year. The screening was identified in the claims data through
the doctor’s fee scale ‘01720’.

Control variables

We included the adolescent’s gender (female: 1; male: 0) and the
citizenship of the primary insured parent (German: 1; other: 0) as
control variables. Additionally, to control for access to healthcare,
we included the density of paediatricians at the district level (pae-
diatricians per 10000 children aged up to 15years). To account for
regional deprivation/wealthiness, we included regional household
income at the district level (average household income in euros).
Additionally, we included state fixed effects to control for unobserv-
able factors within the states. In choosing these variables, we relied
on previous studies suggesting they could affect the utilization of J1
among adolescents [11, 16].

SEP variables

The SEP variables in this study, namely parental education and oc-
cupation, were inferred from the parental employment classification
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code available in the claims data. We grouped educational attain-
ment into three levels: low (1: no professional qualifications), aver-
age (2: average professional qualifications, such as vocational
training), and high (3: university level). Higher levels of educational
attainment are associated with higher salary expectations and greater
health literacy in Germany [29, 30]. The categorization of occupa-
tion groups was derived from the parental employment classification
code and consists of four occupation status levels: assistant job
(I: e.g. au-pair), skilled employee (2: e.g. plumber), specialist:
(3: e.g. nursery-school teacher), expert (4: e.g. physician). These
four occupation groups vary in the level of education and complex-
ity of professional requirements. Similar to education, higher occu-
pation status corresponds to higher salary expectations. If the
included parent had multiple entries with different values for edu-
cation and occupation, we selected the highest levels attained.

Statistical analysis

We aimed to evaluate the effect of introducing the J1 invitation sys-
tem in Bavaria on the J1 participation rates among 13- and 14-year-
olds. Using a DiD approach, we estimated the following equation:

Yis = py+ pTime, + p,Treatment; + pf;Policy, + f,Xiq
+55 + Cisty

where Yy is the participation status in J1 by 13- and 14-year-olds in
year i, state s, and time ¢, Time, is a time dummy (1: year 2018, 0: year
2016), Treatment; is a treatment group dummy (1: Bavaria, 0: other
states), Policy,, is an interaction term for time and treatment (interven-
tion) dummy (1: Bavaria in 2018, 0: other variations), X;; represents
explanatory covariates to account for differences across individuals and
states, ; are state fixed effects, and e;; are heteroscedasticity robust
standard errors clustered at the state level. The coefficient f#, shows the
baseline average outcome of the control group before the intervention,
P, shows the difference between the average outcome of the control
group before and after treatment, , measures the difference between
the two groups before treatment, and f; measures the difference in
changes over time and reflects the effect of the policy.

We started with the classic minimal DiD model (Model 1). In
Model 2, we added individual-level covariates, SEP variables, and
regional variables. For Model 2, we excluded observations with miss-
ing values in any of the explanatory covariates. About 13% of ado-
lescents could not be matched to a parent, and about 10% of the
matched parents had missing values in the employment classifica-
tion code, which could not be completed with other information. To
evaluate the effect of the intervention in different SEP strata, we
performed stratified regressions by occupation and education.

Results

The dataset included a total of 267 650 adolescents. Table 1 provides
descriptive statistics of the population before the intervention. We
only used observations without any missing values. Both groups
were similar in terms of gender, parental occupation status, educa-
tional attainment, and citizenship. On average, however, the region-
al household income was higher and the density of paediatricians
was lower in Bavaria than in the control regions. A larger percentage
of parents in the intervention group had a higher occupation status
and education levels.

