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Kn a daily ďasis͕ people asŬ each other͗ ͞hoǁ are you͍͘͟ dhe ansǁer to this Ƌuestion often 
refers to the status of oneΖs health͘ � humanΖs perception of their health status͕ their 
satisfaction ǁith their current functioning and ǁhat the individual perceives as ideal are the 
main determinants of the concept of health-related Ƌuality of life ;HRQoLͿ͘ /t is generally 
accepted that HRQoL is a multidimensional construct that consists of at least three ďroad 
domains о physical͕ psychological͕ and social functioning о that are affected ďy one’s disease 
andͬor treatmentϭ͕Ϯ͘ Whysicians depend on HRQoL outcomes to gain insight into the patients’ 
perspectives on their disease and the effect of treatment or interventions͘ dhe increasing 
prevalence of chronic diseases is a result of improved living conditions͕ ďetter prevention͕ 
control of infectious diseases͕ medical-technological improvements͕ and the general aging 
of the populationϯ͘ dherefore͕ more people are living ǁith chronic diseases that can 
negatively affect their HRQoL͘ 
 
dhe prevalence of gastroesophageal refluǆ disease ;'ER�Ϳ has also increased ǁorldǁide͘ dhe 
Montreal definition of 'ER� is ͞a condition that develops ǁhen the refluǆ of stomach 
contents causes trouďlesome symptoms ;e͘g͕͘ retrosternal ďurning͕ heartďurn͕ 
regurgitationͿ andͬor complications ;e͘g͕͘ esophagitis͕ esophageal stricture͕ Barrett’s 
esophagusͿ͟ϰ͘ dhe prevalence of upper gastrointestinal symptoms in the general population 
in the Eetherlands ǁas measured recently͘ dhis study indicated that the most commonly 
reported gastric symptom amongst the general population in the Eetherlands is symptoms 
of ďelching ǁith a prevalence of ϭϭ͘Ϯ й͘ &urthermore͕ ϵ͘Ϯй of the general population of the 
Eetherlands eǆperiences symptoms of regurgitation͕ ϴ͘ϰ й epigastric pain͕ ϴ͘Ϯй heartďurnϱ͘   
 
� complication ǁhich occurs in aďout ϭϬй to ϭϱй of people ǁith chronic or longstanding 
'ER� is Barrett’s esophagus ;BEͿ͘ dhe diagnosis of BE is made if the distal esophagus is lined 
ǁith columnar epithelium ǁith a minimum length of ϭcm ;tongues or circularͿ containing 
intestinal metaplasia at histopathological eǆaminationϲ͘ dhe Ŭnoǁn factors that increase the 
risŬ of BE are as folloǁs͗  хmore than five years 'ER� symptoms͕ age хϱϬ years͕ male seǆ͕ 
toďacco usage͕ central oďesityϳ and the �aucasian raceϴ͕ϵ͘ /t is not clear ǁhen in life BE 
generally develops͕ ďut the diagnosis is most often made from the siǆth decade of lifeϭϬ͕ϭϭ͘ 
�fter diagnosis͕ patients ǁith BE should ďe included in a surveillance program͕ ǁhich entails 
undergoing an esophagogastroduodenoscopy ;E'�Ϳ ǁith an interval of one every ϭ to ϱ 
years͘ dhe goal of this surveillance program is to identify patients at risŬ for progression to 
esophageal adenocarcinoma ;E��Ϳ͘ dhe risŬ of developing E�� in a BE is ďetǁeen Ϭ͘Ϯ-Ϭ͘ϱй 
per year͕ depending on the length of the BE segmentϭϮ͘ dhe risŬ of progression to E�� is 
cumulative over time͕ therefore͕ a patient ǁith a BE and a long-life eǆpectancy has a 
significant chance ;хϭϬйͿ of developing E��͘ Watients undergo regular endoscopic 
surveillance for early detection of malignant transformation͘ Early E�� can ďe endoscopically 
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;minimally invasiveͿ removed ǁhile progression to more advanced stages reƋuire more 
eǆtensive treatment͘͟ �lthough early detection may lead to improved survival the efficacy of 
surveillance and the influence of BE on life eǆpectancy are still Ƌuestionedϭϯ͕ϭϰ͕ϭϱ͕ϭϲ͘ 
 
Watients acŬnoǁledge that E'� alloǁs them to monitor progression of BE to cancer͕ and 
increases the liŬelihood of identifying proďlems at an early stage͘ �espite the fact that 
patients may tend to ǁorry aďout BE͕ E'� can give them a sense of controlϭϳ͘ �ccording to a 
Ƌuestionnaire study͕ performed in ϮϬϬϲ͕ undergoing an E'� is associated ǁith anǆiety and 
distress ďefore͕ and discomfort during͕ the procedureϭϴ͘ Hoǁever͕ only Ϯϱй of patients 
received sedation in this study͕ ǁhich proďaďly negatively affected the eǆperienced anǆiety 
and distress͘ ^uďgroup analysis shoǁed that patients undergoing sedation had significantly 
ďetter outcomes͘ Watients indicated that the sedation ǁas effective and that they slept 
throughout the procedure and felt little or no discomfort afterǁards͘  
 
�iagnosis of a pre-malignant condition such as BE can cause unnecessary anǆiety and ǁorry͘ 
dhis is further impacted ďy the difficulty for BE patients to accurately estimate their cancer 
risŬ͘ � significant percentage of these patients overestimate their annual risŬ of developing 
E��ϭϵ͕ϮϬ͕Ϯϭ͘ /t is unŬnoǁn͕ ǁhether the E�� risŬ perceived ďy BE patients is influencing their 
Health Related Quality of Life ;HRQoLͿ͘ dhe importance of a patient perceptions of the impact 
of the disease and their response to treatment is ďeing ǁidely recogniǌed͘ Watient-reported 
outcomes ;WRKsͿ͕ including HRQoL͕ measure the patientΖs health status from the patientΖs 
perspective͘ Wrevious studies shoǁ BE is associated ǁith a significant decrease of HRQoL͕ 
measured ǁith ďoth generic and disease-targeted instrumentsϮϮ͘ dhese instruments͕ also 
Ŭnoǁn as Watient-Reported Kutcome Measures instruments ;WRKMsͿ are validated 
Ƌuestionnaires developed to assess a patient’s health status at a particular point in time͘ 
'eneric WRKMs are assessing a range of domains of QoL and are applicaďle to different 
patient populations͘ Kn the other hand͕ measurements ǁith generic Ƌuestionnaires may lacŬ 
sensitivity to disease specific factors that have an impact on HRQoL͘ �isease specific WRKMs 
are assessing concerns that may ďe particular to a disease͕ function͕ or population͘ �isease 
specific Ƌuestionnaires are therefore more sensitive to determine HRQoL ǁithin specific 
patient groups͘ �urrently there is no BE-specific WRKM availaďle͘  
 
�n important measurement on psychological ďurden appears to ďe anǆiety͘ ^tudies have 
shoǁn that BE patients reported significantly higher anǆiety scores compared to the general 
populationϭϳ͕Ϯϯ͕Ϯϰ͕Ϯϱ͘ dhis ǁas associated ǁith heightened perceived cancer risŬ͕ and less trust 
in their physiciansϮϯ ǁhich remained elevated up to one month after an endoscopyϭϳ͘ �ata 
on depression as psychological ďurden in BE patients are someǁhat contradictory͘ dǁo 
�utch studiesϭϳ͕Ϯϯ  found depression levels loǁer than the general population ǁith hardly any 
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patients having depression or distress levels in the clinical range͕ ǁhilst a �hinese study found 
heightened depression scoresϮϱ͘ �nother �utch study found that concerns aďout developing 
cancer and overestimating cancer risŬ ǁas associated ǁith higher scores of depressionϮϯ͘   
 
Whysical symptoms are also an important element in measuring HRQoL͘ Wrevious studies have 
shoǁn that eǆperiencing gastroesophageal refluǆ symptoms is associated ǁith decreased 
perceived Ƌuality of lifeϮϲ͘ ^ome studies found BE patients to eǆperience feǁer symptoms 
than 'ER� patientsϮϳ͕Ϯϴ͘ 'ER� symptoms ;e͘g͘ heartďurn͕ regurgitation͕ dyspepsiaͿ are 
strongly associated ǁith a reduced HRQoL in BE patientsϮϮ͘ dhe use of proton pump inhiďitors 
significantly improves HRQoLϮϵ͘ dhe majority of studies on HRQoL and perceptions on 
symptoms͕ treatment and diagnostics for BE ǁere performed ďefore ϮϬϬϴ͘ ^ince then͕ 
diagnostics have improved and endoscopic treatment options for early cancer stage are noǁ 
more ǁidely availaďle͘ dhe use of high-definition endoscopes͕ processors and displays͕ 
chromo-endoscopy and artificial intelligence ;�/Ϳ are increasing and may lead to increased 
detection of early neoplasia͘ dhese improved detection methods alloǁ the early neoplasia to 
ďe treated ďy endoscopy ;e͘g͘ endoscopic resectionͿ and thus preventing more invasive 
surgery͘ BE can even ďe completely eradicated ďy aďlation therapy techniƋues͕ such as 
radiofreƋuency aďlationϯϬ͘ �s such͕ previously puďlished data on HRQoL for BE patients may 
no longer ďe reliaďle͕ due to the implementation of novel treatment options͘ dhey may not 
accurately reflect the patientsΖ current perceptions of the diagnosis and treatment of BE͘ 
dherefore͕ for a complete understanding of HRQoL in BE patients ďoth Ƌualitative and 
Ƌuantitative research methods need to ďe used͘ 
 
   



General introduction

13

Ch
ap

te
r 1 

 
 

��iimm  aanndd  oouuttlliinnee  ooff  tthhiiss  tthheessiiss  
dhis thesis provides further insights into HRQoL and patients perspectives on the diagnosis 
of BE͘  �ssociated symptoms as ǁell as perception on cancer risŬs and the potential influence 
of the use of artificial intelligence ǁill ďe evaluated͘ &urthermore͕ it provides insight on hoǁ 
to measure HRQoL in patients ǁith a BE͘  
/n cchhaapptteerr  ϮϮ  patients’ perceptions regarding  factors influencing HRQoL ǁere investigated in 
ϯϰ patients from four different focus groups ǁith non-dysplastic BE and ǁith a history of 
endoscopic treatment for Barrett’s dysplasia͘ ��hhaapptteerr  ϯϯ provides an overvieǁ of all the 
instruments previously used for measuring HRQoL in BE patients and indicates ǁhich WRKMs 
are most appropriate from the patient’s perspective͘ /n cchhaapptteerr  ϰϰ ǁe investigated hoǁ the 
E�� risŬ ǁas perceived ďy ϭϱϴ non-dysplastic BE patients͘ dhe associations ǁith HRQoL͕ 
illness perception and gastroesophageal refluǆ symptoms ǁere assessed using a cross-
sectional Ƌuestionnaire study͘ ��hhaapptteerr  ϱϱ presents a multi-center study investigating factors 
associated ǁith a negative illness perception of the diagnosis of BE in ϴϱϵ BE patients͘ dhe 
outcomes ǁere compared ďetǁeen patients treated in a specialiǌed Barrett’s esophagus 
center and in non-eǆpert centers͘ ^uďseƋuently͕ cchhaapptteerr  ϲϲ  presents a cross-sectional study 
on  cancer ǁorry in patients endoscopically treated for Barrett’s neoplasia͘ Results ǁere 
compared ǁith non-dysplastic BE patients included in an endoscopic surveillance program 
and patients ǁith gastroesophageal refluǆ symptoms͘ /n  cchhaapptteerr  ϳϳ  a Ƌuestionnaire study is 
presented on the Ŭnoǁledge͕ attitude͕ and eǆperience of gastroenterology patients͕ 
gastroenterologists͕ and 'E felloǁs on �/͕ particularly concerning implementation and 
application of �/ ;in assisting cliniciansͿ in healthcare͘ ��hhaapptteerr  ϴϴ  descriďes the  development 
of the �utch-&lemish version of the WRKM/^Π 'astrointestinal symptom scales and the 
evaluation of their psychometric properties in a population of 'ER�ͬ BE patients͕ 
inflammatory ďoǁel disease patients and irritaďle ďoǁel syndrome patients͘  
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��ďďssttrraacctt  
//nnttrroodduuccttiioonn  
Barrett’s esophagus is a premalignant condition in the loǁer part of the esophagus͕ caused 
ďy gastroesophageal refluǆ disease͘ Wrevious studies found that having a Barrett’s esophagus 
is associated ǁith a significant decrease of health-related Ƌuality of life ;HRQoLͿ͘ Kver the 
past decade͕ a consideraďle amount of literature has ďeen puďlished on the development of 
endoscopic treatment for ;earlyͿ neoplasia in Barrett’s esophagus͘ dhough͕ currently very 
little is Ŭnoǁn aďout the impact of those endoscopic treatments on HRQoL from the 
perspective of patients͘ /n this study͕ ǁe aim to assess the factors influencing HRQoL 
according to Barrett’s esophagus patients͘ 

MMeetthhooddss  
By using a Ƌualitative focus group design͕ patients ǁith non-dysplastic Barrett’s esophagus 
and patients ǁith a history of endoscopic treatment for Barrett’s dysplasia ǁere included͘ 
�ata ǁere analyǌed folloǁing the conventional content analyses approach͘ 

RReessuullttss  
� total of ϯϰ patients participated in the four focus group sessions͘ Eǆperiencing symptoms 
ǁas valued as the most important factor in ďoth groups͘ Kther factors identified as important 
HRQoL influencers ǁere͗ use of medication͕ fear of cancer and trust in physicians and 
endoscopic procedures͘ 

��oonncclluussiioonnss  
/n general͕ Barrett’s esophagus patients eǆperienced a good HRQKL͕ ǁith a minimal 
emotional ďurden from the diagnosis of Barrett’s esophagus͘ Most influencing factor on 
HRQKL ǁas͗ eǆperiencing refluǆ and dyspepsia symptoms͘ dhis study underlines the 
importance of adeƋuate gastroesophageal refluǆ treatment and providing information to 
Barrett’s esophagus patients͕ tailored to their personal needs͘ 
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//nnttrroodduuccttiioonn  
Barrett’s esophagus is a condition in the loǁer part of the esophagus͕ caused ďy gastro 
esophageal refluǆ disease ;'ER�Ϳϭ͕Ϯ͘ /t is considered to ďe a premalignant condition͕ ďecause 
it is associated ǁith an increased risŬ of development of esophageal adenocarcinoma ;E��Ϳ͘ 
dhe relative risŬ of E�� in persons ǁith non-dysplastic Barrett’s esophagus is ϯϬʹϭϮϱ times 
higher than that of the general population͖ hoǁever͕ their aďsolute risŬ is loǁ ;approǆimately 
Ϭ͘ϱй per yearͿϯ͘ �s recommended in current guidelines͕ patients ǁith a non-dysplastic 
Barrett’s esophagus should undergo an upper gastrointestinal ;'/Ϳ endoscopic surveillance 
every ϯʹϱ years until the age of ϳϱ years͘ � feǁ studies reported discomfort and overall 
ďurden in Barrett’s esophagus patients prior͕ during and after upper '/ endoscopyϰ͕ϱ͘ 
sarious definitions of health-related Ƌuality of life ;HRQoLͿ can ďe found in the literature͘ 
Moreover͕ the term HRQoL is often descriďed as͗ ͚� term referring to the health aspects of 
Ƌuality of life͕ generally considered to reflect the impact of disease and treatment on 
disaďility and daily functioning͖ it has also ďeen considered to reflect the impact of perceived 
health on an individual’s aďility to live a fulfilling life͘ Hoǁever͕ more specifically HRQoL is a 
measure of the value assigned to duration of life as modified ďy impairments͕ functional 
states͕ perceptions and opportunities͕ as influenced ďy disease͕ injury͕ treatment and 
policy’ϲ͘ dhere is no Barrett’s esophagus-disease-specific instrument availaďle for measuring 
HRQoL͘ Wrevious studies͕ predominant ǁith a Ƌuantitative design͕ found that Barrett’s 
esophagus is associated ǁith a significant decrease of HRQoL͕ measured ǁith ďoth generic 
and disease-targeted instruments͘ /n addition͕ patients ǁith Barrett’s esophagus are at risŬ 
for psychological conseƋuences such as depression͕ anǆiety and stress͘ dhese negative 
effects of Barrett’s esophagus on HRQoL and psychological health may ďe related to the 
patient’s perception of the risŬ of developing E��ϳ ͘ Hoǁever͕ many of these studies are 
datedϴ͘ 
Kver the past decade͕ a consideraďle amount of literature has ďeen puďlished on the 
development of endoscopic treatment for ;earlyͿ neoplasia in Barrett’s esophagus͘ dhough͕ 
currently very little is Ŭnoǁn aďout the impact of those endoscopic treatments on HRQoL 
from the perspective of patients͘ do date͕ only a limited numďer of Ƌualitative research has 
ďeen done investigating the perspective of non-dysplastic Barrett’s esophagus patients 
regarding factors influencing their HRQoLϰ͕ϵ͕ϭϬ͘ Eone of these studies taŬe note of the factors 
influencing the Ƌuality of life of ďoth Barrett’s esophagus patients ǁith dysplasia BE ;�BEͿ 
and the non-dysplastic BE ;E�BEͿ patients͘ /n the present study͕ ǁe aim to assess the factors 
influencing HRQoL according to E�BE and �BE patients ďy using a Ƌualitative focus group 
design͘ 
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MMeetthhooddss  
dhis eǆploratory Ƌualitative study ǁith a focus group approach ǁas part of larger research 
project in the development of a clinical assessment tool for measuring specific HRQoL in 
patients ǁith Barrett’s esophagus͘ dhe study ǁas performed in the �atharina Hospital 
Eindhoven͕ a tertiary referral center for Barrett’s esophagus in the Eetherlands͘ � total of 
four focus groups ;tǁo E�BE groups and tǁo �BE groupsͿ ǁere planned to estaďlish 
saturation and thereďy adeƋuate data have ďeen collected for a detailed analysis͘ Ethics 
approval ǁas oďtained from the medical research ethics committees united in the 
Eetherlands͘ �ll participants provided signed informed consent ďefore attending the focus 
group session and could ǁithdraǁal from the study at any time for any reason if they ǁish to 
do so ǁithout any conseƋuences͘ 

WWaarrttiicciippaannttss  
Watients ǁere eligiďle ǁhen aged ϭϴʹϳϱ years and had proven macroscopic and histologic 
Barrett’s esophagus͘ Watients ǁere suďseƋuently included in the E�BE group͕ ǁhen 
undergoing surveillance upper '/ endoscopy ǁithout visiďle aďnormalities and no dysplasia 
in the random ďiopsies͘ Watients ǁere included in the �BE group͕ if they currently or in the 
past had undergone endoscopic treatment ΀endoscopic resection and radio freƋuency 
aďlation ;R&�Ϳ΁ and proven dysplasia in Barrett’s esophagus͘ Watients ǁere eǆcluded from 
ďoth groups if they had undergone a surgical esophageal resection͕ history of a psychiatric 
disease or ǁere not aďle to read͕ speaŬ and understand the �utch language͘ 

WWrroocceedduurreess  
Warticipants ǁere invited via mail ďy the investigator to partaŬe in the study͘ te purposively 
invited predominantly male patients and patients ďetǁeen ϲϱ and ϳϬ years of age ;ϴϬйͿ to 
ensure a good reflection of the seǆ and age distriďution of a typical Barrett’s esophagus 
population͘ /n addition͕ a deliďerate choice ǁas made to invite a small numďer of patients 
;ϭϬйͿ ǁith a complicated treatment course͘ �dditional research information and an inform 
consent form ǁere sent to patients͘ dhe focus group sessions ǁere conducted in �utch͕ 
audio-recorded and facilitated ďy the research team using a topic guide ;&ig͘ ϭͿ͘ dhis topic 
guide ǁas ďased on͕ first͕ topics provided ďy Barrett’s esophagus patients at a patient 
meeting and͕ second͕ on a literature revieǁ performed ďy the investigator ;M͘v͘d͘E-v͘L͘Ϳ 
aďout HRQoL domains used for measuring HRQoL in Barrett’s esophagus patients͘ 
Each focus group session ǁas led ďy the same eǆperienced moderator ;^͘d͘M͘Ϳ͕ and ǁas 
attended ďy tǁo oďserving researchers ;M͘v͘d͘E-v͘L͘ and M͘B͘Ϳ͕ ǁho made field notes͘ �ll 
focus group sessions started ǁith an introduction aďout the oďjectives of the study and an 
eǆplanation of the role of the participants during this specific session͘ ^tarting ǁith the 
standard open-ended Ƌuestion͗ ͞thich factors related to your BE are influencing your 
perceived HRQoL͍͟ HRQoL ǁas defined as ͞those aspects of self-perceived ǁellďeing that 
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are related to or affected ďy the presence of disease or treatment͟ϭϭ͘ dhe participants ǁere 
asŬed to discuss and comment on each factor͕ in particular͕ the degree of influence on 
HRQoL͘ �t the end of each focus group session͕ the moderator summariǌed all factors 
discussed͘ ^uďseƋuently͕ participants ǁere invited to maŬe a top ϭϬ list of factors͕ and 
prioritiǌe and reach consensus on the various factors in terms of the degree of impact on 
HRQoL͘ 

��aattaa  ccoolllleeccttiioonn  aanndd  aannaallyysseess  
dhe tǁo researchers ;M͘v͘d͘E-v͘L͘ and M͘B͘Ϳ independently made comprehensive notes at 
each focus group session͘ dhese detailed field notes descripted nonverďal ďehavior during 
the focus group discussion and the order of ǁhich participants communicated͘ dhe 
moderator tooŬ notes of essential comments and managed time of a maǆimum ϵϬ min per 
focus group͘ �udio-recordings ǁere transcriďed verďatim and anonymiǌed ǁith pseudonyms 
ďy one memďer of the research team ;M͘v͘d͘E-v͘L͘Ϳ and ǁere checŬed for accuracy ďy a 
second memďer ;M͘B͘Ϳ͘ 
dranscripts ǁere entered into �dL�^͘ti͕ a Ƌualitative data management softǁare program 
;�dL�^͘ di ϴ ^cientific ^oftǁare �evelopment 'mďH͕ Berlin͕ 'ermanyͿ for further analyses͘ 
dhe analytical approach selected for this study ǁas the conventional content analysis͘ dhis 
approach is used to interpret the content of the data through a systematic process and aims 
to descriďe the patients’ eǆperiences from different perspectives͘ dhe method is often used 
ǁhen the research literature in the area is limitedϭϮ͘ �onsistent ǁith the procedures of 
conventional content analysis͕ the analysis ǁas carried out independently ďy tǁo memďers 
of the research team ;M͘v͘d͘E-v͘L͘ and M͘B͘Ϳ͘ dhe first step included reading the teǆt as a 
ǁhole to gain a general understanding͘ do ensure familiarity ǁith the data͕ in the second 
step͕ the teǆt ǁas reread ǁith a focus on identifying codes that captured Ŭey concept and 
thoughts͘ �s the analysis proceeded͕ the tǁo researchers ;M͘v͘d͘E-v͘L͘ and M͘B͘Ϳ defined 
codes that ǁere reflective of more than one Ŭey thought and together the codes resulted in 
the initial coding scheme͘ do achieve intercoder reliaďility͕ codes ǁere suďseƋuently 
discussed ďy the research team and consensus ǁas achieved͕ thereafter a coding frameǁorŬ 
ǁas developed͘ dhis frameǁorŬ contains the factors identified as influencing HRQoL͖ these 
factors ǁere refined and reduced in numďer ďy clustering them together͘ �nalysis ǁas 
performed ďoth at group and at individual level͘ 
�t the end of each focus group session͕ the participants reached consensus on a top ϭϬ list 
of factors ǁith the most impact on their HRQoL͘ then analyǌing these data͕ ǁe first gave a 
score to the various factors͕ ǁhere the first ranŬed factor ǁas given ϭϬ points͕ the second in 
the list ϵ͕ and so on͘ ^uďseƋuently͕ all factors mentioned in the different focus groups ǁere 
comďined in a final list͘ &actors that matched ǁere pooled and scores added up͘ 
&urthermore͕ it ǁas eǆamined in ǁhat percentage of the focus groups the factors ǁere 
identified as important and descriďed ǁhether this concerned an E�BE or the �BE group͘ 
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RReessuullttss 
^̂uuďďjjeecctt cchhaarraacctteerriissttiiccss 
� total of ϯϰ consenting patients participated in the four focus group sessions and conducted 
in a meeting room at the hospital͘ dhese sessions tooŬ place ďetǁeen ^eptemďer and 
Kctoďer ϮϬϭϵ͘ dhe focus groups comprised of eight and nine participants in the �BE groups 
and seven and nine participants in the E�BE groups͘ dhe sessions lasted an average of ϲϱ 
min ;range ϱϴʹϳϯ minͿ͘ �fter the fourth focus group session͕ no neǁ factors emerged and 
saturation had ďeen reached͘
dhe demographics of the study participants are shoǁn in daďle ϭ͘ Kverall the mean age ǁas 
ϲϵ years ;^� с ϳ͘ϳϵͿ and ϴϳй ǁere males͘ dhe tǁo groups of E�BE participants ;E�BEpͿ 
contained a total of ϭϲ participants ǁith a median Barrett’s esophagus duration of ϴ years 
;ϭʹϮϵͿ͘ 
/n the tǁo groups of �BE participants ;�BEpͿ͕ all ϭϳ participants had undergone endoscopic 
treatment͕ of ǁhich ϭϬ patients for early E�� and ϳ for dysplasia in Barrett’s esophagus͘ dhe 
majority ǁas treated ǁith an endoscopic resection folloǁed ďy R&� ;ϭϯ participantsͿ and four 
ǁith monotherapy ǁith endoscopic resection͘ � total of four participants had complications 
as a result of endoscopic treatment ;three participants ǁith strictures suffered multiple 
dilatations and one had poor recovery from aďlated mucosaͿ͘ dime from the last treatment 
ǁas ϭϴ months ;ϯϱ͘ϱͿ͕ and tǁo patients ǁere still in the treatment phase at the time of the 
focus group sessions͘ �ll participants in ďoth groups ǁere on a minimum daily dose of ϰϬ mg 
proton pump inhiďitor ;WW/Ϳ͘

&&iigguurree ϭϭ dopic list 
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//ddeennttiiffiiccaattiioonn  ooff  iinnfflluueenncciinngg  ffaaccttoorrss  oonn  HHRRQQooLL  aaccccoorrddiinngg  ttoo  BBaarrrreetttt’’ss  eessoopphhaagguuss  ppaattiieennttss  
&ive factors ǁere identified as most importantly influencing HRQoL͕ namely impactͬďurden 
of diagnosis͕ symptom control͕ use of medication͕ fear of cancer and trust in physician and 
endoscopic procedures͘ dhese factors may have ďoth a positive and negative impact on 
HRQoL͘ Eǆperiencing symptoms ǁas valued as the most important factor ;daďle ϮͿ ďy ďoth 
groups͘ 

  Kv    erall  
 Eсϯϯ Eсϭϲ 

E�BE group �BE group  
Eсϭϳ 

ϭϱ ;ϴϴйͿ    Ϯϵ;     ϴϳйͿ ϭϰ ;ϴϴйͿ 
     ϲϵ;    ϳ͘ ϳϵͿ ϲϳ͘ϰ ;ϴ͘ϳϮͿ ϳϬ͘ϳ ;ϲ͘ϲϵͿ 

ϴ͘Ϭ ;ϭʹϮϵyͿ ϯ͘Ϭ ;ϭʹϭϳyͿ 

Male͕ E ;йͿ
�ge͕ mean ;^�Ϳ
�uration of diagnoses Barrett’s  esophagus 
Median ;rangeͿ 

ttoorrsstt  hhiissttoollooggyy͕͕  EE  ;;ййͿͿ  
 /M ϭϲ ;ϭϬϬͿ 

ϱ ;Ϯϵ͘ϰͿ 
Ϯ ;ϭϭ͘ϴͿ 

 L'� 
 H'� 
 E�� ϭϬ ;ϱϴ͘ϴͿ 

ϭϯ ;ϳϲ͘ϰͿ 

Ϯ ;ϭϭ͘ϴͿ 

Ϯ ;ϭϭ͘ϴͿ 

ddrreeaattmmeenntt  
 endoscopic resection н R&�͕  ;E ;йͿ 

 E^�ͬendoscopic resection monotherapy E ;йͿ  
R&� monotherapy͕ E ;йͿ 

ddrreeaattmmeenntt  ccoommpplliiccaattiioonnss  
ϯ ;ϭϳͿ  ^tenosis dilatations͕ E ;йͿ 

 Woor healer͕ E ;йͿ ϭ ;ϱ͘ϴͿ 

ϭϴ ;ϭʹϭϭϯͿΎ dime from complete eradication Barrett’s 
esophagus͕ ŵĞĚŝĂŶ ŵŽŶƚŚƐ ;ƌĂŶŐĞͿ 
dime from last endoscopy͕ ŵĞĚŝĂŶ ŵŽŶƚŚƐ ;ƌĂŶŐĞͿ ϳ ;ϭʹϱϲͿ ϮϮ ;ϳʹϱϲͿ ϱ ;ϭʹϮϵͿ 

ddaaďďllee  ϭϭ͘͘  Watients characteristics 

�BE͕ dysplastic Barrett’s esophagus͖ E��͕ esophageal adenocarcinoma͖ E^�͕  endoscopic suďmucosal dissection͖ &'͕ focus group͖ H'�с high 'rade 

dysplasia͖  HRQKL͕ health-related Ƌuality of life͖ /M͕ intestinal metaplasia͖ L'�͕ loǁ grade  dysplasia͖ E�BE͕  non-dysplastic Barrett’s esophagus͖ R&�͕ 

radiofreƋuency aďlation͘  Ύ tǁo patients still in treatment phase 

ϱ͘Ϭ ;ϭʹϮϵyͿ  
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//mmppaaccttͬͬďďuurrddeenn  ooff  ddiiaaggnnoossiiss  
dhe �BEp ǁere grateful that the neoplasia ǁas discovered at an early stage during folloǁ-up 
andͬor ďy chance during gastroscopy ďecause of symptomatic refluǆ disease͘ 
 
���ƉϮ͘Ϯ͗ / ǁĂƐ ŚĂƉƉǇ ƚŚĂƚ ƚŚĞǇ ĚŝƐĐŽǀĞƌĞĚ ĐĞůůƐ ǁŝƚŚ ĨŝƌƐƚ ŝƌƌĞŐƵůĂƌŝƚŝĞƐ ďĞĨŽƌĞ ďĞĐŽŵŝŶŐ 
ĐĂŶĐĞƌ͘ 
���ƉϮ͘ϯ͗ / ǁŽŶ ƚŚĞ ůŽƚƚĞƌǇ͊ / ĨĞĞů ǀĞƌǇ ŐŽŽĚ͕ ďƵƚ / ĂůǁĂǇƐ ŚĂǀĞ ďĞĞŶ ǀĞƌǇ ƉŽƐŝƚŝǀĞ͘ / Ăŵ ŚĂƉƉǇ 
ƚŚĂƚ / ŐŽƚ ƚŚĞ ƚƌĞĂƚŵĞŶƚ͕ ŽƚŚĞƌǁŝƐĞ ŝƚ ŚĂĚ ŐŽŶĞ ĐŽŵƉůĞƚĞůǇ ǁƌŽŶŐ ǁŝƚŚ ŵĞ͘ 
 
dhe general practitioner played an important role in the appropriate and timely referral to 
the hospital for an upper '/ endoscopy͘ Warticipants eǆperienced a minimal and temporary 
negative impact on their HRQoL at time of diagnosis͕ mainly due to uncertainties caused ďy 
a lacŬ of Ŭnoǁledge aďout the diagnosis͘ /n addition͕ a numďer of participants eǆperienced 
the initial diagnosis as a relief͕ ďecause it provided an eǆplanation for their complaints͘ Both 
�BEp and E�BEp reported that their relatives had little Ŭnoǁledge of Barrett’s esophagus͘ 
Kverall͕ participants in the �BE groups felt ǁell informed ďy the medical team ;physician͕ 
nurse practitioner and endoscopy teamͿ͖ hoǁever͕ E�BEp eǆperienced the need to ďe 
further informed͕ in particular͕ Ƌuestions and uncertainties aďout hoǁ to notice changes in 
the esophagus and ǁhen to contact their physician͘ dhe group of �BEp considered emotional 
support from family to ďe important͕ in ǁhich the E�BEp considers it particularly important 
that possiďle diets͕ such as not eating spicy food͕ are taŬen into account ǁhile preparing 
food͘ Both the �BEp and E�BEp indicated that in general they eǆperienced a good HRQoL͕ 
ǁith a minimal emotional ďurden from the diagnosis of Barrett’s esophagus͘ Hoǁever͕ 
uncertainties just ďefore and after an endoscopy increased the ďurden͘ 
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^̂yymmppttoommss  
Eǆperiencing symptoms such as refluǆ͕ dyspepsia͕ regurgitation and dysphagia ǁas 
considered as the most influencing factors on HRQoL ďy ďoth groups͘ /n addition͕ �BEp 
indicated that they eǆperienced just a feǁ ďurdensome symptoms during the endoscopic 
treatment phase͘ Kf these symptoms͕ pain after endoscopic procedures ǁas the most 
stressful condition͘ Knly patients ǁith a complicated treatment phase͕ such as stenosis for 
ǁhich dilatation is reƋuired͕ eǆperienced the process of treatment as more ďurdensome͘ /t 
ǁas remarŬaďle that several �BEp reported less refluǆ and dyspepsia complaints after 
completing the process of endoscopic treatment and achieved complete remission of 
Barrett’s esophagus͘ Hoǁever͕ the majority still eǆperienced mild daily symptoms of 
dysphagia͕ as a result of ǁhich they ate sloǁer and cheǁed their food longer͘ 

ddaaďďllee  ϮϮ͘ Wrioriting influencing factors

&actors prioritiǌed during the four focus groups͗ first͕ scored on percentage of &' discussed͕ and then scored on priority͕ giving position ϭ ǁith ϭϬ 

points͕ position Ϯ ǁith ϵ points͕ and so on͘ �BE͕ dysplastic Barrett’s esophagus͖ E��͕ esophageal adenocarcinoma͖ '/͕ gastrointestinal͖ HRQKL͕ 

health-related Ƌuality of life͖ E�BE͕ nondysplastic Barrett’s esophagus͘ 

  &&''  
ddiis s cc u usssseedd  ddoottaall  &&aaccttoorrss  iinnfflluueenncciinngg  HHRRQQKKLL  ;;ййͿͿ  
ssccoorree  

ddyyppee  ooff  ffooccuuss  ggrroouupp  

ϭϬϬ Ϯϵ Ϯ п E�BE͕ Ϯ п �BE 

ϭϬϬ Ϯϳ Ϯ п E�BE͕ Ϯ п �BE 

ϭϬϬ Ϯϱ Ϯ п E�BE͕ Ϯ п �BE 

ϳϱ ϮϮ Ϯ п E�BE͕ Ϯ п �BE 

ϱϬ ϭϳ Ϯ п E�BE 

ϱϬ ϭϭ Ϯ п �BE 

ϱϬ ϭϬ Ϯ п �BE 

ϱϬ ϴ Ϯ п �BE 

ϱϬ ϳ Ϯ п E�BE 

Ϯϱ ϮϬ Ϯ п �BE 

Ϯϱ ϭϴ Ϯ п �BE 
Ϯϱ ϵ ϭ п E�BE 

Ϯϱ ϳ ϭ п �BE 

Ϯϱ ϲ ϭ п E�BE 

Ϯϱ ϱ ϭ п E�BE 

Ϯϱ ϱ ϭ п �BE 

Ϯϱ ϯ ϭ п �BE 

Ϯϱ Ϯ ϭ п �BE 

^ymptoms of dyspepsia and dysphagia 

/nformation given ďy medical team 

Medication 

Lifestyle and diet 

/nterval ďetǁeen upper '/  endoscopy͕ perceived  as 

long 

^upport of family 

&ear of cancer ;recurrenceͿ 

^upport of general practitioner 

^leeping position 

drust in physician 

Reassurance ďy upper '/  endoscopy 

End of surveillance at ϳϱ years 

Eǆplanation for complaints ǁith diagnosis Barrett’s 
esophagus 

^tress in daily life 

then to contact the physician 

&ear and uncertainty ďefore upper '/ endoscopy 

�iagnosis Barrett’s esophagus is insidious 

E�� in family or friends 

/gnorance of environment aďout Barrett’s esophagus Ϯϱ ϭ ϭ п �BE 
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���ϭ͘ϰ͗ &Žƌ ĞǆĂŵƉůĞ͕ ŝĨ / ĞĂƚ ĂŶ ĂƉƉůĞ͕ / ŚĂƌĚůǇ ĐĂŶ ƐǁĂůůŽǁ ƚŚŽƐĞ ƉŝĞĐĞƐ͘ dŚĞŶ / ŚĂǀĞ ƚŽ 
ƚĂŬĞ Ă ůŝƚƚůĞ ǁĂƚĞƌ͘ ;ƚǁŽ ƉĂƌƚŝĐŝƉĂŶƚƐ ĐŽŶĨŝƌŵͿ͘ 

E���ϰ͘ϴ͗ EŽǁ ŝƚ͛Ɛ ĂĐƚƵĂůůǇ ŶŽƚ ƐŽ ďĂĚ͕ / ŚĂǀĞ Ă ĨĞǁ ĐŽŵƉůĂŝŶƚƐ ǁŚĞŶ / ĞĂƚ ĐĞƌƚĂŝŶ ƚŚŝŶŐƐ͘ 

E�BEp seemed to eǆperience feǁer symptoms in daily life than the �BEp͘ ^pecific food 
products and haďits͕ such as drinŬing alcohol or orange juice͕ eating spicy or fatty food and 
eating late at night͕ ǁere main triggers of developing symptoms of pyrosis͕ refluǆ and 
dyspepsia in ďoth groups͘ 
Eǆperiencing symptoms of refluǆ at night ǁas reported as most ďothersome͘ Both �BEp and 
E�BEp indicated that adjusting their sleeping position ǁas important͕ ǁith the ďacŬrest of 
the ďed ďeing raised͘ dhe Barrett’s esophagus diagnosis has no negative impact on the 
possiďility to eǆercise and relaǆ͘ Warticipants considered losing ǁeight as a positive factor͕ 
eǆperiencing feǁer symptoms as a result͘ 
 
hhssee  ooff  mmeeddiiccaattiioonn  

���Ɖϭ͘ϭ͗ / ǁŽƵůĚŶ͛ƚ ĚĂƌĞ ŐŽ ǁŝƚŚŽƵƚ ƚŚĞ ŵĞĚŝĐĂƚŝŽŶ͘ 

E���Ɖϰ͘ϭ͗ / ĐĂŶ ůŝǀĞ ǀĞƌǇ ǁĞůů ǁŝƚŚ ƚŚŝƐ͘ dŚĂƚ Ɖŝůů ǁŽƌŬƐ ĨĂŶƚĂƐƚŝĐ͊ 

E���Ɖϰ͘Ϯ͗ / ŚĂǀĞ ƚŽ ƚĂŬĞ ƚŚŽƐĞ ŵĞĚŝĐŝŶĞƐ͕ ŝĨ / ĚŽŶ͛ƚ ƚĂŬĞ ƚŚĞŵ͕ ŝƚ ǁŝůů ŐŽ ǁƌŽŶŐ͘ dŚĞŶ͕ ƵŚ͕ 
ƚŚĞŶ /͛ŵ ŚĂǀŝŶŐ Ă ƌĞĂůůǇ ďĂĚ ĚĂǇ͘ 

