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SUMMARY

Background: Participation rates in bowel cancer screening programs in
Germany continue to be low. In a model project, a logistically simple procedure
for inviting patients to participate was tested as a means of increasing partici-
pation.

Methods: A randomized trial was performed involving persons residing in the
German federal state of Saarland who had either their 50™ or their 55" birthday
in the year beginning on 1 April 2012 (18 560 and 16 824 persons, respec-
tively). The 50-year-olds received a written invitation to undergo a test for
blood in the stool, either with or without a stool test attached, or else no
invitation at all. The 55-year-olds received either an invitation to undergo
colonoscopy or no invitation. Participation rates within one year were
determined from billing data of the Saarland Association of Statutory Health.
Insurance Physicians. The trial was registered in the German Registry of
Clinical Trials, no. DRKS00006098.

Results: A written invitation to undergo testing of the stool for blood, together
with an accompanying test, increased the participation rate within one year by
62% (from 15% to 25%, p <0.001, especially among men (+158% vs. +39% for
women). The participation rate was higher in general among women than
among men (33% vs. 17%). On the other hand, a written invitation with no
accompanying test did not increase the participation rate. A written invitation
to undergo colonoscopic screening increased the participation rate within one
year by 32% (5.9% vs 4.4%, p <0.001).

Conclusion: Targeted invitations can markedly increase participation rates in
cancer screening. Written invitations to undergo stool testing for blood should
be accompanied by an actual test. Further trials should also include
information about the number of adenomas and carcinomas detected by
screening.
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B owel cancer ranks third among both cancer diag-
noses and cancer deaths in Germany. The annual
incidence of bowel cancer exceeds 60 000, and around
26 000 deaths each year are attributable to the conse-
quences of this disease (1). The potential to lower the
incidence and mortality of bowel cancer by annual
tests for blood in the feces has long been confirmed by
randomized intervention studies (2). There are not yet
any data from randomized trials on the efficacy of
colonoscopy in bowel cancer screening (3). However,
the published epidemiological studies, among them a
meta-analysis, unanimously indicate that sharp reduc-
tions in both incidence and mortality can be expected
(4-8).

Since October 2002, all residents of Germany with
health insurance aged 50 to 54 years have been entitled
to an annual fecal blood test, and from the age of 55
years upward, screening colonoscopy. However,
despite intensive publicity and motivational campaigns
by, among other institutions, the Lebensblicke
foundation, the Felix Burda Foundation, and regional
organizations, the rates of participation in bowel cancer
screening remain low (9). Each year only 2 to 3% of
men and women entitled to screening colonoscopy take
advantage of the offer. Over a period of 10 years, the
interval between screenings recommended by the rel-
evant professional bodies, this amounts to 20 to 30%.
In the year 2014, around 15% of the entitled 50- to
54-year-olds took up the offer of testing for fecal blood
9).

Experience in other countries has consistently shown
that much higher participation rates can be achieved by
organized screening with written personal invitations to
take part and, in the case of testing for fecal occult
blood, simultaneous provision of test materials (10, 11).
Data on screening mammography indicate that in Ger-
many too, organized screening with personal invitation
can achieve high participation rates (12). There are no
corresponding data for bowel cancer screening in Ger-
many. However, pilot studies in the federal states of
North Rhine-Westphalia and Saarland show that even
sending a single invitation letter to each eligible person
clearly increases the utilization of screening
colonoscopy. We therefore designed and conducted a



MEDICINE

50-year-olds: invitation to screening fecal blood test

Randomization of all 18 560 persons

Y v Y

Year 1
6167: 6203: 6190:
No invitation to Invitation Invitation with
fecal blood test without test kit test kit
Renewed randomization of all persons from year 1
Year 2 * *

9225: 9269:
No invitation to Invitation
fecal blood test without test kit

55-year-olds: invitation to screening colonoscopy
Randomization of all 16 824 persons

Y '

8375: 8449:
No invitation to Invitation to
colonoscopy colonoscopy

Renewed randomization of all persons from year 1

Y '

8305: 8416:
No invitation to Invitation to
colonoscopy colonoscopy

Randomization design of the SAMS study: The numbers of persons randomized are smaller in year 2 than in year 1 because some members of the population
had died or moved away from Saarland.

model project to increase participation of the target
population in Saarland in bowel cancer screening by
means of an uncomplicated personal invitation
procedure.