Assessment of the parallel trends assumption

We performed a graphical assessment of the parallel trends assump-
tion. Figure 1 shows the participation rate in J1 plotted against the
time variable in the four quarters before and the four quarters after
the intervention. A small vertical shift is noticeable in the participa-
tion rate estimates in the intervention group after the introduction
of the invitation system. The trends before the treatment appear

Table 1. Descriptive statistics before policy introduction, year 2016

Control Intervention
Mean sD N Mean SD N
Female 0.49 0.50 86.085 0.50 0.50 15.343
Parental German 0.93 0.25 86.085 0.92 0.27 15.343
citizenship
Regional household 1766.90 185.94 86.085 2073.56 289.72 15.343
income
Density of 5.16 1.22 86.085 4.82 2.04 15.343
paediatricians
Parental occupational % N % N
status
1 low 6.99 6.020 5.02 770
2 44.40 38.226 37.48 5.751
3 20.35 17.517  23.01 3.530
4 high 28.25 24322 34.49 5.292
Parental educational
attainment
1 low 4.17 3.590 3.53 542
2 59.86 51.534 53.22 8.166
3 high 35.97 30.961 43.24 6.635

Note: The range of the included variables: Female: 0-1,
Occupation: 1-4; Education: 1-3; German: 0-1; Regional household
income: 1292-2844; Density of paediatricians: 1.34-13.52.

relatively parallel, with the trend line in the intervention group
showing a slight upward trend after the invitation system was
introduced.

The invitation system had a small but positive significant effect on
participation in J1 for 13- and 14-year-olds. Table 2 shows the
results for Models 1-2. The participation rate increased by about
1% in the treatment group compared to the control group. This
effect was significant in both models. The occupational status and
educational attainment of the primary insured parent were positive-
ly correlated with an adolescent’s participation in J1. Additional
variables that were positively correlated with J1 participation
included regional household income and the density of paediatri-
cians. Finally, being female was negatively correlated with participa-
tion in J1.

Table 3 shows the estimates from the stratified regressions by
occupational status. The effect size was larger for adolescents whose
primary insured parent had a lower occupational status, showing an
increase in J1 participation of about 4.3% in group 1 compared to
1.7% in group 3 and 0.6% in group 4. Table S2 shows the estimates
from the stratified regressions by parental education. The effect size
was slightly larger for children whose primary insured parent had
lower levels of education, showing an increase of about 1.8% in
group 1 compared to 1.5% in group 3.

Discussion

Using a quasi-experimental design, we assessed the effects of an
invitation system for a preventive screening examination (J1) for
adolescents. We found that the intervention had a small but signifi-
cant positive impact on J1 participation with a larger effect observed
among adolescents from families with a lower SEP. At the individual
level, higher occupation status, and higher educational attainment of
the primary insured parent were positively correlated with J1 par-
ticipation. At the regional level, household income and the density
of paediatricians were positively correlated with J1 participation. In
contrast, being female was negatively correlated with participation
in J1. Overall, these findings suggest the presence of socioeconomic
disparities in J1 participation. Previous studies investigating factors
related to J1 participation have reported mostly similar findings
[16, 17].

Similar results have been observed for invitation systems intro-
duced in other German states [21-24], with effect sizes ranging from
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Figure 1. Graphical depiction of linear trend lines of J1 participation in the intervention and control groups by quarter.

Table 2. Regression estimates for participation in the J1 examin-
ation for Models 1 and 2

Table 3. Stratified regression estimates of participation rates in J1
by primary insured parent’s occupational status

Model 1 Model 2
Time 0.0007 -0.0039
(0.0019) (0.0026)
Treatment —0.0252*** -0.0324"*
(0.0010) (0.0031)
Policy 0.0097" 0.0101™*
(0.0019) (0.0015)
State fixed effects v v
Female -0.0079""*
(0.0016)
Parental occupational status (ref. 1—low)
2 0.0368""
(0.0021)
3 0.0465""
(0.0029)
4 0.0460""
(0.0044)
Parental educational attainment
(ref. 1—low)
2 0.0240™
(0.0046)
3 0.0364""
(0.0049)
Parental German citizenship 0.0067
(0.0039)
Regional household income 0.0000*
(0.0000)
Density of paediatricians 0.0044™
(0.0010)
C 0.2436"" 0.1105™
(0.0010) (0.0259)
N 267650 206667
R? 0.001 0.003
adj. R? 0.001 0.003

Standard errors in parentheses.
*: P<.05. ¥*P<.01. ***P<.001.