�ll patients in the focus groups used maintenance treatment ǁith a daily dose of at least one 
WW/͘ dhe use of medication ǁas highly prioritiǌed ;daďle ϮͿ in the list of factors influencing 
HRQoL͘ dhere ǁas consensus ǁithin the focus groups that they cannot do ǁithout this 
medication͘ /n addition͕ patients are aǁare that they have to use these medicines 
throughout the rest of their lives͘ dhe E�BEp indicate that they are concerned aďout 
possiďle side effects from lifelong use͘ �dditionally͕ reports on the internet aďout possiďle 
side effects such as increased risŬ of dementia and loǁ levels of vitamin BϭϮ ǁere 
mentioned͘ E�BEp indicate that they ǁould value receiving more information aďout this 
suďject͘ dhe �BEp did not share this concern͘ dhe participants in the E�BE group discussed 
the possiďility of surgery instead of taŬing a daily dose of WW/͘ dhey concluded that they 
ǁould appreciate if the physician ǁould proactively inform them aďout the considerations 
ďetǁeen surgery and medical therapy͘ 
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&&eeaarr  ooff  ccaanncceerr  
���Ϯ͘ϲ͗ / ĂůƐŽ ŚĂǀĞ ƐŽŵĞ ĨĞĂƌ ƚŚĂƚ ŝƚ ǁŝůů ƌĞƚƵƌŶ͘ �Ƶƚ / ĂůƐŽ ŬŶŽǁ ŝĨ / ƌĞŐƵůĂƌůǇ ĐŽŵĞ ŝŶ ĨŽƌ 
ƚŚĞ ĞŶĚŽƐĐŽƉǇ͕ ƚŚĞǇ ǁŝůů ƐĞĞ ƉƌŽŐƌĞƐƐŝŽŶ ŝŶ ƚŝŵĞ ĂŶĚ ƚŚĞŶ ƚŚĞǇ ĐĂŶ ĚŽ ƐŽŵĞƚŚŝŶŐ ĂďŽƵƚ ŝƚ͘ 

E���ϯ͘ϰ͗ /Ĩ /͛ŵ ĞǆƉĞƌŝĞŶĐŝŶŐ ĐŽŵƉůĂŝŶƚƐ ŝŶ ƚŚŝƐ ƌĞŐŝŽŶ ;ĞƉŝŐĂƐƚƌŝĐͿ ƚŚĞŶ / ƚŚŝŶŬ ǁŚĂƚ ŝƐ 
ŐŽŝŶŐ ŽŶ͍ �ŶĚ ƚŚĞŶ / ĨĞĞů Ă ďŝƚ ŵŽƌĞ ŝŶƐĞĐƵƌĞ͘ 

tithin the E�BEp as ǁell the �BEp͕ there ǁas consensus that the presence of E�� in family 
or friends increased fear of cancer͘ Watients referred to the poor prognoses ǁith an advanced 
E�� and the poor HRQKL in the final stage of life of these patients͘ Eǆperiencing symptoms 
of pain͕ refluǆ or dysphagia ǁere additional important triggers for increased anǆiety and fear 
of cancer͘ 
�ll eǆcept one �BEp indicated that they infreƋuently thinŬ of cancer or dysplasia recurrence͘ 
dhis limited fear of recurrence ǁas attriďuted to trust in their physician and in undergoing 
endoscopic surveillance procedures͘ 
 
ddrruusstt  iinn  pphhyyssiicciiaann  aanndd  eennddoossccooppiicc  pprroocceedduurreess  

���ϭ͘ϱ͗ �ǀĞƌǇ ƚŝŵĞ͕ ďĞĨŽƌĞ ƚŚĞ ĞŶĚŽƐĐŽƉǇ͕ / ĨĞĞů ƵŶƐƵƌĞ͘ /ƚ ŐŝǀĞƐ ŵĞ ƌĞĂƐƐƵƌĂŶĐĞ ƚŚĂƚ 
ĞǀĞƌǇƚŚŝŶŐ ŝƐ ĨŝŶĞ͘ 

E���ϯ͘ϳ͗ / ĂŐƌĞĞ͘ /ƚ ŐŝǀĞƐ Ă ƉĞĂĐĞ ŽĨ ŵŝŶĚ͕ ǁĞ ĂƌĞ ƵŶĚĞƌ ĐŽŶƚƌŽů͘ � ůŽƚ ŽĨ ƉĞŽƉůĞ ĚŽŶ͛ƚ ŚĂǀĞ 
ƚŚĂƚ ĂŶĚ ƚŚĞǇ ŵĂǇ ǁĞůů ďĞ ƚŽŽ ůĂƚĞ͘ 

E�BEp perceived the ϯ- to ϱ-year interval ďetǁeen upper '/ endoscopies to ďe long͘ dhe 
majority of E�BEp did not understand the rationale for this interval͘ Warticipants aged ϳϬ 
years and older indicated that having to discontinue upper '/ endoscopies at ϳϱ years of age 
made them feel anǆious͘ Warticipants ǁould have preferred surveillance endoscopies to 
continue as long as health permits͘ Both groups found it important to receive information 
aďout guidelines and arguments for the intervals or discontinuation of the surveillance 
endoscopies͘ Both E�BEp and the �BEp indicated that getting the results of the endoscopy 
is reassuring͘ &urthermore͕ sedation during the endoscopy ǁas highly appreciated͘ 
 

dhe �BEp eǆperienced a high degree of trust in the medical team and the eǆpertise of the 
physicians͘ dhey appreciated the easily accessiďle support provided ďy a nurse practitioner͘ 
dhere ǁas consensus ǁithin the �BEp group that stress and tension increase just ďefore the 
neǆt treatment or folloǁ-up endoscopy͘ �BEp stated the importance of early detection of 
dysplasia in Barrett’s esophagus͘ Wreferaďly͕ patients ǁould liŬe to have a preventive 
eǆamination or a population screening in the form of a home test͘ 
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��iissccuussssiioonn  
dhis study aimed to assess the most important factors influencing HRQoL according to E�BE 
and �BE patients͘ do the ďest of our Ŭnoǁledge͕ this is the first Ƌualitative study eǆploring 
factors influencing HRQoL among E�BE and �BE patients͘ Warticipants identified symptoms 
of refluǆ and dyspepsia͕ use of medication͕ fear of cancer and trust in physicians and 
endoscopic procedures as the most important factors influencing HRQoL͘ &ear of cancer 
;recurrenceͿ ǁas more prominently discussed in the �BEp groups than in the E�BEp groups͘ 
dhe importance of clear education on Barrett’s esophagus͕ alloǁing patients to ďetter 
understand͕ for eǆample͕ the choice of interval of the upper '/ surveillance endoscopies͘ dhis 
interval ǁas a predominant theme in the E�BEp groups͘ Kverall͕ �BEp and E�BEp indicated 
that they eǆperienced a minimal emotional ďurden from the diagnosis Barrett’s esophagus͘ 
dhese findings are consistent ǁith those of Britton et al͕͘ ǁho found three Ŭey potential 
impacts on HRQoL͗ symptom control͕ ǁorry of esophageal cancer and ďurden of surveillance 
endoscopyϴ

͘ dhere ǁas consensus that eǆperiencing refluǆ and dyspepsia ǁas the most 
important factor influencing HRQoL͘ dhis finding is in line ǁith previous studies in this area 
linŬing eǆperiencing symptoms as refluǆ and dyspepsia ǁith decreased HRQoLϭϯʹϭϱ͘ 
Wrevious Ƌuantitative studies shoǁed a significantly decreased HRQoL among Barrett’s 
esophagus patientsϭϰ-ϭϳ͘ /n contrast͕ ǁe found a good overall HRQoL ǁith a minimal 
emotional ďurden from the diagnosis Barrett’s esophagus in the present Ƌualitative study as 
ǁell as in the previous Ƌuantitative study of our groupϭϱ͘ 
�onsistent ǁith the literatureϰ͕ϴʹϭϬ͕ϭϱ͕ϭϴ͕ the present study found that although a minority of 
patients ;discussed more in the �BEp than E�BEpͿ mentioned that fear of cancer had a daily 
impact on their Ƌuality of life͕ all patients agreed that eǆperiencing symptoms increased 
thoughts of developing cancer͘ �nother factor increasing fear of cancer ǁas the presence of 
E�� in family or friends͘ dhis finding seems consistent ǁith our previous study͕ in ǁhich ǁe 
found that the presence of cancer in family or friends ǁas associated ǁith overestimating 
one’s oǁn risŬ of developing E��ϭϱ͘ 
drust in the medical team and eǆpertise of the physician in endoscopic procedures ǁas 
reported as an imported factor improving HRQoL in ďoth groups͕ ďut most prominent in the 
�BEp group͘ � previous revieǁ stated that in E�BE patients’ ǁith heightened anǆiety aďout 
the risŬ of cancer progression͕ almost universally relied on endoscopic surveillance as 
providing a safety netϭϵ͘ /n addition͕ �rney et al͘ shoǁed similar findings as trust in physicians 
and interpersonal interaction ǁith staff as an important predictor of their intension to adhere 
to surveillanceϰ͘ 
dhe participants in the �BE groups reported to ďe ǁell informed aďout their Barrett’s 
esophagus diagnosis and recommended ;endoscopicͿ treatment͘ dhis finding is in contrast 
ǁith previous studies suggesting that Barrett’s esophagus patients have a limited Ŭnoǁledge 
and understanding of their conditionϴʹϭϬ͘ /t may ďe that participants in the present study 
ďenefitted from the fact that they ǁere treated ďy physicians and nurse practitioner 
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specialiǌed in Barrett’s esophagus in a referral center for Barrett’s esophagus͘ te found that 
E�BEp often mentioned douďts and Ƌuestions aďout the Barrett’s esophagus diagnosis͘ 
Wossiďly these douďts and Ƌuestions are due to the fact that E�BEp receive less intensive 
monitoring and support than �BEp ǁith endoscopy results ďeing discussed during telephone 
consultations͘ 
dhis study ǁith a Ƌualitative focus group design has some limitations͘ &irst͕ the aďility to 
generaliǌe the findings in this study is someǁhat limited ďecause participants ǁere included 
from a single͕ tertiary referral center for Barrett’s esophagus͘ Hoǁever͕ as European 
guidelines advice͕ �BE patients most liŬely are treated in a referral center for Barrett’s 
esophagusϮϬ͘ ^econd͕ due to the fact that the oďserver is part of the medical team͕ patients 
may have ďeen reluctant to give negative feedďacŬ aďout their eǆperiences ǁith this team͘ 
dhird͕ particular disadvantage of a focus group design is the possiďility that the participants 
may not have eǆpressed their honest and personal opinions aďout the topic at hand͘ dhey 
may ďe hesitant to eǆpress their thoughts͕ especially ǁhen their thoughts oppose the vieǁs 
of another participant͘ dhese last tǁo limitations have ďeen overcome as much as possiďle 
ďy using an eǆperienced moderator͘ 
 
��oonncclluussiioonn  
Watients ǁith E�BE and �BE indicated symptoms of refluǆ and dyspepsia as most influencing 
factors on their HRQoL͘ /n addition͕ the use of medication͕ fear of cancer and trust in their 
physician and endoscopic procedures are stated as important͘ /n general͕ they are 
eǆperiencing a good HRQoL͕ ǁith a minimal emotional ďurden from the diagnosis Barrett’s 
esophagus͘ dhis study underlines the importance of adeƋuate treatment and providing the 
Barrett’s esophagus patients information tailored to their personal needs͘ &urther research 
should ďe undertaŬen to investigate͕ ǁhether these factors͕ important for Barrett’s 
esophagus patients͕ are actually included in the tools measuring HRQoL in Barrett’s 
esophagus patients͘ 
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RReeffeerreenncceess  
ϭ͘ Barrett ER͘ �hronic peptic ulcer of the oesophagus and ͚oesophagitis’͘ Br : ^urg ϭϵϱϬ͖ 

ϯϴ͗ϭϳϱʹϭϴϮ͘ 
 

Ϯ͘ �llison WR͕ :ohnstone �^͘ dhe oesophagus lined ǁith gastric mucous memďrane͘ 
dhoraǆ ϭϵϱϯ͖ ϴ͗ϴϳʹϭϬϭ͘ 

 

ϯ͘ zousef &͕ �ardǁell �͕ �antǁell MM͕ 'alǁay <͕ :ohnston Bd͕ Murray L͘ dhe incidence 
of esophageal cancer and high-grade dysplasia in Barrett’s esophagus͗ a systematic 
revieǁ and meta-analysis͘ �m : Epidemiol ϮϬϬϴ͖ ϭϲϴ͗ϮϯϳʹϮϰϵ͘ 

 

ϰ͘ �rney :͕ Hinojosa-Lindsey M͕ ^treet RL :r͕ Hou :͕ El-^erag HB͕ EaiŬ ��͘ Watient 
eǆperiences ǁith surveillance endoscopy͗ a Ƌualitative study͘ �ig �is ^ci ϮϬϭϰ͖ 
ϱϵ͗ϭϯϳϴʹϭϯϴϱ͘ 

 

ϱ͘ EssinŬ-Bot ML͕ <ruijshaar ME͕ Bac �:͕ tismans W:͕ ter Borg &͕ ^teyerďerg Et͕ 
^iersema W�͘ �ifferent perceptions of the ďurden of upper '/ endoscopy͗ an 
empirical study in three patient groups͘ Qual Life Res ϮϬϬϳ͖ ϭϲ͗ϭϯϬϵʹϭϯϭϴ͘ 

 

ϲ͘ Mayo E͘ �ictionary of Quality of Life and Health Kutcomes Measurement͘ 
MilǁauŬee͕ t/͗ /nternational ^ociety for Quality of Life Research͖ ϮϬϭϱ͘ 

 

ϳ͘ �rocŬett ^�͕ Lippmann Q<͕ �ellon E^͕ ^haheen E:͘ Health-related Ƌuality of life in 
patients ǁith Barrett’s esophagus͗ a systematic revieǁ͘ �lin 'astroenterol Hepatol 
ϮϬϬϵ͖ ϳ͗ϲϭϯʹϲϮϯ͘ 

 

ϴ͘ Britton :͕ <eld R͕ Wrasad E͕ Hamdy ^͕ McLaughlin :͕ �ng z͘ Effect of diagnosis͕ 
surveillance͕ and treatment of Barrett’s oesophagus on health-related Ƌuality of life͘ 
Lancet 'astroenterol Hepatol ϮϬϭϴ͖ ϯ͗ϱϳʹϲϱ͘ 

 

ϵ͘ Britton :͕ Hamdy ^͕ McLaughlin :͕ Horne M͕ �ng z͘ Barrett’s oesophagus͗ a Ƌualitative 
study of patient ďurden͕ care delivery eǆperience and folloǁ-up needs͘ Health Eǆpect 
ϮϬϭϵ͖ ϮϮ͗Ϯϭʹϯϯ͘ 

 

ϭϬ͘ 'riffiths H͕ �avies R͘ hnderstanding Barrett’s columnar lined oesophagus from the 
patients’ perspective͗ Ƌualitative analysis of semistructured intervieǁs ǁith patients͘ 
&rontline 'astroenterol ϮϬϭϭ͖ Ϯ͗ϭϲϴʹϭϳϱ͘ 

 

ϭϭ͘ Eďrahim ^͘ �linical and puďlic health perspectives and applications of health-related 
Ƌuality of life measurement͘ ^oc ^ci Med ϭϵϵϱ͖ ϰϭ͗ϭϯϴϯʹϭϯϵϰ͘ 

 

ϭϮ͘ Hsieh H&͕ ^hannon ^E͘ dhree approaches to Ƌualitative content analysis͘ Qual Health 
Res ϮϬϬϱ͖ ϭϱ͗ϭϮϳϳʹϭϮϴϴ͘ 

 

ϭϯ͘ Lee ^t͕ Lien H�͕ �hang �^͕ <o �t͕ dung �&͕ zeh H�͘ Health-related Ƌuality of life of 
suďjects ǁith Barrett’s esophagus in a �hinese population͘ WLo^ Kne ϮϬϭϳ͖ 
ϭϮ͗eϬϭϵϬϮϬϭ͘ 
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ϭϰ͘ Elouďeidi M�͕ Wrovenǌale �͘ Health-related Ƌuality of life and severity of symptoms 
in patients ǁith Barrett’s esophagus and gastroesophageal refluǆ disease patients 
ǁithout Barrett’s esophagus͘ �m : 'astroenterol ϮϬϬϬ͖ ϵϱ͗ϭϴϴϭʹϭϴϴϳ͘ 

 

ϭϱ͘ van der Ende-van Loon M�͕ Rosmolen t�͕ Houterman ^͕ ^choon E:͕ �urvers tL͘ 
�ancer risŬ perception in relation to associated symptoms in Barrett’s patients͗ a 
cross sectional study on Ƌuality of life͘ hnited European 'astroenterol : ϮϬϭϴ͖ 
ϲ͗ϭϯϭϲʹϭϯϮϮ͘ 

 

ϭϲ͘ 'erson LB͕ hllah E͕ Hastie d͕ 'oldstein M<͘ �oes cancer risŬ affect health-related 
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��ďďssttrraacctt  
WWuurrppoossee    
Barrett esophagus ;BEͿ is associated ǁith a significant decrease of health-related Ƌuality of 
life ;HRQoLͿ͘ doo often͕ patient-reported outcome measures ;WRKMsͿ are applied ǁithout 
considering ǁhat they measure and for ǁhich purposes they are suitaďle͘ tith this 
systematic revieǁ͕ ǁe provide researchers and physicians ǁith an overvieǁ of all the 
instruments previously used for measuring HRQoL in BE patients and ǁhich WRKMs are most 
appropriate from the patient’s perspective͘  
 
MMeetthhooddss    
� comprehensive search ǁas performed to identify all WRKMs used for measuring HRQoL in 
BE patients͕ to identify factors influencing HRQoL according to BE patients͕ and to evaluate 
each WRKM from a patients’ perspective͘  
 
RReessuullttss    
�mong the Ϯϳ studies͕ a total of ϯϮ different HRQoL instruments ǁere identified͘ Eone of 
these instruments ǁere designed or validated for use in BE patients͘ &our Ƌualitative studies 
ǁere identified eǆploring factors influencing HRQoL in the perceptions of BE patients͘ dhese 
factors included fear of cancer͕ anǆiety͕ trust in physician͕ sense of control͕ uncertainty͕ 
ǁorry͕ ďurden of endoscopy͕ Ŭnoǁledge and understanding͕ gastrointestinal symptoms͕ 
sleeping difficulties͕ diet and lifestyle͕ use of medication͕ and support of family and friends͘ 
 
��oonncclluussiioonn  
Eone of the Ƌuantitative studies measuring HRQoL in BE patients sufficiently reflected the 
perceptions of HRQoL in BE patients͘ Knly gastrointestinal symptoms and anǆiety ǁere 
addressed in the majority of the studies͘ &or the selection of WRKMs͕ ǁe encourage 
physicians and researchers measuring HRQoL to choose their WRKMs from a patient 
perspective and not strictly ďased on health professionals’ definitions of ǁhat is relevant͘ 
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//nnttrroodduuccttiioonn  
Barrett’s esophagus ;BEͿ is a premalignant condition involving metaplastic transformation of 
the loǁer esophageal lining from sƋuamous to intestinal epithelium͕ due to 
gastroesophageal refluǆ disease ;'ER�Ϳϭ͕Ϯ͘ BE is associated ǁith an increased risŬ of an 
esophageal adenocarcinoma ;E��Ϳ͘ dhe relative risŬ of E�� in patients ǁith non-dysplastic 
BE is ϯϬʹϭϮϱ times higher compared to the general population͘ Watients therefore undergo 
regular endoscopic surveillance for early detection of malignant transformation͘ �lthough 
early detection may lead to improved survival͕ the aďsolute risŬ for malignant transformation 
is loǁ ;approǆimately Ϭ͘ϯʹϬ͘ϱй per yearͿϯ͕ ϰ and the efficacy of surveillance and the influence 
of BE on life eǆpectancy are still Ƌuestionedϰʹϳ͘ dhe effect of endoscopic surveillance 
programs on patient’s perspective and Ƌuality of life should͕ therefore͕ not ďe neglectedϴ͘ 
BE is associated ǁith a significant decrease of health related Ƌuality of life ;HRQoLͿ͕ measured 
ǁith ďoth generic and disease-targeted instrumentsϵ͘ /n addition͕ patients ǁith BE are at risŬ 
for psychological conseƋuences such as depression͕ anǆiety͕ and stress͘ dhese negative 
effects of BE on HRQoL and psychological health may ďe related to patients’ perception of 
the risŬ of developing E��ϵ͘ HRQoL is generally considered to encompass patients’ physical͕ 
psychological͕ and social functioning͕ ǁhich can ďe affected ďy ďoth the disease and 
treatmentϭϬ͘ 
Eoǁadays͕ there is an increased aǁareness in international health care policy on the 
importance of measuring Ƌuality of care͘ Watient-reported outcomes ;WRKͿ are an important 
instrument for measuring Ƌuality of care͕ enaďling improvement and transparency in health 
care͘ dhe choice of ǁhat to measure ;WRKͿ and hoǁ to measure is a complicated ďut 
important process͘ doo often͕ patient-reported outcome measurements ;WRKMsͿ are 
applied ǁithout considering ǁhat they should measure and for ǁhich purposes they are 
suitaďle͘ dhere is a rapid increase of Ƌuestionnaires to choose from͕ hoǁever͕ it is often not 
clear ǁhich one is the ďest given its purpose͘ �urrently͕ there is no BE-specific WRKM 
availaďle͘ 
/n this systematic revieǁ͕ ǁe ǁill identify all WRKMs used for measuring HRQoL in BE patients͕ 
identify factors influencing HRQoL according to BE patients͕ and evaluate each WRKM from a 
patient’s perspective͘ dhis systematic revieǁ is part of a research project on the development 
of a person-centered measurement tool͕ measuring HRQoL in BE patients͘ 
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MMaatteerriiaallss  aanndd  mmeetthhooddss  
dhis systematic revieǁ ǁas performed in accordance ǁith the preferred reporting items for 
systematic revieǁs and meta-analyses ;WR/^M�Ϳ statementϭϭ͘ 
 
LLiitteerraattuurree  sseeaarrcchh  
dǁo independent researchers ;MvdE and �^Ϳ independently conducted a systematic search 
from inception to &eďruary ϭ͕ ϮϬϮϭ in the folloǁing electronic dataďases͗ Wuďmed͕ EMB�^E͕ 
�/E�HL͕ and Wsyc/E&K͘ do search the dataďases͕ ǁe used medical suďject headings ;Me^HͿ 
and freeteǆt ǁords ;&ig͘ ϭͿ͘ te additionally carried out reference and citation searches of all 
included articles and relevant revieǁ articles͘ 
 
//nncclluussiioonn  aanndd  eeǆǆcclluussiioonn  ccrriitteerriiaa  
^tudies ǁere included ǁhen they ǁere ǁritten in English and included only patients over ϭϴ 
years old͘ Each article ǁas judged against tǁo sets of inclusion criteria ;&ig͘ ϭͿ͘ 
 
;ϭͿ ^tudies using HRQoL WRKMs ǁere included ǁhen they met the folloǁing criteria͗ 
hsing one or more WRKMs for assessing HRQoL in BE patients͘ � WRKM ǁas defined as any 
self-administered QKL instrument assessing one of the three core domains descriďed ďy the 
torld Health �ssociation͗ physical͕ social͕ and psychological ǁellďeingϭϮ͘ 
Measuring HRQoL in patients ǁith a study population containing more than Ϯϱй BE patients͘ 
tith this criterion͕ ǁe aimed to ensure that the authors chose their WRKMs from a 
perspective of the BE population͘ ^uďseƋuently͕ ǁe used a criterion of inclusion of nхϮϱ to 
guarantee an acceptaďle Ƌuality of the included articles ǁith a Ƌuantitative approach͘ 
^tudies ǁith primarily post-surgery measurements ǁere eǆcluded͘ 
;ϮͿ ^tudies on influencing factors ǁere included ǁhen they met the folloǁing criteria͗ 

• hsing a Ƌualitative methodology ;e͘g͕͘ focus groups or in-depth intervieǁsͿ 
• ^tudies including only BE patients͘ 

 
��aattaa  eeǆǆttrraaccttiioonn  aanndd  aannaallyyssiiss  

ϭ͘ /ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ WZKDƐ 
dhe details of all included studies ;e͘g͕͘ aim͕ sample siǌes͕ study oďjectives͕ the level of 
evidence according to the Kǆford �entre for Evidence-Based Medicine ;K�EBMͿ criteriaϭϯ͕ 
and the WRKMs used for measuring HRQoLͿ ǁere reported in a summary taďle͘ ̂ uďseƋuently͕ 
it ǁas determined ǁhether a validation in the BE population ǁas descriďed in the reference 
literature of the included articles͘ Kďjectives and domains of each WRKM ǁere oďtained͘ 
WRKMs measuring perceived cancer risŬ͕ time trade-off͕ and standard gamďle scores ǁere 
not used for analyses͘ 
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Ϯ͘ /ĚĞŶƚŝĨŝĐĂƚŝŽŶ ŽĨ ŝŶĨůƵĞŶĐŝŶŐ ĨĂĐƚŽƌƐ ĂĐĐŽƌĚŝŶŐ ƚŽ �� ƉĂƚŝĞŶƚƐ
do identify factors influencing HRQoL according to BE patients͕ Ƌuality assessment ǁas 
independently conducted ďy tǁo researchers ;MvdE and �^Ϳ using the �ritical �ppraisal ^Ŭills 
Wrogramme ;��^WͿ criteria͖ a ϭϬ-item checŬlist designed for use in the appraisal of Ƌualitative 
research studiesϭϰ͘ /n addition͕ factors ǁere evaluated according to their relevance͘ do 
evaluate intra-rater and inter-rater reliaďility in the factors eǆtracted from the literature 
revieǁ͕ tǁo revieǁers ;MvdE and �^Ϳ each independently eǆtracted a list of potential factors 
from the articles included͘ dhe tǁo lists ǁere compared͕ and differences resolved ďy 
consensus͘ �ll influencing factors identified ǁere categoriǌed into domains according to the 
patient-reported outcomes measurement information system ;WRKM/^Ϳ �dult ^elf-Reported 
Health modelϭϱ͘ 

ϯ͘ �ǀĂůƵĂƚŝŽŶ ŽĨ ĞĂĐŚ WZKD
&inally͕ each WRKM ǁas evaluated in terms of its aďility to capture factors important to BE 
patients͘ &or each factor͕ it ǁas eǆamined ǁhether this ǁas measured ǁith an item of the 
WRKM͘ � distinction ǁas made ďetǁeen addressing a factor directly or indirectly in an item 
of the Ƌuestionnaire͘ &or eǆample͕ ǁhen a Ƌuestionnaire inƋuired aďout pain in general͕ the 
factor epigastric pain ǁas considered to ďe measured indirectly͘

&&iigguurree ϭϭ  �ataďase search in- and eǆclusion criteria
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&&iigguurree͘͘ ϮϮ  WR/^M� ϮϬϬϵ &loǁ diagram 
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RReessuullttss  
dhe literature search identified ϰϬϮ articles͘ dǁenty-seven articles met the inclusion criteria 
for HRQoL WRKMs͕ after manual revieǁ of the full teǆts͕ and ǁere included for analysis͘ &our 
Ƌualitative studies that met the criteria for influencing factors ǁere included ;&ig͘ ϮͿ͘ 

//ddeennttiiffiiccaattiioonn  ooff  WWRRKKMMss  
�mong the Ϯϳ studiesϭϲʹϰϮ͕ ϯϮ different WRKMs ;daďle ϭͿ ǁere identified͘ � total of nine 
studiesϭϲ͕Ϯϭ͕ϮϮ͕ϯϭ͕ϯϰ͕ϯϱ͕ϰϬʹϰϮ used WRKMs that ǁere not formally validated͘ dhe study of ^haheen 
et al͘ϯϭ used a disease-specific BE Ƌuestionnaire͘ Hoǁever͕ to our Ŭnoǁledge͕ this specific BE 
Ƌuestionnaire has not ďeen properly validated͘ 
dhe study of ^haheen et al͘ϯϭ used a disease-specific BE Ƌuestionnaire͘ Hoǁever͕ to our 
Ŭnoǁledge͕ this specific BE Ƌuestionnaire has not ďeen properly validated͘ 
�n average of ϯ ;range ϭʹϱͿ WRKMs per study ǁere used͘ daďle Ϯ demonstrates a summary 
of sample and design characteristics of studies reporting HRQoL in BE patients͘ dhe mean 
numďer of WRKMs used per study did not change over the years͘ dhree Level Ϯ studies ǁere 
found using WRKMs in a R�d design͘ dhe majority ;ϴϳ͘ϵйͿ ǁere Level ϯ studies per K�EBM 
criteriaϭϯ͘ 

&&&iigguurree  ϯϯ͘͘  dop ϭϬ most freƋuently reported WRKMs

�ďďreviations͗ R�Q͗ dhe Refluǆ �isease Questionnaire͕ QKLR��͗ Quality of Life in Refluǆ and �yspepsia͕ 'ER�- HRQL͗ dhe 'astroesophageal Refluǆ 

�isease-Health Related Quality of Life͕ EQ-ϱ�͗ EuroQKL-ϱ�͕ 'ER�-Q͗ 'astroesophageal refluǆ disease-Ƌuestionnaire͕ EKRd�-QLQ-KE^ϭϴ͗ dhe European 

Krganiǌation for Research and dreatment of �ancer Quality of Life Questionnaire - Kesophageal �ancer Module͕ EKRd�-QLQ-�ϯϬ͗ dhe European  

Krganiǌation for Research and dreatment of �ancer Quality of Life Questionnaire͕ H��^͗ Hospital �nǆiety and �epression ^cale͕ ^&-ϯϲ͗ dhe ϯϲ-/tem 

^hort &orm Health ^urvey Ƌuestionnaire 

0 2 4 6 8 10 12 14 16

EKRd�-QLQ-�ϯϬ

H��^

/nstrument not specified

^&-ϯϲ

EKRd�-QLQ-KE^ϭϴ

'ER�-Q

EQ-ϱ�

'ER�-HRQL

QKLR��

R�Q
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^even different WRKMs ǁere used for measuring generic HRQoL ;^&-ϯϲ͕ ^&-ϭϮ͕ ^&-ϲ�͕ 
tHKQKL-BRE&͕ L�^�͕ WRKM/^-ϭϬ͕ and the EQ-ϱ� for measuring health utilityͿ͘ dǁo disease-
specific WRKMs assessed the generic aspects of QKL in cancer patients ;EKRd�-QLQ�ϯϬ and 
QLh�ϭϬ�Ϳ͘ &ourteen different disease-specific WRKMs ǁere used͕ measuring symptoms 
related to BE ;'ER�-Q͕ 'ER�HRQL͕ B^/͕ '^R^͕ '/QL/͕ ^�L-ϵϬ͕ QKLR��͕ R�Q͕ EKRd�-
QLQKE^ϭϴ͕ the EKRd�-QLQ KE^͕ QLQ-K'Ϯϱ and five different non-validated 
ƋuestionnairesͿϭϲ͕ϯϰ͕ϯϱ͕ϰϬ͕ϰϭ͘ �ancer ǁorry ǁas measured ǁith the tK�^͕ �t^͕ and a non-
validated ƋuestionnaireϰϮ͘ dǁo WRKMs measured sleeping difficulties ;W^Q/͕ BQͿ͘ Endoscopic 
ďurden ǁas measured ǁith three different WRKMs ;/E^͕ �/^͕ and a non-validated LiŬert scale 
ƋuestionnaireϰϭͿ͘ �n additional numďer of WRKMs ǁere identified͕ measuring trust in 
physician using the trust in physician scale ;d/W^Ϳ͕ anǆiety and depression ;H��^ and a non-
validated LiŬert ƋuestionnaireͿϯϰ͕ illness perceptions ;B-/WQͿ͕ Ŭnoǁledge ǁith non-validated 
ƋuestionnaireϰϮ͕ and trust in the endoscopy ǁith a non-validated LiŬert ƋuestionnaireϰϮ͘ dhe 
ϭϬ most freƋuently cited WRKMs are illustrated in &ig͘ ϯ͘ �ll studies eǆcept fourϮϰ͕ Ϯϲ͕ ϯϭ͕ ϯϲ used 
some form of a generic WRKM for measuring HRQoL͘ dhe ^&-ϯϲ ǁas utiliǌed most often͕ 
respectively͕ in ϱϭ͘ϴй of the studies͘ ^ymptoms related to BE ǁere measured in ϴϱ͘Ϯй of 
studies͘ dhe EKRd�-QLQ-KE^ϭϴ͕ 'ER�-Q͕ QKLR��͕ R�Q͕ and 'ER�-HRQL ǁere most 
freƋuently used to measure refluǆ symptoms͘ Eon-validated Ƌuestionnaires ǁere used in 
ϯϬй of all included studies͘ 
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//ddeennttiiffiiccaattiioonn  ooff  iinnfflluueenncciinngg  ffaaccttoorrss  aaccccoorrddiinngg  ttoo  BBEE  ppaattiieennttss  
&our studies ǁith a Ƌualitative design ǁere identified͗ one study used a focus group design 
and three used patient intervieǁsϰϯʹϰϲ͘ dhe study characteristics and Ƌuality scores are 
demonstrated in daďle ϯ͘ ^tudies ǁere puďlished ďetǁeen ϮϬϭϭ and ϮϬϮϬ and ǁere 
conducted in the h< ;n с ϮͿ͕ h^� ;n с ϭͿ͕ and the Eetherlands ;n с ϭͿ͘ �ll studies shoǁed a 
minimal Ƌuality score of ϳͬϭϬ according to ��^Wϭϰ͘ tithin these studies͕ the folloǁing 
factors related to HRQoL according to BE patients ǁere identified͕ namely fear of cancer͕ 
anǆiety͕ trust in physicians͕ sense of control͕ uncertainty͕ ǁorry͕ ďurden of endoscopy͕ 
Ŭnoǁledge and understanding͕ gastrointestinal ;'/Ϳ symptoms ;e͘g͕͘ refluǆ or heartďurn͕ 
regurgitation͕ dyspepsia͕ dysphagia͕ epigastric painͿ͕ sleeping difficulties͕ diet and lifestyle͕ 
use of medication͕ and support of family and friends͘ dhese factors ǁere allocated into 
domains and displayed in a conceptual frameǁorŬ ;see &ig͘ ϰͿ͘ 

��oovveerraaggee  ooff  ffaaccttoorrss  iinn  HHRRQQKKLL  WWRRKKMMss  rreelleevvaanntt  ttoo  ppaattiieennttss  
Eone of the Ϯϳ identified WRKMs covered all factors important to BE patients ;daďle ϰͿ͘ 
'eneric WRKMs ǁere used in ϳϳ͘ϴй of all studies͕ and only a small numďer of factors ǁere 
indirectly addressed͘ &or instance͕ the commonly used ^& ϯϲ and ^&ϭϮ contained items 
indirectly addressing anǆiety and items on pain in general͘ dhe EQ-ϱ�͕ WRKM/^ ϭϬ͕ L�^�͕ 
tHKQKL-BRE& had additional items on anǆiety͕ and the EKRd�-QLQ�ϯϬ on ǁorry͘ 
dhe cancer-specific WRKMs ;EKRd�-QLQ �ϯϬ͕ EKRd�-QLQ �ϭϬ�Ϳ and the generic tHKQKL-
BRE& measured items of sleeping difficulties in addition to anǆiety and pain and indirectly 
addressed the ďurden of the use of medication͘ 
LooŬing at more disease-specific measures͕ ǁe found that the '/QL/͕ 'ER�-HRQL covered all 
factors related to '/ symptoms͘ &urthermore͕ the 'ER�-HRQL addressed an item on lifestyle͕ 
ǁhereas the '/QL/ contained an item on support of family͘ 
dhe EKRd�-QLQ-KE^ϭϴ ǁas the only WRKM ǁith items on diet and lifestyle͖ this factor ǁas 
only indirectly addressed ďy the 'ER�-HRQL and the QKLR��͘ dhe other cancer-specific 
WRKM͕ the QLQ-K'Ϯϱ͕ addressed '/ symptoms͕ as ǁell as anǆiety and ǁorry͘ dhe factors 
͚sense of control’ and ͚Ŭnoǁledge and understanding’ ǁere measured ďy items of the B-/WQ͘ 
�lthough fear of cancer ǁas stated as an important factor influencing HRQoL in the literature͕ 
it ǁas only measured in one study using the �t^ϯϴ͘ /n another study ďy Rosmolen et al͘Ϯϭ͕ ϮϮ͕ 
the tK�^ ǁas used for assessing fear of cancer ;recurrenceͿ͘ Hoǁever͕ ǁe found no 
accurate validation in the references͘ 
dhe dW^ ǁas the only WRKM measuring ͚trust in the physician͘’ dhe factors uncertainty 
;QKLR��Ϳ and endoscopic ďurden ;/E^Ϳ ǁere only indirectly assessed͘ Eo WRKMs ǁith items 
on measuring the factor endoscopy as safety net ǁere found͘ Eone of the studies address 
more than nine of the ϭϴ factors important to patients ǁith BE͘ Kverall͕ a median of ϳ ;ϬʹϵͿ 
factors͕ stated as important to patients using validated WRKMs͕ ǁere covered͘ 
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��iissccuussssiioonn  
/n this systematic revieǁ͕ ǁe identified Ϯϳ studies measuring HRQoL in BE patients͖ ǁithin 
these studies͕ ϯϮ different WRKMs ǁere used͘ Eone of the identified WRKMs ǁere specifically 
validated to measure HRQoL in BE patients͘ �onseƋuently͕ ǁe found that a total of nine 
studies ;ϯϯ͘ϯйͿ used some form of non-validated Ƌuestionnaires͘ /t is interesting to note that 
the total numďer of interventional studies that used HRQoL measurements is relatively loǁ͘ 
dhese findings are in contrast ǁith the increased numďer of endoscopic therapeutic options 
for BE patients resulting in puďlicationsϰϳ͘ 
dhe most freƋuently used WRKMs for measuring generic HRQoL ǁas the ^&-ϯϲ ;ϱϮ͘ϮйͿ͘ 
^ymptoms related to BE ǁere freƋuently ;ϴϯ͘ϰйͿ measured ďy the EKRd�-QLQKE^ϭϴ͕ 'ER�-
Q͕ 'ER�-HRQKL͕ QKLR��͕ and the R�Q͘ dhe H��^ ǁas used to measure symptoms of 
anǆiety and depression in Ϯϲй of studies͘ 
te identified four studies ǁith a Ƌualitative design eǆploring factors influencing HRQoL 
according to BE patients͘ tithin these studies͕ the folloǁing factors ǁere addressed͕ namely 
fear of cancer͕ anǆiety͕ trust in physician͕ sense of control͕ uncertainty͕ ǁorry͕ ďurden of 
endoscopy͕ Ŭnoǁledge and understanding͕ '/ symptoms͕ sleeping difficulties͕ diet and 
lifestyle͕ use of medication͕ and support of family and friends͘ dhese findings are fairly in line 
ǁith those of Britton et al͘ ϴ͘ /n this study͕ symptom control͕ psychological effects as anǆiety 
and depression͕ ǁorry of cancer͕ patients’ suďjective perceived risŬ of cancer͕ freƋuency and 
severity of ǁorry͕ and disease-specific Ŭnoǁledge ǁere considered Ŭey factors for assessing 
HRQoL in BE patients͘ 
Eone of the studies addressed more than nine of the ϭϴ factors important to patients ǁith 
BE͘ �isease-specific WRKMs ǁere more successful in covering factors important to BE 
patients͕ compared to generic WRKMs͘ /nterestingly͕ generic WRKMs ǁere used in ϳϳ͘ϴй of 
all studies͘ Hoǁever͕ generic WRKMs are used to provide comparisons ďetǁeen diseases or 
to compare data ǁith population normative values͕ not to evaluate specific patient 
populations͘ dhe selection of WRKMs is a compleǆ ďut essential process͘ ^everal documents 
for guidance in the appropriate selection of WRKMs in clinical trials are availaďle ϰϴ͘ dhe 
current revieǁ confirms the need of a more patient centered approach in measuring HRQoL 
in BE patients͘ ^ince there is no BE-specific WRKM availaďle͕ the development of a neǁ 
instrument seems inevitaďle͘ Hoǁever͕ a ǁide variety of WRKMs is currently availaďle͕ and 
the development of a neǁ measurement tool is time-consuming and compleǆ͘ � comďination 
of the folloǁing disease-specific WRKMs '/QL/ or 'ER�-HRQKL͕ ǁith the �t^͕ dW^͕ the B-/WQ 
ǁould ďe appropriate to measure factors influencing HRQoL in BE patients͘ dhis ǁould͕ 
hoǁever͕ necessitate a large numďer of Ƌuestions to ďe addressed ďy patients͘ hsing the 
͞Watient-Reported Kutcomes Measurement /nformation ^ystem͟ ;WRKM/^Ϳ dataďanŬ may 
ďe   an appropriate solution for this proďlem͘ WRKM/^ is an easily accessiďle set of person-
centered measures͕ using computeriǌed adaptive testing from large item ďanŬs for over ϳϬ 
domains relevant to a ǁide variety of chronic diseasesϰϵʹϱϭ͘ WRKM/^ enaďles comparisons 
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across populations and studies and can ďe integrated in several electronic health records͘ 
te advise clinicians to use the items͗ WRKM/^Π '/ ;disrupted and sǁalloǁing͕ refluǆ and gas 
and ďloatingͿ͕ WRKM/^Π �nǆiety͕ and WRKM/^Π ^elf-Efficacy ;Managing medications and 
treatment͕ Managing ^ymptomsͿ͘ &urther research is needed to validate the WRKM/^ 
dataďanŬ in BE patients͘ dhe current study has some limitations that need to ďe addressed͘ 
&irst͕ the aim of this revieǁ ǁas to identify studies that measure HRQoL in BE patients͘ hsing 
Me^H and free-teǆt ǁords focusing on areas of HRQoL͕ ǁe may have underestimated the 
numďer of interventional studies that used HRQoL as a secondary endpoint͘ ^econd͕ ǁe 
identified only four studies ǁith a Ƌualitative study design͘ Kf these͕ tǁo studies directly 
investigated factors important to BE patients͕ ǁhile the other tǁo used an indirect manner 
ďy focusing on patients eǆperiences ǁith surveillance endoscopy and patient ďurden͕ care 
delivery eǆperience͕ and folloǁ-up needs͘ Hoǁever͕ all factors identified in the latter tǁo 
studies ǁere confirmed in the first tǁo studies͘ dhird͕ the list of factors important to BE 
patients and the degree to ǁhich factors ǁere addressed ďy the various WRKMs is suďjective͘ 
do increase the intra-rater and inter-rater reliaďility͕  an independent eǆtraction of potential 
factors ǁas performed ďy tǁo researchers͘ /n conclusion͕ none of the studies measuring 
HRQoL in BE patients sufficiently reflected the perceptions of HRQoL in BE patients͘ &or the 
selection of WRKMs͕ ǁe encourage physicians and researchers measuring HRQoL to choose 
their WRK from a patient perspective and not strictly ďased on relevance according to health 
professionals’ definitions͘ hsing WRKMs that are more patient centered ǁill enhance 
Ŭnoǁledge of the true impact of surveillance and endoscopic treatment on the perceivedͿ 
functioning of BE patients͘ 
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RReeffeerreenncceess  
ϭ͘ Barrett͕ E͘ R͘ ;ϭϵϱϬͿ͘ �hronic peptic ulcer of the oesophagus and ͞ oesophagitis͘͟

