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Abstract

Background: Fecal occult blood testing has been offered for many years in the German health care system, but participation
rates have been notoriously low.

Objective:  The aim of this study is to evaluate the effect of various personal invitation schemes on the use of fecal
immunochemical tests (FITs) in persons aged 50-54 years.

Methods: Thisstudy consists of athree-armed randomized controlled trial: (1) arm A: aninvitation letter from ahealth insurance
planincluding aFIT test kit, (2) arm B: an invitation letter from a health insurance plan including an offer to receive afree FIT
test kit by mail upon easy-to-handle request (ie, by internet, fax, or reply mail), and (3) arm C: aninformation | etter on an existing
colonoscopy offer (ie, control). Within arms A and B, a random selection of 50% of the study population will receive reminder
letters, the effects of which are to be evaluated in a substudy.

Results: A total of 17,532 persons aged 50-54 years in a statutory health insurance plan in the southwest of Germany—AOK
Baden-Wuerttemberg—were sent an initial invitation, and 5825 reminder letters were sent out. The primary end point is FIT
usage within 1 year from receipt of invitation or information letter. The main secondary end points include gender-specific FIT
usage within 1 year, rates of positive test results, rates of colonoscopies following a positive test result, and detection rates of
advanced neoplasms. The study was launched in September 2017. Data collection and workup were completed in fall 2019.
Conclusions:  This randomized controlled trial will provide important empirical evidence for enhancing colorectal cancer
screening offersin the German health care system.

Trial Registration: German Clinical Trials Register (DRKS) DRK S00011858; https://bit.ly/2UBTIdt
International Registered Report Identifier (IRRID): DERR1-10.2196/16413

(JMIR Res Protoc 2020;9(4):e16413) doi: 10.2196/16413
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Introduction

Background

Annual or biennid screening by feca occult blood tests (FOBTS)
has been shown by randomized clinicdl trialsto reduce colorectal
cancer (CRC) mortality by up to 30% [1]. These effects were
achieved even with guaiac-based FOBTs (gFOBTSs), which had
limited sensitivity in detecting CRC and its precursors. Even
stronger effects are to be expected by screening with
immunochemical FOBTs (iFOBTs), often called feca
immunochemical tests (FITs), which have substantially higher
sensitivity than gFOBTs [2]. FITs are now commonly
recommended for CRC screening by national and international
guidelines[2-4], and areincreasingly offered for CRC screening
in many countries [5,6]. However, participation rates in
screening have remained low in countries where screening is
offered in an opportunistic manner without targeted invitation
of the eligible population [5]. This particularly applies to
Germany, where gFOBT screening had been offered from 1977
to March 2017; FIT-based screening has been offered from age
50 years on since April 2017. For conducting FITs that are
covered by the health insurance system, people have to pick up
and return the tests at medical practices. Although personal
information letters on CRC screening offers have been sent to
the eligible population since July 2019 [3], they do not include
FITsor specific low-threshold accessto FITs, which are deemed
to be crucia to achieve high participation rates [7,8]. Theam
of thistrial isto assess the effect of various invitation schemes
on use of FITs for CRC screening in routine practice in the
German health care system.

Objectives
The primary outcome that will be investigated is as follows:
determine the proportion of people completing a FIT within 1

year after receiving apersonal invitation letter within each trial
arm.

Secondary outcomes are to determine the following:

Therate of positive test results.

Therate of performing a colonoscopy after a positive test.
Therate of performing a colonoscopy after a negative test.
The rate of discovered advanced colorectal neoplasia (ie,
advanced adenomas and cance).

The positive predictive value of the test.

6. Therate of performing ascreening colonoscopy, in general,
within 1 year.

MwbhE

Gender-specific analyses will be conducted.

Methods

Setting and Design

This protocol follows the Standard Protocol Items:
Recommendations for Interventional Trials (SPIRIT) 2013
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Statement for clinical tria protocols [9] and the Fecal
Immunochemical TesTsfor Hemoglobin Evaluation Reporting
(FITTER) guidelines[10].

The study is being conducted by the German Cancer Research
Center (DKFZ) in cooperation with astatutory health insurance
plan in the southwest of Germany: AOK Baden-Wuerttemberg
(AOK BW).