1% and 24%. These variations may be attributed to differences in
policy designs, data sources and study designs. Recent international
evidence from a large review also showed that reminders generally
improve the utilization of preventive healthcare services [31]. The

Occupation 1 2 3 4
lowest highest
Time -0.0093 0.0000 -0.0007 -0.0001
(0.0080) (0.0032) (0.0043) (0.0024)
Treatment -0.0378" -0.0244" -0.0301""" -0.0275""
(0.0039) (0.0016) (0.0021) (0.0012)
Policy 0.0425"* 0.0043 0.0168"™ 0.0065*
(0.0080) (0.0032) (0.0043) (0.0024)
State fixed effects v v v v
C 0.2053"** 0.2452"* 0.2578"" 0.2650"**
(0.0039) (0.0016) (0.0021) (0.0012)
N 13635 90178 42380 60474
R? 0.002 0.001 0.001 0.001
adj. R? 0.001 0.001 0.001 0.001

Standard errors in parentheses.
*: P<.05. ¥*P<.01. ¥**P<.001.

1% increase in the participation rate found in our study might seem
modest, but it translates to a large number in absolute terms: with
~1.5 million adolescents aged 13 and 14 years in Germany [32], a
1% increase in J1 participation means ~15 000 additional examina-
tions per year. Therefore, further efforts should be made to inform
adolescents about J1 and increase their awareness of its importance.

To our knowledge, this is the first study to investigate the effect of
an invitation system on participation in the J1 examination by SEP.
Our findings demonstrate that the participation rate for children
from lower SEP families, as measured by the occupation of the pri-
mary insured parent, increased by about 4%, whereas for children
from higher SEP families, the increase was only 1%. Similarly, the
participation rate increase was 0.5% higher in the group of adoles-
cents from families with lower educational attainment. A potential
explanation for this finding could be that adolescents and parents
from higher SEP families were better informed about the screening
program even before the intervention compared to families with low
SEP. The invitation system targeted adolescents independently of
their SEP background and showed stronger effects among more
socioeconomically disadvantaged children. This suggests that simi-
larly designed invitation systems have the potential to reduce
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socioeconomic inequity in healthcare utilization among adolescents.
Earlier studies have shown similar results for the standardized child-
hood examinations in Germany [20, 21, 33].

Timely participation in J1 is highly relevant from a preventive
health perspective because it enables early detection of adverse phys-
ical or mental conditions and allows for catching up on missing
immunizations. For example, although immunization rates are quite
high during early childhood in Germany, the number of adolescents
receiving booster immunizations during their teenage years is com-
paratively low [34]. Furthermore, only 47% of 15-year-old girls
received human papillomavirus (HPV) vaccinations in Germany
in 2019 [35]. Some studies have shown a positive correlation be-
tween J1 participation and HPV immunizations in adolescents [24,
36]. Promoting awareness of HPV immunization during J1 screen-
ing is considered to be a potentially effective way to increase HPV
vaccination rates [37].

We found that paediatrician density was positively significantly
correlated with participation in J1. This suggests that better access to
healthcare plays a role in the utilization of J1. This is an important
finding for policy makers because improving access to healthcare for
children, especially those from more socially disadvantaged families,
has the potential to reduce socioeconomic inequities in health-
care use.