British :ournal of ^urgery͕ ϯϴ͕ ϭϳϱʹϭϴϮ͘

Ϯ͘ �llison͕ W͘ R͕͘ Θ :ohnstone͕ �͘ ̂ ͘ ;ϭϵϱϯͿ͘ dhe oesphagus lined ǁith gastric mucous
memďrane͘ dhoraǆ͕ ϴ͕ ϴϳʹϭϬϭ͘

ϯ͘ zousef͕ &͕͘ �ardǁell͕ �͕͘ 'alǁay͕ <͕͘ et al͘ ;ϮϬϬϴͿ͘ dhe incidence of esophageal
cancer and high-grade dysplasia in Barrett’s Esophagus͗ � systematic revieǁ and
meta-analysis͘ �merican :ournal of Epidemiology͕ ϭϲϴ;ϯͿ͕ ϮϯϳʹϮϰϵ͘

ϰ͘ �esai͕ d͘ <͕͘ <rishnan͕ <͕͘ ^amala͕ E͕͘ et al͘ ;ϮϬϭϮͿ͘ dhe incidence of oesophageal
adenocarcinoma in non-dysplastic Barrett’s oesophagus͗ � meta-analysis͘ 'ut͕
ϲϭ͕ ϵϳϬʹϵϳϲ͘

ϱ͘ �aygill͕ �͘ W͕͘ Royston͕ �͕͘ �harlett͕ �͕͘ et al͘ ;ϮϬϭϮͿ͘ Mortality in Barrett’s
esophagus͗ dhree decades of eǆperience at a single center͘ Endoscopy͕ ϰϰ͕ ϴϵϮʹ
ϴϵϴ͘

ϲ͘ ^olaymani-�odaran͕ M͕͘ �ard͕ d͘ R͕͘ Θ test͕ :͘ ;ϮϬϭϯͿ͘ �ausespecific mortality of
people ǁith Barrett’s Esophagus compared ǁith the general population͗ �
population-ďased cohort study͘ 'astroenterology͕ ϭϰϰ͕ ϭϯϳϱʹϭϯϴϯ͘

ϳ͘ ^iŬŬema͕ M͕͘ de :onge͕ W͘ :͘ &͕͘ ^teyerďerg͕ E͘ t͕͘ Θ <uipers͕ E͘ :͘ ;ϮϬϭϬͿ͘ RisŬ of
esophageal adenocarcinoma and mortality in patients ǁith Barrett’s Esophagus͗
� systematic revieǁ and metaanalysis͘ �linical 'astroenterology and
Hepatology͕ ϴ͕ ϮϯϱʹϮϰϰ͘

ϴ͘ Britton͕ :͕͘ <eld͕ R͕͘ Wrasad͕ E͕͘ Hamdy͕ ^͕͘ McLaughlin͕ :͕͘ Θ �ng͕ z͘ ;ϮϬϭϴͿ͘ Effect
of diagnosis͕ surveillance͕ and treatment of Barrett’s Esophagus on health-
related Ƌuality of life͘ dhe Lancet 'astroenterology Hepatology͕ ϯ;ϭͿ͕ ϱϳʹϲϱ͘

ϵ͘ �rocŬett͕ ^͘ �͕͘ Lippmann͕ Q͘ <͕͘ �ellon͕ E͘ ^͕͘ et al͘ ;ϮϬϬϵͿ͘ Health-related Ƌuality
of life in patients ǁith Barrett’s Esophagus͗ � systematic revieǁ͘ �linical
'astroenterology and Hepatology͕ ϳ;ϲͿ͕ ϲϭϯʹϲϮϯ͘

ϭϬ͘ desta͕ M͘ �͕͘ Θ ^imonson͕ �͘ �͘ ;ϭϵϵϲͿ͘ �ssessment of Ƌuality-of-life outcomes͘
Eeǁ England :ournal of Medicine͕ ϯϯϰ͕ ϴϯϱʹϴϰϬ͘

ϭϭ͘ Liďerati͕ �͕͘ �ltman͕ �͘ '͕͘ detǌlaff͕ :͕͘ et al͘ ;ϮϬϬϵͿ͘ dhe WR/^M� statement for
reporting systematic revieǁs and meta-analyses of studies that evaluate health
care interventions͗ Eǆplanation and elaďoration͘ WLo^ Medicine͕ ϲ͕ eϭϬϬϬϭϬϬ͘

ϭϮ͘ tHKQKL-'roup͘ ;ϭϵϵϱͿ͘ dhe ǁorld health organiǌation Ƌuality of life
assessment ;tHKQKLͿ͗ Wosition paper from the ǁorld health organiǌation͘
^ocial ^cience and Medicine͕ ϰϭ͕ ϭϰϬϯʹϭϰϬϵ͘
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ϭϯ͘ K�EBM Levels of Evidence torŬing 'roupΎ͘ ͞dhe Kǆford Levels of Evidence Ϯ͘͟
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��ďďssttrraacctt  
BBaaccŬŬggrroouunndd  
Barrett’s oesophagus affects patients’ Ƌuality of life and may ďe a psychological ďurden due 
to the threat of developing an oesophageal adenocarcinoma͘ 

KKďďjjeeccttiivvee  
�ssessing the oesophageal adenocarcinoma risŬ perceived ďy non-dysplastic Barrett’s 
oesophagus patients and its association ǁith Ƌuality of life͕ illness perception and refluǆ 
symptoms͘ 

MMeetthhooddss  
dhis cross-sectional Ƌuestionnaire study included ϭϱϴ Barrett’s oesophagus non-dysplastic 
patients aged ϭϴʹϳϱ years͘ Based on their annual and lifetime oesophageal adenocarcinoma 
risŬ estimations measured ǁith the Magnifier ^cale͕ patients ǁere classified as 
overestimating or underestimating͘ �ssociations ďetǁeen the groups ǁhere assed on 
demographics͕ refluǆ symptoms and results of the Kutcomes ^tudy ^hort-&orm-ϯϲ ;^&-ϯϲͿ 
and the Brief /llness Werception Questionnaire ;B-/WQͿ͘ 

RReessuullttss  
dhe annual oesophageal adenocarcinoma risŬ ǁas overestimated ďy ϰϭй͘ Kverestimating 
patients had loǁer means on the ^&-ϯϲ domains͗ ďodily pain ;annual pсϬ͘ϬϬϳ and lifetime 
pсϬ͘ϬϭϰͿ͕ general health ;annual pсϬ͘Ϭϭϭ and lifetime pсϬ͘ϬϭϰͿ͕ vitality ;annual pсϬ͘ϬϯϬͿ͕ 
physical functioning ;lifetime pсϬ͘ϬϮϴͿ͕ ǁorse illness perception ;total score pсϬ͘ϬϬϭͿ and 
significantly more refluǆ symptoms͘ 

��oonncclluussiioonnss  
Kverestimation of the oesophageal adenocarcinoma risŬ ďy Barrett’s oesophagus patients 
ǁas associated ǁith decreased Ƌuality of life and ǁorse illness perceptions͕ ǁhich is most 
liŬely caused ďy symptoms of dyspepsia and refluǆ͘ dhese symptoms should ďe adeƋuately 
treated͕ and patients may ďe in need of eǆtra support and specific information aďout their 
oesophageal adenocarcinoma risŬ͘ 
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//nnttrroodduuccttiioonn  
Barrett oesophagus ;BKͿ is a premalignant condition involving a metaplastic transformation 
of the loǁer oesophageal lining from sƋuamous to intestinal epithelium͕ ǁhich is caused ďy 
gastroesophageal refluǆ diseaseϭ͕Ϯ͘ BK is associated ǁith an increased risŬ of an oesophageal 
adenocarcinoma ;K��Ϳ͘ dhe relative risŬ of K�� in persons ǁith non-dysplastic BK is ϯϬʹϭϮϱ 
times higher than that of the general population͖ hoǁever͕ their aďsolute risŬ is loǁ 
;approǆimately Ϭ͘ϱй per yearͿ ϯ͘ 
� recent systematic literature revieǁ found that BK is associated ǁith a significant decrease 
in Ƌuality of life ;QoLͿ͕ measured via ďoth generic and disease-targeted instruments͘ /n 
addition͕ patients ǁith BK are at risŬ for psychological conseƋuences such as depression͕ 
anǆiety and stress͘ 
dhese negative effects of BK on QoL and psychological health may ďe related to the patient’s 
perception of the risŬ of developing K��ϰ͘ Eevertheless͕ a study of ϵϮ h^ patients ǁith BK 
ǁho ǁere undergoing endoscopic surveillance found that ϲϴй of the patients overestimated 
their annual risŬ of developing K��͕ and ϯϴй overestimated their lifetime cancer risŬϱ͘ 

LiŬeǁise͕ a European study found that ϮϬй of BK patients overestimated their numeric 
annual K�� risŬϲ͘ Hoǁever͕ to date it is unŬnoǁn ǁhether the K�� risŬ perceived ďy BK 
patients is associated ǁith QoL and illness perception͘ 
do ďetter understand the possiďle psychological ďurden due to the threat of developing an 
K��͕ the aim of this study ǁas to assess the K�� risŬ perceived ďy patients ǁith non-
dysplastic BK in an endoscopic surveillance program and to associate these perceived K�� 
risŬs ǁith illness perception and QoL͘ 



Chapter 4

72

MMaatteerriiaallss  aanndd  mmeetthhooddss  
WWaattiieennttss  
� cross-sectional Ƌuestionnaire study ǁas performed ďy recruiting patients from a 
prospective dataďase in an endoscopic BK surveillance program at the �atharina Hospital͕ 
Eindhoven͕ dhe Eetherlands͕ a tertiary referral center for surveillance and endoscopic 
treatment of BK͘ Watients ǁere invited to participate ďetǁeen Eovemďer ϮϬϭϲ and :anuary 
ϮϬϭϳ͕ at a time independent of their gastroscopy͘ 
Watients ǁere eligiďle if aged ďetǁeen ϭϴ and ϳϱ͕ and if they had prevalent non-dysplastic 
BK for longer than ϲ months͘ BK ǁas defined as red columnar lined oesophagus ;хϭ cmͿ 
aďove the proǆimal margins of the gastric folds on the gastroscopy͕ the histological presence 
of intestinal metaplasia in at least one ďiopsy͕ and the aďsence of dysplasia or K��͘ Watients 
had to ďe aďle to read and understand the �utch informed consent and the Ƌuestionnaires͘ 
Watients ǁere eǆcluded if they had a history of BK endoscopic treatment or a surgical 
oesophageal resection͕ if their life eǆpectancy ǁas less than ϱ years or if they ǁere to 
undergo a gastroscopy ǁithin ϭ ǁeeŬ of inclusion͘ Watients ǁho did not respond after ϰ 
ǁeeŬs received a one-time postal reminder͘ 

QQuueessttiioonnnnaaiirreess͘͘  
Watients ǁere asŬed to complete a Ƌuestionnaire including demographic and clinical items͕ 
i͘e͘ age͕ seǆ͕ marital status͕ employment status͕ educational level͕ duration of BK and
comorďidity͘
Werceived K�� risŬ ǁas measured ǁith the Magnifier ^cale͘ dhis scale͕ ǁhich is presented in
&igure ϭ͕ features a magnifying glass to represent proďaďilities ďetǁeen Ϭ and ϭϬϬй on a
logarithmic scale͘ dhis is a validated scale to assess the perceived cancer risŬ on a loǁ
proďaďility range ;фϭйͿϳ͘ dhe Magnifier ^cale left of the line alloǁs precise estimation of
risŬsфϭй͘ dhe Ƌuestionnaire provided the patients ǁith the average K�� risŬ in the general
population of Ϭ͘ϬϬϮй per person-year͘ Watients ǁere asŬed to indicate their estimation of
their annual and lifetime risŬs of developing K�� ďy placing an ͚y’ in the magnifying glass or
on the line͘
dhe perceived K�� risŬ ǁas further assessed ǁith tǁo additional Ƌuestions͗ ͚Hoǁ do you
perceive your oǁn risŬ of developing oesophageal carcinoma in the neǆt year͍’ and ͚Hoǁ do
you perceive your oǁn lifetime risŬ of developing oesophageal carcinoma͍’͘ dhese Ƌuestions
ǁere assessed using a seven-point LiŬert scale ǁith the responses ͚none’͕ ͚very small’͕ ͚small’͕
͚neither small nor large’͕ ͚large’͕ ͚very large’ or ͚certain’͘
'eneric QoL ǁas measured ǁith the Kutcomes ̂ tudy ̂ hort &orm-ϯϲ ;^&-ϯϲͿ͘ dhis ǁidely used
Ƌuestionnaire has ďeen validated for measuring generic QoL in multiple disease states͘ϴ͕ϵ dhe
^&-ϯϲ measures health status in eight domains͗ physical functioning͕ social functioning͕
physical role functioning͕ emotional role functioning͕ vitality͕ ďodily pain͕ mental health and
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general health͘ ^cores on the ^&-ϯϲ range from ϬʹϭϬϬ on each dimension and on the 
summary scales͕ ǁith higher scores indicating ďetter QoL͘
�ognitive and emotional representations of BK ǁere assessed ǁith the Brief /llness 
Werception Questionnaire

&&iigguurree ϭϭ͘͘ dhe magnifying glass scale͘ Reprinted ǁith permission from toloshin et al͘ϳ

;B-/WQͿ͘ � recent meta-analysis shoǁed that the scales of this Ƌuestionnaire had good 
concurrent validity and predictive validityϭϬʹϭϮ͘ dhe B-/WQ uses a nine single-item scale 
approach and each item is scored on a ϬʹϭϬ scale͘ &ive of the items assess cognitive illness 
perceptions͕ tǁo items assess emotional perceptions and one item assesses illness 
comprehensiďility͘ � higher score reflects greater perceived threat of the illness͘ dhe causal 
scale is an open-ended response item that asŬs patients to list the three most important self-
perceived causal factors of BK͘
dhe presence of refluǆ symptoms ǁas measured ǁith the 'astro Esophageal Refluǆ �isease 
Questionnaire ;'erdQͿ͘ dhis validated͕ self-administered siǆ-item Ƌuestionnaire uses a four-
point LiŬert scale ;ϬʹϯͿ to score the freƋuency of four positive predictors of gastroesophageal 
refluǆ disease ;'ER�Ϳ͗ heartďurn͕ regurgitation͕ sleep disturďance due to refluǆ symptoms 
and use of over-the-counter medication͘ &urthermore͕ it uses a reversed LiŬert scale ;ϯʹϬͿ 
for tǁo negative predictors of 'ER� ;epigastric pain and nauseaͿ͕ resulting in a total 'erdQ 
score range of Ϭʹϭϴ͘ � score higher than eight reflects the potential presence of 'ER�ϭϯ͕ϭϰ͘ 
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^̂ttaattiissttiiccaall  aannaallyyssiiss  
dhe cohort ǁas divided into tǁo groups according to their perception of developing K��͕ as 
indicated on the Magnifier ^cale͘ &irst͕ a dichotomous variaďle ǁas created for the annual 
K�� risŬ overestimate group and for the underestimate group͘ Watients ǁho perceived their 
annual risŬ to ďe greater than tǁice the annual K�� risŬ of Ϭ͘ϱй per year ;хϭйͿ ǁere 
considered overestimating͘ � patient ǁas considered underestimating their annual K�� risŬ 
ǁhen perceiving the K�� risŬ to ďe фϬ͘ϬϮϱй͘ 
^econdly͕ a dichotomous variaďle ǁas created for the lifetime K�� risŬ over- and 
underestimate group͘ do classify patients as over- or underestimating their lifetime K�� risŬ͕ 
the average life eǆpectancy ǁas first calculated for each suďject ďased on seǆ͕ age and the 
average life eǆpectancy according to the �entral �gency for ^tatistics in the Eetherlandsϭϱ͘
dhen͕ the eǆpected lifetime risŬ ǁas calculated for each patient ǁith the folloǁing formula͗ 
eǆpected lifetime K�� risŬ с average life eǆpectancy Ϭ͘ϱй͘ Kverestimation of a lifetime K�� 
risŬ ǁas defined as a lifetime risŬ estimated as ϭϬй higher than the calculated eǆpected 
lifetime K�� risŬ͘ /f suďjects estimated their lifetime K�� risŬ to ϭϬй loǁer than the 
calculated lifetime K�� risŬ͕ they ǁere classified as underestimating͘ 
dhe results are presented as mean ǁith ^� or as median ǁith interƋuartile range ;/QRͿ͕ as 
appropriate͘ ^uďjects ǁith missing values on the Magnifier ^cale ǁere eǆcluded͘ Missing 
values on the 'erdQ͕ B-/WQ ǁere not used for analysis͘ �ifferences ďetǁeen the 
demographics of ďoth groups ǁere identified ǁith the WearsonϮ test or &isher’s eǆact test͕ as 
appropriate͘ Bivariate analyses ǁere performed to detect differences ďetǁeen the annual 
and lifetime overestimate and underestimate groups in terms of QoL͕ illness perceptions and 
'erdQ͕ using the ^tudent’s t-test or Mannʹ thitney h test ;depending on normalityͿ for 
continuous variaďles͕ and the WearsonϮ test or &isher’s eǆact test for categorical or ordinal 
variaďles͘ �ll tests ǁere tǁo-tailed͘ 
^pearman’s rho test ǁas used to determine the correlation ďetǁeen the outcomes of the 
Magnifier ^cale and the response rating scale͘ dhe level of significance ǁas set at a p-value 
of pфϬ͘Ϭϱ͘ �ata management and analysis ǁere performed using ^W^^ ;/BM version ϮϯͿ͘ �ll 
authors had access to the study data͕ and they all revieǁed and approved the final 
manuscript͘ 
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RReessuullttss  
�fter screening a total of ϯϴϯ patient files͕ Ϯϯϯ patients ǁere found eligiďle and ǁere invited 
to participate in this study͘ /n total͕ ϭϳϬ patients ;ϳϯйͿ signed informed consent and returned 
the Ƌuestionnaire͕ and ϭϱϴ patients ;ϲϴйͿ completed the Ƌuestionnaire sufficiently for 
analysis͘ Kf the study population͕ patients ǁere predominantly men ;ϳϳйͿ͕ the mean age of 
patients ǁas ϲϮ͘ϳ ;ϯϲʹϳϲͿ years and the median time since BK diagnosis ǁas ϳϵ ;ϲʹϯϴϯͿ 
months͘ dhe demographic and clinical ďaseline characteristics are shoǁn in daďle ϭ͘ 

WWeerrcceeiivveedd  ccaanncceerr  rriissŬŬ  
�nnual K�� risŬ ǁas overestimated ďy ϲϱ of the ϭϱϴ included patients ;ϰϭйͿ and 
underestimated ďy ϵϯ ;ϱϵйͿ͘ Kne patient estimated his annual risŬ correctly at Ϭ͘ϱй͘ dhe 
lifetime K�� risŬ ǁas overestimated ďy ϰϬ patients ;Ϯϱ͘ϭйͿ and correctly estimated ďy nearly 
one-half of the patients ;ϰϴ͘ϰйͿ͘ Eo significant differences ǁere found ďetǁeen the groups 
in terms of demographic characteristics͘ /n the overestimate groups͕ there ǁere significantly 
more patients ǁho had a friend or family memďer ǁith cancer at the time of study 
participation ;annual pсϬ͘ϬϬϯ and lifetime pсϬ͘ϬϭϵͿ͘ 
dhe annual risŬ perception on the response rate scale is presented in &igure Ϯ͘ RisŬ 
perception on the Magnifier ^cale significantly correlated ǁith the K�� risŬ perception 
response rating scale ;RsсϬ͘ϱϴ͕ pсфϬ͘ϬϬϭ for annual risŬ and RсϬ͘ϲϲ͕ pсф Ϭ͘ϬϬϭ for lifetime 
risŬͿ͘ 

''EERR��  ssyymmppttoommss  
Kverall͕ ϴϴй of patients stated that they used the WW/ as prescriďed ďy their doctor͘ �s shoǁn 
in daďle Ϯ͕ the overestimate group reported significantly more symptoms of refluǆ and 
functional dyspepsia͘ Hoǁever͕ the groups shoǁed no significant differences in the total 
means of the 'erdQ͘ dhere ǁere significantly more scores aďove eight ;pсϬ͘ϬϮϳͿ in the 
lifetime overestimate group͕ suggesting the presence of 'ER�͘ 
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QQooLL 
dhe results of the ^&-ϯϲ summary scores are presented in daďle ϯ͘ Both the annual and the 
lifetime overestimates group shoǁed significantly loǁer means on three of the physical 
domains͕ namely physical functioning͕ ďodily pain and general health͘ 

//llllnneessss  ppeerrcceeppttiioonn  
Watients ǁho overestimated their annual or lifetime K�� risŬ eǆperienced more symptoms 
;pсϬ͘ϬϬϭͿ͕ had more concerns aďout their BK ;pсϬ͘ϬϬϬͿ͕ ǁere more emotionally affected ďy 
their BK ;pсϬ͘ϬϬϬͿ͕ eǆperienced more conseƋuences of the BK ;pсϬ͘ϬϬϬͿ and ǁere less 
satisfied ǁith the treatment controlling their BK ;pсϬ͘ϬϯϰͿ͘ Eo significant differences ǁere 
found ďetǁeen the tǁo groups regarding their understanding of BK͕ their personal control 
of the disease and their perception of the duration of their BK͘ dhe total scores of the illness 
perception scale ǁere significantly higherͬmore threatening in the overestimate groups 
;annual pсϬ͘ϬϬϬ and lifetime pсϬ͘ϬϬϬͿ͘ 

ddaaďďllee  ϭϭ͘͘  �emographic and clinical ďaseline characteristics

�emographic and clinical ďaseline characteristics in patients ǁith non-dysplastic Barrett’s oesophagus ǁho underestimated or overestimated their annual and 

lifetime oesophageal adenocarcinoma risŬ͘ dhe lifetime risŬ ǁas estimated correctly ďy ϰϵй͕ this group ǁas not used for analysis͘ � Ɖ-value   ф  Ϭ͘Ϭϱ ǁas 

considered significant͘ /QR͗ interƋuartile range͘
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&&iigguurree  ϭϭ  Werceived oesophageal adenocarcinoma risŬ for annual and lifetime risŬ scores on a response-rate LiŬert scale in patients ǁith non-     

dysplastic Barrett’s oesophagus

ddaaďďllee  ϮϮ͘͘  Refluǆ en dyspepsia symptoms͘ 'astro Esophageal Refluǆ �isease Questionnaire scores in patients ǁith non-dysplastic Barrett’s oesophagus 

ǁho underestimated or overestimated their annual or lifetime K�� risŬs͘ dhere ǁere three patients ǁith missing values͖ these patients ǁere not used for analysis͘ 

� p-value ф Ϭ͘Ϭϱ ǁas considered significant͘͘ /QR͗ interƋuartile range͘

ddaaďďllee  ϯϯ͘͘ Quality of life͘ Kutcomes ^tudy ^hort &orm-ϯϲ scores in patients ǁith non-dysplastic Barrett’s oesophagus ǁho underestimate or overestimate  

their annual and lifetime risŬ͘ dhere ǁere three missing values͖ these patients ǁere not used for analyses͘ � p-value ф Ϭ͘Ϭϱ ǁas considered significant͘
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��iissccuussssiioonn  
�s is already Ŭnoǁn͕ BK is a premalignant condition that affects patients’ QoL and it may ďe 
a psychological ďurden due to the threat of developing K��͘ dhis study is the first to shoǁ 
that overestimating the K�� risŬ is associated ǁith a significantly loǁer QoL in the physical 
domains͕ more refluǆ and dyspeptic symptoms and ǁorse illness perceptions͘ dhese 
differences ǁere not associated ǁith the numďer of comorďidities͘ /t is important to point 
out that in comparison to the QoL results in other BK populations͕ our study population 
scored higher overall on all domains of the ^&-ϯϲϭϲʹϭϴ͘
dhe association ďetǁeen overestimating the K�� risŬ͕ reduced QoL and ǁorse illness 
perceptions may partly ďe eǆplained ďy the presence of more symptoms of refluǆ and 
dyspepsia͘ dhis is consistent ǁith the study of ^haheen et al͕͘ϱ ǁho found that patients 
overestimating their risŬ of developing K�� ǁere more liŬely to have refluǆ symptoms͘ � 
�hinese study found that Health Related Quality of Life in BK patients ǁas strongly associated 
ǁith presentation of refluǆ symptomsϭϵ͘ 
Watients ǁho overestimated their K�� risŬ ǁere significant more liŬely to have a friend or 
family memďer ǁith cancer at the time of study participation͕ hence this factor could most 
liŬely have influenced their illness perception͘ dhese results are in line ǁith those of previous 
studies that concluded that a family history of cancer is associated ǁith overestimating one’s 
oǁn cancer risŬϮϬ͕Ϯϭ͘ 
then assessing the K�� risŬ perceived ďy BK patients͕ previous studies used several 
instruments other than the Magnifier ^cale͘ � LiŬert linear numďer scale ǁas used ďy 
<ruyshaar et al͕͘ϲ and time trade-off values ǁere used ďy 'erson et alϭϲ͘ dhe linear numďer 
scale and the magnifying glass scale are similar in validity͕ reliaďility and usaďility͘ Hoǁever͕ 
only the magnifying glass scale is validated for eliciting perceptions in the loǁ-proďaďility 
range ;фϭйͿϭϭ͘ � previous study shoǁed that time trade-off values may ďe less valid in 
patients aged over ϲϬϮϮ͘ ^ince the average BK population is ϲϬ or older͕ time trade-off values 
may not have ďeen appropriate in our study population͘ /n our opinion͕ ďy using the 
Magnifier ^cale liŬe ^haheen et al͘ϱ͘ this study used the ďest-validated scale availaďle for 
assessing the perceived K�� risŬ ǁithin the BK population͘ 
/n contrast to the results of ^haheen et alϱ͘ this study shoǁed that the majority 
underestimated their annual and lifetime K�� risŬ ;ϲϴ versus ϰϭйͿ͘ � possiďle eǆplanation 
for this difference might ďe that there are several culture differences as ǁell as differences 
in healthcare systems͘ /n contrast to ̂ haheen et alϱ͘ our Ƌuestionnaire provided patients ǁith 
the average K�� in the general population of Ϭ͘ϬϬϮй per person-year͘ dhis may have 
influenced our patients to perceive their K�� risŬ to ďe loǁer on the Magnifier ^cale͘ 
� limitation of this cross-sectional study is that although associations are confirmed͕ no 
causal factor of overestimating ďehavior can ďe identified͘ dhere is a potential ďias in patients 
ǁho eǆperienced psychological stress caused ďy non-BK-related origins͕ ǁhich may have led 
to more refluǆ and dyspeptic symptoms͘ �lso͕ this ǁas a single-center study in a BK eǆpert 
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clinic͕ ǁhich implies that our study population may not ďe representative of the BK 
population ǁorldǁide͘ 

Kverall͕ this study confirms that overestimation of the K�� risŬ ďy non-dysplastic BK patients 
is associated ǁith a decreased QoL and ǁorse illness perception͕ ǁhich is most liŬely caused 
ďy symptoms of dyspepsia and refluǆ͘ Wroviders caring for patient ǁith BK should ďe aǁare 
of the implications of the diagnosis͘ Watients may ďe in need of eǆtra support and specific 
information aďout their K�� risŬ͘ BK patients eǆperiencing refluǆ-related symptoms should 
receive adeƋuate treatment͘ 
&urther research should ďe undertaŬen to investigate the causal factors that influence the 
K�� risŬ perceived ďy BK patients ;e͘g͘ patient information and refluǆ symptomsͿ in order to 
improve QoL in this patient group͘ 
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RReeffeerreenncceess  
ϭ͘ Barrett ER͘ �hronic peptic ulcer of the oesophagus and͚͚oesophagitis’’͘ Br : ̂ urg ϭϵϱϬ͖ 

ϯϴ͗ ϭϳϱʹϭϴϮ͘

Ϯ͘ �llison WR and :ohnstone �^͘ dhe oesophagus lined ǁith gastric mucous memďrane͘ 
dhoraǆ ϭϵϱϯ͖ ϴ͗ ϴϳʹϭϬϭ͘

ϯ͘ zousef &͕ �ardǁell �͕ 'alǁay <͕ et al͘ dhe incidence oesophageal cancer and high-
grade dysplasia in Barrett’s esophagus͗ � systematic revieǁ and meta-analysis͘ �m : 
Epidemiol ϮϬϬϴ͖ ϭϲϴ͗ ϮϯϳʹϮϰϵ͘

ϰ͘ �rocŬett ^�͕ Lippmann Q<͕ �ellon E^͕ et al͘ Health related Ƌuality of life in patients 
ǁith Barrett’s Esophagus͗ � systematic revieǁ͘ �lin 'astroenterol Hepatol ϮϬϬϵ͖ ϳ͗ 
ϲϭϯʹϲϮϯ͘

ϱ͘ ^haheen E:͕ 'reen B and Medapalli R<͘ dhe perception of cancer risŬ in patients ǁith 
prevalent Barrett’s esophagus enrolled in an endoscopic surveillance program͘ 
'astroenterology ϮϬϬϱ͖ ϭϮϵ͗ ϰϮϵʹϰϯϲ͘

ϲ͘ <ruijshaar ME͕ ^iersema W�͕ :anssens ��:t͕ et al͘ Watients ǁith Barrett’s esophagus 
perceive their risŬ of developing esophageal adenocarcinoma as loǁ͘ 'astrointest 
Endosc ϮϬϬϳ͖ ϲϱ͗ ϮϲʹϯϬ͘

ϳ͘ toloshin ^͕ ^chǁartǌ LM͕ Byram ^͕ et al͘ � neǁ scale for assessing perceptions of 
chance ;a validation studyͿ͘ Med �ecis MaŬing ϮϬϬϬ͖ ϮϬ͗ ϮϵϴʹϯϬϳ͘

ϴ͘ McHorney ��͕ tare :E and RacǌeŬ �E͘ dhe MK^ ϯϲitem ^hort-&orm Health ^urvey 
;^&-ϯϲͿ͗//͘ Wsychometric and clinical tests of validity in measuring physical and mental 
health constructs͘ Med�are ϭϵϵϯ͖ ϯϭ͗ ϮϰϳʹϮϲϯ͘

ϵ͘ tare :E :r͕ 'andeŬ B͕ <osinsŬi M͕ et al͘ dhe eƋuivalence of ^&-ϯϲ summary health 
scores estimated using standard and country-specific algorithms in ϭϬ countries͗ 
Results from the /QKL� Wroject͘ /nternational Quality of Life �ssessment͘ : �lin 
Epidemiol ϭϵϵϴ͖ ϱϭ͗ ϭϭϲϳʹϭϭϳϬ͘

ϭϬ͘ Broadďent E͕ Wetrie <:͕ Main :͕ et al͘ dhe ďrief illness perception Ƌuestionnaire͘ : 
Wsychosom Res ϮϬϬϲ͖ ϲϬ͗ ϲϯϭʹϲϯϳ͘

ϭϭ͘ teinman : and Wetrie <:͘ /llness perceptions͗ � neǁ paradigm for psychosomatics͍ : 
Wsychosom Res ϭϵϵϳ͖ ϰϮ͗ ϭϭϯʹϭϭϲ͘

ϭϮ͘ teinman :͕ Wetrie <:͕ Moss-Morris R͕ et al͘ dhe illness perception Ƌuestionnaire͗ � 
neǁ method for assessing the cognitive representation of illness͘ Wsychol Health 
ϭϵϵϲ͖ ϭϭ͗ ϰϯϭʹϰϰϲ͘
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ϭϯ͘ :onasson �͕ ternersson B͕ Hoff ��͕ et al͘ salidation of the 'erdQ Ƌuestionnaire for
the diagnosis of gastro-oesophageal refluǆ disease͘ �liment Wharmacol dher ϮϬϭϯ͖ ϯϳ͗
ϱϲϰʹϱϳϮ͘

ϭϰ͘ :ones R͕ :unghard K͕ �ent :͕ et al͘ �evelopment of the 'erdQ͕ a tool for the diagnosis
and management of gastro-oesophageal refluǆ disease in primary care͘ �liment
Wharmacol dher ϮϬϬϵ͖ ϭϱ͗ ϯϬ͗ ϭϬϯϬʹϭϬϯϴ͘
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��ďďssttrraacctt 
BBaaccŬŬggrroouunndd  
Health-related Quality of life ;HRQoLͿ in patients ǁith BarrettΖs esophagus ;BEͿ͕ a 
premalignant condition͕ may ďe influenced ďy gastroesophageal refluǆ disease ;'ER�Ϳ 
symptoms and the risŬ of developing esophageal adenocarcinoma͘ 

MMeetthhooddss  
te aim to investigate HRQoL in non-dysplastic Barrett Esophagus ;E�BEͿ patients͕ identify 
factors associated ǁith a negative illness perception of the diagnosis BE and compare 
outcomes ďetǁeen patients treated in a specialiǌed BE center ǁith non-eǆpert centers͘ /n 
this multi-center cross-sectional study͕ HRQoL of E�BE patients ǁere assessed using the 
^hort &orm ϯϲ͕ Hospital �nǆiety and �epression ̂ cale͕ �ancer ǁorry ̂ cale͕ and Refluǆ �isease 
Questionnaire͘ � multivariaďle͕ linear regression analysis ǁas conducted to assess factors 
associated ǁith illness perception ;/llness perception scaleͿ of the BE diagnosis͘ Kutcome 
parameters of patients from eǆpert centers ǁere compared to non-eǆpert centers͘ 

RReessuullttss  
� total of ϴϱϵ E�BE patients ;mean age ϲϯ͘ϲй and ϳϰ͘ϱй maleͿ͕ of ǁhich ϲϰϬ from BE eǆpert 
centers ǁere included͘ BE patients scored similar or higher means ;i͘e͘ ďetterͿ on generic 
HRQoL in comparison ǁith a �utch norm population͘ dhe multivariaďle regression model 
shoǁed that cancer ǁorry͕ 'ER� symptoms͕ signs of anǆiety and depression͕ and female 
gender ǁere associated ǁith a negative illness perception of BE͘ 'ER� symptoms ǁere 
reported in the minority ;ϮϮ͘ϰйͿ of BE patients͘ Levels of anǆiety symptoms ǁere comparaďle 
to a �utch norm population ;mean ϯ͘ϳ vs͘ ϯ͘ϵ p Ϭ͘ϭϴϯͿ and loǁer for depression symptoms 
;mean ϲ͘ϴ vs͘ϳ͘ϲ p ф Ϭ͘ϬϬϭͿ͘ Kverall͕ there ǁere no differences found on outcomes ďetǁeen 
eǆpert centers and non-eǆpert centers͘ 

��oonncclluussiioonn  
E�BE patients scored similar or ďetter on generic HRQoL͕ anǆiety and depression than an 
age and gender matched norm population͘ dhe presence of cancer ǁorry͕ gastrointestinal 
symptoms͕ anǆiety and depression͕ and female gender are factors associated ǁith a negative 
illness perception of the diagnosis BE͘ 
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//nnttrroodduuccttiioonn  
dhe prevalence of gastroesophageal refluǆ disease ;'ER�Ϳ in testern countries has 
increased over the past feǁ decades and is one of the most encountered conditions in 
primary care practice͕ ǁith an estimated prevalence of ďetǁeen ϭϴй and Ϯϳй in the h^� 
and ϵйʹϮϲй in Europeϭ͘ dhe diagnosis of 'ER� is associated ǁith a ϭϬйʹϭϱй risŬ of BarrettΖs 
esophagus ;BEͿ͕ involving a metaplastic transformation of the loǁer esophageal lining from 
sƋuamous to intestinal type epithelium͘Ϯ �urrent guidelines recommend endoscopic 
surveillance for patients ǁith non-dysplastic BarrettΖs esophagus ;E�BEͿ every Ϯʹϱ yearsϯ͕ϰ͘
�mong those ǁith BE ;ǁith or ǁithout 'ER� symptomsͿ͕ Ϭ͘ϮйʹϬ͘ϱй ǁill develop esophageal 
adenocarcinoma ;E��Ϳϱ͘ Wrevious studies have shoǁn it is difficult for patients to accurately 
estimate this cancer risŬϲʹϴ͘ dhese perceptions on developing E�� may affect patientsΖ 
HRQoL͘ HRQoL is generally considered encompassing patientsΖ physical-͕ psychological-͕ and 
social functioning͕ ǁhich can ďe affected ďy ďoth the disease and treatmentϵ͘ Kur recent 
study͕ performed in a �utch single center͕ shoǁed decreased HRQoL in those patients ǁho 

overestimated their cancer risŬϲ͘ Most BE patients reported a HRQoL compared to a general 
�utch population͕ this in contrast to the results on HRQoL in previous studiesϭϬ͘ Many of 
these studies are underpoǁered͕ single center or cannot ďe reliaďly compared ǁith current 
patient pathǁaysϭϰ͘ 

^everal factors ;e͘g͘ fear of cancer͕ anǆiety͕ trust in physicians͕ sense of control͕ 
gastrointestinal ;'/Ϳ symptomsͿ ǁere perceived as influencing HRQoL according to BE 
patients͘ Eone of the previously performed Ƌuantitative studies measuring HRQoL in BE 
patients sufficiently reflected these perceptions of HRQoLϭϭ͘ Quantitative data confirm 
associations ďetǁeen decreased HRQoL and fear of cancer͕ anǆiety͕ and '/ symptomsϳ͕ϭϬ͕ϭϮ

͘ 

� more recent study on the prevalence of factors influencing HRQoL in patients receiving 
surveillance of their BE shoǁed 'ER� symptom severity ǁas associated ǁith E�� cancer 
ǁorry͕ anǆiety and depressionϳ͘ Hoǁever͕ it is not Ŭnoǁn ǁhat factors are associated ǁith 
negative illness perception ďy patients ǁith the diagnosis BE͘ /llness perceptions are a 
representation of patientsΖ ďeliefs and eǆpectations aďout an illness or somatic symptoms͘ 
dhese perceptions have ďeen found to ďe important determinants of ďehavior and have ďeen 
associated ǁith a numďer of important outcomes͕ such as treatment adherence and 
increased healthcare useϭϯ͘ 