Methods

Study design and study population

The SAMS study (Saarland gegen Darmkrebs —
Machen Sie mit!; Saarland Against Cancer—Join In!)
was carried out as an individually randomized interven-
tion trial. Included were all persons born in 1962/1963
and 1957/1958 with their principal residence in
Saarland who reached the age of 50 or 55 years, re-
spectively, between 1 April 2012 and 31 March 2013.
The target population was identified and the necessary
data (name, postal address, sex, date of birth) provided
by the Saarland central residents’ registration office.
The study was approved by the internal review boards
of the medical faculty of the University of Heidelberg
and the Saarland Medical Association and it was regis-
tered with the German Clinical Trials Register (DRKS):
DRKS00006098.

Intervention

The 50-year-olds were assigned randomly and in
equal numbers to one of two intervention groups (in-
vitation to a test for fecal blood with or without the
test kit enclosed) or to a control group (no invitation)
(Figure 1). The probands in the intervention group
with test kit received a guaiac-based fecal occult
blood test (gFOBT; test kit for two samples from
each of three consecutive defecations) and were
asked to mail the samples to the study center in a
franked envelope provided with the kit, or alter-
natively to give the test kit to their primary care
physician. The 55-year-olds were assigned randomly
and in equal numbers to an intervention group (invi-

tation for screening colonoscopy) or a control group
(no invitation).

To ascertain the benefit of repeated written contact,
the persons born in the years specified above who were
still registered in Saarland on their 51 or 56" birthday,
respectively, were sent another letter—regardless of
whether or not they had taken advantage of bowel
cancer screening in the previous year. However, this
second letter stated that the repeat invitation was in-
valid if the proband had taken up the first offer of
screening in the meantime. The younger age group was
therefore again invited to take up the offer of a fecal
blood test, provided no such test had been carried out in
the current calendar year. These 51-year-old probands
were randomized anew, this time into only one
intervention group and a control group. No test kits
were sent to those in the intervention group, because it
could be assumed that some of them had already re-
ceived such a kit in the current calendar year. Repeat
testing of these probands in the same calendar year
would have been pointless, and in any case they had no
entitlement to a second test. The 56-year-olds were
again invited for screening colonoscopy, provided no
such examination had yet been carried out. The letters
of invitation contained information sheets on the ser-
vices offered (13). Details thereof can be found in
eBox 1.

Utilization of screening services

To determine whether a study participant had taken
advantage of the offer of gFOBT (EBM [Einheitlicher
Bewertungsmalistab, German physicians’ fee scale]
code 01734) or screening colonoscopy (EBM code
01741), his/her data were compared with the invoicing
data of the Saarland Association of Statutory Health
Insurance Physicians (Kassenarztliche Vereinigung,
KV) for bowel cancer screening. The linkage took

Deutsches Arzteblatt International | Dtsch Arztebl Int 2017;114: 87-93



place by means of generated control numbers and was
thus anonymized for all intents and purposes (eBox 2).
If the letter of invitation contained a test kit, the latter
could be sent directly to the study center at the German
Cancer Research Center (Deutsches Krebsforschungs-
zentrum, DKFZ) for analysis. Participants who did this
received a reply with the test result, which, if they had
so requested, was also sent to a physician of their
choice.

Statistical analysis

For both age cohorts the statistical analysis consisted
primarily of comparing the utilization of bowel cancer
screening in the intervention and control groups within
a year of the first letter of invitation or first randomi-
zation to the control group. The data of KV Saarland in-
clude persons with statutory health insurance (ca. 86%
of those to whom letters were sent), but not the
privately insured; however, the latter have access to
comparable screening services. To render the
numerators and denominators of the participation rates
comparable, the number of persons invited was multi-
plied by the proportion of statutory insurees among the
50- to 54-year-old and 55- to 59-year-old men (81.6%
and 82.7%, respectively) and women (89.9% and
89.0%) resident in Saarland in 2013 (Tables 1 and 2)
(14). Contingency table comparison of the participation
rates was performed (relative participation rate in the
intervention group compared with the control group,
two-sided chi-square testing of differences in partici-
pation rates, o=0,05, percentage differences). The
cumulative monthly utilization of screening services
was expressed in terms of the median follow-up period
after invitation (20 months; study period: 1 April 2012
to 30 June 2014). Percentage changes in utilization
following the invitation letters compared with the non-
invited population were calculated on a monthly basis.
The statistical analyses were carried out using SAS
version 9.4.

Results

A total of 18 560 persons who reached the age of 50
years and 16 824 persons who reached the age of 55
years in the period from 1 April 2012 to 31 March 2013
were included in the randomization (Figure 1).