The main strength of our study is its use of claims data, which
provide objective records of healthcare utilization and individual
variables. Furthermore, we were able to link adolescents to their
primary insured parent in the dataset, allowing us to evaluate the
effects of the intervention based on an approximation of the socio-
economic background of the family. Our study has several limita-
tions. First, this study is not an intervention study. We do not know
the actual treatment status and therefore rely on the assumption that
all adolescents in the sixth grade in Bavaria received the invitation to
J1 at school in 2017. It is possible, however, that the receipt of the
invitation was not universal. Second, certain age discrepancies at the
time of receiving the ticket are possible. We assume that most of the
sixth graders are 12 or 13 years old, but it is also possible that a sixth
grader was 11years old when he or she received the ticket and,
therefore, would not be included in the analyses. These two limita-
tions could lead to a potential underestimation of the actual treat-
ment effect. Third, an important methodological limitation was our
inability to perform a placebo test due to a lack of data before 2016.
For the same reason, we could not analyse a long-term trend in the
participation rates in J1 before the intervention. Fourth, we use
claims data from only one health insurance provider, which covers
about 13% of the population in Germany. We cannot exclude the
possibility that these data might not be representative of the popu-
lation of Germany as a whole. Fifth, claims data has its own limi-
tations, such as a lack of detailed sociographic information about
patients, partially incomplete employment classification codes, data
delays, and the constraint of quarterly reporting in the outpatient
sector. Sixth, we could only infer the socioeconomic variables of the
parent through whom the adolescent was insured and were not able
to observe the other parent in the data, potentially leading to an
incorrect classification of the family SEP. However, we assume that
the SEP of the other parent correlates with the SEP of the included
parent due to spousal assortative matching [38].

It is also important to note that the participation rates we meas-
ured do not represent the overall participation rates in J1. This is
because our dataset included only 13- and 14-year-olds while J1
participation is generally possible between the ages of 12 and
15years. We focused on this narrower age range to ensure our
evaluation reflected the effect of the invitation system without creat-
ing an overlap in the populations before and after the intervention.
Furthermore, participation rates in J1 were lower in Bavaria com-
pared to the other states both before and after the intervention. This
disparity is well-documented and can be attributed to regional dif-
ferences between the western and the eastern German states [11].
Finally, we evaluated the immediate effect of the intervention one

year after the introduction of the invitation system. Previous re-
search indicates that the immediate effect of a similar policy was
initially low but increased substantially in the following year [21].

In conclusion, our findings indicate that an invitation system for
the preventive examination J1 in Germany had a modest positive
effect on participation among 13- and 14-year-olds, with stronger
effects observed among adolescents from families with a lower SEP.
Invitation flyers with a similar design and distribution method (e.g.
via schools and paediatricians) have the potential to effectively reach
the target groups. Further research is needed to investigate the long-
term effects of the intervention and to assess whether other distri-
bution methods could improve its effectiveness. Additionally, exam-
ining whether targeting multiple recipients of the policy message
(e.g. adolescents and parents) further increases participation would
be beneficial.
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pseudonymized.
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Invitation systems increase participation in preventive health screening among adolescents

Key points

o The invitation system ‘Your Ticket to J1” had a small but
statistically significant positive effect on participation in a
preventive health examination for adolescents, called J1.

o The effect was stronger for adolescents from families with a
lower socioeconomic position, suggesting that invitation
systems with a similar design have the potential to reduce
socioeconomic inequities in the utilization of preventive
health services for adolescents.

o The density of paediatricians at the community level was
positively correlated with participation in J1, suggesting policy
implications for improving healthcare access for children
regardless of their socioeconomic position.

References

11

Spencer N, Raman S, O’Hare B et al. Addressing inequities in child health and
development: towards social justice. BMJ Paediatr Open 2019;3:e000503.
Reducing Inequities in Health across the Life Course: Early Years, Childhood and
Adolescence. 2020. Copenhagen: WHO Regional Office for Europe.

Pearce A, Dundas R, Whitehead M et al. Pathways to inequalities in child health.
Arch Dis Child 2019;104:998-1003.

Galobardes B, Lynch JW, Smith GD. Is the association between childhood socio-
economic circumstances and cause-specific mortality established? update of a sys-
tematic review. ] Epidemiol Community Health 2008;62:387-90.

Galobardes B, Lynch JW, Smith GD. Childhood socioeconomic circumstances and
cause-specific mortality in adulthood: systematic review and interpretation.
Epidemiol Rev 2004;26:7-21.