Watients ǁith BE are at risŬ for psychological conseƋuences such as depression and anǆiety͘ 
� recent 'erman study shoǁed high numeracy rates of depression ;ϭϰ͘ϮйͿ and anǆiety 
;ϵ͘ϵйͿ͕ those ǁere aďout ϯʹϱ times higher in the study sample than in the general 
population͘ Rates of BE-related refluǆ and pain symptoms shoǁed the strongest association 
ǁith higher levels of depressive and anǆiety symptoms͘ dhough͕ aďsence of information on 
patientsΖ disease characteristics limited generaliǌaďility of these resultsϭϰ͘ 
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dhere is an increasing shift of care for BE patients to specialiǌed BE centers͘ � previous revieǁ 
suggested delivering a focused BE-specific service for all BE patientsϭϱ͘ Hoǁever͕ it is not clear 
if patients are eǆperiencing ďetter HRQoL-outcomes in hospitals specialiǌed in Barrett 
surveillance and treatment͘ /n this multicenter study͕ ǁe aim to assess the generic and 
disease specific QoL in E�BE patients͕ identify factors associated ǁith negative illness 
perception of the diagnosis BE and compare outcomes ďetǁeen patients treated in a 
specialiǌed BE center ǁith non-eǆpert centers͘ dhis may lead to a ďetter understanding of 
the impact of the factors influencing HRQoL͕ ǁhich could ďe the start of a person-centered 
approach for measuring HRQoL in patients ǁith BE͘ 

MMaatteerriiaallss  aanndd  mmeetthhooddss  
te performed a cross-sectional multi-center study͕ ǁhich ǁas conducted ďetǁeen Kctoďer 
ϮϬϭϵ and �ugust ϮϬϮϭ͘ �ue to the �Ks/�-ϭϵ pandemic͕ inclusion ǁas interrupted ďetǁeen 
:anuary ϮϬϮϭ and :uly ϮϬϮϭ͘ &or the collection of the data patients completed a self-
administered Ƌuestionnaire͘ 

WWaattiieennttss  
&or this study͕ ǁe analyǌed the data collected from five eǆpert centers for surveillance and 
endoscopic treatment of BE in the Eetherlands ;including tǁo academic centersͿ͘ BE eǆpert-
centers ǁere defined according to the E^'E Barrett guideline ;ǁith dedicated 
gastroenterologist and nurse practitionersͿ͘ϯ /n addition͕ three non-eǆpert centers for BE ;of 
ǁhich one academic centerͿ ǁere included͘ �ll patients included in the endoscopic 
surveillance programs of the participating centers ǁere asŬed to participate in the study͘ dhe 
inclusion criteria ǁere ;ϭͿ proven macroscopic and histologic BE͕ ;ϮͿ aged ϭϴʹϴϬ years ;ϯͿ 
aďle to read͕ understand and complete the �utch informed consent form and the study 
Ƌuestionnaires͘ Watients ǁere eǆcluded if there ǁas ;ϭͿ a history of BE endoscopic treatment 
or a surgical esophageal resection͕ and ;ϮͿ presence of loǁ-or high-grade dysplasia or E�� in 
BE histology͘ 
Watients ǁere invited to participate ǁith a postal invitation͘ Eonresponsive patients received 
a one-time postal reminder after ϰ ǁeeŬs͘ �ll suďjects gave ǁritten informed consent in 
accordance ǁith the �eclaration of HelsinŬi͘ dhe protocol ǁas approved ďy the Medical 
Ethical �ommittee hnited ;ME�-hͿ ǁith reference tϭϵ͘Ϭϲϴ͘ ^uďseƋuently͕ all institutional 
revieǁ ďoards of the participating hospitals approved the protocol͘ 
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QQuueessttiioonnnnaaiirreess  
Watients ǁere asŬed to fill out demographic and clinical items ;age͕ gender͕ marital status͕ 
employment status͕ educational level͕ Ŭnoǁledge of the diagnosis BE͕ use of medication 
treating 'ER�͕ and comorďidityͿ͘ 'eneric HRQoL ǁas measured ǁith the ^hort &orm ϯϲ ;^&-
ϯϲͿ͘ dhis ǁidely used Ƌuestionnaire has ďeen validated for measuring generic QoL in multiple 
disease statesϭϲ͕ϭϳ͘ ^cores on the ^&-ϯϲ range from Ϭ to ϭϬϬ on each dimension  ;physical 
functioning͕ social functioning͕ physical role functioning͕ emotional role functioning͕ vitality͕ 
ďodily pain͕ mental health and general healthͿ͕ ǁith higher scores indicating ďetter HRQoL͘ 
do compare data from our sample and �utch normative data͕ the sample ǁas age and gender 
standardiǌed and ďased on a general �utch population in the age of ϲϭʹϳϬϭϴ͘ 
�ancer ǁorry ǁas measured using the �ancer torry ^cale ;�t^Ϳϭϵ͘ ^cores range from ϲ to 
Ϯϰ͕ ǁith a higher score indicating more cancer ǁorry͘ Based on a previous �utch validation 
study͕ ǁe divided patients into three categories͗ no cancer ǁorry ;score фϲͿ͕ loǁ level of 
cancer ǁorry ;score ϳʹϵͿ͕ and high level of cancer ǁorry ;score шϭϬͿϮϬ͘ 
do measure symptoms of anǆiety and depression͕ the Hospital �nǆiety and �epression ^cale 
;H��^Ϳ ǁas utiliǌed͘Ϯϭ Watient results ǁere oďtained ďy summing up each suďscale ;anǆiety 
and depressionͿ͕ yielding values from Ϭ to Ϯϭ͘ do compare to a general �utch population͕ 
data of ϭϵϬϭ individuals ǁere used including ϰϴ͘ϴй men ǁith a mean age of ϲϭ͘ϯ ;^� Ϯ͘ϯͿ͘ � 
cut-off score of хϴ ǁas used͕ indicating moderate to severe signs of anǆiety andͬor 
depressionϮϮ͘ 
dhe presence of 'ER� symptoms ǁas measured using the Refluǆ �isease Questionnaire 
;R�QͿϮϯʹϮϲ͘ dhe mean of all three dimensions ;dyspepsia͕ regurgitation͕ and heartďurnͿ gives 
a total score ranging from Ϭ to ϱ͘ there a score of Ϭ represents nil symptoms͕ a score of ϭʹ
Ϯ mild symptoms͕ and ϯʹϱ severe symptoms of 'ER�Ϯϳ͘ 
�ognitive and emotional perceptions of BE ǁere assessed ǁith the Brief /llness Werception 
Questionnaire ;B-/WQͿϮϴʹϯϬ͘ dhe B-/WQ uses a nine single-item scale approach͕ and each item 
is scored on a ϬʹϭϬ scale͘ &ive of the items assess cognitive illness perceptions͕ tǁo items 
assess emotional perceptions ;e͘g͘ sense of control and ǁorryͿ and one item assesses illness 
comprehensiďility ;understanding of the diagnosisͿ͘ � higher score reflects a more 
threatening perception of the illness͘ 

^̂ttaattiissttiiccaall  aannaallyyssiiss  
�ontinuous sociodemographic data are presented ǁith means and standard deviation͘ 
�ategorical variaďles are summariǌed ǁith freƋuency and percentages͘ dhe eight domains of 
the ^&-ϯϲ score ǁere converted to standard scores ďased on the scores of an age and gender 
matched representative reference sample of the �utch populationϭϴ͘ ^tandard scores ǁere 
calculated ďy dividing the difference ďetǁeen the patientsΖ ^&-ϯϲ score and the mean score 
of the matched reference population ďy the ^�s of the reference population͘ � standard 
score thus indicates hoǁ many ^�s the oďserved ^&ϯϲ score falls ďeloǁ or aďove the score 
of the reference population͘ �onseƋuently͕ scores of the reference population are set at Ϭ͘ 
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� mean standard score of Ϭ͘ϮϬ is considered to indicate a small deviation from the reference 
population͕ since it resemďles the effect siǌe calculation͘ϯϭ Mean standard scores of Ϭ͘ϮϬ͕ 
Ϭ͘ϱϬ and Ϭ͘ϴϬ are considered to indicate small͕ moderate and large deviations from the 
reference population͕ respectively͘ do evaluate factors associated ǁith a negative illness 
perception of the diagnoses Barrett ;B-/WQͿ a regression analysis ǁas used͘ �ll variaďles ǁere 
univariate tested on a significant correlation ǁith BE illness perception͘ sariaďles ǁith W ф Ϭ͘Ϯ 
in the univariaďle analyses ǁere included in a multivariaďle model and R-sƋuared ǁas 
computed͘ do avoid multicollinearity͕ a correlation of the independent variaďles of less than 
Ϭ͘ϴ ǁas accepted͘ &or comparison of continuous variaďles ďetǁeen the BE eǆpert centers 
and non-eǆpert centers the studentΖs ƚ-test or Mann thitney h ;depending on normalityͿ 
and for categorical variaďles a �hi-sƋuare test ǁas used͘ W ф Ϭ͘Ϭϱ is considered statistically 
significant͘ �ata ǁere analyǌed using the /BM ^tatistical WacŬage for ^ocial ^ciences ;^W^^Ϳ͕ 
version Ϯϱ͘ 

RReessuullttss  
� total of ϭϳϯϭ BE patients ǁere invited to participate͕ of ǁhom ϴϱϵ ;ϰϵ͘ϲйͿ signed informed 
consent and completed the Ƌuestionnaires͘ dhe mean age of BE patients ǁas ϲϯ͘ϲ years ;^� 
с ϭϯ͘ϰͿ͘ Most patients ǁere male ;ϳϰ͘ϱйͿ͕ married or cohaďitating ;ϴϭ͘ϱйͿ͕ ǁorŬing ;ϰϱ͘ϴйͿ͕ 
and completed secondary or post-secondary education ;ϳϰ͘ϯйͿ͘ �n overvieǁ ǁith all 
demographic and clinical ďaseline characteristics is shoǁn in daďle ϭ͘ Most ďaseline 
characteristics shoǁed no significant differences ďetǁeen the BE centers and noneǆpert 
centers͘ Hoǁever͕ participants in the non-eǆpert centers reported significantly more 
comorďidities ;tǁo in the eǆpert centers ;ϬʹϭϰͿ versus three ;ϬʹϭϭͿ in the non-eǆpert 
centersͿ͘ 

''eenneerriicc  HHRRQQooLL  
dhe participants treated in non-eǆpert centers reported significantly loǁer scores on mental 
health ;Ɖ͘ϬϬϰͿ͕ representing more psychological distress and less ǁell-ďeing͘ /n addition͕ they 
scored loǁer on the vitality domain͕ hoǁever this ǁas not significant ;Ɖ͘ϬϱϭͿ͘ 
Kverall͕ BE patients had similar or higher mean scores on ^&ϯϲ suďscales than the �utch 
reference population ;&igure ϭͿ͘ dhe domains mental health͕ ďodily pain͕ role functioning͕ 
and physical functioning shoǁed a moderate ďut significant deviation ǁith the reference 
population͘ 
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&&&iiiigggguuuurrrreeee  ϭϭϭϭ  ͘͘  Health-related Ƌuality of life ;HRQoLͿ scores for patients ǁith Barrett Esophagus ;BEͿ͘ ^tandard scores of хϬ indicate ďetter HRQoL than a 

general �utch population͘ ^cores of Ϭ͘Ϯ͕ Ϭ͘ϱ and Ϭ͘ϴ indicate respectively a small͕ moderate͕ or large deviation from the reference population ΎW ф Ϭ͘ϬϬϱ

ddaaďďllee  ϭϭ͘͘  Baseline characteristics
Eote͗ BE eǆpert centers represent five different hospitals and the Eon-eǆpert centers represent three different hospitals͘ �ďďreviation͗ BE͕ Barrett 
Esophagus͘ a ϯ missing values͘
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''EERR��  ssyymmppttoommss  
Kverall͕ ϵϮ͘ϰй of BE patients stated that they ǁere using WW/ as prescriďed ďy their physician͘ 
Most patients eǆperienced no 'ER� symptoms ;ϳϳ͘ϲйͿ͕ only Ϯ͘ϴй of patients reported 
severe '/ symptoms͘ BE patients in the non-eǆpert centers reported more symptoms of 
heartďurn͕ hoǁever this ǁas not significant ;yϮ;ϮͿ с ϱ͘ϱϮϵ͕ Ɖ͘ϬϲϯͿ ;daďle ϮͿ͘ 

��aanncceerr  ǁǁoorrrryy  
tith a mean value of ϵ͘ϭϰ͕ BE patients reported loǁ scores of cancer ǁorry͘ �s daďle ϯ 
shoǁs͕ only ϭϴ͘ϳй of patients scored loǁer than ϲ͕ indicating no cancer ǁorry͘ ϰϭϰ BE 
patients ;ϰϴ͘ϴйͿ reported a loǁ level of cancer ǁorry͕ and ϯϮ͘ϱй of the BE population 
reported a high level ;хϭϬͿ of cancer ǁorry͘ dhis ǁas not significantly different ďetǁeen the 
participating hospitals͘ 

��nnǆǆiieettyy  aanndd  ddeepprreessssiioonn  
Moderate to severe signs of a depression ǁere found in ϭϭϯ BE patients ;ϭϯ͘ϮйͿ͘ 
�dditionally͕ ϭϲ͘ϯй of patients reported moderate to severe signs of an anǆiety disorder͘ 
Barrett patients reported loǁer means for depression ;representing less signs of a 
depressionͿ compared to the �utch general population ;mean ϲ͘ϴ vs͘ ϳ͘ϲ Ɖ ф Ϭ͘ϬϬϬͿ͘ dhe 
anǆiety scores ǁere comparaďle to the �utch general population ;mean ϯ͘ϳ vs͘ ϯ͘ϵ Ɖ͘ϭϴϯͿ͘ 
dhere ǁere no significant differences ďetǁeen the participating hospitals͘ 

ddaaďďllee  ϯϯ͘͘  'ER� symptoms͘
Eote͗ 'astro esophageal refluǆ disease symptoms measured ǁith the Refluǆ �isease Questionnaire͘ salues are represented ǁith mean ;^�Ϳ͘ 
�ďďreviation͗ BE͕ Barrett Esophagus͘
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&&aaccttoorrss  aassssoocciiaatteedd  ǁǁiitthh  iillllnneessss  ppeerrcceeppttiioonn  

Kverall͕ values of cognitive and emotional perception of BE ǁere loǁ͕ representing a non-
threatening perception of illness͘ Eo significant differences on BE illness perception ǁere 
found ďetǁeen the BE eǆpert centers and non-eǆpert centers͘ Most patients stated a 
minimal effect on their life ;ϯ͘ϬϬͿ͕ moderate personal control over illness ;ϰ͘ϳϴͿ͕ good ďeliefs 
aďout the effectiveness of treatment ;ϯ͘ϰϳͿ͖ and little eǆperience of symptoms ;Ϯ͘ϳϱͿ͘ Knly 
high values ǁere found on timeline͕ a scale representing the eǆpected duration of the illness 
;ϴ͘ϵϳͿ͘ BE patients stated a minimal emotional representation of BE͕ an item Ƌuestioning͗ 
Hoǁ much does Barrett affect you emotionally͍ ;e͘g͘ does it maŬe you angry͕ scared͕ upset 
or depressedͿ ;Ϯ͘ϭϮͿ͘ &urthermore͕ concern aďout BarrettΖs ǁas loǁ ;ϯ͘ϬϬͿ and there ǁas a 
good understanding of the illness ;ϯ͘ϳϳͿ͘ 
Regression analysis ǁas used to determine the factors associated ǁith illness perception of 
the diagnosis BE͘ �s daďle ϰ shoǁs͕ a negative illness perception of BE is associated ǁith 
cancer ǁorry͕ '/ symptoms͕ signs of anǆiety and depression͕ and female gender͘ 

ddaaďďllee  ϯϯ  �ancer ǁorry 

EŽƚĞ͗ �ancer ǁorry measured ǁith the �ancer ǁorry scale ;�t^Ϳ salues are represented ǁith Ŷ ;йͿ͘ 

ddaaďďllee  ϰϰ   &actors associated ǁith negative illness perceptions

EŽƚĞ͗ Regression �oefficients for identification of factors associated ǁith negative illness perceptions of the 

diagnosis Barrett Esophagus͘ a/ndependent variaďle͗ ;�onstantͿ͕ dotalͺ�t^͘

ď/ndependent variaďles͗ ;�onstantͿ͕ dotalͺ�t^͕ totalR�Q͘

c/ndependent variaďles͗ ;�onstantͿ͕ dotalͺ�t^͕ totalR�Q͕ dotalH��^͘

d/ndependent variaďles͗ ;�onstantͿ͕ dotalͺ�t^͕ totalR�Q͕ dotalH��^͕ geslacht͘
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��iissccuussssiioonn  
dhe present multi-center study in E�BE patients ǁas designed to investigate factors 
associated ǁith a negative illness perception of the diagnosis BE͘ Kverall͕ values of cognitive 
and emotional perceptions of BE ǁere loǁ͕ representing a non-threatening perception of 
BarrettΖs͘ dhe results of this study shoǁ that a negative illness perception of the diagnosis BE 
is associated ǁith the female gender and more cancer ǁorry͕ '/ symptoms and symptoms of 
anǆiety and depression͘ 
dhe present study shoǁs comparaďle or higher generic HRQoL compared to a �utch 
reference populationϭϴ͘ dhis finding suggests a minimal influence on generic HRQoL ďy the 
diagnosis of BE͘ dhis coincides ǁith our earlier oďservations in focus-groups intervieǁsϯϮ and 
a single center Ƌuestionnaire study͕ϲ ǁhich shoǁed �utch BE patients eǆperience a good 
HRQoL͘ Eevertheless͕ this finding contradicts previous studies͕ ǁhich have concluded that 
patients ǁith BE reported decreased HRQol on the ^&-ϯϲ͕ compared to norm reference data͘ 
� more recent study in the h< shoǁed E�BE patients had significantly loǁer scores across 
all domains of the ^&-ϯϲ compared to a healthy cohortϳ͘ dhis study used propensity scores 
matching for age͕ gender and comorďidities͘ dhere are tǁo proďaďle causes for these 
differences in previous studies͘ &irstly͕ it could ďe argued that these results ǁere due to the 
presence of 'ER� symptoms͘ BE patients in our study reported loǁ values on 'ER� 
symptoms͘ � previous study in E�BE patients shoǁed that eǆperiencing moderate to severe 
'ER� symptoms decreased HRQoLϯϯ͘ ^econdly͕ Britton et al͘ compared HRQoL ǁith a 
younger and healthy population ;e͘g mean age ϱϬ͘ϯ and no comorďiditiesͿ͘ dhe present study 
compared the data to a reflection of a general population in the age of ϲϭʹϳϬ years ǁith ϱϬй 
eǆperiencing one or more chronic conditions͘ /n addition͕ suď-analyses in the age group ϰϬʹ
ϲϭ and хϳϬ years similar results ǁere found ǁith comparaďle or higher HRQoL than the 
reference population͘ 
�s our regression model shoǁs͕ cancer ǁorry is an important factor associated ǁith a 
negative illness perception of BE͘ Knly ϭϴ͘ϳй of E�BE patients in the present study scored 
loǁer than ϲ͕ indicating no cancer ǁorry͘ Eearly half of the BE population ;ϯϮ͘ϱйͿ reported 
a high level ;хϭϬͿ of cancer ǁorry͘ dhese findings are inconsistent ǁith that of Britton et al͘ 
ǁho found ϲϵ͘ϱй levels of хϭϬ on the �t^ϳ͘ 
Reporting higher levels of '/ symptoms ǁas associated ǁith a negative illness perception of 
BE͘ Hoǁever͕ patients reported good symptom control͕ representing ǁith only Ϯ͘ϴй of 
patients reported severe '/ symptoms͘ /n accordance ǁith the present result͕ the study of 
Britton et al͘ϳ demonstrated ϭϬй moderate to severe acid regurgitation in comparison ǁith 
the ϲ͘ϰй found in the present study͘ dhe numďer of moderate to severe symptoms of 
heartďurn ǁere comparaďle ďetǁeen the eǆpert centers in the Eetherlands and an eǆpert 
center in the h< ;ϯ͘ϱй vs͘ Ϯ͘ϮйϳͿ͘ dhese comparison of data must ďe interpreted ǁith caution 
ďecause different instruments ǁere used͘ 'ER� has ďeen associated ǁith functional 
deficiencies͕ such as sleeping difficulties͕ reduced aďility to consume food͕ impaired seǆ life͕ 
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thus affecting Ƌuality of life and increasing the risŬ for a comorďid mental disorderϯϰ͕ϯϱ͘
�ppropriately adjusted medical treatment is essential for reducing 'ER� related symptoms͘ 
/n addition͕ ǁe suggest physicians to create an approachaďle and loǁ threshold contact 
opportunity for BE patients to discuss flare ups of symptoms͘ 
Most BE patients in the present study reported no symptoms of anǆiety ;ϴϭ͘ϳйͿ or 
depression ;ϴϰ͘ϵйͿ͘ /n comparison ǁith one �hineseϭϮ and tǁo studies from the h<ϳ͕ϯϲ the 
present population scored loǁer on the incidence of aďnormal or ďorderline signs of 
depression ;ϭϳ͘ϯй͕ϭϮ ϭϵй͕ϳ ϭϰйϯϲ vs͘ ϭϯ͘ϮйͿ or symptoms of anǆiety ;Ϯϱ͘Ϯй͕ϭϮ ϯϭй͕ϳ ϯϵйϯϲ vs͘ 
ϭϲ͘ϯйͿ͘ dhis difference in results may ďe eǆplained ďy several cultural differences͕ especially 
ǁhen considering that the H��^ norm data of several reference populations ďetǁeen 
countries differ͘ Hanschmidt et al͘ϭϰ found levels of depression and anǆiety ϯʹϱ times higher 
in the study sample than in the general population͘ dhis rather contradictory result may ďe 
due the lacŬ of information on patientsΖ disease characteristics on the presence of BE 
dysplasia or E�� in that specific study͘ �nother possiďle eǆplanation for this is that 
Hansschmidt reported high presence of 'ER� symptoms͘ /n general͕ increased anǆiety levels͕ 
ďut not depression levels͕ are associated ǁith greater severity of 'ER� symptoms such as 
retrosternal pain and retrosternal ďurningϯϳ͘ 
&emale gender is Ŭnoǁn as a risŬ factor for eǆperiencing more functional gastrointestinal 
diseases͘ dhe Rome &oundation 'loďal ^tudy on the Wrevalence and Burden of &unctional 
'astrointestinal �isorders͕ϯϴ reported functional dysphagia as the most prevalent esophageal 
disorder͘ dhe rates for functional heartďurn͕ refluǆ hypersensitivity͕ and esophageal chest 
pain ǁere suďstantially loǁer͘ �ll esophageal disorders ǁere more prevalent among ǁomen͘ 
�lthough refluǆ esophagitis is predominant in men ;ϱ͗ϭ ratio for men͗ ǁomenͿ͕ symptomatic 
'ER� eǆhiďits a female preponderance and this difference ďecomes more apparent during 
the perimenopausal periodϯϵ͘ �s Ŭnoǁn individuals ǁith 'ER� symptoms have a decrement 
in their QoL͕ these scores are similar to patients ǁith inflammatory ďoǁel disease͘ϰϬ Beside 
eǆperiencing more 'ER� symptoms͕ ǁomen have a higher risŬ for developing an anǆiety 
disorder or depression͘ �nǆiety disorders ǁere more prevalent in �utch ǁomen than in men 
;annual prevalence in ϮϬϮϬ age ϲϬʹϲϱ years ϭϲ͘ϲй in men vs͘ ϯϱ͘ϯй in ǁomenͿ and ǁomen 
are almost tǁice as liŬely to ever develop a depressive disorder compared to men ;Ϯϰ͘ϯй vs͘ 
ϭϯ͘ϭйͿϰϭ͕ϰϮ͘ � recent study in BE patients shoǁed that͕ ǁomen ǁere more liŬely to ďe 
screened positive for depressive or generaliǌed anǆiety disorderϭϰ͘ dhese data underline the 
importance of accurate treatment and counseling to ǁomen ǁith BE and functional 
esophageal disorders͘ 
� secondary oďjective of the study ǁas to compare outcomes on HRQoL ďetǁeen patients 
ǁho undergo surveillance in a BE eǆpert center ǁith non-eǆpert centers͘ /n the current study͕ 
there ǁere no differences found ďetǁeen the eight centers in eǆperiencing illness 
perceptions and associated symptoms͘ Knly the patients in the noneǆpert centers scored 
ǁorse on mental health͘ ^ince this difference has not ďeen found on the BE specific 
Ƌuestionnaires͕ it is proďaďly not related to the diagnosis BE or the BE care patients received͘ 
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dhere is an increasing shift of care for BE patients to specialiǌed BE centers͘ � previous revieǁ 
suggested delivering a focused BE-specific service for all BE patients͘ /t concluded folloǁ-up 
for BE patients appears inconsistent and often inadeƋuate to meet patientsΖ needs and 
eǆpectationsϭϱ͘ /n our study͕ BE patients stated a good understanding of the diagnosis BE͘ 
Watients in the eǆpert centers perceived they ǁere not ďetter informed͕ despite the presence 
of BE dedicated physicians and nurses ǁorŬing in those centers͘ dhere is no uniform 
procedure in the participating hospitals for informing patients͘ /n general͕ patients are 
informed ďy telephone or short outpatient clinic visit aďout the results of their gastroscopy͘ 
Kur data did not present patient-reported eǆperience measures ;WREMsͿ͘ WREMs report 
information on patientsΖ perceptions of their eǆperience receiving care͘ /n contrast to 
WRKMs͕ WREMs do not looŬ at the outcomes of care ďut the impact of the process of the care 
on the patientΖs eǆperience for eǆample͕ communication and timeliness of assistance͘ϰϯ te 
ďelieve that it is ďeneficial to evaluate care through patient eǆperiences͘ Wrevious Ƌualitative 
studies found trust and communication ǁith the physician as important factors influencing 
Ƌuality of life in BE patientsϰϰʹϰϲ͘ 
Kur multi-center study also has several limitations͘ dhe inclusion period of this study ǁas 
interrupted due to the �Ks/�-ϭϵ pandemic͘ dhis ǁas a deliďerate choice to minimiǌe the 
influence of the pandemic as much as possiďle͘ /nclusion started again ǁhen most of the 
restrictive measures had ďeen lifted͘ ^econdary analysis of our data shoǁed no differences 
on all primary and secondary outcomes ďetǁeen patients included ďefore or during the 
pandemic͘ ^econdly͕ despite the multi-center design of the study͕ data may not ďe 
representative for the BE population ǁorldǁide͘ �ifferences could ďe eǆpected due to 
differences in the health care system as ǁell as cultural differences͘ /n addition͕ the response 
rate ǁas only ϰϵ͘ϲй͘ �s this ǁas a self-administered anonym Ƌuestionnaire study͕ ǁe could 
not compare ďaseline characteristics ďetǁeen responders and nonresponders͘ �onsidering 
the percentage of included males and the average age of ϲϯ͘ϲ years a good representation 
of a Barrett population is providedϰϳ͘ &inally͕ a possiďle deficiency in the method of this study 
is the fact that not all factors that are considered important according to BE patients ǁere 
included͘ Eamely͕ trust in physicians͕ ďurden of endoscopy͕ sleeping difficulties͕ diet and 
lifestyle͕ ǁere not included in the Ƌuestionnaires͘ dherefore͕ factors influencing the outcome 
may have ďeen missed in the regression model͘ 
/n conclusion͕ overall HRQoL in a multi-center BE population ǁas comparaďle ǁith an age 
and gender matched �utch reference population͘ dhe presence of cancer ǁorry͕ '/ 
symptoms͕ anǆiety and depression and female gender are associated ǁith a negative illness 
perception of the diagnosis BE͘ dhere ǁere no differences found on HRQoL outcomes 
ďetǁeen the eǆpert centers ǁith dedicated gastroenterologist and nurse practitioners and 
non- eǆpert centers͘ te recommend that physicians offer an easy and approachaďle contact 
opportunity for BE patients to discuss symptom flares or fear of cancer͘ 
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��ďďssttrraacctt  
//nnttrroodduuccttiioonn  
�lthough the risŬ of cancer progression in a Barrett’s esophagus ;BEͿ is very loǁ͕ ǁorrying 
aďout cancer is Ŭnoǁn as an important factor affecting HRQoL͘ dhe aim of this study ǁas to 
determine the proportion of BE patients ǁith high levels of ǁorry for cancer͕ to compare 
outcomes of patients endoscopically treated for BE neoplasia ;�BEͿ͕ non-dysplastic BE 
patients ;E�BEͿ and patients ǁith refluǆ symptoms͕ and to eǆamine associated factors͘ 

MMeetthhooddss  
te performed a cross sectional͕ eǆploratory͕ self-administered Ƌuestionnaire study using 
the cancer ǁorry scale͕ and the refluǆ disease Ƌuestionnaire͘ 

RReessuullttss  
� total of ϭϵϮ �BE patients͕ Ϯϭϯ E�BE patients and ϭϭϭ refractory refluǆ symptom patients 
ǁere included from Kctoďer ϮϬϭϵ until :uly ϮϬϮϭ͕ ϳϲ͘ϴй of BE participants ǁere male and 
aged ϲϲ͘ϵ years͘ High cancer ǁorry ǁas reported in ϰϬ͘ϲй of the �BE patients and ϯϲ͘Ϯй of 
E�BE patient͘ Refluǆ patients scored statistically significant ǁorse ǁith ϱϲ͘ϲй stated high 
cancer ǁorry͘ Wositive correlations ǁere found ďetǁeen refluǆ symptoms and cancer ǁorry 
in E�BE patients and refluǆ patients͘ /n �BE patients’ negative correlations ǁere found 
ďetǁeen higher cancer ǁorry and younger age as ǁell as a family history of esophageal 
carcinoma͘ 

��oonncclluussiioonnss  
� clinically significant group of BE patients reported high cancer ǁorry͕ ǁhich ǁas associated 
ǁith refluǆ symptoms in E�BE patients and a younger age and a ;familyͿ history of 
esophageal carcinoma diagnosis in BE patients treated for ;earlyͿ neoplasia͘ Whysicians 
should communicate aďout the actual cancer risŬ͕ ǁhich leads to greater patient 
understanding and therefore may have a positive impact on health outcomes͘ 
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//nnttrroodduuccttiioonn  
�ancer is among the leading causes of death ǁorldǁide͘ /n ϮϬϭϴ͕ there ǁere ϭϴ͘ϭ million 
neǁ cases and ϵ͘ϱ million cancer-related deaths ǁorldǁideϭ͘ �ancer has ďeen one of the 
most feared diseases for yearsϮ͘ �ontrary to the negative image among the general puďlic͕ 
epidemiological analyses shoǁ that cancer survival rates are gradually increasing͘ 
�omparaďle ǁith numďers in Europe and the hnited ^tates of �merica͕ the ϱ-year survival 
rate for esophageal adenocarcinoma ;E��Ϳ in the Eetherland has risen from ϴй in the early 
ϭϵϳϬs to Ϯϯй currently͘ /n the past decades͕ suďstantial progress has ďeen made in the 
diagnoses and treatment of E��͘ dhe ďest chance for improved survival of patients ǁith E�� 
remains detection of the cancer at an early and possiďly curaďle stage͘ dhe main cause from 
ǁhich E�� can develop is the premalignant condition Barrett esophagus ;BEͿ͘ BE is a 
complication ǁhich occurs in aďout ϭϬй to ϭϱй of people ǁith chronic or longstanding 
gastroesophageal refluǆ disease͘ dhe diagnosis of BE is made if the distal esophagus is lined 
ǁith columnar epithelium ǁith a minimum length of ϭcm ;tongues or circularͿ containing 
intestinal metaplasia at histopathological eǆaminationϯ͘ thile pre-malignant conditions that 
are not under surveillance may eventually ďecome cancer͕ in many cases the chances of 
progression is very loǁ͘ �mong patients ǁith a BE͕ approǆimately ϱй ǁill develop E�� 
ultimatelyϰ͘ Wrevious studies have shoǁn that it is difficult for individual BE patients to 
accurately estimate their cancer risŬϱ͕ϲ͕ϳ͘ dherefore͕ a diagnosis such as BE͕ may cause anǆiety 
and ǁorry͘ 

Kver the past ten years͕ non-invasive endoscopic treatment ;EdͿ techniƋues such as 
endoscopic resection ;ERͿ or radio freƋuency aďlation ;R&�Ϳ have ďecome the preferred 
treatment strategy for the removal of early neoplastic lesions ;high grade dysplasia ;H'�Ϳ 
and early E��Ϳ͘ �lthough͕ Ed have shoǁn to ďe effective for eradication of BE related 
neoplasia ǁith remarŬaďly loǁ recurrence rates of neoplasiaϴ͕ high numďers of ǁorry for 
cancer are descripted in the literature͘ ^tudies have shoǁn that ǁorry for cancer in patients 
ďefore͕ and ǁithin ϭϮ months after Ed is high and comparaďle to those ǁho have never had 
dysplasiaϵ͕ϭϬ͕ϭϭ͘ Hoǁever͕ little is Ŭnoǁn aďout the factors that influence these ǁorries aďout 
cancer͘ &or eǆample͕ it is not clear ǁhether actual risŬs for developing E�� ;such as BE length 
and histologyͿ actually increase cancer ǁorry͘ /n fact͕ a long-term folloǁ up studyϭϮ found 
endoscopically treated patients had statistical significantly higher levels of ǁorry for cancer 
and general anǆiety than surgically treated patients͘͘  

� previous systematic revieǁ identifying the Ŭey factors associated ǁith fear of recurrence 
among cancer patients found there ǁas strong evidence for an association ďetǁeen physical 
symptoms and fear of cancer recurrenceϭϯ͘ �lthough previous studies found the majority of 
the BE patients reported good refluǆ symptom control͕ ϳ͕ϭϰ refluǆ symptoms are Ŭnoǁn as an 
important factor for negative illness perception on BEϭϰ͘ /n addition͕ it appears that patients 
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ǁho overestimate their cancer risŬ tend to eǆperience more symptoms of refluǆϳ͘ �ue to the 
small numďer of studies on ǁorry for cancer in BE patients͕ Ŭnoǁledge on factors associated 
ǁith ǁorry for cancer in BE patients is lacŬing͘ /dentification of associated factors could help 
physicians to identify BE patients at risŬ of eǆperiencing high levels of cancer ǁorry͘  /n order 
to ďetter understand the impact of Ed on cancer ǁorry͕ it is important to investigate the level 
of cancer ǁorry in a group of BE patients endoscopically treated for ;earlyͿ neoplasia and in 
patients ǁithout neoplasia ǁho are included in an endoscopic surveillance program͘ /n 
addition͕ it is important to eǆplore the potential impact of the laďel of BarrettΖs diagnosis and 
the presence of physical symptoms͘ 

dhe aim of this study ǁas to determine the proportion of BE patients ǁith high levels of ǁorry 
for cancer and to compare outcomes of patients endoscopically treated for BE neoplasia 
;�BEͿ and non-dysplastic BE patients ;E�BEͿ ǁith a non- BE control group of patients ǁith 
refluǆ symptoms͕ and associated factors are studied͘ te hypothesiǌed that the minority of 
BE patients ǁould eǆperience high cancer ǁorry ǁhich ǁould ďe associated ǁith physical 
symptoms and not related to factors that ǁould actually increase the risŬ of cancer such as 
Barrett’s length or histology outcomes͘ 

MMeetthhoodd  
dhis ǁas a cross sectional͕ eǆploratory͕ self-administered Ƌuestionnaire study assessing 
ǁorry for cancer in patients ǁith a BE and refractory refluǆ symptoms͘ Watients ǁere included 
from a single͕ tertiary referral centre for surveillance and endoscopic treatment of BE͕ the 
�atharina Hospital Eindhoven͕ the Eetherlands͘ Warticipants completed the Ƌuestionnaire 
ďefore their endoscopy appointment from �pril ϮϬϭϴ until March ϮϬϮϮ͘ �ue to the �Ks/�-
ϭϵ pandemic͕ inclusion ǁas interrupted ďetǁeen :anuary ϮϬϮϭ and :uly ϮϬϮϭ͘ 

�ǇƐƉůĂƐƚŝĐ �ĂƌƌĞƚƚ͛Ɛ ĞƐŽƉŚĂŐƵƐ ;���Ϳ ŐƌŽƵƉ 
dhis first group of patients had a history or presence of confirmed loǁ grade dysplasia͕ high 
grade dysplasia or E�� ;defined as RϬ endoscopic resection of a pdϭa or pdϭď 
adenocarcinomaͿ in histology prevalent BE and treated ǁith at least one endoscopic 
procedure͕ e͘g͘ endoscopic suďmucosal dissection ;E^�Ϳ͕ endoscopic mucosal resection 
;EMRͿ or radio freƋuency aďlation ;R&�Ϳ͘ Watients ǁere eǆcluded ǁhen treated ǁith a surgical 
esophageal resection͕ Rϭ endoscopic resection͕ and patients ǁho underǁent 
neoadjuvantͬadjuvant chemotherapy or radiation as part of treatment of E��͘ 

EŽŶ �ǇƐƉůĂƐƚŝĐ �ĂƌƌĞƚƚ͛Ɛ ĞƐŽƉŚĂŐƵƐ ;E���Ϳ ŐƌŽƵƉ 
dhe patients in this second group ǁere recruited from an endoscopic surveillance program 
for BE͘ �ll patients had proven macroscopic ;metaplastic columnar epithelium aďove the 
gastro-esophageal ;шϭ cmͿ junction͕ ǁhich ǁas clearly visiďle endoscopicallyͿ and histologic 
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;presence of intestinal metaplasia confirmed from esophageal ďiopsyͿ E�BE͘ Watients ǁere 
eǆcluded if there ǁas presence of loǁ-or high-grade dysplasia or E�� in BE histology͘ 

ZĞĨƌĂĐƚŽƌǇ ƌĞĨůƵǆ ŐƌŽƵƉ 
dhe group contained of patients ǁith refluǆ symptoms referred for an upper endoscopy͘ /n 
these patients symptoms of heartďurn͕ regurgitation͕ andͬor chest pain ǁere present for at 
least three months and three times a ǁeeŬϭϱ͘ Watients used a standard-dose of Wroton-Wump 
inhiďitors ;WW/Ϳ therapy for at least three months ǁith a minimum of three times a ǁeeŬ͘ 
Watients ǁith pre-eǆisting esophageal disorders or BE ǁere eǆcluded͘ 

�t the time of completing the Ƌuestionnaire͕ all participants ǁere aďove ϭϴ years of age͘ 
&urthermore͕ patients ǁere aďle to read͕ understand and complete the �utch informed 
consent form and the study Ƌuestionnaires͘ Watients ǁere invited to participate ǁith a postal 
invitation and received a one-time postal reminder ǁhen they did not respond after four 
ǁeeŬs͘ 