Invitation to fecal blood test

In the intervention group comprising persons who re-
ceived a letter of invitation with no test kit enclosed, the
proportion of those who took advantage of the offer of
a fecal blood test within a year was not appreciably
greater than in the control population (both 15%,
p =0.358) (Table 1). Utilization of this screening ser-
vice also did not improve in the subgroups defined by
sex or county of residence.

In contrast, an invitation letter with a test kit enclosed
increased participation by 62% compared with the
control population (25% versus 15%, p<0.001),
particularly in men (+158%; women: +39%). Even after
receiving a test kit with the invitation, 75% did not take
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Utilization of screening fecal blood test within a year of receiving a letter of invitation with or without a test kit enclosed, or after randomization
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* Ngyy Was established on the basis of the proportion of 50- to 54-year-olds with SHI in Saarland in 2013 (men: 81.6%; women: 89.9%). The utilization rates were calculated with the number of SHI insurees as denominator.

gFOBT, Guaiac-based fecal occult blood test; Ngyy;, number of persons with statutory health insurance in the population; SHI, statutory health insurance
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Utilization of screening colonoscopy within a year of receiving a letter of invitation, or after randomization
Difference P value for
heterogeneity

Utilization of screening colonoscopy 323 (4.4%) 430 (5.9%) +32% <0.001

—Men 155 (4.4%) 199 (5.6%) +27% 0.021

- Women 168 (4.5%) 231 (6.2%) +36% 0.002
By county (% of Saarland population)

- Merzig-Wadern (10%) 36 (4.9%) 47 (6.2%) +26% 0.276

— Neunkirchen (13%) 54 (5.3%) 67 (6.7%) +26% 0.190

— Saarbriicken region (33%) 90 (4.1%) 147 (6.4%) +56% <0.001

— Saarlouis (20%) 59 (4.0%) 71 (4.9%) +23% 0.226

- Saarpfalz (15%) 63 (5.8%) 71 (6.6%) +14% 0.424

— Sankt Wendel (9%) 21 (3.1%) 25 (3.7%) +19% 0535

Nsi, number of persons with statutory health insurance in the population; SHI, statutory health insurance
*Ngyy; was established on the basis of the proportion of 55- to 59-year-olds with SHI in Saarland in 2013 (men: 82.7%; women: 89.0%). The utilization rates were calculated with the number of
SHI insurees as denominator.

up the offer. Despite the higher percentage increase in
uptake by men, the participation rate was almost twice
as high in women than in men (33% versus 17%).
Utilization of the screening fecal test improved in all
counties of Saarland, the increase ranging from 42% to
101%. Ten letters of invitation with a test kit enclosed
were sent for each additional test carried out.

The cumulative participation rate over the whole ob-
servation period rose immediately after the invitations
including a test kit were mailed (Figure 2). After
around 3 months, no further increase was seen. The
repeat invitation after a year without a test kit enclosed
did not increase the uptake.

Invitation to colonoscopy

The utilization of screening colonoscopy within a year of
receiving a letter of invitation was 32% higher than in the
control group (5.9% versus 4.4%, p <0.001) (Table 2).
The increase was greater in women than in men (36%
versus 27%). Sixty-nine invitation letters with in-
formation about bowel cancer screening were sent for
each additional screening colonoscopy performed.

The uptake of screening colonoscopy was higher in
the intervention group than in the control group in all
counties of Saarland. From different baseline rates,
increases of between 14% and 56% were observed.
Owing to the low case numbers in the individual
counties, however, the difference was statistically
significant only in the Saarbriicken area.

Mailing of another invitation a year later after the
second randomization resulted in a slight increase in
uptake among the 56-year-olds (Figure 3).

In the first year, improvements in the utilization of
screening services were observed up to 6 months after
invitation (eFigure).