The study is designed as a three-armed randomized controlled
trial, in which 17,532 people aged 50-54 years are randomly
selected to receive aletter from their health insurance plan (ie,
AOK BW) with the following: (1) arm A: an invitation letter
including aFIT test kit, (2) arm B: an invitation letter including
an offer to receive a free FIT test kit by mail upon
easy-to-handle request (ie, via Internet, fax, or reply mail), or
(3) arm C: aninformation letter on CRC screening in the form
of acolonoscopy; the control group represents routine practice
with no study-related adaption of the letter. There are about
5844 insurants per arm. In addition, a reminder letter is being
sent by random selection to 50% of the population in arms A
and B. Prior to the recruitment of participants, the study, which
was launched in 2017, was approved by the ethics committee
of the Medical Faculty of the University of Heidelberg,
Germany. It was registered in the German Clinical Trials
Register (DRKS) on March 20, 2017 (DRKSID:
DRK S00011858) with thefollowing title: Increase of the usage
and effectiveness of colorectal cancer screening by means of
targeted invitations with and without providing fecal
immunochemical tests. Written informed consent is being
obtained from all participants.

Regardless of the FITs offered to participantsin arms A and B
within the intervention groups, the entire targeted population
has accessto CRC screening offersin routine practice according
to law. However, only the opportunistic screening program is
avalable at the time of study recruitment: CRC screening
comprises annual testing for blood in the stool using the FIT or
by performing a screening colonoscopy from age 50 years for
men and women within aspecific health insurance plan of AOK
BW called AOK-FacharztProgramm (AOK Specialist Program);
screening colonoscopy is otherwise offered from age 55 years
in Germany during the recruitment period.

The study consists of two parts: (1) the mailing of different
personal invitation lettersfor CRC screening, with low-threshold
accessto a FIT in the intervention arms, and (2) the follow-up
of the use and outcome of a colonoscopy after a positive FIT,
aswell asthe assessment of conducted FITs and colonoscopies
in routine practice within 1 year after the initial invitation.
Routine FIT and colonoscopy usage is derived from AOK BW
claims data, which is being aggregated and pseudonymized
where consent was obtained. All collected information isbeing
stored and monitored in a study database by trained staff. The
study design and the study assessments are shown in Figure 1
and Table 1, respectively.
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Figure 1. Study design. Total expected fecal immunochemical test (FIT) use per study arm: A=35%, B=17.5%, and C=10%. Participants in arms A
and B may receive aFIT as part of the intervention or can additionally request it in routine practice. Participantsin arm C (ie, control) can only use the
FIT inroutine practice. Dataon the use of screening methods until 1 year after theinitial invitation will be collected. AOK BW: AOK Baden-Wuerttemberg;
Al and A2: subgroups of arm A; and B1 and B2: subgroups of arm B.

Randomization of insured persons aged 50-54 (N=17,532
Inclusion: Insured (age 50-54) in AOK. BW Family Doctor Program. who did not receive an invitation in previous AQK BW
model projects.
Exclusion: Records of colonoscopies within the past 5 vears, previous cancer diagnosis, being deceased, and being dependent on
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Part 2: Follow-up

A, B: Pseudonymized use of colorectal cancer screening (FIT/colonoscopy) in the routing practice, for
A and B where consented (n=7)

— A, B, C: Anonymized colonoscopy reports per group where consented (n=")
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Table 1. Overview of study assessments at relevant time points.

Gruner et d

TO
(O wk)

Assessments T1

2wk 4wk 6wk

8wk

T2 (6 months after

positive FIT3) (1 year)

10wk 12wk 14wk >14Pwk

Randomization and initial invitations
Randomization® u -

Subrandomization®
Tranche 1 ad - - - -
Reminder 1 - - | - -
Tranche 2 - O - - -
Reminder 2 - - - g -
Tranche 3 - - O - -
Reminder 3 - - - - d
Tranche 4 - - - O -
Reminder 4 - - - - -
Tranche 5 - - - - O
Reminder 5 - - - - -
Tranche 6 - - - - -

Reminder 6 - - - - -

Laboratory analysis of the provided FITsand natification about results

Laboratory analysis - O O O ad
Notification - ad g O ad

Follow-up of colonoscopy use eftera  — - - - -
positive FIT: request reports

Use of colorectal cancer screening in routine practice within 1 year
Useof FITS - - - = -
Use of col onoscopyf

Colonoscopy reports?

8F|T: fecal immunochemical test.
bDuration depends on how long insurants are sending back the FITs.

CArm A: invitation + FIT; arm B: invitation + order; and arm C: information only (ie, contral).

INot applicable.
€Subrandomization in arms A and B: 50% receive reminder.

nggregated for al arms and additionally pseudonymized for arms A and B where consent was given.