QQuueessttiioonnnnaaiirreess  
dhe Ƌuestionnaire asŬed participants to complete ďaseline items on age͕ gender͕ 
employment status͕ educational level͕ and comorďidity ;diaďetes͕ arthritis͕ mental illnesses͕ 
cancer͕ and diseases of hart͕ neurology͕ Ŭidney͕ lung͕ and sŬinͿ͘ /n addition͕ data on the 
previous performed Ed ;date of procedure͕ histology and length of BEͿ ǁere oďtained from 
the medical record of the �BE patients͘ 
torry for cancer ǁas assessed using the �ancer torry ^cale ;�t^Ϳ͘ dhe �t^ is used in 
research to assess concerns aďout developing cancer or cancer recurrence and the impact 
of these concerns on daily functioningϭϲ͘ dhe �t^ ǁas translated in �utch ďy �ouma and 
colleaguesϭϳ͘ dhe siǆ items of the �t^ are rated on a ϰ-point LiŬert scale ranging from ͞ never͟ 
to ͞almost alǁays͘͟ ^cores range from ϲ to ϯϮ͕ ǁith a higher score indicating more fear of 
cancer͘ Based on a previous �utch validation study͕ patients ǁere divided into three 
categories͗ no cancer ǁorry ;score фϲͿ͕ loǁ level of cancer ǁorry ;score ϳ-ϵͿ͕ and high level 
of cancer ǁorry ;score ш ϭϬͿϭϲ͘ 
dhe presence of refluǆ symptoms ǁas measured using the Refluǆ �isease Questionnaire 
;R�QͿ͘ Eǆtensive research has found this Ƌuestionnaire to ďe reliaďle͕ valid͕ responsive and 
aďove all practicalϭϴ͘ &urthermore͕ the R�Q outcome seems to correlate ǁell ǁith Ƌuality of 
lifeϭϵ͘ � �utch validation study shoǁed the R�Q is a valid and reliaďle Ƌuestionnaire ǁith 
eǆcellent construct validity and a good relationship to Ƌuality of lifeϮϬ͘ R�Q includes ϭϮ items 
assessing the freƋuency and severity of heartďurn͕ acid regurgitation and dyspeptic 
complaints͕ ǁhich are scored on a ϱ-point LiŬert scale͘ dhe mean of all three dimensions gives 
a total score ranging from Ϭ to ϱ͘ there a score of Ϭ represent nil symptoms͕ a score of ϭ-Ϯ 
mild symptoms͕ and ϯ-ϱ severe symptoms of refluǆϮϭ͘ 
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��nnaallyysseess  
�ontinuous sociodemographic data͕ are presented ǁith means and standard deviation ;^�Ϳ͘ 
�ategorical variaďles are summariǌed ǁith freƋuency and percentages;йͿ͘ dhe �BE patients 
ǁere allocated according to the time from the last Ed ;respectively Ϭ-ϱ͕ ϲ-ϭϭ͕ ϭϮ-ϯϱ͕ and хϯϲ 
monthsͿ͕ the ǁorst pathology found ;L'�͕ H'�͕ E�� and high risŬ E��Ϳ͘ � high risŬ E�� ǁas 
defined as E�� ǁith at least ^Mϭ invasion or vascular invasion͘ E�BE patients ǁere 
distriďuted according the length of their BE ;фϭϬcm and хϭϬcmͿ͘ 

do ansǁer the first research Ƌuestion͕ ǁhich ǁas͗ ǁhat is the proportion of BE patients ǁith 
high levels of ǁorry for cancer͍ dhe scores of the �t^ ǁere divided into three categories͗ 
no cancer ǁorry ;score фϲͿ͕ loǁ level of cancer ǁorry ;score ϳ-ϵͿ͕ and high level of cancer 
ǁorry ;score ш ϭϬͿ͘ 
dhe second research Ƌuestion ǁas to investigate ǁhat the differences are on cancer ǁorry 
and refluǆ symptoms ďetǁeen patients endoscopically treated for BE neoplasia ;�BEͿ͕ non-
dysplastic BE patients;E�BEͿ and a non- BE control group of patients ǁith refluǆ symptoms͘ 
dherefore͕ a one-ǁay �EKs� ǁas first ǁas used to determine differences ďetǁeen the three 
patient groups ;�BE͕ E�BE͕ refractory refluǆͿ͘ dhen a post-hoc test ǁas performed to identify 
differences on outcomes ďetǁeen the BE groups �BE and E�BE͘ &inally͕ a student t-test or 
Mann thitney h ;depending on normalityͿ͕ and the �hi-^Ƌuare test for categorical variaďles 
ǁere used to identify differences ďetǁeen all BE patients ;�BE and E�BEͿ and the refluǆ 
control group͘ 
&or the final research Ƌuestion on eǆploring ǁhich factors ǁere associated ǁith ǁorry for 
cancer͕ ^pearmanΖs rho or Wearson Ζr ;depending on continuous or categorical variaďlesͿ 
ǁere used͘ dhe outcome variaďle ǁas total �t^ score and the dependent variaďles͗ gender͕ 
age͕ marital status͕ employment status͕ total comorďidities͕ positive history of cancer͕ 
positive family history ǁith cancer͕ months after Ed͕ ǁorst pathology and BE duration͘ 
^tatistical analyses ǁere performed using /BM ^tatistical WacŬage for ^ocial ^ciences ;^W^^Ϳ 
softǁare ;version ϮϱͿ͘ /n this eǆplorative study͕ significance levels ǁere set at the Ϭ͘Ϭϱ level 
;tǁo-sidedͿ͘ 
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RReessuullttss  
dhe Ƌuestionnaire ǁas completed ďy a total of ϰϬϱ BE patients͗ ϭϵϮ �BE patients ;response 
rate ϲϬ͘ϭйͿ and Ϯϭϯ E�BE patients ;response rate ϲϬ͘ϯйͿ͘  ^ociodemographic characteristics 
of all patients are presented in taďle ϭ͘ dhe mean age of all BE patients ǁas ϲϳ͘ϭ years and 
the majority ;ϳϳйͿ of participants ǁere male͘ dhere ǁere statistically significant more men 
included in the �BE group in comparison to the E�BE group ;yϮ;ϮͿсϭϭ͘ϳϴ͕ p͘ϬϬϭͿ͘ dhere ǁere 
no other differences ďetǁeen the tǁo BE groups on sociodemographic characteristics͘ :ust 
under half of the �BE patients previously treated ǁith Ed͕ had a folloǁ-up of more than three 
dhe refluǆ group contained of ϭϭϭ refractory refluǆ patients͘ dhe mean age of the refluǆ 
group ǁas ϲϬ͘Ϯ years ;^� с ϭϲ͘ϴ yearsͿ and ϯϲй ǁere male͘ dhis group statistical significantly 
differed from the BE group on all sociodemographic characteristics͘ dhe refluǆ patients ǁere 
predominately female and statistical significant younger than in comparison to the BE group͘ 
tith ϭ͘ϴ ;^� ϭ͘ϲͿ comorďidities per participant͕ refluǆ patients had feǁer comorďidities in 
contrast to the Ϯ͘ϲ ;^� ϭ͘ϵͿ in de BE group͘ 
then Ƌuestioned ǁhether �BE patients eǆperienced refluǆ symptoms in the last seven days͕ 
ϳϳ͘ϲй of the patients reported that they had eǆperienced none ;figure ϭͿ͘ dhere ǁere 
significant more '/ symptoms ;e͘g͘ heartďurn͕ dyspepsia and regurgitationͿ in the refluǆ 
group in comparison ǁith the tǁo BE groups ;t;ϱϭϰͿ -ϭϱ͘ϲϴс pсф͘ϬϬϭͿ͘ /n ǁhich Ϯϰ͘ϯй of the 
refluǆ patients versus ϭ͘ϱй in the BE patients ǁere eǆperiencing severe refluǆ symptoms͘ 
Watients currently under Ed tended to have more regurgitation and dyspepsia symptoms 
compared to previously treated patients͕ hoǁever this difference ǁas not statistically 
significant 
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ddaaďďllee  ϭϭ͗͗    ^̂oocciiooddeemmooggrraapphhiicc  cchhaarraacctteerriissttiiccss͘͘  

��BBEE    

EEссϭϭϵϵϮϮ;;ййͿͿ  

EE��BBEE    

nnссϮϮϭϭϯϯ  ;;ййͿͿ  

RReefflluuǆǆ  

EEссϭϭϭϭϭϭ  ;;ййͿͿ  

WW  

Male gender ϭϲϭ ;ϴϯ͘ϵͿ ϭϰϵ ;ϲϵ͘ϲͿ ϰϬ ;ϯϲ͘ϬͿ фϬ͘Ϭϭ 

�ge in years ŵĞĂŶ ;^�Ϳ ϳϬ͘ϵ ;ϵ͘ϭͿ ϲϯ͘ϯ ;ϴ͘ϵͿ ϲϬ͘ϰ ;ϭϲ͘ϴͿ фϬ͘Ϭϭ 

Marital status 

Eo relationship  

Marriedͬ living together  

�ivorced  

tidoǁͬ ǁidoǁer 

Ϯϱ ;ϭϯ͘ϬͿ 

ϭϰϱ ;ϳϱ͘ϱͿ 

ϭ ;Ϭ͘ϱͿ 

Ϯϭ ;ϭϬ͘ϵͿ 

ϭϳ ;ϴ͘ϬͿ 

ϭϳϴ ;ϴϯ͘ϲͿ 

ϵ ;ϰ͘ϮͿ 

ϵ ;ϰ͘ϮͿ 

ϯϭ ;Ϯϳ͘ϵͿ 

ϳϭ ;ϲϰ͘ϬͿ 

Ϯ ;ϭ͘ϴͿ 

ϳ ;ϲ͘ϯͿ 

фϬ͘Ϭϭ 

Employment status 

Employed  

hnemployed  

Retired 

ϰϴ ;Ϯϱ͘ϬͿ 

ϭϵ ;ϵ͘ϵͿ 

ϭϮϱ ;ϲϱ͘ϭͿ 

ϵϬ ;ϰϮ͘ϯͿ 

Ϯϯ ;ϭϬ͘ϴͿ 

ϭϬϬ ;ϰϲ͘ϵͿ 

ϱϭ ;ϰϱ͘ϵͿ 

ϭϵ ;ϭϳ͘ϭͿ 

ϰϭ ;ϯϲ͘ϵͿ 

фϬ͘Ϭϭ 

dotal comorďidity ŵĞĂŶ ;^�Ϳ Ϯ͘ϳ ;ϭ͘ϵͿ Ϯ͘ϰ ;Ϯ͘ϬͿ ϭ͘ϴ ;ϭ͘ϲͿ фϬ͘Ϭϭ 

Wositive history of cancer ϱϱ ;ϯϬ͘ϰͿ Ϯϲ ;ϭϮ͘ϮͿ ϭϯ ;ϭϭ͘ϳͿ ф͘ϬϬϭ 

Wositive family history  ǁith cancer ϯϲ ;ϭϴ͘ϴͿ ϲϵ ;ϯϮ͘ϰͿ ϯϵ ;ϯϲ͘ϭͿ ͘ϬϬϮ 

Months after Ed 

Ϭ-ϱ

ϲ-ϭϭ

ϭϮ-ϯϱ

хϯϲ

ϭϯ ;ϲ͘ϴͿ 

ϱϯ ;Ϯϳ͘ϲͿ 

ϯϭ ;ϭϲ͘ϭͿ 

ϵϱ ;ϰϵ͘ϱͿ 

n͘a͘ n͘a͘ na 

torst pathology 

E�BE  

L'�  

H'�  

E��  

High risŬ E�� 

- 

ϱϰ ;Ϯϴ͘ϭͿ 

ϰϲ ;Ϯϰ͘ϬͿ 

ϴϯ ;ϰϯ͘ϮͿ 

ϵ ;ϰ͘ϳͿ 

Ϯϭϯ ;ϭϬϬͿ 

n͘a͘ na 

Length BE  

ϭ-ϯcm

ϰ-ϵcm

хϭϬcm

n͘a͘

ϭϬϯ ;ϰϴ͘ϰͿ 

ϴϮ ;ϯϴ͘ϱͿ 

Ϯϴ ;ϭϯ͘ϭͿ 

n͘a͘ na 
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��aanncceerr  ǁǁoorrrryy  
daďle Ϯ shoǁs that ďoth BE groups scored loǁ on mean cancer ǁorry ;i͘e͘ E�BE ϵ͘ϭϯ and 
�BE ϵ͘ϭϵͿ  ͘ �omparison of mean cancer ǁorry scores ďetǁeen the BE groups shoǁed no 
statistically significant differences ;yϮ ;ϮͿ͕ EсϰϬϬͿс͘ϴϴϬ͕ Ɖс ͘ϲϰϰͿ͘ dhe refluǆ patients scored 
statistically significant ǁorse on cancer ǁorry in comparison to BE patients͘ ^pecifically͕ 
comparison of the level of high cancer ǁorry ďetǁeen groups shoǁed ϱϲ͘ϲй of refluǆ 
patients versus ϰϬ͘ϲй of the �BE and ϯϲ͘Ϯй of E�BE stated high cancer ǁorry ;yϮ ;Ϯ 
EсϰϵϱͿсϮϭ͘ϴ͕ Ɖс ф͘ϬϬϭͿ͘ 
Kf the patients endoscopically treated for E��͕ only ϯϯй reported they had cancer treatment 
in their medical history and ϰϰ͘ϰй of the patients ǁith high-risŬ E�� ;lymfovascular invasion 
or хsmϭͿ stated they ǁere treated for cancer in the past͘ �s shoǁn in figure Ϯ͕ scores of 
cancer ǁorry did not correlate ǁith time after the last endoscopic treatment ;rс͘-͕Ϭϰϴ͖ 
pс͘ϱϮϮ E ϭϴϬͿ 

��BBEE    

EEссϭϭϵϵϮϮ;;ййͿͿ  

EE��BBEE    

nnссϮϮϭϭϯϯ  ;;ййͿͿ  

RReefflluuǆǆ  

EEссϭϭϭϭϭϭ  ;;ййͿͿ  

WW  

�yspepsiaΎ 

Eone  

Mild  

^evere  

ϭϱϮ ;ϳϵ͘ϮͿ 

ϯϮ ;ϭϲ͘ϳͿ 

ϴ ;ϰ͘ϮͿ 

ϭϳϬ ;ϳϵ͘ϴͿ 

ϰϬ ;ϭϴ͘ϴͿ 

ϯ ;ϭ͘ϰͿ 

ϰϭ ;ϯϲ͘ϵͿ 

ϯϲ ;ϯϮ͘ϰͿ 

ϯϰ ;ϯϬ͘ϲͿ 

ф͘ϬϬϭ 

RegurgitationΎ  

Eone  

Mild  

^evere  

ϭϰϭ ;ϳϯ͘ϰͿ 

ϰϰ ;ϮϮ͘ϵͿ 

ϳ ;ϯ͘ϲͿ 

ϭϰϲ ;ϲϴ͘ϱͿ 

ϱϯ ;Ϯϰ͘ϵͿ 

ϭϰ ;ϲ͘ϲͿ 

ϰϲ ;ϰϭ͘ϰͿ 

ϯϳ ;ϯϯ͘ϯͿ 

Ϯϴ ;Ϯϱ͘ϮͿ 

ф͘ϬϬϭ 

HeartďurnΎ  

Eone  

Mild  

^evere  

ϭϰϳ ;ϳϲ͘ϯͿ 

ϯϰ ;ϭϳ͘ϳͿ 

ϭϭ ;ϱ͘ϵͿ 

ϭϲϴ ;ϳϴ͘ϵͿ 

ϰϮ ;ϭϵ͘ϳͿ 

ϯ ;ϭ͘ϰͿ 

Ϯϳ ;Ϯϰ͘ϯͿ 

ϱϯ ;ϰϳ͘ϳͿ 

ϯϭ ;Ϯϳ͘ϵͿ 

ф͘ϬϬϭ 

dotalΎ  

Eone  

Mild  

^evere 

ϭϰϵ ;ϳϳ͘ϲͿ 

ϰϬ ;ϮϬ͘ϴͿ 

ϯ ;ϭ͘ϲͿ 

ϭϲϯ;ϳϲ͘ϱͿ 

ϰϳ ;ϮϮ͘ϭͿ 

ϯ ;ϭ͘ϰͿ 

Ϯϱ ;ϮϮ͘ϱͿ 

ϱϵ ;ϱϯ͘ϮͿ 

Ϯϳ ;Ϯϰ͘ϯͿ 

ф͘ϬϬϭ 

ddaaďďllee  ϭϭ͗͗    ̂ ociodemographic characteristics͘    

Results are descriďed ǁith E ;йͿ   �BE͗ dysplastic Barrett Esophagus͕ E�BE͗ non- dysplastic Barrett Esophagus͕ BE͗ Barrett esophagus͕ Ed͗ Endoscopic 

treatment͕ L'�͗ Loǁ grade dysplasia͕ H'�͗ high grade dysplasia͕ E��͗ esophageal adenocarcinoma͘  

Ύ� score of none represent a score of Ϭ on the R�Q͕  mild symptoms a score of ϭ-Ϯ͕ and  severe͘ϯ-ϱ
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�ssociated factors 
/n the �BE group͕ a younger age had a loǁ negative correlation ǁith higher scores on cancer 
ǁorry ;rс͘-ϭϵϬ͖ pс͘ϬϬϵ E ϭϴϳͿ͘ � �BE patient ǁith a family or friend ǁith a positive history of 
E�� scored higher on cancer ǁorry ;rс ͘ ϭϵϮ͖ pс͘ϬϬϴ E ϭϴϳͿ͘ LiŬeǁise͕ having a medical history 
of cancer had a small negative correlation ǁith more cancer ǁorry in this group ;rс ͘ϭϱϯ͖ 
pс͘Ϭϯϳ E ϭϴϳͿ͘ dhe grade of histology and time from Ed ǁas not associated ǁith higher scores 
on cancer ǁorry͘ dhere ǁas a moderate positive correlation found ďetǁeen the refluǆ 
symptoms and cancer ǁorry in the E�BE group ;rс͘ϯϮϲ͖ pсф͘ϬϬϬ E ϮϭϯͿ and a loǁ correlation 
in the refluǆ group ;rс͘Ϯϯϯ͖ pс ͘Ϭϭϵ E ϭϭϭͿ͘ dhis correlation ǁas not found in de �BE group 
;rс͘ϭϯϲ͖ pс͘Ϭϲϯ E ϭϴϳͿ͘ dhere ǁas no association found ďetǁeen the E�BE length and cancer 
ǁorry ;rс͘ϰϲϬ͕ pс͘Ϭϱϭ E ϮϭϯͿ͘ 

��BBEE    EE��BBEE  RReefflluuǆǆ  WW  

dotal �ancer ǁorry mean ;^�Ϳ  

Eo cancer ǁorry  

Loǁ cancer ǁorry  

High cancer ǁorry  

ϵ͘ϭϵ ;Ϯ͘ϵͿ 

ϰϮ ;ϮϮ͘ϱͿ a 

ϲϵ ;ϯϲ͘ϵͿa ͕ď 

ϳϲ ;ϰϬ͘ϲͿa 

ϵ͘ϭϯ ;ϯ͘ϬͿ 

ϱϬ ;Ϯϯ͘ϱͿa 

ϴϲ ;ϰϬ͘ϰͿa 

ϳϳ ;ϯϲ͘ϮͿa 

ϭϬ͘Ϯϴ ;ϯ͘ϱͿ 

ϭϴ ;ϭϳ͘ϬͿa 

Ϯϴ ;Ϯϲ͘ϰͿď 

ϲϬ ;ϱϲ͘ϲͿď 

͘ϬϬϰ 

ф͘ϬϬϭ 

ddaaďďllee  ϮϮ͘͘  �ancer ǁorry measured ǁith the �ancer ǁorry ^cale͘ 
Results are descriďed ǁith E ;йͿ͘ � p-valueфϬ͘Ϭϱ ǁas considered statistically significant͘  
Each suďscript letter denotes a suďset of patient categories ǁhose column proportions do not differ significantly from each other at the Ϭ͘Ϭϱ level͘ �BE͗ 
dysplastic Barrett Esophagus͕ E�BE͗ non- dysplastic Barrett Esophagus 
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Questionnaire ;R�QͿ͘� score of Ϭ represent nil symptoms͕ a score of ϭ-Ϯ mild symptoms͕ and ϯ-ϱ severe symptoms of 

refluǆ͘

&&iigguurree  ϮϮ͘͘  �omparison of cancer ǁorry versus time after last endoscopic treatment͕measured ǁith the cancer ǁorry scale͘ 

^cores of cancer ǁorry did not change over time after the last endoscopic treatment ;& ;ϯ͕ϭϴϯͿ с ͕ϱϵϴ pс ͘ϲϭϳͿ͘ 
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��iissccuussssiioonn
�lthough the chance of cancer progression in a Barrett’s esophagus is very loǁ͕ ǁorry for 
cancer is Ŭnoǁn as an important factor influencing HRQoL and negative perceptions of the 
diagnosis BEϭϰ͘ /n the present study͕ ǁe determined the proportion of BE patients ǁith high 
levels of ǁorry for cancer and aimed to compare outcomes ďetǁeen patients endoscopically 
treated for BE neoplasia͕ non-dysplastic BE patients and patients ǁith refluǆ symptoms͘ te 
hypothesiǌed that the minority of BE patients ǁould eǆperience high cancer ǁorry ǁhich 
ǁould ďe associated ǁith physical symptoms and not related to factors that ǁould actually 
increase the risŬ of cancer such as Barrett’s length or histology outcomes͘ 
Kverall͕ BE patients reported a loǁ mean score on cancer ǁorry͕ hoǁever still ϰϬ͘ϲй of the 
�BE patients and ϯϲ͘Ϯй of the E�BE patients stated high cancer ǁorry͘ /n line ǁith our 
results͕ a study from the h< shoǁed no differences ďetǁeen cancer ǁorry in a �BE group 
and E�BE groupϭϭ͘ Hoǁever͕ overall �t^ scores of the BE groups in the h< study ǁere higher 
;more cancer ǁorryͿ than in the present study͕ specifically a mean of ϭϮ͘ϴ in the h< patients 
versus ϵ͘Ϯ in the present study ǁas found͘ dhe reason for this difference is not clear͕ ďut it 
might ďe related to the differences in care pathǁays͕ loǁer levels of education in the h< 
group͘  �lthough ďaseline characteristics of the tǁo studies seemed to correspond͕ 
education level and ethnicity could ďe involved͕ ďut ǁere not reported͘ 
� possiďle eǆplanation for the fact that the refluǆ patients in the present study ǁere 
eǆperiencing higher levels of ǁorry for cancer than BE patients͕ is the fact that the data ǁas 
used of patients ǁith refluǆ symptoms refractory for WW/ prior to their first upper '/ 
endoscopy͘ �onseƋuently͕ it is possiďle that these patients ǁere more concerned aďout 
cancer ďecause they missed the reassurance of an upper '/ endoscopy͘ Wrevious studies 
have shoǁn that BE patients felt a sense of control after undergoing upper '/ endoscopy͕ 
ǁhich may have had a positive effect on cancer ǁorriesϮϮ͕Ϯϯ͘ dhe 
 presence of high cancer ǁorry in a group of patients ǁith refractory refluǆ symptoms 
supports the hypothesis that eǆperiencing refluǆ symptoms is related to ǁorry for cancer͘ 
Eǆperiencing refluǆ symptoms ǁas moderately correlated ǁith more cancer ǁorry in the 
E�BE group and refluǆ group͕ this linear correlation ǁas not found in the �BE group͘ 
dheoretical models of fear of cancer recurrence propose that somatic symptoms can trigger 
fearϮϰ͕Ϯϱ͘ ^tudies have consistently found that higher prevalence of post cancer symptoms is 
associated ǁith greater fear of cancer recurrenceϮϲ͕Ϯϳ͘ &urthermore͕ it has ďeen 
demonstrated that eǆperiencing symptoms of dysphagia͕ dyspepsia or heartďurn in BE 
patients is associated ǁith more fear of cancerϭϭ͕ϭϰ͘ 
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Because refluǆ symptoms in BE patients appear to ďe an important factor in relation to ǁorry 
for cancer͕ ǁe further eǆplored the prevalence and intensity of refluǆ symptoms͘ /n the 
majority of �BE patients refluǆ symptoms ǁere comparaďle ǁith those ǁith E�BE͕ and 
represent a good symptom control͘ �onsistent ǁith the literatureϮϴ͕Ϯϵ͕ this study found that 
refractory refluǆ patients reported statistical significantly more refluǆ symptoms than BE 
patients͘ � possiďle eǆplanation for these results may ďe the lacŬ of esophageal sensitivity in 
BE patients instigated ďy significantly reduced esophageal acid sensitivity and an impaired 
aďility to recogniǌe acid refluǆϯϬ͘ � second eǆplanation could ďe the inadeƋuate symptom 
control ďy the WW/ prescriďed͘  �lthough all refluǆ patients used a standard dose of WW/ 
therapy for at least ϯ times a ǁeeŬ during a minimum of three months͘ /t could ďe eǆpected 
that the BE population had ďetter WW/ doses regulations then the refluǆ population ǁho had 
ďeen referred ǁith refractory refluǆ symptoms͘ /n addition to the impact on cancer ǁorry͕ 
'ER� has ďeen associated ǁith functional deficiencies͕ such as sleep difficulties͕ reduced 
aďility to consume food͕ impaired seǆ life͕ thus affecting Ƌuality of life and increasing the risŬ 
for a comorďid mental disorderϯϭ͕ϯϮ͘  � previous study shoǁed patients ǁith BE have ďetter 
disease-specific HRQoL ǁhen compared to patients ǁith 'ER�͘ dhis difference ǁas partially 
attriďutaďle to loǁer symptom severity amongst BE patientsϯϯ͘ �ppropriately adjusted 
medical treatment is essential for reducing 'ER� related symptoms͘ 

do the ďest of our Ŭnoǁledge͕ this ǁas the first study eǆploring factors associated ǁith ǁorry 
for cancer in BE patients͘ /n addition to the association ďetǁeen refluǆ symptoms and ǁorry 
for cancer͕ there ǁas an association found ďetǁeen a younger age and high cancer ǁorry in 
BE patients treated for ;earlyͿ neoplasia͘ Wrevious research in cancer survivors have found 
that a younger age ǁas a prominent factor associated ǁith higher fear of cancerϯϰ͕ϯϱ͘ dhe 
underlying causes have not ďeen determined͕ ďut the perception that cancer threatens the 
achievement of certain important life projects ;e͘g͕͘ career and marriage or having childrenͿ 
may play a role͘
/n �BE patients ǁith a family or friend ǁith a positive history of E��͕ a higher cancer ǁorry 
ǁas found͘  dhis ǁas in contrast ǁith a revieǁ on fear of cancer recurrence in adult cancer 
survivors͕ ǁhich concluded that a family history of cancer ǁas not associated ǁith an 
increased fear of cancerϯϰ͘ Wrevious research in BE patients found patients ǁith a friend or 
family memďer ǁith cancer͕ ǁere more liŬely to overestimate their risŬ for E��ϳ͘ 
&urthermore͕ there is some evidence that family caregivers report higher levels of fear of 
cancer than survivorsϯϲ͘ �s a physician͕ it is important to ďe aǁare of increased cancer ǁorry 
if cancer is present in a family or friend or in their oǁn medical history͘ 
dhere ǁas no correlation found ďetǁeen the degree of histology and the level of ǁorry for 
cancer͘ ^urprisingly͕ only ϯϯй of the patients endoscopically treated for E��͕ reported they 
had cancer treatment in their medical history͘ Kf the patients ǁith high-risŬ E�� 
;lymfovascular invasion or хsmϭͿ͕ this ǁas ϰϰ͘ϰй͘ � possiďle eǆplanation for this might ďe 
that patients ǁere associating a cancer treatmentͶor even the ǁord cancerͶ ǁith death 
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and trepidationϮ͘ Endoscopic resection is the first-choice therapy for dϭa E�� and is minimally 
invasive compared ǁith surgical treatment͘ �nd therefore͕ this minimal invasive treatment 
may not ďe perceived as a cancer treatment͘ �n important contriďuting factor is the possiďle 
lacŬ of patient Ŭnoǁledge͕ specifically aďout histology outcomes͘ � previous Ƌualitative study 
reported poor disease-specific Ŭnoǁledge in BE patientsϯϳ͘ dhus͕ patient education needs to 
ďe comprehensive and easily understood͘ 
&urthermore͕ there ǁere no correlations found ďetǁeen the time after Ed and the level of 
cancer ǁorry͘ dhis in contrast to the studies of ^haheen and Rosmolenϵ͕ϭϮ et al͕ ǁho found 
that post- Ed cancer ǁorry declined over time͘ dhere are several eǆplanations for this 
difference͘ &irst͕ the cross-sectional design in the present study͕ could not demonstrate a 
change in scores of an individual patient͘ �ll ǁe could demonstrate is that the mean scores 
of patients directly after Ed and of patient’s years afterǁards do not vary͘ �dditionally͕ the 
results of the tǁo studies may not ďe comparaďle ďecause different measurement 
instruments ǁere used͘ 

dhree notaďle limitations affected this study͘ dhe first limitation ǁas the cross-sectional 
design of this study͕ as a result change over time ǁithin an individual patient could not ďe 
detected͘ &urther research ǁith a longitudinal prospective design ǁould determinate the 
true development of cancer ǁorry over time͘ ^econd͕ the study ǁas partly conducted during 
the �ovid pandemic͕ ǁhich may have contriďuted to the patientΖs responses͕ although 
implementation of locŬdoǁn ǁas not there during the data collection phase͘ Hoǁever͕ a 
previously conducted sensitivity analysis shoǁed no difference on primary and secondary 
outcomes ďefore͕ during and after the �Ks/� period͘ dhird͕ this is an eǆploratory study͕ 
for this reason our findings are in need of replication ďefore they can ďe accepted ǁith 
confidence͘ &inally͕ no Ƌuestionnaire ǁas used on psychological distress͕ ǁhich is 
Ŭnoǁn to ďe an important influencing ǁorry for cancer͘ 
dhe findings of this study have a numďer implications for daily practice͘ &irst͕ BE patients 
eǆperiencing refluǆ related symptoms should receive adeƋuate treatment͘ &urthermore͕ BE 
patients should receive adeƋuate information on the diagnosis BE and the actual minor 
cancer risŬ͘ /f high levels of cancer ǁorries are persistent͕ cognitive ďehavioral therapy can 
ďe considered͘ Wsychological interventions ǁith cognitive ďehavioral therapy for fear of 
cancer recurrence revealed a small ďut roďust effect at post intervention͕ ǁhich ǁas largely 
maintained at folloǁ-upϯϴ͘ 
/n the present study͕ a significant group of BE patients reported high cancer ǁorry ǁhich ǁas 
associated ǁith refluǆ symptoms in E�BE patients and a younger age͕ and a ;familyͿ history 
of the diagnosis esophageal carcinoma in BE patients treated for ;earlyͿ neoplasia͘ Whysicians 
should communicate aďout the actual cancer risŬ unamďiguously͕ ǁhich leads to greater 
patient understanding and may therefore positively affects health outcomes͘ 
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��ďďssttrraacctt  
�rtificial intelligence ;�/Ϳ is entering into daily life and has the potential to play a significant 
role in healthcare͘ �im ǁas to investigate the perspectives ;Ŭnoǁledge͕ eǆperience͕ and 
opinionͿ on �/ in healthcare among patients ǁith gastrointestinal ;'/Ϳ disorders͕ 
gastroenterologists͕ and '/-felloǁs͘ /n this prospective Ƌuestionnaire study ϯϳϳ '/-patients͕ 
ϯϱ gastroenterologists͕ and ϰϱ '/-felloǁs participated͘ Kf '/-patients͕ ϲϮ͘ϱй reported to ďe 
familiar ǁith �/ and Ϯϱ͘Ϭй of '/-physicians had ǁorŬ-related eǆperience ǁith �/͘ '/-patients 
preferred their physicians to use �/ ;mean ϯ͘ϵͿ and '/-physicians ǁere ǁilling to use �/ ;mean 
ϰ͘ϰ͕ on ϱ-point LiŬert-scaleͿ͘ More '/-physicians ďelieved in an increase in Ƌuality of care 
;ϴϭ͘ϯйͿ than '/-patients ;ϲϰ͘ϵй͕ ʖϮ;ϮͿ с ϴ͘Ϯ͕ Ɖ с Ϭ͘ϬϭϳͿ͘ '/-felloǁs eǆpected �/ 
implementation ǁithin ϲ͘Ϭ years͕ gastroenterologists ǁithin ϰ͘Ϯ years ;t;ϳϲͿ с  о Ϯ͘ϲ͕ Ɖ с 
Ϭ͘ϬϭϭͿ͕ and '/-patients ǁithin ϲ͘ϭ years ;t;ϭϵϯͿ с  о Ϯ͘Ϭ͕ Ɖ с Ϭ͘ϬϰϳͿ͘ '/-patients and 
'/-physicians agreed on the most important advantages of �/ in healthcare͗ improving Ƌuality 
of care͕ time saving͕ and faster diagnostics and shorter ǁaiting times͘ dhe most important 
disadvantage for '/-patients ǁas the potential loss of personal contact͕ for '/-physicians this 
ǁas insufficiently developed /d infrastructures͘ '/-patients and '/-physicians hold positive 
perspectives toǁards �/ in healthcare͘ Watients ǁere significantly more reserved compared 
to '/-felloǁs and '/-felloǁs ǁere more reserved compared to gastroenterologists͘ 
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//nnttrroodduuccttiioonn  
Weople living in ǁestern countries are facing artificial intelligence ;�/Ϳ on a daily ďasis via facial 
recognition applications and speech processing tools͘ Recent developments in �/ have led to 
the large-scale use of computer algorithms͘ �ue to these successes͕ �/ is starting to find 
practical applications in healthcare͘ �/ can play a role in assisting physicians ďy providing 
;fasterͬmore accurateͿ diagnoses͕ directing personaliǌed treatment͕ maŬing risŬ predictions͕ 
stratify diseases according to disease severity͕ and reducing medical e rrorsϭ͕Ϯ͘ 
�/ has great potential in imaging analysis͘ Eǆamples ǁithin gastrointestinal ;'/Ϳ endoscopy 
include detection and classification of colorectal  lesionsϯ͕ differentiation ďetǁeen superficial 
and deep invasive colorectal  cancerϰ͕ disease severity scoring of inflammatory ďoǁel d 
iseasesϱ͕ localiǌing ďlind spots during  esophagogastroduodenoscopyϲ͕ and detecting 
Barrett’s  neoplasiaϳ͘ ^ome of these �/-systems diagnose diseases ǁith eǆpert-level accuracy 
or even outperform human e ǆpertsϳʹϵ͘ 
�/-ďased systems can also ďe used in personaliǌed h ealthcareϭϬ͘ Laďovitǌ et al͘ ;ϮϬϭϳͿ 
shoǁed that �/ is helpful in improving compliance to t herapyϭϭ͘ &urthermore͕ �/ systems do 
not get distracted͕ are not influenced ďy fatigue͕ and can perform certain tasŬs ǁith greater 
consistency͕ speed͕ and reproduciďility than p hysiciansϮ͘ dherefore͕ �/ can potentially lead 
to an optimiǌed care trajectory͕ increasing healthcare efficiency and Ƌuality͕ and save 
healthcare  costsϭϮ͘ 
�espite the successes of �/ in assisting in clinical tasŬs there is still some apprehension aďout 
the use of �/ in healthcare ďy ďoth patients and physicians͘ &or smooth implementation͕ 
physicians need to have Ŭnoǁledge and ǁillingness to use �/͘ Watients need to trust their 
physicians in using these techniƋues͘ �/ product developers in healthcare͕ in turn͕ need to 
Ŭnoǁ the current ďottlenecŬs and apprehensions in order to develop their products in such 
ǁay that an optimal collaďoration and joint performance ďetǁeen �/ and physicians and 
ďetǁeen �/ and patients is guaranteed͘ ^ince an intervention is only as successful as the 
target audience’s acceptance to the intervention͕ physicians and patients need to have or 
gain confidence in �/ prior to optimal implementation in  healthcareϭϯ͘ dhe primary aim of 
this study ǁas to investigate the perspectives of '/-patients͕ gastroenterologists͕ and '/-
felloǁs toǁards �/ in healthcare͘ 
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MMeetthhooddss  
dhis non-interventional͕ prospective͕ Ƌuestionnaire study ǁas in accordance ǁith the 
declaration of HelsinŬi and the 'eneral �ata Wrotection Regulation͘ dhe Medical Ethical 
Revieǁ �ommittee of Maastricht hM�н ;MEd�ϮϬϮϬ-ϮϮϴϭͿ and �atharina Hospital Eindhoven 
;tϮϬ͘Ϭϭϳ͕ &eďruary ϮϬϮϬͿ approved the study ;�linicaldrials͘gov E�dϬϱϮϭϰϲϮϱͿ͘ 

^̂uuďďjjeeccttss͘͘  
'/-patients ǁho underǁent an endoscopic procedure at Maastricht hM� н or �atharina 
Hospital Eindhoven ďetǁeen �pril ϮϬϮϬ and �ugust ϮϬϮϭ and aged ш ϭϴ years͕ ǁere eligiďle 
for inclusion͘ Whysicians ǁere gastroenterologists and '/-felloǁs from multiple �utch 
hospitals͘ Warticipants ǁere only included if they had appropriate understanding of the �utch 
language and ǁere aďle to read͕ understand͕ and fill in the �utch Ƌuestionnaire͘ dhere ǁere 
no eǆclusion criteria for participation͘ Each participant could participate in the study only 
once͕ ǁithout folloǁ-up͘ �ll '/-patients and '/-physicians provided ǁritten informed consent 
prior to participation͘ Eo incentives ǁere offered͘ 

KKuuttccoommeess  aanndd  ƋƋuueessttiioonnnnaaiirreess͘͘  
dhe primary outcome ǁas the perspective͕ defined as Ŭnoǁledge͕ eǆperience͕ and opinion͕ 
of '/-patients͕ gastroenterologists͕ and '/-felloǁs on �/ in healthcare and possiďle 
differences ďetǁeen their perspectives͘ ^econdary outcomes included the ǁillingness to 
implement �/ in healthcare and important ;disͿadvantages of �/ use͘ ^econdary outcomes 
only investigated among '/-physicians included the ǁillingness to use �/͕ the preferred 
domains for �/ use in healthcare͕ the use of imaging enhancement techniƋues during 
endoscopy͕ and the availaďility of the mandatory infrastructure for �/ implementation͘ �ata 
ǁere oďtained using self-assessed͕ paper Ƌuestionnaires collecting ďoth Ƌuantitative and 
Ƌualitative data͘ '/-patients and '/-physicians ǁere provided ǁith different Ƌuestionnaires͘ 
do the ďest of our Ŭnoǁledge͕ no validated Ƌuestionnaire for the oďjective of our study 
eǆisted at the time of eǆecution of this study͘ dherefore͕ Ƌuestionnaires ǁere developed 
according to the checŬlist for reporting of survey studies after revieǁing literature 
;^upplementary Methods ̂ ϭ and ̂ ϮͿ͘ Werspectives on �/ and availaďility of the infrastructures 
ǁere investigated using closed-ended ;͚yes’͕ ͚no’͕ or ͚/ don’t Ŭnoǁ’Ϳ and open Ƌuestions͘ 
Responses concerning opinion and ǁillingness ǁere given on a ϱ-point LiŬert-scale͕ ranging 
from strongly disagree ;ϭͿ to strongly agree ;ϱͿ͘ Questions regarding ;disͿadvantages of �/ 
and domains in healthcare ǁere multiple response Ƌuestions in ǁhich a maǆimum of three 
ansǁers could ďe chosen͘ /n the Ƌuestionnaire �/ ǁas eǆplained ďriefly ;^upplementary 
Methods ^ϯͿ͘ Questionnaires ǁere handed out to patients during a visit at the outpatient 
clinic͘ '/-physicians completed the Ƌuestionnaire during a yearly training day͘ 
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^̂ttaattiissttiiccaall  aannaallyyssiiss  
^ample siǌe calculations ǁere performed using ǁǁǁ͘ checŬ marŬet͘ comͬ sample- siǌe- 
calculator͘ do estimate a proportion ;e͘g͘ Ŭnoǁledge on �/Ϳ ǁith a margin of error of ϱй and 
a confidence level of ϵϱй͕ ϯϳϳ '/-patient and ϮϬϵ '/-physician respondents ǁere needed͘ 
�ll Ƌuestionnaires ǁere taŬen into account͕ including incomplete Ƌuestionnaires͘ Baseline 
characteristics are presented as proportions ;йͿ for categorical variaďles or as mean 
;standard deviation ΀^�΁Ϳ for numerical variaďles͘ Multiple response Ƌuestions ǁere analyǌed 
using descriptive statistics and reported as percentages of the total numďer of ansǁers 
;йansǁersͿ and percentages of the '/-patients or '/-physicians that selected these ansǁers 
;й'/-patients͕ й'/-physiciansͿ͘ &or normally distriďuted data͕ differences ďetǁeen 
;suďͿgroups ǁere analyǌed using �hi-sƋuare test or &isher’s eǆact test for categorical 
variaďles and independent sample t-test for numerical variaďles͘ dhe Mannʹthitney h test 
ǁas used for non-normal distriďutions͘ dǁo-sided Ɖ-values ч Ϭ͘Ϭϱ ǁere considered 
statistically significant͘ ^tatistical analyses ǁere performed ǁith /BM ^W^^ ^tatistics ;/BM 
�orp͕͘ �rmonŬ͕ Ez͕ h^�Ϳ͘ 
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^̂ttuuddyy  ppooppuullaattiioonn  
/n total͕ ϯϳϳ '/-patients participated of ǁhich Ϯϱϳ ;ϲϴ͘ϮйͿ handed in a fully completed and 
ϭϮϬ ;ϯϭ͘ϴйͿ a partially completed Ƌuestionnaire͘ dhe most prevalent indication for an 
endoscopic procedure ǁas a colonoscopy ďecause of the national screening program for 
colorectal cancer ;ϲϭ͘ϱй͕ n с ϮϯϮͿ ;daďle ϭͿ͘ dhe majority of '/-patients ;ϵϰ͘ϭй͕ n с ϯϱϭͿ used 
at least one electronic device in the past month͘ �omputers and smartphones ǁere used 
most͘ �evices ǁere used for medical purposes ďy ϰϰ͘ϱй ;n с ϭϱϳͿ of '/-patients ;defined as 
usersͿ͕ ǁhile ϱϱ͘ϱй ;n с ϭϵϲͿ never used a device for medical purposes ;non-usersͿ͘ dhe 
purposes of medical device use are listed in daďle ϭ͘ Kf '/-patients͕ ϲϮ͘ϱй ;n с ϮϮϴͿ reported 
to ďe familiar ǁith �/͘ Watients ;n с ϮϱϴͿ reported associated ǁords as ͚roďot’ ;ϯϭ͘Ϭй͕ n с ϴϬͿ͕ 
͚computer’ ;Ϯϯ͘ϲй͕ n с ϲϭͿ͕ and ͚digitaliǌation’͕ ͚automation’͕ or ͚information technology’ 
;ϭϰ͘ϯй͕ n с ϯϳͿ͘ '/-patients ǁith complete Ƌuestionnaires had a significantly higher level of 
education͕ underǁent significantly more often a colonoscopy ďecause of screening͕ 
significantly more often ǁere ;medicalͿ device users͕ and significantly more often ǁere 
familiar ǁith �/͘  
/n total͕ ϯϱ gastroenterologists and ϰϱ '/-felloǁs fully completed the Ƌuestionnaire͘ dhe 
majority of gastroenterologists ;ϴϮ͘ϵй͕ n с ϮϵͿ used medical applications in their clinical 
ǁorŬ͕ in contrast to ϱϳ͘ϴй ;n с ϮϲͿ͕ ʖϮ;ϭͿ с ϱ͘ϴ͕ Ɖ с Ϭ͘ϬϭϲͿ of '/-felloǁs ;daďle ϮͿ͘ �pplications 
used ďy more than five '/-physicians are listed in ^upplementary daďle ^ϯ͘ torŬ-related 
eǆperience ǁith �/ ǁas reported ďy ϯϳ͘ϭй ;n с ϭϯͿ of gastroenterologists and ďy ϭϱ͘ϲй ;n с 
ϳͿ of '/-felloǁs͘ Wersonal eǆposure ǁith �/ ǁas mainly research related ;n с ϲͿ͘
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''//--ppaattiieennttss  EE  сс  ϯϯϳϳϳϳ 