Discussion
This randomized intervention study has shown that the
utilization of bowel cancer screening services in
Germany can, in some segments, be increased con-
siderably by sending letters of invitation. Invitation
letters raised the 1-year uptake of screening
colonoscopy by 32%. Sending a second invitation a
year later led only to a slight increase in utilization.
The number of screening tests for fecal blood rose by
62% —but only when a test kit was enclosed with the
invitation. Inclusion of the test kit was particularly
effective in men, in whom the participation rate was
increased from 6% to 17% by this means. Without such
encouragement, men take advantage of the fecal blood
test much less than women, who often have the test
ordered by their gynecologist. In contrast, uptake of
the screening fecal blood test did not increase when an
invitation letter was sent without a test kit enclosed.
This is the first study to compare the effect of sending
a letter of invitation with or without a fecal blood test kit.
Despite the clear increase in uptake after the inclusion of
a test kit (and after sending an invitation to screening col-
onoscopy) the participation rate, at 25% (5.9%), is still
lower than those achieved in other countries.
Unexpectedly, sending a letter of invitation without a
fecal blood test kit enclosed did not increase the rate of
uptake. In previous pilot projects, e.g. in Saarland and
among AOK insurees in the Rhineland region, higher
participation was reported after a simple invitation
(15). The members of our intervention group without
enclosure of a test kit may have decided, after consul-
tation with a physician or informing themselves
elsewhere, that they would prefer to have the fecal
immunochemical test (FIT; an immunological test
for fecal occult blood), which has recently been
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Cumulative up-
take of the test
for fecal occult
blood (gFOBT)
during the whole
observation period,
taking into account
the renewed ran-
domization of the
study population
with mailing of
invitations after the
end of year 1. Be-
cause of the almost
identical pattern of
utilization within the
first 12 months
without enclosure
of a test kit, the
groups “Only year
1” and “No letter
year 1” were
amalgamated.

Cumulative up-
take of screening
colonoscopy
during the whole
observation period,
taking into account
the renewed ran-
domization of the
study population
with mailing of
invitations after the
end of year 1
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demonstrated to be greatly superior to the conventional
gFOBT (16). At the time of our study, however, FIT
was not yet covered by health insurance and thus not
included in the KV invoicing data.

Organized bowel cancer screening programs usually
achieve much greater uptake than opportunistic
programs. In the English national colorectal cancer
screening program, for example, 54% of the first 2.6
million people who received an invitation with a
gFOBT kit enclosed underwent screening (10). More-
over, numerous studies, including a recently published
article from England evaluating the data of the screen-
ing program there, report higher uptake for FIT than for
gFOBT (17, 18). In the Netherlands, three successive
rounds of an organized program concentrating solely
on screening for fecal blood achieved participation
rates of 56 to 60% (19). In that program, mailing of the
FIT test kits was announced in letters sent 2 weeks
before. Those who did send samples for testing were
sent a reminder. The quantitative FIT was carried out in
specialized laboratories.

In the USA, 10-year rates of participation in screen-
ing colonoscopy upwards of 60% (e.g., 61.7% in 2012)
are reached even without organized programs, thanks
to extensive publicity campaigns (20). However, the
number of people in Germany who have ever had a col-
onoscopy is much higher than the uptake of screening
colonoscopy would lead one to suspect. According to a
survey carried out in the period 2008 to 2011, 55% of
55- to 79-year olds had undergone colonoscopy in the
previous 10 years (21). This means that a large propor-
tion of the colonoscopies in Germany are performed for
diagnostic reasons, e.g., in the attempt to establish the
cause of pain or frank fecal blood, and are therefore not
reflected in the screening statistics. Diagnostic
colonoscopies also play an important part in reducing
the incidence of bowel cancer (8, 22).

Our study revealed considerable variation from
county to county in the uptake of screening colo-
noscopy. This may be attributable to differences in the
accessibility of gastroenterological services or in the
health-related behavior of the respective residential
populations.

To ensure that our calculation of the participation
rates was as accurate as possible, the proportion of pro-
bands with statutory health insurance was used in the
denominator, because the utilization of screening ser-
vices by the privately insured persons (around 14% of
the population in this age group) who also received in-
vitations was not included in the KV invoicing data. In
interpreting the findings of our study, it should be borne
in mind that insufficient data were available on the per-
formance of fecal blood tests and diagnostic colon-
oscopy in our randomized population before the ages of
50 and 55, respectively. An additional screening pro-
cedure would not have been appropriate for most of the
persons who had undergone colonoscopy in the last few
years before receiving our invitation. The actual target
population is therefore smaller than assumed.
Furthermore, around 43 000 persons (ca. 5% of the

population) insured by the Knappschaft (a health
insurance fund that offers some additional benefits to
its members) could potentially have taken advantage of
services that were not documented in the invoicing data
available to us. Both of these factors result in underesti-
mation of the rate of uptake. We had no access to the
findings of screening or diagnostic colonoscopy. Future
studies should include details of the adenomas and car-
cinomas detected, to enable calculation of the number
of invitations per prevented or detected malignancy.