9Anonymized for all arms where consent was given.

Inclusion and Exclusion Criteria

Inclusion criteriafor receiving a letter are as follows: (1) aged
50-54 years, (2) enrolled in the AOK Family Doctor Program
(HausarztProgramm) of AOK BW (Hausarztzentrierte
Versorgung [HZV] contract: § 73b SGB V), and (3) did not
receive an invitation in previous rounds of AOK BW model
projects in previous years. Exclusion criteria for receiving a
letter are asfollows: (1) had an insurance-recorded colonoscopy
within the past 5 years, (2) had aprevious cancer diagnosis, (3)
being deceased, and (4) being dependent on care.

https://www.researchprotocol s.org/2020/4/€16413
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Participantswith apositive FI T result detected with the provided
test kit are contacted by the DKFZ during the second part of
the study to follow up on usage and outcome of colonoscopies.

Part 1: Personal Invitation for Colorectal Cancer
Screening

The intervention is a personal invitation letter to perform a
commerciadly available and validated FIT for quantitative
detection of human hemoglobin (Hb); the test used is the
OC-Sensor FIT (Eiken Chemical, Tokyo, Japan). Study
information isbeing embedded in amandatory, insurance-related
information letter about the offer to undergo col onoscopiesfrom
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age 50 years, within the AOK Specialist Program. Suitable
insured persons are being randomized into three arms—A, B,
and C (ie, control)—by AOK BW (randomization was
performed using arandom number generator: structured query
language [SQL] statement, database management system
[DBMS]_RANDOM). Letters are being sent out biweekly in
six tranches—one-sixth of each arm per tranche. A second
randomization is dividing arms A and B into two respective
subgroups—arm A: Al and A2; arm B: B1 and B2. Subgroups
A1l and B1 get areminder letter after 4 weeks. No additional
FIT kit is attached to the reminder letter and it states that the
reminder isinvalidif the FIT offer was already taken or ordered.

Within intervention arm A, insured persons receive a personal
invitation letter, which describes CRC screening methods and
includesafree FIT in aprepacked test kit. Thiskit contains one
FIT, written and graphical instructions, two stool sample
collectors, arecord sheet for date of sample taking and year of
birth, and a return envelope for mailing the test to the study
center at DKFZ. Furthermore, the study information sheet, with
optional email or phone consultation by the DKFZ, and the
consent form are included.

Within intervention arm B, insured persons are also sent a
personal invitation letter describing CRC screening methods,
with the additional offer to order aFIT for free from the DKFZ
viareply mail, fax, email, or onlineform. The study information
sheet is added, but the consent form is only sent with the
prepacked test kit upon FIT request.

Within control arm C, insured persons receive the
insurance-rel ated information letter mentioning a col onoscopy
but do not receive the FIT itself nor the offer to order a FIT
from the DKFZ. They may, however, make use of the FIT in
routine practice: aggregated data on routine use is being
provided by AOK BW.

Insurants randomized to arms A and B, who decide to take the
FIT offer, are asked to sign the informed consent form. By
signing this, they agreeto the FIT analysis; to receive awritten
test result, which will also be sent to the family physician if not
contradicted; to data storage and evaluation (ie, FIT result, age,
gender, and first three digits of postal code); and to be
recontacted during follow-up in case of a positive result.
Optionally, they can allow the DKFZ to receive pseudonymized
claimsdatafrom CRC screening participation in routine practice
within 1 year after theinitial invitation.

As proposed by the FIT manufacturer, participants are being
instructed to spread the tip of the test stick over the freshly
passed wholefeces at various points until thetip’s grooveswere
filled with feces, and then to reinsert the probe into the device.
The serrated probe that is attached to the device cap collects 10
mg fecesinto 2 mL of buffer. The FIT and theinformed consent
sheet are mailed to the DKFZ in a postpaid envelope. Upon
arrival at the DKFZ, the FITsare stored in afridge and separated
from person-identifying information (ie, pseudonymized). The
FITs are then sent by cooled transport to an external certified
laboratory: Labor Limbach, Heidelberg, Germany, DIN EN 1SO
15189 accredited. Trained laboratory personnel blinded to the
randomization arm perform the analysis in a fully automated
manner using the original OC-Sensor Pledia FIT device.
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Samples are disposed of after the analysis. As recommended
by the manufacturer, the cutoff for atest result to be positiveis
50 ng Hb/mL buffer (equal to 10 pg Hb/g feces). Results above
the upper analytical limit of 1000 ng Hb/mL buffer are not
diluted and not retested. Collection, arrival, and analysis dates
of fecal samplesarerecorded. The DKFZ receivesthelaboratory
reports, each checked and signed by a certified medical doctor.
Additionally, the quantitative test results of the FITs are
transferred electronically to the DKFZ, using DocNet plus,
version 4 (DocNet Systems GmbH), where they are integrated
into the study database.