'ender͕ female n ;йͿ ϭϱϱ ;ϰϭ͘ϭͿ 

�ge in years͕ mean ;^�Ϳ ϲϰ͘ϱ ;ϮϬ͘ϴͿ 

LLeevveell  ooff  eedduuccaattiioonn͕͕  nn  ;;ййͿͿ  ;;EE  сс  ϯϯϳϳϮϮͿͿ 

Elementary education ϯϱ ;ϵ͘ϰͿ 

^econdary education Ϯϭϭ ;ϱϲ͘ϳͿ 

Higher education ϭϮϲ ;ϯϯ͘ϵͿ 

//nnddiiccaattiioonn  ffoorr  eennddoossccooppiicc  pprroocceedduurree͕͕  nn  ;;ййͿͿ 

�R� screening colonoscopy ϮϯϮ ;ϲϭ͘ϱͿ 

^ymptoms or surveillanceΎ ϭϰϱ ;ϯϴ͘ϱͿ 

��eevviiccee  uussee͕͕  yyeess  nn  ;;ййͿͿ  ;;EE  сс  ϯϯϳϳϯϯͿͿ ϯϯϱϱϭϭ  ;;ϵϵϰϰ͘ϭϭͿͿ 

�omputer or laptop ϯϮϭ ;ϴϲ͘ϭͿ 

^martphone ϯϬϯ ;ϴϭ͘ϮͿ 

^martǁatch ϲϱ ;ϭϳ͘ϰͿ 

Medical device use͕ yes n ;йͿ ;E с ϯϱϯͿ ϭϱϳ ;ϰϰ͘ϱͿ 

WWuurrppoossee  ooff  mmeeddiiccaall  ddeevviiccee  uussee͕͕  yyeess  nn  ;;ййΔͿͿ  ;;EE  сс  ϭϭϰϰϰϰͿͿ 

�ommunication ǁith physicians Ϯϲ ;ϭϴ͘ϭͿ 

^earching information ϳϵ ;ϱϰ͘ϵͿ 

dracŬing heartďeat and ďlood pressure ϯϮ ;ϮϮ͘ϮͿ 

dracŬing sport activities ϭϲ ;ϭϭ͘ϭͿ 

MaŬing appointments ϱ ;ϯ͘ϱͿ 

�ccess to medical file ϭϮ ;ϴ͘ϯͿ 

Monitor disease activity ϴ ;ϱ͘ϲͿ 

Reminders for medication use ϲ ;ϰ͘ϮͿ 

Kther ϭϭ ;ϳ͘ϲͿ 

&amiliar ǁith �/͕ yes n ;йͿ ;E с ϯϲϱͿ ϮϮϴ ;ϲϮ͘ϱͿ 

ddaaďďllee  ϭϭ͘͘    Baseline characteristics for '/-patients͘  

ΎEndoscopic procedures for symptoms or ďecause of surveillance ǁere ďoth  gastroscopies and colonoscopies͘ ΔWercentage of '/-patients using a medical

device for this purpose �/ artificial intelligence͖ �Z� colorectal cancer͖ '/ gastrointestinal͖ ^� standard deviation͘ 
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''aassttrrooeenntteerroollooggiissttss  EE  сс  ϯϯϱϱ ''//--ffeellllooǁǁss  EE  сс  ϰϰϱϱ pp  vvaalluuee 

'ender͕ female n ;йͿ ϭϯ ;ϯϳ͘ϭͿ ϯϯ ;ϳϯ͘ϯͿ Ϭ͘ϬϬϭ 
�ge in years͕ mean ;^�Ϳ ϰϵ͘ϳ ;ϳ͘ϲͿ ϯϮ͘ϳ ;Ϯ͘ϵͿ  ф Ϭ͘ϬϬϭ 
zzeeaarr  ooff  eedduuccaattiioonn͕͕  nn  ;;ййͿͿΎΎ  
zear Ϯ ʹ ϭ ;ϭ͘ϯͿ ʹ 
zear ϯ ʹ ϭϵ ;ϰϮ͘ϮͿ ʹ 
zear ϰ ʹ ϭϬ ;ϮϮ͘ϮͿ ʹ 
zear ϱ ʹ ϵ ;ϮϬ͘ϬͿ ʹ 
zear ϲ ʹ ϲ ;ϭϯ͘ϯͿ ʹ 
�pplication use in clinical ;'/Ϳ ǁorŬ͕  
yes n ;йͿ 

Ϯϵ ;ϴϮ͘ϵͿ Ϯϲ ;ϱϳ͘ϴͿ Ϭ͘Ϭϭϲ 

Eǆperience ǁith �/ in clinical ;'/Ϳ ǁorŬ͕ 
yes n ;йͿ 

ϭϯ ;ϯϳ͘ϭͿ ϳ ;ϭϱ͘ϲͿ Ϭ͘Ϭϳϵ 

Kn a ϱ-point LiŬert-scale͕ '/-patients preferred their physicians to use �/ ;mean ϯ͘ϵ ΀^� ϭ͘Ϭ΁Ϳ 
in their clinical ǁorŬ ;daďle ϯͿ͘ Kn average͕ '/-patients eǆpected �/ implementation in 
healthcare ǁithin ϲ͘ϭ years ;^� ϰ͘ϲͿ͘ dhe majority of '/-patients ǁas not anǆious for �/ 
;ϲϴ͘ϴй͕ n с ϮϯϴͿ and thought that implementation of �/ in healthcare ǁill increase the Ƌuality 
of care ;ϲϰ͘ϵй͕ n с ϮϯϭͿ͘ ^uďgroup analyses shoǁed that '/-patients reporting to ďe familiar 
ǁith �/ ;ϲϮ͘ϱй͕ n с ϮϮϴͿ had a significantly more positive perspective toǁards �/ compared 
to '/-patients unfamiliar ǁith �/͘ dheir preference of �/ use ďy their physicians ǁas ϰ͘Ϭ ;^� 
ϭ͘Ϭ vs ϯ͘ϲ ΀^� ϭ͘Ϭ΁͕ t;ϯϰϯͿ с -Ϯ͘ϴ͕ Ɖ с Ϭ͘ϬϬϱͿ͕ they eǆpected �/ implementation ǁithin ϱ͘ϲ years 
;^� ϰ͘ϰ vs ϳ͘ϳ ΀^� ϱ͘ϱ΁͕ t;ϭϭϲͿ с ϯ͘Ϭ͕ Ɖ с Ϭ͘ϬϬϯͿ͕ more ďelieved in an increase in Ƌuality of care 
ǁith �/ ;ϳϲ͘ϰй ΀n с ϭϳϮ΁ vs ϰϱ͘Ϭй ΀n с ϱϴ΁͕ ʖϮ;ϮͿ с ϯϱ͘ϴ͕ Ɖ ф Ϭ͘ϬϬϭͿ͕ and only a feǁ ǁere 
anǆious for �/ ;Ϯ͘ϴй ΀n с ϲ΁ vs ϴ͘ϭй ΀n с ϭϬ΁͕ ʖϮ;ϮͿ с Ϯϳ͘ϱ͕ Ɖ ф Ϭ͘ϬϬϭͿ ;^upplementary daďle 
^ϰͿ͘ Watients ǁith fully completed Ƌuestionnaires ǁere also significantly more positive 
toǁards �/ regarding �/ use ďy their physicians͕ increase in Ƌuality of care͕ and anǆiety 
compared to patients ǁith partially completed Ƌuestionnaires ;^upplementary daďle ̂ ϰͿ͘ dhe 
same accounted for male gender͘ ^uďgroup analysis for medical device use only shoǁed a 
significantly earlier eǆpectation of �/ implementation for users compared to non-users͘ 
Higher level of education shoǁed a positive trend toǁards �/ compared to loǁer levels of 
education͘ 

  ddaaďďllee  ϮϮ͘͘ Baseline characteristics for '/-physicians͘ 

 ΎEo '/-felloǁs ǁere in the first year of their education͘  �pp moďile application͖ '/ gastrointestinal͖ ^� standard deviation͘

''//--ppaattiieennttss’’  ppeerrssppeeccttiivveess͘͘ 
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''//--pphhyyssiicciiaannss    
EE  сс  ϴϴϬϬ 

''aassttrroo--eenntteerroollooggiissttss   
EE  сс  ϯϯϱϱ 

 ''//--ffeellllooǁǁss  
EE  сс  ϰϰϱϱ 

  pp  vvaalluueeΔΔ 

ϰ͘ϱ ;Ϭ͘ϳͿ ϰ͘ϴ ;Ϭ͘ϰͿ ϰ͘ϯ ;Ϭ͘ϳͿ  ф Ϭ͘ϬϬϭ 

ϱ͘Ϯ ;ϯ͘ϬͿ ϰ͘Ϯ ;Ϯ͘ϳͿ ϲ͘Ϭ ;ϯ͘ϬͿ Ϭ͘Ϭϭϭ 

ϲϭ ;ϳϴ͘ϮͿ Ϯϵ ;ϴϱ͘ϯͿ ϯϮ ;ϳϮ͘ϳͿ ʹ 
ϭϱ ;ϭϵ͘ϮͿ ϱ ;ϭϰ͘ϳͿ ϭϬ ;ϮϮ͘ϳͿ ʹ 
Ϯ ;Ϯ͘ϲͿ Ϭ ;Ϭ͘ϬͿ Ϯ ;ϰ͘ϱͿ ʹ 
Ϭ ;Ϭ͘ϬͿ Ϭ ;Ϭ͘ϬͿ Ϭ ;Ϭ͘ϬͿ ʹ 
ϰ͘ϰ ;Ϭ͘ϳͿ ϰ͘ϲ ;Ϭ͘ϳͿ ϰ͘ϯ ;Ϭ͘ϳͿ Ϭ͘Ϭϭϰ 

ϰ͘ϭ ;Ϭ͘ϴͿ ϰ͘Ϯ ;Ϭ͘ϴͿ ϰ͘Ϭ ;Ϭ͘ϵͿ Ϭ͘Ϯϰϯ 

Eǆpectation of ǁorŬ changes ďy �/Ύ͕ 
mean ;^�Ϳ 
zzeeaarrss  ttoo  iimmpplleemmeennttaattiioonn͕͕  mmeeaann  ;;^̂��ͿͿ  

΀΀rraannggee΁΁ 
ϱ years͕ n ;йͿ 
ϭϬ years͕ n ;йͿ 
ϭϱ years͕ n ;йͿ 
ϮϬ н years͕ n ;йͿ 
tillingness to use �/ as physicianΎ͕ 
mean ;^�Ϳ 
tillingness for physicians to use �/ as 
patientΎ͕ mean ;^�Ϳ 
//nnccrreeaassee  iinn  ƋƋuuaalliittyy  ooff  ccaarree  ǁǁiitthh  ��//͕͕  nn  Ϭ͘ϰϯϯ 

ϲϱ ;ϴϭ͘ϯͿ Ϯϵ ;ϴϮ͘ϵͿ ϯϲ ;ϴϬ͘ϬͿ ʹ 
;;ййͿͿ 
zes 
Eo ϭ ;ϭ͘ϯͿ ϭ ;Ϯ͘ϵͿ Ϭ ;Ϭ͘ϬͿ ʹ 
/ don’t Ŭnoǁ ϭϰ ;ϭϳ͘ϱͿ ϱ ;ϭϰ͘ϯͿ ϵ ;ϮϬ͘ϬͿ ʹ 

    ddaaďďllee  ϰϰ͘͘  �rtificial intelligence in healthcare- '/ physiciansΖperspective͘

ΎKn a ϱ-point LiŬert scale͘ ΔƉ value      reported for differences ďetǁeen gastroenterologists and 'E felloǁs͘ �/ artificial intelligence͖ '/  gastro

intestinal͖ ^� standard deviation͘ 

''//--ppaattiieennttss  EE  сс  ϯϯϳϳϳϳ 

ϯ͘ϵ ;ϭ͘ϬͿ 
ϲ͘ϭ ;ϰ͘ϲͿ ΀ϬʹϮϱ΁ 
ϭϴϲ ;ϲϴ͘ϵͿ 
ϲϰ ;Ϯϯ͘ϳͿ 
ϴ ;ϯ͘ϬͿ 
ϭϮ ;ϰ͘ϰͿ 

ϭϴ ;ϱ͘ϮͿ 
Ϯϯϴ ;ϲϴ͘ϴͿ 
ϵϬ ;Ϯϲ͘ϬͿ 

Ϯϯϭ ;ϲϰ͘ϵͿ 
ϭϯ ;ϯ͘ϳͿ 
ϭϭϮ ;ϯϭ͘ϱͿ 

tillingness of �/ use ďy physiciansΎ͕ mean ;^�Ϳ ;E с ϯϰϳͿ 
zzeeaarrss  ttoo  iimmpplleemmeennttaattiioonn͕͕  mmeeaann  ;;^̂��ͿͿ  ΀΀rraannggee΁΁  ;;EE  сс  ϮϮϳϳϬϬͿͿ ϱ 
years͕ n ;йͿ 
ϭϬ years͕ n ;йͿ 
ϭϱ years͕ n ;йͿ 
ϮϬ н years͕ n ;йͿ 
��nnǆǆiioouuss  ffoorr  ��//͕͕  nn  ;;ййͿͿ  ;;EE  сс  ϯϯϰϰϲϲͿͿ 
zes 
Eo 
/ don’t Ŭnoǁ 
//nnccrreeaassee  iinn  ƋƋuuaalliittyy  ooff  ccaarree  ǁǁiitthh  ��//͕͕  nn  ;;ййͿͿ  ;;EE  сс  ϯϯϱϱϲϲͿͿ 
zes 
Eo 
/ don’t Ŭnoǁ 
ddaaďďllee  ϯϯ͘͘ �rtificial intelligence in healthcareͶ'/-patients’ perspective͘  

ΎKn a ϱ-point LiŬert scale͘ �/ artificial intelligence͖ '/ gastrointestinal͖ ^� standard deviation͘ 
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Reported advantages of a virtual nurse͕ a techniƋue performing tasŬs normally performed ďy 
nurses͕ ǁere the availaďility at any time ;'/-patients ϱϬ͘Ϭй͕ n с ϭϳϳͿ͕ the techniƋue’s 
possiďility to maŬe appointments ;'/ patients ϰϵ͘ϰй͕ n с ϭϳϱͿ͕ and to control and monitor 
disease activity ;'/-patients ϯϱ͘Ϭй͕ n с ϭϮϰͿ ;^upplementary daďle ^ϱͿ͘ '/-patients preferred 
moďile applications as digital communication tool ǁith their healthcare professionals ;'/-
patients ϰϳ͘ϱй͕ n с ϭϲϴͿ͕ folloǁed ďy teǆt massages ;'/-patients Ϯϲ͘ϲй͕ n с ϵϰͿ͕ and ǁeďsites 
;'/-patients Ϯϲ͘Ϭй͕ n с ϵϮͿ ;^upplementary daďle ^ϲͿ͘ 

''//--pphhyyssiicciiaannss’  ppeerrssppeeccttiivveess͘͘  
'/-physicians eǆpected their ǁorŬ to change ďy �/ ;gastroenterologists mean ϰ͘ϴ ΀^� Ϭ͘ϰ΁ vs 
'/-felloǁs mean ϰ͘ϯ ΀^� Ϭ͘ϳ΁͕ t;ϳϯͿ с ϯ͘ϵ͕ Ɖ ф Ϭ͘ϬϬϭ͕ on a ϱ-point LiŬert-scaleͿ ;daďle ϰͿ͘ 
'astroenterologists eǆpected �/ implementation in healthcare ǁithin ϰ͘Ϯ years ;^� Ϯ͘ϳͿ͕ 
ǁhile '/-felloǁs eǆpected this ǁithin ϲ͘Ϭ years ;^� ϯ͘Ϭ͕ t;ϳϲͿ с -Ϯ͘ϲ͕ Ɖ с Ϭ͘ϬϭϭͿ͘ '/-physicians 
ǁere ǁilling to use �/ for their patients ;mean ϰ͘ϰ ΀^� Ϭ͘ϳ΁Ϳ͘ 
dhe majority of '/-physicians ďelieved that the implementation of �/ in healthcare ǁill 
increase the Ƌuality of care ;ϴϭ͘ϯй͕ n с ϲϱͿ͘ 
^uďgroup analyses among '/-physicians shoǁed that more application users had a positive 
perspective toǁards �/ than non-users͘ dheir eǆpectation of ǁorŬ changes ďy �/ ǁas ϰ͘ϲ ;^� 
Ϭ͘ϲͿ compared to ϰ͘Ϯ ;^� Ϭ͘ϳͿ for non-users ;t;ϳϴͿ с -Ϯ͘ϯ͕ Ɖ с Ϭ͘ϬϮϮͿ͘ dhey eǆpected earlier �/ 
implementation ;ϰ͘ϳ years ΀^� Ϯ͘ϰ΁ vs ϲ͘ϰ years ΀^� ϯ͘ϴ΁͕ t;ϯϮͿ с Ϯ͘Ϭ͕ Ɖ с Ϭ͘ϬϱϮͿ͕ ǁere more 
ǁilling to use �/ as physicians ;mean ϰ͘ϱ ΀^� Ϭ͘ϳ΁ vs mean ϰ͘Ϯ ΀^� Ϭ͘ϳ΁͕ t;ϳϴͿ с -ϭ͘ϳ͕ Ɖ с Ϭ͘ϬϵϯͿ͕ 
and more ďelieved in an increase in Ƌuality of care ǁith �/ ;ϴϱ͘ϱй ΀n с ϰϳ΁ vs ϳϮ͘Ϭй ΀n с ϭϴ΁͕ 
ʖϮ;ϮͿ с ϯ͘ϭ͕ Ɖ с Ϭ͘ϮϬϵͿ͘ 
'/-physicians eǆpect the most ďenefits of �/ in the domain of diagnostics͗ diagnostics ǁithin 
endoscopy ;ϳϮ͘ϱй͕ n с ϱϴͿ͕ diagnostics ǁithin radiology ;ϲϭ͘ϯй͕ n с ϰϵͿ͕ and diagnostics 
ǁithin histopathology ;ϰϱ͘Ϭй͕ n с ϯϲͿ ;daďle ϱͿ͘ 
do investigate ǁhether the infrastructure of '/-endoscopy in �utch hospitals is ready for �/ 
implementation͕ '/-physicians reported the aďility to save endoscopic images and videos 
ǁithin their hospitals͘ /n total͕ ϴϱ͘Ϭй ;n с ϲϴͿ of the '/-physicians had the aďility to save 
endoscopic images in high definition Ƌuality and ϳϭ͘ϯй ;n с ϱϳͿ for high definition videos͘ /n 
addition͕ ϵϮ͘ϱй ;n с ϳϰͿ could save those images in the electronic patient file ;daďle ϲͿ͘ dhe 
mean numďer of images taŬen during a colonoscopy and gastroscopy ǁere similar for 
gastroenterologists and '/-felloǁs͘ /maging enhancement techniƋues such as narroǁ ďand 
imaging͕ use specific ǁavelengths of light in order to optimiǌe the visualiǌation of vessels and 
mucosal patterns͘ dhe standard use of these imaging enhancement techniƋues ǁas 
significantly loǁer among '/-felloǁs ;ϰϴ͘ϵй͕ n с ϮϮͿ compared to gastroenterologists ;ϴϬ͘Ϭй 
΀n с Ϯϴ΁͕ χϮ;ϮͿ с ϵ͘ϴ͕ p с Ϭ͘ϬϬϳͿ͘ 
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''//--pphhyyssiicciiaannss 
nn  ;;йй  ooff  pphhyyssiicciiaannssͿͿ    
EE  сс  ϴϴϬϬ 

nn  ;;йй  ooff  aannssǁǁeerrssͿͿ    
EE  сс  ϮϮϯϯϰϰΎΎ 

�iagnosticsͶendoscopy ϱϴ ;ϳϮ͘ϱͿ ϱϴ ;Ϯϰ͘ϴͿ 
�iagnosticsͶradiology ϰϵ ;ϲϭ͘ϯͿ ϰϵ ;ϮϬ͘ϵͿ 
�iagnosticsͶhistopathology ϯϲ ;ϰϱ͘ϬͿ ϯϲ ;ϭϱ͘ϰͿ 
/dentify risŬ profiles Ϯϲ ;ϯϮ͘ϱͿ Ϯϲ ;ϭϭ͘ϭͿ 
delemonitoring ϭϴ ;ϮϮ͘ϱͿ ϭϴ ;ϳ͘ϳͿ 
Education aďout diseases and patient self-
management 

ϭϯ ;ϭϲ͘ϯͿ ϭϯ ;ϱ͘ϲͿ 

Roďot assisted treatment ϭϮ ;ϭϱ͘ϬͿ ϭϮ ;ϱ͘ϭͿ 
;WersonaliǌedͿ treatment ϭϮ ;ϭϱ͘ϬͿ ϭϮ ;ϱ͘ϭͿ 
�ommunication ;virtual nurseͿ ϭϬ ;ϭϮ͘ϱͿ ϭϬ ;ϰ͘ϯͿ 
ddaaďďllee  ϱϱ͘͘    &&iields of application of �/ in healthcare and domains ǁithin gastroenterology and hepatology͘   

ΎMultiple response Ƌuestions͘ '/ gastrointestinal͘ 

''//--pphhyyssiicciiaannss    
EE  сс  ϴϴϬϬ 

''aassttrrooeenntteerroollooggiissttss    
EE  сс  ϯϯϱϱ 

''//--ffeellllooǁǁss    
EE  сс  ϰϰϱϱ 

pp  vvaalluuee 

�ďility to save H� images͕ yes n ;йͿΎ ϲϴ ;ϴϱ͘ϬͿ ʹ ʹ ʹ 
�ďility to save H� videos͕ yes n ;йͿΎ ϱϳ ;ϳϭ͘ϯͿ ʹ ʹ ʹ 
�ďility to save H� images in electronic patient file͕ 
yes n ;йͿΎ 

ϳϰ ;ϵϮ͘ϱͿ ʹ ʹ ʹ 

Eumďer of images taŬen per colonoscopy͕ mean 
;^�Ϳ 

ʹ ϭϬ͘Ϭ ;ϰ͘ϴͿ ϴ͘ϲ ;ϰ͘ϭͿ Ϭ͘ϭϴϳ 

Eumďer of images taŬen per gastroscopy͕ mean 
;^�Ϳ 

ʹ ϳ͘ϯ ;Ϯ͘ϲͿ ϳ͘ϲ ;Ϯ͘ϳͿ Ϭ͘ϲϵϱ 

hse of imaging enhancement techniƋues͕ yes n ;йͿ ʹ  Ϯϴ ;ϴϬ͘ϬͿ ϮϮ ;ϰϴ͘ϵͿ Ϭ͘ϬϬϳ 
ddaaďďllee  ϲϲ͘  //maging during endoscopy͘  

Ύ'astroenterologists and '/-felloǁs ǁere ǁorŬing in the same hospitals͘ dherefore͕ only numďers for the total group ;'/-physiciansͿ are provided͘ '/ 

gastrointestinal͖ ,� high definition͖ ^� standard deviation͘ 

��oommppaarriinngg  ''//--ppaattiieennttss  aanndd  ''//--pphhyyssiicciiaannss  
'/-patients and '/-physicians ďoth ďelieved in a Ƌuality of care increase ǁith �/͕ ďut 
significantly more '/-physicians ǁere convinced ;ϴϭ͘ϯй͕ n с ϲϱͿ than '/-patients ;ϲϰ͘ϵй ΀n с 
Ϯϯϭ΁͕ ʖϮ;ϮͿ с ϴ͘Ϯ͕ Ɖ с Ϭ͘ϬϭϳͿ͘ dhe eǆpectation of '/-felloǁs ǁas that �/ ǁill have a place in 
healthcare ǁithin ϲ͘Ϭ years ;^� ϯ͘ϬͿ͕ ǁhereas gastroenterologists eǆpected this ǁithin ϰ͘Ϯ 
years ;^� Ϯ͘ϳ͕ t;ϳϲͿ с -Ϯ͘ϲ͕ Ɖ с Ϭ͘Ϭϭϭ͕ compared to '/-felloǁͿ and '/-patients ǁithin ϲ͘ϭ years 
;^� ϰ͘ϲ vs ϱ͘Ϯ years ΀^� ϯ͘Ϭ΁͕ t;ϭϵϯͿ с -Ϯ͘Ϭ͕ Ɖ с Ϭ͘Ϭϰϳ͕ compared to '/-physiciansͿ͘ '/-patients 
and '/-physicians agreed on the most important advantages of �/ in healthcare͗ improving 
Ƌuality of care ;'/-patients ϲϲ͘ϭй ΀n с ϮϮϴ΁ vs '/-physicians ϵϬ͘Ϭй ΀n с ϳϮ΁Ϳ͕ time saving ;'/-
patients ϯϴ͘Ϭй ΀n с ϭϯϭ΁ vs '/-physicians ϱϱ͘Ϭй ΀n с ϰϰ΁Ϳ͕ and faster diagnostics and shorter 
ǁaiting times ;'/-patients ϳϭ͘ϯй ΀n с Ϯϰϲ΁ vs '/-physicians ϱϭ͘ϯй ΀n с ϰϭ΁Ϳ ;daďle ϳͿ͘ 
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йй  ooff  aannssǁǁeerrss 
EE  сс  ϭϭϬϬϬϬϰϰΎΎ 
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EE  сс  ϴϴϬϬ 

йй  ooff  
aannssǁǁeerrss 
EE  сс  ϮϮϯϯϳϳΎΎ 

/mproving Ƌuality of care ϮϮϴ ϲϲ͘ϭ ϮϮ͘ϳ ϳϮ ϵϬ͘Ϭ ϯϬ͘ϰ 
Wersonaliǌed care ϱϰ ϭϱ͘ϳ ϱ͘ϰ ϮϮ Ϯϳ͘ϱ ϵ͘ϯ 
dime saving ;for the 
physiciansͿ 

ϭϯϭ ϯϴ͘Ϭ ϭϯ͘Ϭ ϰϰ ϱϱ͘Ϭ ϭϴ͘ϲ 

&aster diagnostics and shorter 
ǁaiting times ;for the patientͿ 

Ϯϰϲ ϳϭ͘ϯ Ϯϰ͘ϱ ϰϭ ϱϭ͘ϯ ϭϳ͘ϯ 

^olutions for compleǆ care 
tasŬs 

ϳϰ Ϯϭ͘ϰ ϳ͘ϰ ϭϳ Ϯϭ͘ϯ ϳ͘Ϯ 

�vailaďility at any time ;ϮϰͬϳͿ ϴϱ Ϯϰ͘ϲ ϴ͘ϱ ϱ ϲ͘ϯ Ϯ͘ϭ 
Remote communication ϲϳ ϭϵ͘ϰ ϲ͘ϳ ϭϮ ϭϱ͘Ϭ ϱ͘ϭ 
Education aďout diseases and 
health for the patientΔ 

Ϯϭ ϲ͘ϭ Ϯ͘ϭ ʹ ʹ ʹ 

Education aďout diseases and 
health for physicians 

Ϯϳ ϳ͘ϴ Ϯ͘ϳ ϴ ϭϬ͘Ϭ ϯ͘ϰ 

�osts ϲϮ ϭϴ͘Ϭ ϲ͘Ϯ ϭϯ ϭϲ͘ϯ ϱ͘ϱ 
Eo ďenefits ϲ ϭ͘ϳ Ϭ͘ϲ ϭ ϭ͘ϯ Ϭ͘ϰ 
Kther advantagesۥ ϯ Ϭ͘ϵ Ϭ͘ϯ Ϯ Ϯ͘ϱ Ϭ͘ϴ 
ddaaďďllee  ϳϳ͘͘    �dvantages of artificial intelligence in healthcareͶ'/-patients’ and '/-physicians’ perspectives͘  

ΎMultiple response Ƌuestions͘ Δ�nsǁer options not given to physicians͘ ۥ&or ͚other advantages’ patients reported continuity in treatment ;n с 

ϭͿ͕ independent of humans ;n с ϭͿ͕ and research ;n с ϭͿ͘ 'astroenterologists reported a different healthcare perspective for patients ;n с ϭͿ and 

more control for physicians ;n с ϭͿ͘ �/͗ artificial intelligence͖ '/͗ gastrointestinal͖ /d͗ information technology͘ 

dhe most important disadvantage for '/-patients ǁas the potential loss of personal contact 
ǁith healthcare professionals ;ϲϲ͘ϰй͕ n с ϮϮϳͿ͕ ǁhere this ǁas insufficiently developed 
information technology infrastructures for '/-physicians ;ϱϲ͘ϯй͕ n с ϰϱͿ ;daďle ϴͿ͘ &or ďoth 
'/-patients and '/-physicians this ǁas folloǁed ďy the lacŬ of ;technicalͿ Ŭnoǁledge ďy 
physicians ;'/-patients Ϯϳ͘ϴй ΀n с ϵϱ΁ vs '/-physicians ϱϬ͘Ϭй ΀n с ϰϬ΁Ϳ and uncertainty aďout 
laǁs and regulations ;responsiďilityͿ ;'/-patients ϰϴ͘ϱй ΀n с ϭϲϲ΁ vs '/-physicians ϯϱ͘Ϭй ΀n с 
Ϯϴ΁Ϳ͘ � difference ďetǁeen gastroenterologists and '/-felloǁs ǁas seen in the concern for 
the loss of sŬills ďy �/͘ Eone of the gastroenterologists reported this as a disadvantage͕ ǁhile 
it ǁas reported ďy ϰϮ͘Ϯй ;n с ϭϵͿ of '/-felloǁs ;^upplementary daďle ̂ ϳͿ͘ � smaller difference 
in concerns ďetǁeen gastroenterologists and '/-felloǁs ǁas seen for the loss of employment 
;gastroenterologists Ϭ͘Ϭй ΀n с Ϭ΁ vs '/-felloǁs ϲ͘ϳй ΀n с ϯ΁Ϳ and lacŬ of human supervision 
;gastroenterologists ϮϬ͘Ϭй ΀n с ϳ΁ vs '/-felloǁs Ϯϴ͘ϵй ΀n с ϭϯ΁Ϳ͘ 
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йй  ooff  
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Loss of personal contact ǁith 
physiciansΔ 

ϮϮϳ ϲϲ͘ϰ Ϯϲ͘ϰ ʹ ʹ ʹ 

&ear that your physician is using the 
techniƋue incorrectlyΔ 

ϱϳ ϭϲ͘ϳ ϲ͘ϲ ʹ ʹ ʹ 

&ear that you as a patient are using 
the techniƋue incorrectlyΔ 

ϰϳ ϭϯ͘ϳ ϱ͘ϱ ʹ ʹ ʹ 

LacŬ of ;technicalͿ Ŭnoǁledge ďy 
physicians 

ϵϱ Ϯϳ͘ϴ ϭϭ͘Ϭ ϰϬ ϱϬ͘Ϭ ϭϴ͘ϳ 

/nsufficiently developed /d 
infrastructure 

ϳϴ ϮϮ͘ϴ ϵ͘ϭ ϰϱ ϱϲ͘ϯ Ϯϭ͘Ϭ 

hncertainty aďout laǁs and 
regulations ;responsiďilityͿ 

ϭϲϲ ϰϴ͘ϱ ϭϵ͘ϯ Ϯϴ ϯϱ͘Ϭ ϭϯ͘ϭ 

/nsufficient privacy protection ϴϭ Ϯϯ͘ϳ ϵ͘ϰ ϭϮ ϭϱ͘Ϭ ϱ͘ϲ 
/nsufficient support from hospital 
administration 

ϭϬ Ϯ͘ϵ ϭ͘Ϯ ϭϬ ϭϮ͘ϱ ϰ͘ϳ 

Wroďlems ǁith health insurance 
reimďursement 

ϯϵ ϭϭ͘ϰ ϰ͘ϱ ϴ ϭϬ͘Ϭ ϯ͘ϳ 

�osts Ϯϯ ϲ͘ϳ Ϯ͘ϳ ϮϬ Ϯϱ͘Ϭ ϵ͘ϯ 
Eo disadvantages Ϯϱ ϳ͘ϯ Ϯ͘ϵ ϴ ϭϬ͘Ϭ ϯ͘ϳ 
Kther disadvantagesۥ ϭϯ ϯ͘ϴ ϭ͘ϱ ϭ ϭ͘ϯ Ϭ͘ϱ 
Loss of employment̴ ʹ ʹ ʹ ϯ ϯ͘ϴ ϭ͘ϰ 
Loss of  sŬills̴ ʹ ʹ ʹ ϭϵ Ϯϯ͘ϴ ϴ͘ϵ 
LacŬ of human  supervision̴ ʹ ʹ ʹ ϮϬ Ϯϱ͘Ϭ ϵ͘ϯ 
ddaaďďllee  ϴϴ͘͘    �isadvantages of artificial intelligence in healthcareͶ'/-patients’ and '/-physicians’ perspectives͘  

ΎMultiple response Ƌuestions͘ Δ�nsǁer options not given to physicians͘ ۥ&or ͚other disadvantages’ patients reported loss of eǆpertise ďy the physicians 