Newacheck PW, Hung YY, Park MJ et al. Disparities in adolescent health and health
care: does socioeconomic status matter? Health Serv Res 2003;38:1235-52.

Larson K, Halfon N. Family income gradients in the health and health care access of
US children. Matern Child Health ] 2010;14:332-42.

Coughlan CH, Ruzangi J, Neale FK et al. Social and ethnic group differences in
healthcare use by children aged 0-14 years: a population-based cohort study in
England from 2007 to 2017. Arch Dis Child 2022;107:32-9.

Lampert T, Hoebel ], Kuntz B, et al. Gesundheitliche Ungleichheit in Verschiedenen
Lebensphasen [Health Inequalities at Different Stages of Life]. 2017. Robert
Koch-Institut, Berlin.

Koller D, Mielck A. Regional and social differences concerning overweight, par-
ticipation in health check-ups and vaccination. Analysis of data from a whole birth
cohort of 6-year old children in a prosperous German city. BMC Public Health 2009;
9:43.

Riens B, Mangiapane S. Teilnahme an der Jugendgesundheitsuntersuchung J1—Eine
retrospektive Kohortenstudie [Participation in the Adolescent Health Examination
J1—A retrospective cohort study]. 2013. Zentralinstitut fiir die kassendrztliche
Versorgung in Deutschland, Berlin.

Stier B, Weissenrieder N, Schwab KO. Jugendmedizin [Adolescent Medicine]. 2nd
ed. Berlin: Springer-Verlag GmbH Deutschland, 2018.

Moor I, Winter K, Rathmann K et al. Alcohol, tobacco and cannabis use in ado-
lescence—cross-sectional results of the 2017/18 HBSC study. J Health Monit 2020;
5:69-87.

Orth B. Die Drogenaffinitit Jugendliche in der Bundesrepublik Deutschland 2015
[The drug affinity of young people in the Federal Republic of Germany 2015]:
Rauchen, Alkoholkonsum und Konsum illegaler Drogen: aktuelle Verbreitung und
Trends [Smoking, Alcohol Consumption and Use of Illegal Drugs: Current
Prevalence and Trends]. 2016. Bundeszentrale fiir gesundheitliche Aufklarung [The
Federal Centre for Health Education], Koln.

Erste Ergebnisse der neuen Befragungswelle BZgA-Studie Jugendsexualitdt “[First
results of the new survey wave of the study “Youth Sexuality”]. Press release:
Bundeszentrale fiir Gesundheitliche Aufklairung [The Federal Centre for Health
Education], Koln, 3 December 2020.

16

17

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

317

Hagen B, Strauch S. The J1 adolescent health check-up: analysis of data from the
German KiGGS survey. Dtsch Arztebl Int 2011;108:180-6.

Schmidtke C, Kuntz B, Starker A et al. Inanspruchnahme der
Fritherkennungsuntersuchungen fiir Kinder in Deutschland—Querschnittergebnisse
aus KiGGS Welle 2 [Use of early detection examinations for children in Germany—
cross-sectional results from KiGGS Wave 2]. ] Health Monit 2018;3:68-77.
Holscher G, Brockow I, Walentzak B ef al. Warum s kaum einer zur J1? Ergebnisse
zur Teilnahme an der Jugendgesundheitsuntersuchung J1 aus einer Befragung von
Jugendlichen und Eltern [Why hardly anyone goes to J1? Results of participation in
the youth health examination J1 from a survey of young people and parents].
Gesundheitswesen 2016;78:P51.