Missing informed consent forms are being requested before any
test analysis starts. Participants with failed tests receive a new
test kit (eg, due to failed sampling or if the difference between
the day of sample taking and arrival at the DKFZ is more than
7 days without cooling, followed by a negative test result).

The DKFZ sends a notification about the qualitative test result
(ie, positive or negative, based on the manufacturer's
recommended threshol d) to the participantsin an understandable
manner. With a positive result, a consultation with the general
practitioner is recommended to consider a colonoscopy for
further examination. A copy of the laboratory report is sent to
the family physician, unless participants did not wish so.

Part 2: Follow-Up of the Use of Screening M ethods

A total of 6 months after a positive test result, the DKFZ
contacts the respective participants in arms A and B to request
permission for obtaining the reports of any subsequently
conducted colonoscopies. Separate information sheets and
consent forms are being used and the name of the treating
gastroenterologist is requested. Relevant information from
colonoscopy reports are being extracted and entered into an
electronic database by two independent, trained data extractors
and checked for inconsistencies.

Claims data of screening colonoscopies and FITs conducted
within 1 year after the initial invitation or information letter is
being provided by AOK BW in an aggregated manner per study
arm (ie, A, B, and C) and gender. Individual pseudonymized
claims data regarding the usage of FITs and colonoscopies is
availablefor participantsin theintervention arms upon specific
informed consent.

In addition, results of screening colonoscopiesin the age group
of 50-54 yearsis being documented by the gastroenterol ogists
in standardized survey forms, which are mandatory for billing.
The billing company MEDIVERBUND AG captures the data
electronically, anonymizesit, and sendsit to the DKFZ for the
analysis. Assignment to theinitial study arms—A, B, or C—is
possible only after consent.

Sample Size Calculation

The study population can be drawn in a very efficient manner
from AOK BW. Approximately 17,532 insured persons met the
inclusion criteriaand received an initial |etter: 5844 persons per
arm—A, B, and C. A reminder is being sent out to 50% of the
peoplein arms A and B—2922 persons per subgroups A1 and
Bl—after 4 weeks.
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The following expectations are based on experiences from a
previous model project [8], taking into account changesin this
study’s conditions. The expected usage of aFI T for both genders
combined is about 10% for the peoplein the contral group (ie,
FIT useinroutine practice). Ininterventionarm A (ie, invitation
with FIT), a 3.5-fold increase to 35% (ie, about 30% after the
first letter plus about 5% after the reminder) is expected. In
intervention arm B (ie, invitation with offer to order a FIT), a
1.75-fold increase to about 17.5% is expected (ie, about 15%
after the first letter plus about 2.5% after the reminder). The
sample size—approximately 5844 per arm—allows a
high-precision estimation of the expected relative increase in
FIT usage; the expected 95% Cls for relative FIT usage are
3.22-3.81 and 1.59-1.92 in intervention arms A and B,
respectively, compared to the control arm. The statistical power
to detect an effect within the expected range is close to 100%
for both types of intervention: SAS, version 9.4 (SAS Institute)
POWER procedure, two-sided Pearson chi-square test with
significance level alpha=.017. For the comparison of the three
arms—A, B, and C—we adjusted for multipletesting according
to the Bonferroni-Holm method. For the most stringent
adjustment with alpha=.017 (ie, baseline alpha=.05 with three
tests), thereis still excellent power.

In the randomized substudy, theincrease in FIT usage dueto a
reminder |etter in comparison to the one-time invitation will be
analyzed. The expected FIT usage in arm A is approximately
40% with the reminder compared to 30% without the reminder;
the expected FIT usage in arm B is approximately 20% with
the reminder compared to 15% without the reminder. The
included sample size of the randomized substudy (ie, 2922 per
arm) allows for a precise estimation of the impact of sending a
reminder. The expected relative FIT use (95% CI) in subgroups
AlandB1 (ie, received areminder) compared to the respective
subcontrol groups A2 and B2 (ie, one-time invitation only)
would be 1.33 (1.24-1.43) and 1.33 (1.19-1.49), respectively.
The statistical power to detect an effect of the expected order
of magnitudeiscloseto 100%: SAS, version 9.4 (SASInstitute)
POWER procedure, two-sided Pearson chi-square test with
significance level apha=.025. For the two comparisons (ie, A1
vs A2 and Bl vs B2), multiple testing was adjusted for,
according to the Bonferroni-Holm method. For the most
stringent adjustment with apha=.025 (ie, baseline apha=.05
with two tests) thereis still excellent power.