;n с ϱͿ͕ unseen misdiagnosis ;n с ϯͿ͕ cuts in healthcare ;n с ϯͿ͕ loss of employment for physicians ;n с ϮͿ͘ Kne gastroenterologist reported a loss of the 

human dimension ;n с ϭͿ͘ ˇ�nsǁer options not given to '/-patients͘ 
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��iissccuussssiioonn  
dhis study compared the perspectives of '/-patients͕ gastroenterologists͕ and '/-felloǁs on 
artificial intelligence in healthcare͘ te shoǁed that there is a general positive perspective 
toǁards �/ and �/ implementation in healthcare͕ ďut '/-patients ǁere more reserved 
compared to '/-felloǁs and '/-felloǁs in their turn ǁere more reserved compared to 
gastroenterologists͘ 
�/-research has focused on studies investigating accuracy of �/-ďased systems͕ ǁhile there is 
a gap in Ŭnoǁledge on patients’ and physicians’ perspectives toǁards �/͘ ^uccessful 
implementation of �/ into routine clinical practice depends not only on technical challenges͕ 
ďut also on the puďlic’s trust and acceptance of � /ϭϰ͘ drust in �/ is determined ďy the ǁay 
people interact ǁith the technology and dependent on the ease of use͕ reliaďility͕ 
transparency͕ eǆplainaďility͕ security and privacy protection͕ and communication on the use 
of �/ s ystemsϭϯ͘ 
Here͕ '/-patients preferred their physicians to use �/ ;mean ϯ͘ϵ on a ϱ-point LiŬert-scaleͿ and 
'/-physicians ǁere ǁilling to use �/ for their patients ;mean ϰ͘ϰͿ͘ dhis positive attitude is 
largely consistent ǁith  literatureϭϱʹϭϴ͕ although concerns ǁere raised ďy zaŬar et al͘ ;ϮϬϮϮͿ 
ǁho oďserved distrust toǁards �/ in medicine among the �utch general  populationϭϵ͘ /n the 
current study͕ gastroenterologists ǁere significantly more progressive toǁards �/ than '/-
felloǁs͘ 'astroenterologists had higher eǆpectations of their ǁorŬ to change ďy �/ and 
ďelieved in a significant faster implementation of �/ compared to '/-felloǁs͘ dhese results 
are interesting and someǁhat controversial since '/-felloǁs are from a younger generation 
raised ǁith digitalisation compared to gastroenterologists͘ � possiďle eǆplanation may ďe 
found in the reporting of desŬilling͕ employaďility͕ and negative career impacts ďy '/-felloǁs͕ 
ǁhile gastroenterologists did not report these concerns͘ Literature also shoǁs limited impact 
of those specific  issuesϭϴ͕ϮϬ͘ &urthermore͕ ǁe might speculate that gastroenterologists 
oversee their oǁn shortcomings͕ the field͕ and its impossiďilities ďetter than '/-felloǁs͘ 
Wartly supported ďy the routine use of imaging enhancement techniƋues ďy 
gastroenterologists͕ ďut much less ďy '/-felloǁs͘ 
/n line ǁith literature͕ the majority of '/-patients ;ϲϴ͘ϵйͿ and '/-physicians ;ϳϴ͘ϮйͿ eǆpected 
implementation of �/ in healthcare ǁithin five  yearsϭϳ͕ϭϴ͘ '/-patients ;ϲϰ͘ϵйͿ and '/-
physicians ;ϴϭ͘ϯйͿ ďelieved that �/ ǁill improve Ƌuality of care͕ again comparaďle ǁith 
literatureϮϭ͘ Human interaction in addition to �/ use ǁas considered critical for the 
eǆperience of high-Ƌuality c areϮϮ͘ dhe importance of human interactions is further supported 
ďy evidence shoǁing that patients’ compliance ǁas higher for physicians and for physicians 
using �/ compared to an �/-system a loneϴ͘ dhis so called augmented intelligence emphasiǌes 
that �/ enhances or assists human intelligence rather than replacing it͕ eǆpressing the 
importance of symďiosis ďetǁeen humans and � /ϭϲ͕Ϯϯ͕Ϯϰ͘ 
Medical device use among patients ǁas loǁ compared to l iteratureϭϱ͕Ϯϯ and did not shoǁ a 
positive trend toǁards �/ for users compared to non-users͘ /n contrast͕ perspectives of '/-
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patients familiar ǁith �/ ǁere significantly more positive compared to those unfamiliar ǁith 
�/͘ &amiliarity led to a higher ǁillingness of '/-patients for their physicians to use �/͕ an earlier 
eǆpected implementation of �/͕ and more '/-patients ďelieved in an increase in Ƌuality of 
care compared to '/-patients unfamiliar ǁith �/͘ &amiliarity ǁas self-reported and as high as 
ϲϮ͘ϱй͕ ǁhich is comparaďle to l iteratureϮϬ͕Ϯϱ͕Ϯϲ͘ Hoǁever͕ this means that still one third of 
patients ǁas unfamiliar ǁith artificial intelligence͕ leaving room for ďetter dissemination of 
information͘ /t ǁas not investigated to ǁhat eǆtend '/-patients ǁere familiar ǁith �/͕ ǁhile 
�/ acceptance ǁas found to ďe higher in patients ǁho assigned a higher rating to their �/ Ŭ 
noǁledgeϮϳ͘ �astagno et al͘ ;ϮϬϮϬͿ shoǁed that ϴϳй of healthcare staff did not Ŭnoǁ the 
difference ďetǁeen machine learning and deep  learningϮϬ͘ dhe fast evolutions and 
developments in �/ may result in an overfloǁ of information͕ unmanageaďle for patients and 
physicians͘ dhis may paradoǆically discourage further developments and implementation͕ 
emphasiǌing the importance of education and t rainingϭϰ͕ϭϳ͘ 
�cceptance of �/ is also driven ďy patients’ and physicians’ understanding of potential 
;disͿadvantagesϭϯ͘ Hence͕ in this study the most freƋuently mentioned advantages of �/ in 
healthcare ǁere improved Ƌuality of care and time saving for ďoth patients and physicians͘ 
Kther perceived advantages are reducing risŬs of medical errors͕ more time availaďle for 
physicianʹpatient interaction͕ standardiǌation in the interpretation of results͕ more oďjective 
diagnosis͕ gain in efficiency͕ and reduced  costsϭϳ͕Ϯϯ͕Ϯϴ͘ /mportant disadvantages of �/ ǁere 
insufficiently developed information technology infrastructures͕ potential loss of personal 
contact͕ lacŬ of ;technicalͿ Ŭnoǁledge ďy physicians͕ and uncertainty aďout laǁs and 
regulations͘ Kther perceived disadvantages are overdependence on �/͕ increased procedural 
time͕ privacy protection͕ lacŬ of ;non-Ϳverďal communication͕ and increased 
costsϭϮ͕ϭϱ͕ϭϲ͕ϮϬ͕Ϯϯ͕Ϯϱ͕Ϯϴ͕Ϯϵ͘ 
�urrent literature is inconclusive aďout the effects of �/ on ǁorŬload͘ �/ use is ďelieved to 
save time͕ time that physicians could invest in personal contact ǁith their patients͕ improving 
the physicianʹpatient  relationshipϭϲ͕Ϯϱ͘ /n contrast͕ others reported a distortion of the 
physicianʹpatient relationship as a concern of � /ϮϬ͕ϯϬ͘ RemarŬaďly͕ time for physicianʹpatient 
interaction͕ procedural time͕ and costs are ďoth perceived advantages and disadvantages͕ 
highlighting the importance of clear information͕ education͕ and studies investigating these 
outcomes͘ 
�greement eǆisted on the fields of application of �/͘ �iagnostics ǁithin endoscopy͕ radiology͕ 
and histopathology ǁere reported most promising ďy '/-physicians͘ Wrevious studies among 
gastroenterologists shoǁed high interest for �/-assistance in colorectal polyp detection and 
in capsule  endoscopyϮϵ͕ϯϬ͘ /n contrast to the interest of '/-physicians in �/ in diagnostic 
processes͕ patients preferred physician decision maŬers over �/ decision maŬers͕ resulting in 
loǁer levels of trust ǁhen decisions ǁere made ďy �/ rather than ďy  humansϮϰ͘ /n addition͕ 
patients’ eǆpressed a significantly higher confidence in �/-assisted interpretation than in �/-
assisted  managementϭϱ͘ 
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�n important reƋuirement for implementation of �/ in clinical practice is the technical 
infrastructure to ďe aligned ǁith �/ needs͘ ^ervers͕ data storage capacity͕ and ;endoscopicͿ 
eƋuipment need to meet these demands͘ Routine use of high definition endoscopes and 
digital imaging enhancement techniƋues are recommended ďy the European ^ociety of 
'astrointestinal  Endoscopyϯϭ͘ 'astroenterologists in this study routinely used imaging 
enhancement techniƋues ;ϴϬ͘ϬйͿ compared to less than half of '/-felloǁs ;ϰϴ͘ϵйͿ͘ Kne 
reason for '/-felloǁs not routinely using these imaging enhancement techniƋues might ďe 
the lacŬ of eǆperience͘ �lthough the use of these techniƋues is in line ǁith a survey among 
h^  gastroenterologistsϮϵ͕ this may hamper the added value of �/ since most endoscopic �/-
systems are ďuilt on using these imaging techniƋues͘ 
dhe results of the current study should ďe considered in light of potential limitations͘ 
hnfortunately͕ the sample siǌe for '/-physicians ǁas not reached leading to a larger margin 
of error͘ /n the Eetherlands͕ there are around ϴϬϬ practicing '/-physicians͘ ^ince ǁe only 
recruited '/-physicians during one single �utch training day͕ including ϮϬϵ '/-physicians ǁas 
not feasiďle using this approach͘ Hoǁever͕ ǁe do consider our sample of ϴϬ '/-physicians 
representative͘ �ue to �Ks/�-ϭϵ restrictions͕ inclusions ǁere temporary discontinued͘ 
dherefore͕ the total inclusion period for '/-patients ǁas ten months͘ ^election ďias may have 
occurred as responders more liŬely held strong opinions ;ďoth positive and negativeͿ toǁards 
�/ or ǁere either more or either less informed aďout �/ than non-responders͘ Response ďias 
cannot ďe eǆcluded as participants may have given assumed desiraďle ansǁers͕ although 
they ǁere eǆplicitly asŬed not to do so͘ dhe order of response options of multiple response 
Ƌuestions ǁere not randomiǌed in the Ƌuestionnaires͘ dhis may have caused ďias due to the 
primacy and recency effects͕ the tendency to ďetter rememďer information or response 
options that are presented first or last͕  respectivelyϯϮ͘ &urthermore͕ the framing effect ;ďias 
caused ďy the manner in ǁhich Ƌuestions are presented ďy using positive or negative ǁordsͿ 
may have influenced patients’  responsesϯϯ͘ te did not investigate hoǁ ǁell informed 
respondents ǁere on �/ or if they understood or ǁere aǁare of potential shortcomings of �/͕ 
ǁhile insufficient or incorrect information could have ďiased the ansǁers͘ te included '/-
patients and '/-physicians͘ dherefore͕ these results may not ďe directly generaliǌaďle to 
other patient groups or medical specialties͘ �nsǁers ǁere self-reported and the 
Ƌuestionnaires ǁere not validated͘ 
/n summary͕ ďoth '/-patients and '/-physicians hold positive perspectives toǁards �/ and �/ 
implementation in healthcare͘ '/-patients are more reserved compared to '/-felloǁs and '/-
felloǁs are more reserved compared to gastroenterologists͘ Kne third of patients ǁas 
unfamiliar ǁith �/͘ �/ ǁill only have a ďeneficial role in healthcare if patients and physicians 
are Ŭnoǁledgeaďle and supportive toǁards �/͘ dherefore͕ �/ developments should ďe 
conducted in a patient and physician-centric manner͘ Misconceptions and perceived ;disͿ 
advantages should ďe conƋuered ďy ďetter disseminating information in layman’s terms and 
ďy educating physicians and patients͘ 
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ϵ͘ van der ^ommen͕ &͘ et al͘ �omputer-aided detection of early neoplastic lesions in 
Barrett’s esophagus͘ Endoscopy ϰϴ͕ ϲϭϳʹϲϮϰ͘

ϭϬ͘ ^haďan-Eejad͕ �͕͘ MichaloǁsŬi͕ M͘ Θ BucŬeridge͕ �͘ L͘ Health intelligence͗ hoǁ 
artificial intelligence transforms population and personaliǌed health͘ EW: �igit͘ Med͘ 
ϭ͕ ϱϯ͘

ϭϭ͘ Laďovitǌ͕ �͘ L͕͘ ^hafner͕ L͕͘ Reyes 'il͕ M͕͘ sirmani͕ �͘ Θ Hanina͕ �͘ hsing artificial 
intelligence to reduce the risŬ of nonadherence in patients on anticoagulation 
therapy͘ ^troŬe ϰϴ͕ ϭϰϭϲʹϭϰϭϵ͘

ϭϮ͘ 'riffin͕ :͘ Θ dreanor͕ �͘ �igital pathology in clinical use͗ there are ǁe noǁ and ǁhat 
is holding us ďacŬ͍͘ Histopathology ϳϬ͕ ϭϯϰʹϭϰϱ͘

ϭϯ͘ ^iau͕ <͘ Θ tang͕ t͘ Building trust in artificial intelligence͕ machine learning͕ and 
roďotics͘ �utter Bus͘ dechnol͘ :͘ ϯϭ͕ ϰϳʹϱϯ ;ϮϬϭϴͿ͘

ϭϰ͘ �ggarǁal͕ R͕͘ &arag͕ ̂ ͕͘ Martin͕ '͕͘ �shrafian͕ H͘ Θ �arǌi͕ �͘ Watient perceptions on data 
sharing and applying artificial intelligence to healthcare data͗ a cross sectional survey͘
: Med /nternet Res͘ ϮϬϮϭ �ug Ϯϲ͖Ϯϯ;ϴͿ͗eϮϲϭϲϮ͘
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ϭϱ͘ zorŬ͕ d͕͘ :enney͕ H͘ Θ :ones͕ '͘ �linician and computer͗ � study on patient perceptions
of artificial intelligence in sŬeletal radi-ography͘ BM: Health �are /nform͘ ϮϬϮϬ
Eov͖Ϯϳ;ϯͿ͗eϭϬϬϮϯϯ͘

ϭϲ͘ Maassen͕ K͘ et al͘ &uture medical artificial intelligence application reƋuirements and
eǆpectations of physicians in 'erman university hospitals͗ teď-ďased survey͘ :͘ Med͘
/nternet Res͘ Ϯϯ͕ eϮϲϲϰϲ͘

ϭϳ͘ taymel͕ Q͕͘ Badr͕ ^͕͘ �emondion͕ y͕͘ �otten͕ �͘ Θ :acƋues͕ d͘ /mpact of the rise of
artificial intelligence in radiology͗ that do radiologists thinŬ͍͘ �iagn͘ /nterv͘ /maging
ϭϬϬ͕ ϯϮϳʹϯϯϲ͘

ϭϴ͘ ^arǁar͕ ^͘ et al͘ Whysician perspectives on integration of artificial intelligence into
diagnostic pathology͘ EW: �igit͘ Med͘ Ϯ͕ Ϯϴ͘

ϭϵ͘ zaŬar͕ �͕͘ Kngena͕ z͘ W͕͘ <ǁee͕ d͘ �͘ Θ Haan͕ M͘ �o Weople favor artificial intelligence
over physicians͍ � survey among the general population and their vieǁ on artificial
intelligence in medicine͘ salue Health Ϯϱ͕ ϯϳϰʹϯϴϭ͘

ϮϬ͘ �astagno͕ ^͘ Θ <halifa͕ M͘ Werceptions of artificial intelligence among healthcare staff͗
� Ƌualitative survey study͘ &ront͘ �rtif͘ /ntell͘ ϯ͕ ϱϳϴϵϴϯ͘

Ϯϭ͘ �rdon͕ K͘ Θ ^chmidt͕ R͘ L͘ �linical laďoratory employees’ attitudes toǁard artificial
intelligence͘ Laď͘ Med͘ ϱϭ͕ ϲϰϵʹϲϱϰ͘

ϮϮ͘ Lennoǆ-�hhugani͕ E͕͘ �hen͕ z͕͘ Wearson͕ s͕͘ drǌcinsŬi͕ B͘ Θ :ames͕ :͘ tomen’s attitudes
to the use of �/ image readers͗ � case study from a national ďreast screening
programme͘ BM: Health �are /nform͘ ϮϬϮϭ Mar͖Ϯϴ;ϭͿ͗eϭϬϬϮϵϯ͘

Ϯϯ͘ Eelson͕ �͘ �͘ et al͘ Watient perspectives on the use of artificial intelligence for sŬin
cancer screening͗ � Ƌualitative study͘ :�M� �ermatol͘ ϭϱϲ͕ ϱϬϭʹϱϭϮ͘

Ϯϰ͘ &ormosa͕ W͕͘ Rogers͕ t͕͘ 'riep͕ z͕͘ BanŬins͕ ^͘ Θ Richards͕ �͘ Medical �/ and human
dignity͗ �ontrasting perceptions of human and artificially intelligent ;�/Ϳ decision
maŬing in diagnostic and medical resource allocation conteǆts͘ �omput͘ Hum͘ Behav͘
ϭϯϯ͕ ϭϬϳϮϵϲ͘

Ϯϱ͘ :utǌi͕ d͘ B͘ et al͘ �rtificial intelligence in sŬin cancer diagnostics͗ dhe patients’
perspective͘ &ront͘ Med͘ ;LausanneͿ ϳ͕ Ϯϯϯ͘ ;ϮϬϮϬͿ͘

Ϯϲ͘ �ho͕ ^͘ /͕͘ Han͕ B͕͘ Hur͕ <͘ Θ Mun͕ :͘ H͘ Werceptions and attitudes of medical students
regarding artificial intelligence in dermatology͘ :͘ Eur͘ �cad͘ �ermatol͘ senereol͘
ϮϬϮϭ :an͖ϯϱ;ϭͿ͗eϳϮ-eϳϯ

Ϯϳ͘ Lennartǌ͕ ^͘ et al͘ hse and control of artificial intelligence in patients across the
medical ǁorŬfloǁ͗ single-center Ƌuestionnaire study of patient perspectives͘ :͘ Med͘
/nternet Res͘ Ϯϯ͕ eϮϰϮϮϭ͘

Ϯϴ͘ saliŬodath͕ E͘ '͘ et al͘ Evaluation of pediatric ophthalmologists’ perspectives of
artificial intelligence in ophthalmology͘ :͘ �apos Ϯϱ;ϭϲϰͿ͕ eϭϲϭ-ϭϲϰ͘eϭϲϱ͘
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Ϯϵ͘ tadhǁa͕ s͘ et al͘ Whysician sentiment toǁard artificial intelligence ;�/Ϳ in
colonoscopic practice͗ a survey of h^ gastroenterologists͘ Endosc͘ /nt͘ Kpen ϴ͕ Eϭϯϳϵ-
eϭϯϴϰ͘

ϯϬ͘ Leenhardt͕ R͘ et al͘ WE��E͗ Werception and eǆpectations toǁard artificial intelligence
in capsule endoscopy͘ :͘ �lin͘ Med͘  ;ϮϬϮϭͿ͘

ϯϭ͘ Bisschops͕ R͘ et al͘ �dvanced imaging for detection and differentiation of colorectal
neoplasia͗ European ^ociety of 'astrointestinal Endoscopy ;E^'EͿ 'uidelineͶhpdate
ϮϬϭϵ͘ Endoscopy ϱϭ͕ ϭϭϱϱʹϭϭϳϵ͘ ;ϮϬϭϵͿ͘

ϯϮ͘ <rosnicŬ͕ :͘ Θ �lǁin͕ �͘ �n evaluation of a cognitive theory of response-order effects
in survey measurement͘ Wuďlic Kpin͘ Q͘ ;ϭϵϴϳͿ͘

ϯϯ͘ in dhe Wsychology of ^urvey Response ;eds <enneth RasinsŬi͕ Lance :͘ Rips͕ Θ Roger
dourangeauͿ ϮϯϬʹϮϱϰ ;�amďridge hniversity Wress͕ ϮϬϬϬͿ͘
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��ďďssttrraacctt  
WWuurrppoossee  
do translate the eight WRKM/^Π 'astrointestina/ ^ymptom ^cales into �utch-&lemish and to 
evaluate their psychometric properties͘ 

MMeetthhooddss  
dhis study consisted of tǁo parts͗ ;ϭͿ translation according to the &unctional �ssessment of 
�hronic /llness dherapy ;&��/dͿ translation methodology and ;ϮͿ evaluation of psychometric 
properties͗ structural validity͕ using confirmatory factor analysis͖ and construct validity using 
hypothesis testing͘ 

RReessuullttss  
/n the first part of the study͕ in ϭϵ out of the ϳϳ items ;Ϯϰ͘ϳйͿ translation ǁas challenging͘ 
�fter discussion ďetǁeen the translators͕ consensus could ďe achieved͘ /n the cognitive 
deďriefing intervieǁ phase͕ ten minor changes in the ǁording of items ǁere made͘ � 
universal �utch- &lemish translation for all ϳϳ items ǁas oďtained͘ 
/n de second part of the study a good fit ǁas found for three �&-WRKM/^ '/ ^cales͗ Boǁel 
/ncontinence͕ 'as and Bloating͕ and Belly Wain͘ &our scales ;Refluǆ͕ �isrupted ^ǁalloǁing͕ 
�iarrhea͕ and �onstipationͿ did not shoǁ sufficient fit and fit for the Eausea and somiting 
scale could not ďe assessed ďecause of sŬeǁed responses͘ �onstruct validity ǁas considered 
sufficient for siǆ out of eight �&-WRKM/^ '/ ^cales͘ Less than ϳϱй of hypothesis for de 
�onstipation and �isrupted ^ǁalloǁing scales could ďe confirmed͘ 

��oonncclluussiioonn  
dhe WRKM/^ '/ ^ymptom ^cales ǁere successfully translated into �utch-&lemish͘ dhe 
findings suggest a sufficient structural validity for the WRKM/^ '/ ^cales͘ Boǁel /ncontinence͕ 
'as and Bloating and Belly Wain͘ �onstruct validity ǁas sufficient for the ^cales 'as and 
Bloating͕ /ncontinence͕ Eausea and somiting͕ Refluǆ͕ Belly Wain͕ and �iarrhea͘ 
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//nnttrroodduuccttiioonn  
'astrointestinal ;'/Ϳ symptoms are ǁidespread and ďring suďstantial economic and social 
conseƋuences͘ dhe prevalence of gastrointestinal diseases in testern countries has 
increased over the past feǁ decades and is one of the most commonly encountered 
conditions in primary care practice͘ � large-scale multinational study͕ found that more than 
ϰϬй of persons ǁorldǁide have functional ŐĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ĚŝƐŽƌĚĞƌƐ ;&'/�Ϳ͘ �ata from the 
Eetherlands shoǁ a prevalence of ϯϬ͘ϲй and ϯϱ͘ϲй in Belgium͘ &unctional constipation and 
/B^ ǁere most prevalentϭ͘ /ndividuals ǁith any &'/� shoǁed loǁer gloďal physical health and 
gloďal mental health͕ as measured ǁith the WRKM/^Π 'loďal Health ^cale͕ compared ǁith 
suďjects ǁith no &'/�͕ ǁhich affects Ƌuality of life and increases health care useϭ͘ 

dhe importance of patients’ perspectives on the impact of disease and response to treatment 
is ǁidely recogniǌed͘ Watient-reported outcome measures ;WRKMsͿ measure the patientΖs 
health status from the patientΖs perspective͘ &or measuring patients’ perspectives on '/ 
symptoms͕ over the past tǁo decades investigators have developed over ϭϬϬ disease-
targeted WRKMsϮ͘ Hoǁever͕ scores from these different Ƌuestionnaires are not comparaďle 
since they utiliǌe different measurement scales͘ &urthermore͕ it is often unclear ǁhich 
changes in scores are relevant in daily practice͘ /t is important to standardiǌe outcome 
measurements and use the same WRKMs as much as possiďle across all '/ disorders for 
clinical and research purposes͘ 

dhe eight Eational /nstitutes of Health ;E/HͿ WRKM/^ '/ ^ymptom ^cales capture '/ 
symptoms eǆperienced ďy people ǁith a ǁide range of digestive disorders͘ hnliŬe disease-
targeted measures͕ ǁhich are designed for specific patient populations͕ the WRKM/^-'/ 
^ymptom ^cales are system-targeted measures͕ designed for anyone eǆperiencing '/ 
symptoms͕ ǁhether patients or memďers of the population at largeϯ͘ dhis is an important 
uniƋue value of WRKM/^ measures͕ ďecause disease-targeted WRKMs are not useful across 
the population as a ǁholeϯ͕ϰ͘ dhe original WRKM/^-'/ ^ymptom ^cales ǁere developed ďy 
^piegel et al͘ in the hnites ^tates of �merica͘ dhe scales correlated significantly ǁith ďoth 
generic and disease- targeted legacy instruments͕ and demonstrate evidence of reliaďilityϯ͘ 
dhe WRKM/^-'/ symptom scales can ďe used together or individually in clinical practice and 
clinical research and are ďroadly applicaďle across populations͕ '/ symptoms͕ '/ diseases͕ 
and demographics͘͘ dhe WRKM/^ '/ symptom ^cales have ďeen translated and validated in 
different languages͕ hoǁever there is no data puďlished yet on the psychometric properties 
of these translations͘ 

By translation of the WRKM/^ 'astrointestinal ^ymptoms ^cales into �utch-&lemish ǁe ǁill 
maŬe these instruments availaďle for use in the Eetherlands and &landers ;the �utch-
speaŬing part of BelgiumͿ in patients ǁith a ďroad range of '/ diseases͘ dhis study aimed to 
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translate the WRKM/^ 'astrointestinal ^ymptom ^cales into �utch-&lemish and to evaluate 
their psychometric properties structural validity and construct validity in patients ǁith a 
variety of '/ conditions͘ 

MMeetthhooddss  
dhis study consisted of tǁo parts͗ ;ϭͿ translation of the WRKM/^ -'/ ^cales vϭ͘Ϭ into �utch-
&lemish ;�&Ϳ and ;ϮͿ evaluation of psychometric properties structural validity using 
confirmatory factor analysis ;�&�Ϳ and construct validity using hypothesis testing in '/ 
patients͘ �uthoriǌation to translate the eight WRKM/^ '/ ^ymptom ^cales ǁas oďtained from 
the Health Measures translation team in :une ϮϬϮϭ͘ &or ďoth parts of this study͕ patients 
ǁere recruited from the �atharina Hospital in the Eetherlands and the hniversity Hospital 
h� Leuven in Belgium͘ Watients ǁere eligiďle if aged ϭϴ years͕ and confirmed diagnosis of 
/nflammatory ďoǁel disease ;/B�Ϳ͕ irritaďle ďoǁel syndrome ;/B^Ϳ or gastroesophageal refluǆ 
disease ;'ER�Ϳ ǁith or ǁithout a Barrett’s esophagus͕ had to ďe aďle to read͕ understand 
and complete the �utch informed consent form and the study Ƌuestionnaires͘ /nformed 
consent ǁas oďtained from all participants͘ 

ϭϭ͘͘ ddrraannssllaattiioonn  aanndd  ccooggnniittiivvee  ddeeďďrriieeffiinngg
dhe translation process folloǁed the &unctional �ssessment of �hronic /llness dherapy 
;&��/dͿ translation methodologyϱ͘ dhe steps of the &��/d translation methodology included 
tǁo forǁard translations ;ďy ϭ �utch and ϭ &lemish native-speaŬerͿ͕ and one ďacŬǁard 
translation ;English native-speaŬerͿ͕ independent revieǁ ďy tǁo revieǁers ;ME and �dͿ͕ 
harmoniǌation ǁith previous WRKM/^ translations and assessment of translation Ƌuality ďy 
the �utch-&lemish WRKM/^ Eational �enter ;�dͿ͕ and pilot testing including cognitive 
deďriefing ;&igure ϭͿ͘ 

do assess comprehensiďility͕ cognitive deďriefing intervieǁs ǁere performed ǁith ϭϬ native 
�utch-speaŬing participants in the Eetherlands and ϭϬ native &lemish-speaŬing participants 
in the &lemish-speaŬing part of Belgium͘ Warticipants included five persons from the general 
population and five patients ǁith '/ symptoms in each country͘ Warticipants from the general 
population ǁere recruited from the social netǁorŬ of employees ǁorŬing in the '/ 
department of the tǁo hospitals͘ Warticipants ǁere selected ďased on age͕ gender͕ education 
level͕ and disease to oďtain heterogeneity in the population sample͘ /nformed consent ǁas 
oďtained from all participants͘ dhe intervieǁ script ǁas ďased on the retrospective verďal 
prompting techniƋue͕ folloǁing prior WRKM/^ ǁorŬϲ͘ �uring the intervieǁs͕ participants first 
completed all translated items in ǁriting͘ ^uďseƋuently͕ participants ǁere asŬed aďout 
difficulties in understanding each item and the meaning of the items ǁere discussed to 
ensure comprehensiďility͘ �fter completing the intervieǁs ǁith ϭϬ �utch participants͕ some 
adjustments ǁere made to the translations of the response categories and items͘ dhereafter͕ 
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another ϭϬ intervieǁs ǁere completed ǁith participants from Belgium to test the modified 
versions of the items͘ �ll intervieǁs ǁere audio recorded͘

ϮϮ͘͘ WWssyycchhoommeettrriicc tteessttiinngg
dhe aim of the psychometric testing phase ǁas assessing structural validity and construct 
validity of the �&-WRKM/^ '/ ^ymptom ^cales using a cross-sectional study design in patients 
ǁith '/ conditions͘ &or assessing construct validity͕ all patients completed the �&-WRKM/^ '/ 
Ƌuestionnaire 'astrointestinal ^ymptom Rating ^cale ;'^R^Ϳ͘ /n addition͕ /nflammatory 
Boǁel �isease ;/B�Ϳ patients completed the /nflammatory Boǁel �isease Questionnaire 
;/B�QͿ and /rritaďle Boǁel ^yndrome ;/B^Ϳ patients completed the /rritaďle Boǁel ^yndrome 
Quality of Life Questionnaire ;/B^-QKLͿ͘ 
&or validation purposes͕ �K^M/E guidelines recommend a sample of ϳ times the numďer of 
items per scale and at least ϭϬϬ for a study of very good Ƌualityϳ͘ Questionnaires ǁere 
completed at home͕ ǁith a postal or digital return of the Ƌuestionnaire in Research manager 
;version ϱ͘Ϯ͘ϮͿ͘

&&iigguurree ϯϯ͗͗ &��/d translation methodology chart 
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MMeeaassuurreemmeennttss  
Watients ǁere asŬed to fill out several demographic and clinical Ƌuestions ;age͕ seǆ͕ and 
educational levelͿ 

WZKD/^ '/ 
dhe �&-WRKM/^ '/ ^ymptom ^cales consist eight scales͗ Refluǆ ;ϭϯ itemsͿ͕ �isrupted 
^ǁalloǁing ;ϳ itemsͿ͕ �iarrhea ;ϱ itemsͿ͕ Boǁel /ncontinence ;ϰ itemsͿ͕ Eausea and somiting 
;ϰ itemsͿ͕ �onstipation ;ϵ itemsͿ͕ Belly Wain ;ϲ itemsͿ͕ and 'as and Bloating ;ϭϮ itemsͿ͘  dhe 
WRKM/^ '/ scales can ďe used individually or in comďination and are suďseƋuently scored 
and reported individually͘ �ll items͕ eǆcept for one͕ are administered using a ϱ-point 
categorical response scale͘ dhe first item in 'as and Bloating is an unscored item ;'/^yϵϰͿ͘ 
/ts response options are ͞�сyes͟ and ͞B с no͟ and do not contriďute to the summed score͘ 
dhere ǁere eǆpected missing responses on items in the ^cales Refluǆ͕ �iarrhea͕ Boǁel 
/ncontinence͕ Eausea and somiting͕ Belly Wain͕ and 'as and Bloating͘ dhese scales contain 
response instructions ǁith ͞if never͕ go to͙͟ �s a result͕ patients ǁithout symptoms sŬipped 
one or more items͘ 
&or all scales͕ eǆcept the Boǁel /ncontinence ^cale͕ d-scores ǁere calculated using the 
response pattern scoring service availaďle at the Health Measures ǁeďsite͘ d-scores ǁere 
ďased on the underlying /tem-response theory ;/RdͿ models͘ /Rd models are used for 
estaďlishing ǁhether a set of items intended to measure a particular attriďute͕ together 
constitute a scale for measurementϴ͘ 
Higher d-scores indicate more symptoms͘ Each '/ scale ǁas caliďrated ďy the original 
developers using a /Rd graded response model and /Rd scores ǁere converted to d scores 
ǁith a mean of ϱϬ and ^� of ϭϬ in the h^ general population͕ ďy WRKM/^ conventionϭϭ͘ 
Hoǁever͕ previous studies did not produce an /Rd ďased d-score for the Boǁel /ncontinence 
scale͘ dherefore͕ simple summed scores for this scale ǁere used in analysis͘ 

dŚĞ 'ĂƐƚƌŽŝŶƚĞƐƚŝŶĂů ^ǇŵƉƚŽŵ ZĂƚŝŶŐ ^ĐĂůĞ ;'^Z^Ϳ 
dhe '^R^ is a ϭϱ-item Ƌuestionnaire that evaluates the five common symptom clusters of 'l 
disorders͗ aďdominal pain͕ refluǆ͕ indigestion͕ constipation and diarrheaϵ͘ /tems asŬ aďout 
the past ǁeeŬ using a ϳ-point categorical response scale ranging from no discomfort to very 
severe discomfort͘ dhe self-administered version of the '^R^ utiliǌed in this study shoǁed 
an acceptaďle reliaďility͕ validity͕ and responsiveness to change in patients ǁith different '/ 
disordersϭϬ͕ϭϭ͘ dhe '^R^ has five-symptom domains representing refluǆ͕ aďdominal pain͕ 
indigestion͕ diarrhea and constipation͘ � score for each domain ǁas calculated ďased on the 
average score of the Ƌuestions in that domain ǁith higher scores indicating more symptoms͘ 
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/n addition to completing the �&- WRKM/^ '/ ^cales and the '^R^͕ patients completed a 
relevant disease-targeted legacy instrument͗ /B^ patients completed the /B^-QKL͕ /B� 
patients completed the /B�Q͘  

dhe /B^-QKL is a ǁell-estaďlished ϯϰ-item measure assessing the degree to ǁhich /B^ 
interferes ǁith a patient’s Ƌuality of life͘ Each item is rated on a ϱ-point LiŬert scale͕ ranging 
from not at all to eǆtremely or a great deal͕ yielding a total score that ranges from ϯϰ to 
ϭϳϬϭϮ͕ϭϯ͘ �s per the /B^-QKL scoring manual͕ all items ǁere reversed and raǁ summary scores 
ǁere transformed into a Ϭ to ϭϬϬ scale ǁith higher scores indicate ďetter QKLϭϰ͘ 

/ŶĨůĂŵŵĂƚŽƌǇ �ŽǁĞů �ŝƐĞĂƐĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ;/��YͿ 
dhe validated �utch version of the /B�Q ǁas used in /B� patients͘ dhe /B�Q is a ϯϮ-item 
Ƌuestionnaire assessing ďoǁel symptoms͕ systemic symptoms͕ emotional function͕ and 
social function͘ �ll items use ϳ-point LiŬert scales for capturing symptom-related eǆperiences 
during the past tǁo ǁeeŬs͕ ǁhere ϭ represents the highest symptom freƋuencyͬseverity and 
ϳ indicates the loǁest symptom freƋuencyͬseverity͘ dhe total score ranges from ϯϮ ;poor 
Ƌuality of lifeͿ to ϮϮϰ ;good Ƌuality of lifeͿ͘ /B�Q total score higher than ϭϳϬ is usually 
associated ǁith patients in clinical remission ϭϱ͕ϭϲ͘ 

��nnaallyyssiiss  
�emographics and clinical characteristics of the participants ǁere summariǌed ǁith 
descriptive statistics͘ 

^ƚƌƵĐƚƵƌĂů ǀĂůŝĚŝƚǇ  
� confirmatory factor analysis ;�&�Ϳ ǁith ǁeighted least sƋuare mean- and variance-adjusted 
estimator ǁas performed to assess unidimensionality of the WRKM/^-'/ ^cales͘ dhe 
distriďution of ansǁers for all items ǁas revieǁed͘ /f a �&� could not ďe completed due to a 
highly sŬeǁed distriďution of ansǁers͕ response categories that ǁere chosen ďy feǁer than 
five patients ǁere merged ǁith an adjacent response category until a minimum of five 
ansǁers ǁere oďtained in each response category͘ 
do evaluate model fit comparative fit indeǆ ;�&/Ϳ͕ ducŬerʹLeǁis /ndeǆ ;dL/Ϳ͕ the root mean 
sƋuare error of approǆimation ;RM^E�Ϳ and the standardiǌed root mean sƋuare residual 
;^RMRͿ ǁere used͘  Representative of a good fit ǁas a �&/ value хϬ͘ϵϱ͕ RM^E� value фϬ͘Ϭϴ͕ 
dL/ хϬ͘ϵϱ͕ and a ^RMR фϬ͘ϭϬϭϳ͘ 

�ŽŶƐƚƌƵĐƚ ǀĂůŝĚŝƚǇ Ͳ ,ǇƉŽƚŚĞƐŝƐ ƚĞƐƚŝŶŐ 
do assess the eǆtent to ǁhich the �&-WRKM/^-'/ ^cales are measuring the same or similar 
constructs as the scales of the three legacy instruments ;/B�Q͕ /B^-QKL and '^R^Ϳ͕ 
convergent validity ǁas assessed͘ dhis ǁas evaluated ďy calculating Wearson’s correlations of 

/ƌƌŝƚĂďůĞ �ŽǁĞů ^ǇŶĚƌŽŵĞ YƵĂůŝƚǇ ŽĨ >ŝĨĞ YƵĞƐƚŝŽŶŶĂŝƌĞ ;/�^ͲYK>Ϳ
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the �&-WRKM/^ '/ ^cale d-scores ǁith the total scores of the disease specific instruments͘ 
�ccording to �K^M/E guidelinesϭϴ͕ hypotheses ǁere formulated a priori regarding the 
eǆpected correlations ďased on previous researchϯ ;daďle ϭͿ͘ � moderate to strong 
correlation ǁas considered ;r хϬ͘ϰϬͿ ďetǁeen the �&-WRKM/^ '/ ^cales and the three legacy 
instruments͕ ďased on the results of the original WRKM/^ '/ development study͘ �onvergent 
validity ǁas considered to ďe adeƋuate if at least ϳϱй of the results ǁere in accordance ǁith 
the hypotheses͘ 

/BMΠ ^W^^Π ^tatistics for tindoǁs version Ϯϵ͘Ϭ͕͘ �rmonŬ͕ Ez ǁas used for descriptive 
statistics and hypotheses testing͘ dhe R-pacŬage ͞lavaan ;vϬ͘ϲ͘ϭϰͿ͟ ϭϵ ǁas used for structural 
validity͘ 

'^R^ 
refluǆ  

'^R^ 
/ndiges-
tion 

'^R^ 
ďelly 
pain 

'^R^ 
diarrhea 

'^R^ 
constipation 

'^R^ total /B�-Q /B^-
QKL 

WRKM/^ 
'astroesophageal 
Refluǆ 

хϬ͘ϰϬa хϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬď хϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ ф-Ϭ͘ϰϬ 

WRKM/^ �isrupted 
^ǁalloǁing 

хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ ф-Ϭ͘ϰϬ ф-Ϭ͘ϰϬ 

WRKM/^ �iarrhea фϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ х-Ϭ͘ϰϬ 
WRKM/^ /ncontinence фϬ͘ϰϬ фϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ ф-Ϭ͘ϰϬ 
WRKM/^ Eausea and 
vomiting 

хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ х-Ϭ͘ϰϬ 

WRKM/^ �onstipation фϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ фϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ ф-Ϭ͘ϰϬ 
WRKM/^ �ďdominal 
pain 

хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ х-Ϭ͘ϰϬ 

WRKM/^ 'as and 
Bloating 

хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ хϬ͘ϰϬ х-Ϭ͘ϰϬ х-Ϭ͘ϰϬ 

ddaaďďllee  ϭϭ  Hypotheses of WRKM/^ 'astrointestinal ̂ ymptom ̂ cales ǁith legacy measures͘  
a Wearson ͚s r of х͘ϬϰϬ represent a moderate to strong correlation  
ď Wearson ͚s r of ф͘ϬϰϬ represent a ǁeaŬ correlation   

'^R^͕ 'astrointestinal ^ymptom Rating ^cale͖ /B�Q͕ /nflammatory Boǁel �isease Questionnaire͖ /B^-QKL͕ /rritaďle Boǁel ^yndrome-Quality of Life͖ WRKM/^͕ 

Watient-Reported Kutcomes Measurement /nformation ^ystem͘
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RReessuullttss  
ϭϭ͘͘ ddrraannssllaattiioonn  aanndd  ccooggnniittiivvee  ddeeďďrriieeffiinngg

Eight WRKM/^ '/ ^cales ǁere translated into �utch-&lemish ;�&Ϳ͕ and all of them had 
translation issues to ďe resolved͘ Eineteen out of the ϳϳ items ;Ϯϰ͘ϳйͿ ǁere challenging for 
translation and reƋuired specific linguistic attention͘ dhe term ͚hoǁ much’ ǁas used in ϭϮ 
source items and ǁas translated into ͚in ǁelŬe mate’ ;to ǁhat eǆtentͿ͕ to ensure consistency 
ǁith previously translated WRKM/^ measures͘ dǁo source items use the phrase ͚maŬe it to 
the ďathroom’͘ �fter discussion this ǁas translated as ͚ ďij het toilet Ŭon ǌijn’ ;get to the toiletͿ͘ 
dhe term ďathroom is not used in �utch for going to the toilet͕ ďut for going to the shoǁer 
instead͘ /n the ^cale �iarrhea the term loose is used three times͕ ǁhich in �utch means 
͚losse’͘ ^ince ͚losse’ is not a commonly used term to descriďe stool consistency͕ therefore 
͚dunne’ ;thinͿ ǁas chosen͘ dǁo items of the ^cale 'astrointestinal �isrupted ^ǁalloǁing use 
the phrase ͚in your chest’͘ /n �utch͕ symptoms of dysphagia are eǆplained as that food gets 
stucŬ or does not loǁer ďehind the ďreastďone͘ dherefore͕ the phrase ͚achter het ďorstďeen’ 
;ďehind the ďreastďoneͿ ǁas chosen͘ 

^uďseƋuently͕ the �&-WRKM/^ '/ ̂ cales ǁere tested for comprehensiďility in the Eetherlands 
and Belgium͘ /n total ϮϬ respondents ;ϭϬ from the Eetherlands͕ and ϭϬ from BelgiumͿ 
participated in the intervieǁs͕ of ǁhich ϲϬй ǁere men ;n с ϭϮͿ ǁith an average age of ϱϬ͘ϱ 
years ;ϭϵ-ϳϳͿ͘ &ive /B� patients ǁere included͕ tǁo /B^ patients͕ three 'ER�ͬ Barrett’s 
esophagus patients and ten people from the general population ǁith no '/ diseases͘ den 
minor changes in ǁording of the items ǁere made after the intervieǁs ;�ppendiǆ �Ϳ͘ /n 
addition͕ changes ǁere made to the translations of the response options͗ ͚never’͕ ͚one day’͕ 
͚Ϯ-ϲ days’͕ ͚once a day’͕ ͚more than once a day’͘ Warticularly͕ the difference ďetǁeen ͚one 
day’ and ͚once a day’ ǁas not clear in the first ten intervieǁs͘ dhe translation ǁas changed 
to͗ ͚nooit ;neverͿ’͕ ͚een Ŭeer tijdens de afgelopen ϳ dagen ;once in the last ϳ daysͿ’͕ ͚Ϯ-ϲ Ŭeer 
tijdens de afgelopen ϳ dagen ;Ϯ-ϲ times during the last ϳ daysͿ’͕ ͚vaaŬ ;eenmaal per dagͿ 
often ;once per dayͿ’͕ and ͚meer dan eenmaal per dag ; more than ones per dayͿ’͘ 

dhe term ďreastďone is used in multiple ^cales͕ ďut only in the ^cale 'astrointestinal Refluǆ 
an image of the location of the ďreastďone is used for eǆplanation͘ Respondents stated that 
adding the image also to the ^cale 'astrointestinal �isrupted ^ǁalloǁing ǁould help them 
identify the location of the ďreastďone͘ dhis is particularly important for respondents ǁho 
ǁill not complete all '/ ^cales in the future͘ dherefore͕ the image ǁas added to the �&-
WRKM/^ '/ 'astrointestinal �isrupted ^ǁalloǁing ^cales͘ 
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ϮϮ͘͘ WWssyycchhoommeettrriicc  tteessttiinngg
dhe �&-WRKM/^ '/ ^cales and legacy instruments ǁere completed ďy a total of Ϯϭϲ patients 
ǁith '/ conditions ;/B� nс ϵϱ͖ /B^ nс ϱϬ͖ 'ER�ͬBarrett’s esophagus nсϲϲ͕ other '/ disease 
сϮͿ͘ dhe mean ;^�Ϳ age ǁas ϱϰ͘ϴ ;ϭϳ͘ϮͿ years͕ ϱϬй ǁere male͕ and ϴϯ͘ϳй had a minimum of 
college education ;daďle ϮͿ 
^cores of all the �&-WRKM/^ '/ ^cales and legacy instruments are shoǁn in daďle ϯ͘ dhe mean 
score of the �&- WRKM/^ '/ 'as and Bloating ^cale ǁas aďove ϱϬ ;ϱϯ͘ϬͿ͕ indicating that our 
patients reported more or more severe symptoms on average than the h^ general 
population͘ �ll other ^cale mean scores ǁere loǁer than ϱϬ͕ ǁhich means that the included 
patients scored feǁer or less severe symptoms than the h^ general population͘ 