Holscher G. Griinde fiir die geringe Beteiligung an der
Jugendgesundheitsuntersuchung [Reasons for low participation in adolescent health
examinations]: Bayerisches Landesamt fiir Gesundheit und Lebensmittelsicherheit,
2015. [Accessed on: 10 September 2021] https://www.lgl.bayern.de/gesundheit/
praevention/kindergesundheit/jugendgesundheitsuntersuchung/gruende_beteili
gung_untersuchung.htm

Thaiss H, Klein R, Schumann EC et al. Fritherkennungsuntersuchungen als
Instrument im Kinderschutz. Erste Erfahrungen der Linder bei der Implementation
appellativer Verfahren [Early detection examinations as a tool in child

protection. Initial experiences of the states in implementing appellative
procedures]. Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2010;
53:1029-47.

Gebit Miinster. Evaluation des Zentralen Einladungs- und Riickmeldewesens (ZER)
zu den Fritherkennungsuntersuchungen der niedergelassenen Arztinnen und Arzte
nach § 26 SGB V, § 7 Brandenburgisches Gesundheitsdienstgesetz (BbgGDG)
[Evaluation of the central invitation and feedback system for the early detection
examinations of practicing doctors in accordance with Section 26 SGB V, Section 7
Brandenburg Health Services Act], 2015.

Epidemiologisches Bulletin 37/2012 [Epidemiological Bulletin 37/2012], 2012.
Robert Koch Institute, Berlin.

Baden-Wuerttemberg: Campaign for J1 examination successful. Deutsches
Arzteblatt, 12 August 2016 [Accessed on: 15 October 2021] . https://www.aerzte
blatt.de/nachrichten/70014/Baden-Wuerttemberg-Kampagne-fuer-J1-
Untersuchung-wirkt

Schulz M, Goffrier B, Bitzing-Feigenbaum J. Teilnahme an der
Jugendgesundheitsuntersuchung J1 in der gesetzlichen Krankenversicherung
(GKV) - Update fiir den Zeitraum 2009 bis 2014 [Participation in the youth health
examination J1 in the statutory health insurance (GKV) - update for the period 2009
to 2014], 2016. [Accessed on: 15 October 2021], https://www.versorgungsatlas.de/
fileadmin/ziva_docs/77/VA-77_J1-Update_Bericht_V2.pdf

Jahresbericht 2018 [Report 2018]. Bayerisches Landesamt fiir Gesundheit und
Lebensmittelsicherheit. 2018. [Accessed on: 10 September 2021], https://www.lgl.
bayern.de/publikationen/doc/Igl_jahresbericht_2018.pdf

Angrist JD, Pischke J-S. Mostly Harmless Econometrics. An Empiricist’s Companion.
2009. Princeton, NJ: Princeton University Press..

Die Techniker Unternehmenskommunikation. Die TK in Zahlen [TK in numbers]:
Eine Ubersicht iiber die ersten drei Quartale 2022 [An overview of the first three
quarters of 2022]. Techniker Krankenkasse, Hamburg, 2022.

Laufende Raumbeobachtung des BBSR—INKAR. Bundesinstituts fiir Bau-, Stadt-
und Raumforschung (BBSR), Bonn.

Schaeffer D, Berens E-M, Vogt D et al. Health Literacy in Germany—Findings of a
Representative Follow-up Survey. Dtsch Arztebl Int 2021;118:723-8.

Statistisches Bundesamt (Destatis). Gehaltsvergleich 2022: Neben dem Beruf ist der
Bildungsabschluss entscheidend [Salary comparison 2022: In addition to the pro-
fession, the educational qualification is crucial].

Jacobson Vann JC, Jacobson RM, Coyne-Beasley T et al. Patient reminder and recall
interventions to improve immunization rates. Cochrane Database Syst Rev 2018;
1:CD003941.

Statistisches Bundesamt (Destatis) [Federal Statistical Office], Genesis-Online,
Bevolkerung: Deutschland, Stichtag, Altersjahre [Population: Germany, reference
date, age], [Accessed on 30 November 2023], Datenlizenz by-2-0, eigene
Berechnung/eigene Darstellung. https://www-genesis.destatis.de/datenbank/online
Weyers S, Hohmann A, Gotz S et al. Reminder system for health screening in early
childhood—an analysis regarding different social circumstances. BMC Pediatr 2021;
21:438.