Statistical Analysis

The dtatistical analysis of this confirmatory study primarily
involves comparing the use of FITs in the intervention arms
and the control arm within 1 year after the initia letter. In
addition, within the intervention arms, the effect of a one-time
invitation will be compared to an invitation with a reminder
letter.

Comparisons will be done by two-sided chi-square tests for
differencesin the participation rates. Secondary outcomes will
be addressed by descriptive and exploratory analyses. Data for
the primary outcome analysis are expected to be complete, as
complete information on FITs conducted in routine practice is
obtained through insurance claims data (ie, billing codes for
laboratory analysis of the FIT), and complete information on
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FITs conducted through the special offersis directly available
from the study center.

Results

Intotal, 17,532 invitation letters and 5825 reminder |etterswere
sent out; the study was launched in September 2017. Data
collection and workup were completed in fall 2019.

Discussion

We initiated this three-armed randomized controlled tria in
order to evaluate, with the highest possible evidence [11,12],
the effect of low-threshold invitation schemes on the usage of
CRC screening—with focus on FITs—in the 50-54-year-old
population.

CRC remains one of the most frequent causes of cancer and
reasonsfor cancer-related death in Germany [13] and worldwide
[14]. Participation rates of CRC screening need to beincreased;
various approaches have recently been investigated in different
countries in a rising number of population-based [7] and
randomized trials [8,15-17]. Among those are results of a
nationwide, FIT-based screening program in the Netherlands
[7], as well as from a previously conducted model project in
Germany [8]; these studies have consistently shown that the
usage of astool test increases after the target popul ation receives
personal invitations including the test. Despite that, the
nationwide organized invitation procedure, which was
introduced in Germany in 2019 to improve CRC screening, only
comprises a personal invitation sent out by health insurance
plans, with an enclosed gender-specific information brochure
but no direct provision of, or low-threshold accessto, aFIT [3].
Moreover, first trends indicate that the use of a stool test has
further declined since the change from gFOBT to the more
sensitive and widely recommended FITsin 2017 [18-20].

Usage of the available screening methods for CRC reduces the
incidence and the mortality of CRC by removal of precursors
and detection of cancer at an early stage [1,21] and, thereby,
reduces the costs associated with CRC-related therapies.
Furthermore, colonoscopies following a positive FIT result
might be more effective compared to col onoscopies without a
previous FIT, due to a higher chance of detecting relevant
findings, such as advanced adenomas. Thus, an invitation
procedure with low-threshold FIT provision could not only
increase the usage of thetest, but also improve the effectiveness
of subsequent colonoscopies, thereby avoiding potential adverse
outcomes and costsarising in the case of later detection of CRC.

The concept of this study allows for monitoring and
investigating the usage rate of FITsfollowing aonce-only CRC
screening information letter in routine practice and after
invitation with provision of the FIT; whether a colonoscopy
was conducted after the FIT, no matter if there was a positive
or negative FIT outcome; as well as the outcome of such a
colonoscopy. This might lead to a better understanding of the
screening-related and possibly gender-specific actions taken as
well as the needs in the targeted population. Findings from
colonoscopy reports might further help to point out the relevance
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for screening, due to the prevalence of advanced adenomasin
this age group.

All invited persons are between 50 and 54 years of age,
representing the age group for whom the FIT is covered in the
national screening program. Nevertheless, selection biasdueto
the focus of our study on AOK-insured persons enrolled in the
AOK Family Doctor Program cannot be ruled out, which may

Gruner et d

To our knowledge, this is the first study that examines a
low-threshold order option of the FIT, in addition to direct
provision of aFIT, included in theinvitation | etter. The concept
of personal invitations being sent out by ahealth insurance plan
is currently implemented in Germany [3]; however, it includes
neither direct provision of aFIT with the invitation letter nor a
low-threshold order option. The results of this randomized
controlled trial will, therefore, provide important empirical

limit external validity of the study. evidence for potential further enhancement of CRC screening

inroutine practice in the German health care system and beyond.
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FIT: fecal immunochemical test