Overall, our model project showed that also in Ger-
many, invitation letters are a simple and inexpensive
means of attaining a considerable increase in the uptake
of bowel cancer screening services in the form of colo-
noscopy and tests for occult fecal blood. The invitation
to have a fecal blood test should be accompanied by a
test kit. Rather than the gFOBT used in our project,
however, the kit enclosed should be the FIT, which is
now covered by statutory health insurance. Neverthe-
less, the participation rates remained below those
achieved with organized screening programs in other
countries. Our findings therefore not only underline the
efficacy of personal invitation, but also emphasize the
need for comprehensive efforts to increase both aware-
ness and prevention of bowel cancer through organized
screening programs.
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Information materials

Each person assigned to an intervention group received a personal letter from the Saarland Minister of Education. The letter
began with birthday congratulations and went on to invite the recipient to bowel cancer screening. Information about the
services on offer was included. The invitation sent to the 50- or 51-year-old probands focused on testing for blood in the feces.
In addition to providing information about this screening service and an invitation to participate, the letter was accompanied by
an attractively presented and readily understandable leaflet with background data about the test, details of how it is carried out
and its predictive value, and useful links to further information sources on the internet, e.g., the cancer information service of
the German Center for Cancer Research (Deutsches Krebsforschungszentrums, DKFZ). The invitation and leaflet sent to the
55- or 56-year-old probands focused on screening colonoscopy. This group also received a frequently updated list of physi-
cians authorized to perform screening colonoscopy. The continuing entitlement to testing for fecal blood was also clearly
stated. Both leaflets included all the information contained in the brochure “Patienteninformation Darmkrebsfriiherkennung”
(Bowel Cancer Screening: Information for Patients) issued by the Joint Federal Committee (13).

eBox 2

Linkage of study participants’ data and invoicing data

The study participants’ data and the screening services performed were virtually anonymized by means of control numbers
and linked with the aid of deterministic and probabilistic record-linkage procedures. Control numbers are encrypted identity
markers from which it is impossible to ascertain the clear-text identity. Safe assignment is possible because the same identity
markers in clear text always yield the same control numbers. Control numbers and record-linkage procedures are standard
tools for cancer registration in Germany (e1).

The control numbers were generated from the personal identification markers family name, given name(s), and the phonetic
codes thereof after each monthly mailing and before provision of the invoicing data by the Saarland Association of Statutory
Health Insurance Physicians (Kassenarztliche Vereinigung, KV). The control numbers, together with birthday, sex, date of birth,
and residential postal code, provided the basis for record linkage. These markers, along with the remaining characteristics,
e.g., serial number, day of screening, date and result of randomization in the first and second year, and date of mailing the
invitation, were saved in the study database.

Preparatory analyses carried out by the Cancer Registry Saarland to ascertain the parameters and assignment threshold
values required for record linkage showed that there is a very high level of agreement between the KV's non-inpatient invoicing
data and residents’ registration office data for constituent parts of names, sex, date of birth, and residential address. With
regard to constituent parts of names, the differences are mainly due to the fact that given names are frequently not recorded in
full in the invoicing data.

The data were linked using the record-linkage program Merge ToolBox (MTB) (version 0.742) and the deterministic and
stochastic record-linkage routines implemented therein (e2). Altogether, data on 35 911 recipients of invitation letters were lin-
ked with 126 763 data sets from fecal blood tests (Physicians' Fee Scale [EBM] code 01734) and screening colonoscopies
(EBM code 01741) carried out between 1 April 2012 and 30 June 2014. By this means, 10 561 services rendered were
assigned to the study participants. 125 assignments were based on phonetic codes that took account of variations in spelling
of constituent parts of names. The assignment of 109 services rendered was uncertain, and these services were excluded
from analysis.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2017;114: 87-93 | Supplementary material

MEDICINE




MEDICINE

change in
Percentage change in utilization monthly utiliza-
tion of the screen-
500 ing fecal blood test
(gFOBT) or screen-
ing colonoscopy by
400 invited persons
within a year of
invitation in compa-
rison with persons
300 who did not receive
an invitation
200
100
° |
Months after randomization/invitation
-100
Invitation gFOBT with test Kit =~ =======rremmmrsmnmnnnnnnes Invitation gFOBT
Invitation colonoscopy ~ = 2 = =mmmm—e—eea———- No invitation

Deutsches Arzteblatt International | Dtsch Arztebl Int 2017; 114: 8793 | Supplementary material