G20z Ae 2z uo Jasn uuewssng 10ssajold Aq 80/£908/Z 1 £/Z/SE/e101e/gndins/woo dno olwepese//:sdiy woll pepeojumod


https://www.lgl.bayern.de/gesundheit/praevention/kindergesundheit/jugendgesundheitsuntersuchung/gruende_beteiligung_untersuchung.htm
https://www.lgl.bayern.de/gesundheit/praevention/kindergesundheit/jugendgesundheitsuntersuchung/gruende_beteiligung_untersuchung.htm
https://www.lgl.bayern.de/gesundheit/praevention/kindergesundheit/jugendgesundheitsuntersuchung/gruende_beteiligung_untersuchung.htm
https://www.aerzteblatt.de/nachrichten/70014/Baden-Wuerttemberg-Kampagne-fuer-J1-Untersuchung-wirkt
https://www.aerzteblatt.de/nachrichten/70014/Baden-Wuerttemberg-Kampagne-fuer-J1-Untersuchung-wirkt
https://www.aerzteblatt.de/nachrichten/70014/Baden-Wuerttemberg-Kampagne-fuer-J1-Untersuchung-wirkt
https://www.versorgungsatlas.de/fileadmin/ziva_docs/77/VA-77_J1-Update_Bericht_V2.pdf
https://www.versorgungsatlas.de/fileadmin/ziva_docs/77/VA-77_J1-Update_Bericht_V2.pdf
https://www.lgl.bayern.de/publikationen/doc/lgl_jahresbericht_2018.pdf
https://www.lgl.bayern.de/publikationen/doc/lgl_jahresbericht_2018.pdf
https://www-genesis.destatis.de/datenbank/online

318  Iashchenko et al.

34

35

Poethko-Miiller C, Kuhnert R, Gillesberg Lassen S et al. Durchimpfung von Kindern
und Jugendlichen in Deutschland: Aktuelle Daten aus KiGGS Welle 2 und Trends aus
der KiGGS-Studie [Vaccination coverage of children and adolescents in Germany:
Current data from KiGGS Wave 2 and trends from the KiGGS study].
Bundesgesundheitsblatt Gesundheitsforschung Gesundheitsschutz 2019;62:410-21.
Rieck T, Feig M, Siedler A. Impfquoten von Kinderschutzimpfungen in
Deutschland—aktuelle Ergebnisse aus der RKI-Impfsurveillance [Vaccination rates
for children in Germany—current results from the RKI vaccination surveillance].
Epidemiologisches Bulletin 2022;48:3-25.

36 Rieck T, Feig M, Deleré Y et al. Utilization of administrative data to assess the
association of an adolescent health check-up with human papillomavirus vaccine
uptake in Germany. Vaccine 2014;32:5564-9.

37 Wittenberg I, Mikolajczyk R, Werner RN et al. HPV-assoziierte Neoplasien:
Wie die Impfpravention gefordert werden kann [HPV-associated neoplasia:
How vaccination prevention can be promoted]. Deutsches Arzteblatt Online
2020;117:22-25.

38 Pan Y, Wang K-S. Spousal concordance in academic achievements and IQ: a
principal component analysis. OJPsych 2011;1:15-9.

© The Author(s) 2025. Published by Oxford University Press on behalf of the European Public Health Association.

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted

reuse, distribution, and reproduction in any medium, provided the original work is properly cited.
European Journal of Public Health, 2025, 35, 312-318
https://doi.org/10.1093/eurpub/ckaf026

Original Manuscript

G20z Ae 2z uo Jasn uuewssng 10ssajold Aq 80/£908/Z 1 £/Z/SE/e101e/gndins/woo dno olwepese//:sdiy woll pepeojumod



	Active Content List
	Introduction
	Methods
	Results
	Discussion
	Acknowledgements
	Author contributions
	Supplementary data
	Funding
	Data availability
	Ethics approval and consent
	References