FITTER: Feca Immunochemical TesTsfor Hemoglobin Evaluation Reporting
FOBT: fecal occult blood test

gFOBT: guaiac-based fecal occult blood test

Hb: hemoglobin

HZV: Hausarztzentrierte Versorgung

iFOBT: immunochemical fecal occult blood test

SPIRIT: Standard Protocol I1tems: Recommendations for Interventional Trials
SQL: structured query language

https://www.researchprotocols.org/2020/4/€16413 JMIR Res Protoc 2020 | vol. 9 | iss. 4 | €16413 | p. 8

(page number not for citation purposes)


https://doi.org/10.3238/arztebl.2011.0663
http://dx.doi.org/10.3238/arztebl.2011.0663
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=22013494&dopt=Abstract
http://europepmc.org/abstract/MED/23188942
http://dx.doi.org/10.4103/0253-7184.102130
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=23188942&dopt=Abstract
https://www.krebsdaten.de/Krebs/DE/Content/Publikationen/Krebs_in_Deutschland/kid_2017/krebs_in_deutschland_2017.pdf;jsessionid=9F56E0961A116D239464449833BF905E.1_cid390?__blob=publicationFile
https://doi.org/10.3322/caac.21492
https://doi.org/10.3322/caac.21492
http://dx.doi.org/10.3322/caac.21492
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30207593&dopt=Abstract
https://bmcpublichealth.biomedcentral.com/articles/10.1186/s12889-016-3069-y
http://dx.doi.org/10.1186/s12889-016-3069-y
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=27220976&dopt=Abstract
http://dx.doi.org/10.1016/j.respe.2016.06.336
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=28089385&dopt=Abstract
http://europepmc.org/abstract/MED/30901053
http://europepmc.org/abstract/MED/30901053
http://dx.doi.org/10.1001/jamanetworkopen.2019.1156
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=30901053&dopt=Abstract
https://www.g-ba.de/downloads/40-268-3744/2016-04-21_KFE-RL_Bewertung-iFOBT_TrG.pdf
https://www.g-ba.de/downloads/40-268-3744/2016-04-21_KFE-RL_Bewertung-iFOBT_TrG.pdf
https://www.zi.de/fileadmin/user_upload/Jahresbericht_2014_Darmkrebs_Frueherkennung.pdf
https://www.zi.de/fileadmin/user_upload/Jahresbericht_2014_Darmkrebs_Frueherkennung.pdf
https://www.g-ba.de/downloads/17-98-4777/2019-03-25_G-BA_iFOBT_Quartalsbericht_2018_.pdf
https://www.g-ba.de/downloads/17-98-4777/2019-03-25_G-BA_iFOBT_Quartalsbericht_2018_.pdf
http://www.bmj.com/cgi/pmidlookup?view=long&pmid=24922745
http://dx.doi.org/10.1136/bmj.g2467
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=24922745&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

JMIR RESEARCH PROTOCOLS Gruner et a

Edited by G Eysenbach; submitted 26.09.19; peer-reviewed by M Dreier, R Kerrison, A Benslimane; comments to author 06.11.19;
revised version received 20.11.19; accepted 26.11.19; published 03.04.20

Please cite as.

Gruner LF, Hoffmeister M, Ludwig L, Brenner H

Effect of Various Invitation Schemes on the Use of Fecal Immunochemical Tests for Colorectal Cancer Screening: Protocol for a
Randomized Controlled Trial

JMIR Res Protoc 2020;9(4):€16413

URL: https.//mww.researchprotocols.org/2020/4/e16413

doi: 10.2196/16413

PMID: 32242518

©LauraFionaGruner, Michael Hoffmeister, Leopold Ludwig, Hermann Brenner. Originally published in IMIR Research Protocols
(http://www.researchprotocols.org), 03.04.2020. Thisis an open-access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction
in any medium, provided the original work, first published in IMIR Research Protocols, is properly cited. The complete bibliographic
information, alink to the original publication on http://www.researchprotocol s.org, aswell asthis copyright and license information
must be included.

https://www.researchprotocols.org/2020/4/€16413 JMIR Res Protoc 2020 | vol. 9 | iss. 4 | 16413 | p. 9
(page number not for citation purposes)

RenderX


https://www.researchprotocols.org/2020/4/e16413
http://dx.doi.org/10.2196/16413
http://www.ncbi.nlm.nih.gov/entrez/query.fcgi?cmd=Retrieve&db=PubMed&list_uids=32242518&dopt=Abstract
http://www.w3.org/Style/XSL
http://www.renderx.com/