WWaattiieennttss cchhaarraacctteerriissttiiccss  nnссϮϮϭϭϲϲ  ;;ййͿͿ  

Male gender  ϭϬϵ ;ϱϬ͘ϰͿ 

�ge in years͕ ŵĞĂŶ ;^�Ϳ  ϱϰ͘ϴ ;ϭϳ͘ϮͿ 

Belgiumͬ &landers   
Eetherlands  

ϳϰ ;ϯϰ͘ϯͿ 
ϭϰϮ ;ϲϱ͘ϳͿ 

�iagnosis   
/nflammatory ďoǁel disease  
/rritaďle Boǁel ^yndrome  
Barrett’s esophagusͬ 'ER�  
Kther '/ conditionΎ 

ϵϲ ;ϰϰ͘ϰͿ 
ϱϭ ;Ϯϯ͘ϲͿ 
ϲϳ ;ϯϭ͘ϬͿ 
Ϯ ;ϭ͘ϬͿ 

Education  
 High school graduate or less  
 ^ome college     
 Bachelorͬ hniversity graduate   
 Missing  

Ϯϰ ;ϭϭ͘ϭͿ 
ϴϴ ;ϰϬ͘ϳͿ 
ϵϯ ;ϰϯ͘ϬͿ 
ϭϮ ;ϱ͘ϮͿ 

ddaaďďllee  ϮϮ͗͗  patients characteristics  

Kther '/ conditions ǁere͗ cirrhosis of the liverсϭ͕ coeliac diseaseсϭ  'ER�͗ gastro esophageal refluǆ disease͕ ^�͗ standard deviation 
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QQuueessttiioonnnnaaiirreess  MMeeaann  ;;^̂��ͿͿ  

�&- WRKM/^ 'astrointestinal Refluǆ  ϰϱ͘ϳ ;ϴ͘ϬͿ 
�&- WRKM/^ 'astrointestinal �isrupted ^ǁalloǁing  ϰϲ͘ϯ ;ϳ͘ϬͿ 
�&- WRKM/^ 'astrointestinal �iarrhea  ϰϴ͘ϳ ;ϴ͘ϴͿ 
�&- WRKM/^ 'astrointestinal Boǁel /ncontinence a  ϱ͘ϱ ;Ϯ͘ϲͿ 
�&- WRKM/^ 'astrointestinal Eausea and somiting  ϰϳ͘ϱ ;ϴ͘ϬͿ 
�&- WRKM/^ 'astrointestinal �onstipation  ϰϵ͘ϴ ;ϴ͘ϱͿ 
�&- WRKM/^ 'astrointestinal Belly Wain  ϰϵ͘ϳ ;ϭϮ͘ϬͿ 
�&- WRKM/^ 'astrointestinal '/ 'as and Bloating ^cale  ϱϯ͘Ϭ ;ϴ͘ϵͿ 
/B�-Q  ϭϴϮ ;Ϯϵ͘ϮͿ 
/B^-QKL  ϳϭ͘ϭ ϭϴ͘ϲ 
'^R^ Refluǆ  Ϯ͘Ϯϴ ϭ͘Ϯ 
'^R^ �ďdominal pain  ϭ͘ϲϳ ϭ͘Ϭ 
'^R^ /ndigestion  Ϯ͘ϳϵ ϭ͘Ϯ 
'^R^ �iarrhea  Ϯ͘ϱϴ ϭ͘ϲ 
'^R^ �onstipation  Ϯ͘ϯϵ ϭ͘ϯ 
'^R^  Ϯ͘ϰϴ ϭ͘Ϭ 
ddaaďďllee  ϯϯ  ̂ cores �&-WRKM/^ '/ ̂ cales and legacy instruments  

a dhe Health Measures version of the WRKM/^ Boǁel incontinence ^cale does not produce an /Rd-ďased d-score͘ dherefore a summed scores ǁas used 

;possiďle score range ϰ to ϮϬͿ͘  

^�с standard deviation͕ �&с �utch &lemish͖ WRKM/^сWatient-Reported Kutcomes Measurement /nformation ^ystem͕ '^R^с 'astrointestinal ^ymptom 

Rating ^cale͕ /B�Qс /nflammatory Boǁel �isease Questionnaire͕ /B^-QKLс /rritaďle Boǁel ^yndrome-Quality of Life͖

^̂ttrruuccttuurraall  vvaalliiddiittyy  
&or the ^cales �&-WRKM/^ '/ Boǁel /ncontinence and �isrupted ^ǁalloǁing͕ a �&� could ďe 
performed͘ &or the other ^cales the distriďution of ansǁers ǁas highly sŬeǁed and a �&� 
could not ďe completed͘ �fter merging response categories in the ^cales Refluǆ͕ �iarrhea͕ 
�onstipation͕ Belly Wain and 'as and Bloating a �&� could ďe performed in these ^cales͘ dhe 
data of the WRKM/^ ^cale Eausea and somiting ǁas still highly sŬeǁed after merging 
response categories and therefore �&� could not ďe performed͘ 
dhe �&� for the ^cales 'as and Bloating͕ Belly Wain and Boǁel /ncontinence shoǁed a good 
fit ;daďle ϰͿ͘ dhe Refluǆ͕ �isrupted ^ǁalloǁing͕ �iarrhea͕ and �onstipation scales did not 
shoǁ a sufficient fit͘ 
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��oonnssttrruucctt  vvaalliiddiittyy  --  HHyyppootthheessiiss  tteessttiinngg  
daďle ϱ summariǌes the correlations ďetǁeen the �&-WRKM/^ '/ d-scores and the legacy 
instrument scores͘ ^iǆ out of eight ^cales ;Refluǆ͕ �iarrhea͕ Boǁel /ncontinence͕ Eausea and 
somiting͕ Belly Wain͕ and 'as and BloatingͿ shoǁed sufficient convergent validity ǁith more 
than ϳϱй of hypothesis confirmed͘ 
�lthough only five out of eight hypothesis of the WRKM/^ ^cale �onstipation ǁere consistent 
ǁith the hypotheses͕  a high correlation ;Ϭ͘ϳϴͿ ǁas found ǁith de '^R^ constipation scale͘ 
Loǁ correlations ǁere found for the WRKM/^ �isrupted ^ǁalloǁing ^cale and only four out 
of the eight hypothesis good ďe confirmed͘ 
�s daďle ϱ shoǁs͕ high correlations ǁere found ;ƌ ͘ϱϲ- ͘ϳϵͿ ďetǁeen scales measuring the 
same construct͘ 

��&&--  WWRRKKMM//^̂  ''aassttrrooiinntteessttiinnaall  ^̂ccaalleess  ��&&//  RRMM^̂EE��  ddLL//  ^̂RRMMRR  
RefluǆΎ  Ϭ͘ϰϲϯ Ϭ͘ϭϯϱ Ϭ͘ϯϱϲ Ϭ͘ϭϳϬ 
�isrupted ^ǁalloǁing  Ϭ͘ϴϳϭ Ϭ͘Ϭϲϴ Ϭ͘ϴϬϲ Ϭ͘Ϭϱϳ 
�iarrheaΎ  Ϭ͘ϵϬϱ Ϭ͘ϭϯϱ Ϭ͘ϴϰϮ Ϭ͘Ϭϲϰ 
Boǁel incontinence  Ϭ͘ϵϵϵ Ϭ͘Ϭϲϴ Ϭ͘ϵϵϵ Ϭ͘Ϭϭϯ 
�onstipationΎ  Ϭ͘ϲϲϰ Ϭ͘ϭϯϭ Ϭ͘ϱϱϯ Ϭ͘ϭϭϲ 
Belly WainΎ  Ϭ͘ϵϵϴ Ϭ͘ϬϯϬ Ϭ͘ϵϲϳ Ϭ͘ϬϮϬ 
'as and BloatingΎ  Ϭ͘ϵϱϮ Ϭ͘Ϭϳϭ Ϭ͘ϵϰϮ Ϭ͘Ϭϲϳ 
ddaaďďllee  ϰϰ  ��onfirmative factor analysis  

�&с �utch &lemish͕  WRKM/^͕ Watient-Reported Kutcomes Measurement /nformation ^ystem͕ �&/ с�omparative fit indeǆ͕ RM^E�с root mean sƋuare error 

of approǆimation͕ dL/с ducŬerʹLeǁis /ndeǆ͕ ^RMRс standardiǌed root mean sƋuare residual  

Ύ�istriďution of response categories ǁas highly sŬeǁed͕ and responses ǁere merged͘ dhe complete overvieǁ of the merged categories is descripted in 

�ppendiǆ B͘



�utcŚͲ&leŵiƐŚ tranƐlation and ǀalidation oĨ tŚe ŐaƐtrointeƐtinal ƐǇŵƉtoŵ ƐcaleƐ Ĩroŵ tŚe WZKD/^Π

151

Ch
ap

te
r 8

��
&&--

  WW
RRKK

MM
//^̂

  ''
aass

ttrr
ooii

nntt
eess

ttiinn
aall

  ^̂
ccaa

llee
ss  

''
^̂RR

^̂  
rree

fflluu
ǆǆ  

  
''

^̂RR
^̂  

//nn
ddii

ggee
sstt

iioo
nn  

''
^̂RR

^̂  
ďďee

llllyy
  

ppaa
iinn

  

''
^̂RR

^̂  
ddii

aarr
rrhh

eeaa
  

''
^̂RR

^̂  
��oo

nnss
ttii--

ppaa
ttiioo

nn  

''
^̂RR

^̂  
ttoo

ttaa
ll  

//BB
��

--QQ
  

//BB
^̂--

QQ
KK

LL  
��oo

nnff
iirrmm

eedd
  

;;йй
ͿͿ  

Re
flu

ǆ  
͘ϱ

ϱ 
͘ϰ

ϳ 
͘ϰ

ϳ 
͘ϭ

ϵ 
͘ϯ

ϯ 
͘ϱ

ϯ 
-͘ϯ

ϯ 
-͘ϯ

ϴ 
ϳϱ

 

�
is

ru
pt

ed
 ^

ǁ
al

lo
ǁ

in
g  

͘ϰ
Ϯ 

͘ϯ
Ϭ 

͘ϯ
ϲ 

͘ϭ
ϱ 

͘Ϯ
ϵ 

͘ϯ
ϴ 

-͘ϭ
ϵ 

-͘Ϯ
ϲ 

ϱϬ
 

�
ia

rr
he

a  
͘Ϭ

ϲ 
͘ϯ

ϳ 
͘ϯ

ϵ 
͘ϳ

ϵ 
͘Ϯ

ϭ 
͘ϱ

ϲ 
-͘ϲ

ϲ 
-͘ϰ

Ϭ 
ϴϴ

 

Bo
ǁ

el
 in

co
nt

in
en

ce
  

͘Ϭ
ϲ 

͘Ϯ
Ϭ 

͘ϭ
ϴ 

͘ϰ
ϱ 

͘ϭ
ϵ 

͘ϯ
Ϭ 

-͘ϰ
ϲ 

-Ϯ
ϱ

ϳϱ
 

E
au

se
a 

an
d 

vo
m

iti
ng

  
͘ϯ

ϭ 
͘ϰ

ϴ 
͘ϲ

ϰ 
͘ϯ

ϰ 
͘ϯ

ϯ 
͘ϱ

ϴ 
-͘ϱ

ϰ 
-͘ϰ

ϭ 
ϳϱ

 

�o
ns

tip
at

io
n  

͘Ϯ
Ϭ 

͘ϰ
Ϯ 

͘ϯ
ϰ 

͘ϭ
ϳ 

͘ϳ
ϴ 

͘ϰ
ϵ 

-͘Ϯ
ϳ 

-͘Ϯ
ϵ 

ϲϯ
 

Be
lly

 W
ai

n  
͘ϯ

ϭ 
͘ϲ

ϯ 
͘ϲ

ϱ 
͘ϱ

ϳ 
͘ϱ

Ϯ 
͘ϳ

ϱ 
-͘ϳ

ϱ 
-͘ϱ

ϯ 
ϴϴ

 

'
as

 a
nd

 B
lo

at
in

g  
͘ϯ

ϯ 
͘ϳ

ϰ 
͘ϱ

ϭ 
͘ϯ

ϱ 
͘ϰ

ϵ 
͘ϲ

ϱ 
-͘ϰ

ϴ 
-͘ϰ

ϳ 
ϳϱ

 

ddaa
ďďll

ee  
ϱϱ  

�o
rr

el
at

io
ns

 o
f �

&-
WR

K
M

/^
 g

as
tr

oi
nt

es
tin

al
 ̂

ca
le

s ǁ
ith

 le
ga

cy
 m

ea
su

re
s͘

  

'
^R

^с
 '

as
tr

oi
nt

es
tin

al
 ̂

ym
pt

om
 R

at
in

g ̂
ca

le
͕ /

B�
Q

с 
/n

fla
m

m
at

or
y 

Bo
ǁ

el
 �

ise
as

e 
Q

ue
st

io
nn

ai
re

͕ /
B^

-Q
K

Lс
 /r

rit
aď

le
 B

oǁ
el

 ̂
yn

dr
om

e-
Q

ua
lit

y 
of

 Li
fe

͕ W
RK

M
/^

с 
Wa

tie
nt

-R
ep

or
te

d 
K

ut
co

m
es

 M
ea

su
re

m
en

t /
nf

or
m

at
io

n ̂
ys

te
m

͘  

We
ar

so
n 

co
rr

el
at

io
n 

co
ef

fic
ie

nt
s 

ǁ
er

e 
ca

lc
ul

at
ed

͘ R
es

ul
ts

 in
 a

cc
or

da
nc

e 
ǁ

ith
 a

 p
rio

ri 
hy

po
th

es
iǌ

ed
 c

or
re

la
tio

ns
 a

re
 u

nd
er

lin
ed

͘



Chapter 8

152

��iissccuussssiioonn  
tith this study͕ the WRKM/^ '/ ^ymptom ^cales ǁere translated in �utch-&lemish and their 
psychometric properties͕ structural validity and construct validity͕ ǁere evaluated͘ dhe 
translation ǁas performed using a rigorous͕ standardiǌed methodology͘ dhe &��/d 
translation methodology ǁas developed ďased on comprehensive research in the HRQKL 
field to ensure that the translations are conceptually eƋuivalent to the English source and 
are rendered in a language that is culturally acceptaďle and relevant to the target audience͘ 
Eineteen out of the ϳϳ items ;Ϯϰ͘ϳйͿ ǁere challenging for translation and reƋuired specific 
linguistic attention͘ dhose items ǁere discussed ďetǁeen the translators͕ after ǁhich 
consensus ǁas achieved͘ ^uďseƋuently͕ in the cognitive deďriefing phase͕ ten minor changes 
in the ǁording of the items ǁere made͘ dhere ǁere no cross-cultural issues identified͘ /n 
general͕ patients stated that they had no difficulty understanding the �&-WRKM/^ '/ items͕ 
and could use these items to self-report their '/ symptoms͘ te finally succeeded in 
developing one universal �utch- &lemish translation for all ϳϳ items͘ 

do our Ŭnoǁledge͕ this is the first study investigating the psychometric properties of the 
WRKM/^-'/ ^cales vϭ͘Ϭ outside the h^͘ �&� analysis could initially only ďe performed on the 
tǁo ̂ cales /ncontinence and �isrupted ̂ ǁalloǁing͘ dhe highly sŬeǁed data on all of the other 
^cales ǁere proďaďly due to the eǆpected missings͕ the loǁ variation in reported symptoms͕ 
and patients ďeing more liŬely to have feǁer or less severe symptoms͘ �fter merging 
response categories͕ a �&� analysis for the majority of the ^cales could ďe performed͘ dhe 
^cale Eausea and somiting ǁas still highly sŬeǁed after merging the responses and therefore 
�&� could not ďe performed on this ^cale͘ RemarŬaďly͕ ^piegel et alϯ ǁere aďle to run �&� 
ǁithout merging response categories͘ dhis may ďe eǆplained ďy the fact that our respondents 
reported feǁer and less severe symptoms͕ resulting in sŬeǁed data ǁith more scores of one 
or tǁo͘ �lso the variation in responses ǁas higher in the sample of ^piegel et al͕ compared 
to our sample͘ 
� good fit ǁas found for three ^cales͗ 'as and Bloating͕ Boǁel /ncontinence͕ and Belly Wain͘ 
dhis means that these ^cales are considered unidimensional and that there is a single latent 
trait underlying the responses͘ Woor fit ǁas found for the ̂ cales Refluǆ͕ �isrupted ̂ ǁalloǁing͕ 
�iarrhea͕ and �onstipation͕ in contrast to the findings of the original development study͘ � 
possiďle eǆplanation for this might ďe the sŬeǁed data or the heterogeneous sample͘ 
�lternatively͕ ;some ofͿ the concepts aimed to ďe measured ďy these scales might ďe more 
multidimensional in the �utch and Belgian cultures͘ dhis should ďe tested in a future study͘ 

�onstruct validity ǁas considered sufficient for siǆ out of eight �&-WRKM/^ '/ ^cales͘ &or the 
Boǁel /ncontinence and �isrupted ^ǁalloǁing ^cales less than ϳϱй of the hypothesis could 
ďe confirmed͘ dhe hypotheses ǁere predefined ďased on the first and only study validating 
the WRKM/^ '/ ^cales͘ /n line ǁith the original WRKM/^-'/ data͕ this study shoǁed high 
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correlations ďetǁeen the �&-WRKM/^ '/ ^cales and suďscales of the legacy instruments 
measuring the same constructs͘ &or eǆample͕ the �&-WRKM/^ '/ �iarrhea ^cale shoǁed a 
Wearson correlation of ͘ϳϵ ǁith the '^R^ diarrhea suďscale͕ ǁhich support the validity of the 
'/ ^cales͘ 
/nterestingly͕ mainly ǁeaŬ correlations ǁere found ďetǁeen the �isrupted ^ǁalloǁing ^cale 
and the legacy instruments͘ dhis may ďe eǆplained ďy the fact that the legacy Ƌuestionnaires 
do not contain Ƌuestions aďout difficulties ǁith sǁalloǁing or passage of food through the 
esophagus͕ although higher correlations ǁere found in the original development study͘ dhis 
may ďe eǆplained ďy the fact that the participants in ^piegelΖs study reported more 
symptoms͕ thus maŬing overlap of different '/ symptoms more liŬely͘ /t is ǁell Ŭnoǁn that 
some patients ǁith &'/� can have more than one &'/�͘ dhis overlap could affect the primary 
symptomatology of different disorders ϮϬ͕Ϯϭ͕ϮϮ͘ 
Knly ϲϯй of the hypothesis for the �onstipation ^cale could ďe confirmed͘ dhe a priori 
defined hypotheses ǁere entirely ďased on the ǁorŬ of ^piegel et alϯ͘ ^urprisingly͕ ^piegel et 
al͘ found moderate correlations ďetǁeen ^cales that ǁere not measuring the same construct 
;e͘g͘ WRKM/^ '/ �onstipation versus /B�-Q rс Ϭ͘ϱϰͿ͘ /n general͕ and in contrast to the present 
study͕ ^piegel et al͘ reported more moderate correlations ;͘ϰϬ-͘ϳϬͿ ďetǁeen the WRKM/^ '/ 
^cales and the legacy instruments /B�Q and /B^-QKL͘ Wossiďly this ǁas caused ďy the fact 
that the patients included in the study of ^piegel et al͘ reported more and more severe 
symptoms than the patients in the current study͘ dhis may have caused that there ǁas more 
overlap in the '/ symptoms present͕ and therefore higher correlations ǁere found for the 
study of ^piegel et al͘ compared to the current study͘ dhere ǁas also more variation in d-
scores in the sample of ^piegel et al͕ ǁhich leads to higher correlations͘ 

dhe majority of the WRKM/^ ̂ cales use a d-score metric ǁith a mean score of ϱϬ ;representing 
the mean score of the h^ reference populationͿ and a standard deviation of ϭϬ͘ � remarŬaďle 
finding of this study ǁas that the d-scores of all ^cales eǆcept the �&-WRKM/^ 'as and 
Bloating ^cale ǁere ďeloǁ ϱϬ͘ dhis seems to shoǁ that the enrolled patient group as a ǁhole 
;/B�͕ /B^ and refluǆͿ reported feǁer and less severe symptoms than a h^ general 
population͘ �nother eǆplanation could ďe the presence of differential item functioning ;�/&Ϳ͘ 
�dditional research can determine ǁhether there is �/& ďetǁeen h^ and �& patients ǁithin 
the WRKM/^ '/ ^cales͕ after alloǁing for overall suďgroup differences in that scale͘ 

then ǁe analyǌed the disease groups separately͕ ǁe found that only the /B^ patients 
reported an average d-score aďove ϱϬ on four out of the eight ^cales ;�iarrhea͕ �onstipation͕ 
Belly Wain and 'as and BloatingͿ͘ /B� patients in clinical remission generally report a score of 
ϭϳϬ or higher on the /B�-Qϭϱ͘ dhe included �utch and Belgian patients in the present study 
scored an average of ϭϴϮ͕ ǁhich suggest that ǁe mainly included patients in remission͘ 
Hoǁever͕ one ǁould eǆpect /B� patients in remission to report more '/ symptoms than a 
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generic population͘ Wrevious research found that /B� patients in remission often eǆperience 
symptoms similar to those of /B^Ϯϯ͘ 
then comparing the mean d-scores of the �&-WRKM/^ '/ ǁith the study from ^piegel at al͘ 
ǁho included h^ patients ǁith similar '/ diseases͕ it is also notaďle that the �merican 
population ǁith '/ diseases reported relatively loǁ d-scores ;e͘g͘ ϱϭ-ϱϳͿ͘ Hoǁever͕ in 
contrast to d-scores found in the present study͕ alǁays slightly aďove ϱϬ͘ � possiďle 
eǆplanation for the discrepancies may ďe the differences in eǆperiencing '/ symptoms 
ďetǁeen countries͘ � ǁorld-ǁide study on the prevalence of &'/� shoǁed that persons living 
in the h^ reported a higher percentage of any &'/� in comparison to persons living in the 
Eetherlands ;ϯϵ͘ϵ in the h^ versus ϯϬ͘ϲ in the EetherlandsͿ͘ ^pecifically͕ the h^ population 
reported douďle the amount of functional dyspepsia as compared to �utch and Belgium 
residents͘ dhis raises the Ƌuestion if the interpretation of a d- score of ϱϬ as the mean score 
of the general population ǁould also ďe applicaďle to the �utch population͘ do determine 
the true differences ďetǁeen the �utch and h^ ;normͿ population͕ further research should 
ďe undertaŬen to investigate d-scores in a �utch general population͘ �nother possiďle 
eǆplanation for the differences in oďserved d-scores ďetǁeen the tǁo studies is the 
difference in disease severity͘ dhere ǁere no mean scores descriďed of the legacy 
instruments /B^-QKL͕ /B�Q and '^R^ in the article of ^piegel et al͘ �s a result͕ it is unclear 
ǁhether the study populations are comparaďle͘ 

� limitation of our study is that our sample may not accurately reflect the population of �utch 
and Belgian patients ǁith a '/ condition͕ considering the loǁ d-scores͘ �nother limitation is 
that ǁe only assessed convergent validity and did not have data to test discriminant validity͘ 
�nother limitation is the highly sŬeǁed data of all of the WRKM/^ '/ ^cales͕ indicating that 
the patient sample ǁas not very heterogeneous͘ dhese have negatively influenced the 
outcomes of the �&� analysis and may also have influenced the correlations ǁith the legacy 
instruments͘ ^ince the present study did not assess other psychometric properties such as 
discriminant validity͕ testʹretest reliaďility and cross-cultural validity͕ for the population of 
�utch and Belgian patients ǁith a '/ condition͕ nor the �utch and Belgian general population͕ 
future research should address these properties͘ &urthermore͕ it is important to oďtain ďoth 
d-scores of the �utch and Belgian general population͘

/n conclusion͕ dhe WRKM/^ '/ ^ymptom ^cales ǁere successfully translated into �utch-
&lemish͘ dhe findings suggest a sufficient structural validity for the WRKM/^ '/ ^cales Boǁel 
/ncontinence͕ 'as and Bloating and Belly Wain͘ �onstruct validity ǁas considered sufficient 
for the ^cales 'as and Bloating͕ /ncontinence͕ Eausea and somiting͕ Refluǆ͕ Belly Wain͕ and 
�iarrhea͘ dhe �&-WRKM/^ '/ ^ymptom ^cales are availaďle on reƋuest from the �utch-
&lemish WRKM/^ Eational �enter ;ǁǁǁ͘dutchflemishpromis͘nl Ϳ͘ 
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Barrett’s esophagus ;BEͿ is the precursor to esophageal adenocarcinoma ;E��Ϳ ǁhich is an 
aggressive tumor that has a poor prognosisϭ͘ Kver the past tǁo decades there has ďeen a 
significant improvement in the field of surveillance endoscopic imaging modalities͕ resulting 
in an increase detection of ;pre-Ϳ cancerous lesions in BE͘ &urthermore͕ endoscopic 
treatment has replaced esophagectomy for the management of early BarrettΖs neoplasia͘ 
dhereďy alloǁing for the curative treatment of intramucosal E�� and dysplastic BE ǁith 
minimal morďidity and no mortality͘ Wrevious studies on Health Related Quality of Life 
;HRQoLͿ in BE patients found that BE is associated ǁith a significant decrease of HRQoL͕ 
measured ǁith ďoth generic- and disease-targeted instruments͘ /n addition͕ patients ǁith BE 
seem to ďe at risŬ for psychological conseƋuences such as depression͕ anǆiety and stressϮ͘ 
dhese negative effects of BE on HRQoL and psychological health may ďe related to the 
patient’s perception of the risŬ of developing E��͘ Hoǁever͕ the majority of the studies 
puďlished on HRQoL are outdated and can therefore not ďe projected onto the current 
patient care pathǁays͘ Kther limitations of these studies are͗ underpoǁered samples͕ use of 
a single measurement tool andͬor a lacŬ of appreciation of the patients’ perspectives on ǁhat 
to measure͘ �s a result͕ the actual important influencing factors for HRQoL in patients ǁith 
BE remains largely unŬnoǁn͘ dherefore͕ the aim of this thesis ǁas to gain more insight into 
their HRQoL and the current patients perspectives on the diagnosis of BE͘ �ssociated 
symptoms͕ as ǁell as perception on cancer risŬs͕ and the potential influence of the use of 
artificial intelligence ǁere evaluated͘ &urthermore͕ this thesis provides insight on hoǁ to 
measure HRQoL in patients ǁith BE͘ dhis may lead to neǁ initiatives in the field to further 
improve individual care for these patients in the future͘ 

''eenneerriicc  HHeeaalltthh  rreellaatteedd  QQuuaalliittyy  ooff  lliiffee  
sarious definitions of HRQoL can ďe found in the literature͘ Moreover͕ the term HRQoL is 
often descriďed as͗ ͚a term referring to the health aspects of Ƌuality of life͕ generally 
considered to reflect the impact of disease and treatment on disaďility and daily functioning͖ 
it has also ďeen considered to reflect the impact of perceived health on an individual’s aďility 
to live a fulfilling life’͘ More specifically͕ HRQoL is a measure of the value assigned to duration 
of life as modified ďy the impairments͕ functional states͕ perceptions and social opportunities 
that are influenced ďy disease͕ injury͕ treatment and policy’ϯ͘ ^tudies in the field of HRQoL in 
patients ǁith BE͕ performed ďetǁeen ϭϵϵϳ and ϮϬϭϳ͕ found that their HRQoL ǁas 
significantly decreasedϰ͘ Hoǁever͕ our large multi-center study in cchhaapptteerr  ϱϱ and the cross-
sectional Ƌuestionnaire study in cchhaapptteerr  ϰϰ  found BE patients to have comparaďle or higher 
generic HRQoL compared to a �utch age and gender reference population͘ 
'eneric HRQoL ǁas measured in previous studies using the ^hort &orm-ϯϲ ;^&-ϯϲͿ͘ dhis 
ǁidely used Ƌuestionnaire has ďeen validated for measuring generic QoL in multiple disease 
statesϱ͕ϲ͘ dhe ^&-ϯϲ contains eight domains͗ physical functioning͕ social functioning͕ physical 
role functioning͕ emotional role functioning͕ vitality͕ ďodily pain͕ mental health and general 
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health͘ dhe majority of BE patients͕ reported in cchhaapptteerr  ϱϱ͕ reported high scores on all 
domains͘ dhe domains mental health͕ ďodily pain͕ role functioning͕ and physical functioning 
shoǁed a moderate ďut significant increase in comparison to the reference population͘ 
dhese findings suggest a minimal influence on generic HRQoL due to the diagnosis of BE͘ dhis 
corresponds ǁith our earlier oďservations in focus-groups intervieǁ results in cchhaapptteerr  ϮϮ͕ in 
ǁhich participants stated a minimum influence of BE on their eǆperienced HRQoL͘ dhese 
findings are contradictory ǁith previous studies͕ that shoǁed patients ǁith BE reporting 
decreased HRQoL on the ^&-ϯϲ compared to norm reference dataϮ͕ϳ͘ � more recent study in 
the hnited <ingdom ;h<Ϳ shoǁed Eon �ysplastic Barrett’s esophagus ;E�BEͿ patients to 
have loǁer scores on all domains of the ^&-ϯϲ compared to a healthy cohortϴ͘ dhe patients 
scores ǁere specifically loǁer on ďodily pain͘ dhere are tǁo proďaďle causes for these 
contradicting results͘ Kne eǆplanation may ďe the presence of more gastroesophageal refluǆ 
symptoms in the h< study͘ BE patients in cchhaapptteerr  ϱϱ reported loǁ values on gastroesophageal 
symptoms͕ in contrast to the patients in the h< study that reported moderate symptoms͘ 

^econdly͕ Britton et al͘ compared HRQoL results of a E�BE group versus a younger and 
healthy population ǁith a mean age of ϱϬ͘ϯ years and ǁithout comorďiditiesϴ͘ dhe study in 
cchhaapptteerr  ϱϱ compared the HRQoL data to a more reflective general population aged ϲϭʹϳϬ 
years old of ǁhich ϱϬй had at least one chronic condition͘ /n addition͕ the suďgroup analysis 
of the study in cchhaapptteerr  ϱϱ indicates that the age group ϰϬ-ϲϭ and the age group over ϳϬ had 
similar or even higher HRQoL compared to the reference population in the same age 
categories͘ 
�lthough ǁe found that the most freƋuently used WRKM for measuring generic HRQoL in 
studies on the HRQoL of BE patients ǁas the ^&-ϯϲ ;ϱϮ͘ϮйͿ͕ as descriďed in cchhaapptteerr  ϯϯ͕͕ it must 
ďe deďated ǁhether this is the appropriate WRKM to choose͘ dhe ^&-ϯϲ͕ focuses to a large 
eǆtent on hoǁ patients are functioning͕ including their aďility to taŬe care of themselves and 
carry out their usual roles in life͘ BE is not liŬely to have a large effect on hoǁ patients are 
functioning͘ dherefore͕ it is Ƌuestionaďle ǁhether the ^&-ϯϲ is truly measuring the HRQL in 
BE patients͘ 
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&&aaccttoorrss  iinnfflluueenncciinngg  hheeaalltthh  rreellaatteedd  ƋƋuuaalliittyy  ooff  lliiffee  
/n this thesis ǁe have concluded that generic HRQoL is not influenced ďy the diagnosis of BE 
in �utch patients͘ dhere are͕ hoǁever͕ several disease specific factors influencing the HRQoL 
in BE patients͘ te eǆplored ǁhich factors are influencing HRQoL in BE patients using tǁo 
different research strategies͘ &or the focus-group study descripted in cchhaapptteerr  ϮϮ ǁe asŬed 
patients to discuss all factors related to BE and hoǁ these influence their lives͘ �nd in cchhaapptteerr 
ϱϱ  ǁe descriďe the result from a large multi-center Ƌuestionnaire study ;nс ϴϱϵͿ on factors 
influencing the illness perception of patients diagnosed ǁith BE͘ /n ďoth studies ǁe found 
that eǆperiencing gastroesophageal symptoms ǁas perceived as the most important factor 
influencing HRQoL͘ Kther important factors identified as influencing HRQoL of BE patients 
ǁere͗ use of medication͕ cancer ǁorry͕ and trust in physicians and endoscopic procedures͘ 
&emale gender and predisposition to anǆiety and depression symptoms ǁere associated ǁith 
negative perceptions of the diagnoses of BE͘ 

''aassttrrooeessoopphhaaggeeaall  rreefflluuǆǆ  ssyymmppttoommss  
Eoǁadays it is common practice to treat patients ǁith BE ǁith a proton pump inhiďitor ;WW/Ϳ͘ 
WW/s significantly reduce stomach acid production and symptoms often disappear 
completely͘ /n studies͕ presented in this thesis͕ ϴϴ-ϭϬϬй of patients taŬe their WW/ as 
prescriďed ďy their doctor͘ dherefore͕ the majority of patients included in the multi-center 
study eǆperienced no gastroesophageal refluǆ symptoms ;ϳϳ͘ϲйͿ and only Ϯ͘ϴй of patients 
reported severe symptoms͘ � previous study of Britton et al͘ϴ demonstrated higher values of 
moderate to severe acid regurgitation ;ϭϬйͿ and heartďurn ;ϭϭ͘ϮйͿ͘ Hoǁever͕ the 
comparison of these data must ďe interpreted ǁith caution since different WRKMs tools ǁere 
used͘ dhe study descripted in cchhaapptteerr  ϲϲ found that patients ǁith symptoms of 
gastroesophageal refluǆ reported significantly more refluǆ symptoms than BE patients͘ � 
possiďle eǆplanation for these results may ďe the lacŬ of esophageal sensitivity in BE patients͕ 
ǁhich is instigated ďy significantly reduced esophageal acid sensitivity and an impaired aďility 
to recogniǌe acid refluǆϵ͘ Watient reported outcomes on refluǆ symptoms in E�BE patients 
ǁere compared ǁith patients after endoscopic treatment ;EdͿ for BE neoplasia͘ �s eǆpected͕ 
gastro-intestinal symptoms of dysphagia and regurgitation ǁere more prevalent in patients 
ǁithin five months after endoscopic treatment͘ ^imilar as in the study of Britton et alϴ no 
statistical differences ǁere found ďetǁeen the patients endoscopically treated and patients 
ǁith non-dysplastic BE͘ te also eǆplored the symptoms related to Ed ǁithin the focus 
groups͕ as descriďed in cchhaapptteerr  ϮϮ͘͘ Watients indicated that they eǆperienced just a feǁ 
ďurdensome symptoms during the Ed phase͘ Kf these symptoms͕ pain in the first ǁeeŬ after 
endoscopic procedures ǁas the most stressful condition͘ Knly patients ǁith a complicated 
treatment phase͕ such as stenosis͕ for ǁhich dilatation is reƋuired͕ eǆperienced the process 
of treatment as more ďurdensome͘ /t ǁas remarŬaďle that several patients endoscopically 
treated for BE neoplasia reported less refluǆ and dyspepsia complaints after completing the 
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process of Ed͘ � possiďle eǆplanation for this may ďe the fact that WW/ ǁas prescriďed ǁith a 
maǆimum dose of tǁo times ϰϬmg a day in all patients͘ �nother eǆplanation may ďe that the 
post radiofreƋuency aďlation scarring has resulted in narroǁing the �-line ǁith less 
regurgitation as a result͘ dhe majority still eǆperienced mild daily symptoms of dysphagia͕ 
resulting in patients eating sloǁer and cheǁing their food longer͘ 
/t is Ŭnoǁn that gastroesophageal refluǆ symptoms have a significant impact on HRQoL and 
has ďeen associated ǁith several functional deficiencies͕ such as sleeping difficulties͕ 
reduced aďility to consume food͕ impaired seǆ life͕ and increased risŬ for a comorďid mental 
disorderϭϬ͕ϭϭ͘ �ppropriately adjusted medical treatment is essential for reducing 'ER� 
related symptoms͘ Reporting higher levels of gastroesophageal refluǆ symptoms ǁas 
associated ǁith a negative illness perception of BE in cchhaapptteerr  ϱϱ͘ then ǁe further eǆplored 
these symptoms ǁithin BE patients in cchhaapptteerr  ϮϮ͕ eǆperiencing symptoms of refluǆ at night 
ǁas reported as the most ďothersome͘ /n general͕ symptoms of refluǆ͕ dyspepsia͕ 
regurgitation͕ and dysphagia ǁere the important factors influencing HRQoL͘ Watients ǁere 
aǁare of triggering foods and thus avoided drinŬing alcohol or orange juice͕ eating spicy or 
fatty food and eating late at night͘ dhe use of medication ǁas highly prioritiǌed in the list of 
factors improving HRQoL and there ǁas a consensus ǁithin the focus groups that they cannot 
do ǁithout it͘ ^imultaneously͕ patients indicated they are concerned aďout possiďle side 
effects from lifelong use of medication͘ �lthough͕ there is loǁ evidence for an increased risŬ 
of osteoporosis͕ traveler’s diarrhea and pneumonia in patients on the intensive care unitϭϯ͕ 

patients ǁorry aďout non proven side effects as ǁell͘ Reports on the /nternet aďout possiďle 
side effects such as increased risŬ of dementia and loǁ levels of vitamin BϭϮ ǁere mentioned 
and eǆperienced as ǁorrisome͘ Watients indicated that they ǁould value to receive more 
information aďout this suďject͘ 

��aanncceerr  ǁǁoorrrryy  aanndd  aannǆǆiieettyy  
�ancer has ďeen one of the most feared diseases for years as it is one of the leading causes 
of death ǁorldǁideϭϰ͘ �ontrary to the negative image among the general puďlic͕ 
epidemiological analyses shoǁ that cancer survival rates are gradually increasing͘ 
�omparaďle ǁith numďers in Europe and the hnited ^tates of �merica͕ the overall ϱ-year 
survival rate for esophageal cancer ;E��Ϳ in the Eetherlands has risen from ϴй in the early 
ϭϵϳϬs to Ϯϯй currentlyϭϱ͘ /n the past decades͕ suďstantial progress has ďeen made in the 
diagnosis and treatment of E��͘ dhe introduction of high-definition endoscopy and advanced 
imaging techniƋues have improved the detection of early neoplasia͘ Watients ǁith a BE 
diagnosis͕ approǆimately ϱй ǁill ultimately develop E��ϭϲ͘ then diagnosed ǁith a pre-
malignant condition͕ feelings of anǆiety and panic may occur͘ Wrevious studies have shoǁn it 
is difficult for individual patients to accurately estimate this cancer risŬ͘ � study from ϮϬϬϱ 
found that the majority of BE patients tend to overestimate their cancer risŬϭϳ͘ dhese results 
contrast ǁith our study descripted in cchhaapptteerr  ϰϰ͘ /n line ǁith the study of <ruyshaar et al͘ from 
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ϮϬϬϳϭϴ ǁe found that most of BE patients underestimated their risŬ for developing E��͘ � 
possiďle eǆplanation for the difference ďetǁeen the �utch studies and data from the h^� 
may ďe due to culture differences͕ as ǁell as differences in healthcare systems͘ 
Misperception of cancer risŬ can have important ďehavioral and psychological conse-
Ƌuences͘ &or eǆample͕ patients ǁho overestimate their risŬ may ďe unnecessarily anǆious 
and have high eǆpectations of the ďenefits of surveillance͘ �onsistent ǁith the literatureϭϮ͕ϭϳ 
our study found that overestimating cancer risŬ ǁas associated ǁith the presence of more 
symptoms of refluǆ and dyspepsia in patients͘ dhe presence of these symptoms in the 
overestimating group may have negatively influenced the findings of decreased HRQoL͘ 
Watients ǁho underestimate their risŬ may overlooŬ the potential ďenefits of surveillance͘ 
Hoǁever͕ the study of <ruyshaar et alϭϴ͘ shoǁed nearly all patients ǁho perceived their 
cancer risŬ as loǁ adhered to the endoscopic surveillance program͘ 
dǁo studies in this thesis investigate the presence of cancer ǁorry in patients ǁith BE͘ dhe 
first study in cchhaapptteerr  ϱϱ found a mean score of ϵ͘ϭϰ on the cancer ǁorry scale ;an ϴ-item scale 
ǁith a minimum ǁorry score of ϴ to maǆimum ǁorry score of ϯϮͿ indicating an overall loǁ 
cancer ǁorry͘ dhe second study in cchhaapptteerr  ϲϲ  further eǆplored these results and compared a 
group of patients endoscopically treated for BE neoplasia and a group of patients ǁith 
gastroesophageal refluǆ symptoms refractory for WW/͘ dhe refluǆ patients scored significantly 
ǁorse on the cancer ǁorry scale in comparison to BE patients͘ More specifically͕ ϱϲ͘ϵй of 
refluǆ patients versus ϯϭ͘ϴй of BE patients scored a high level of cancer ǁorry͘ � possiďle 
eǆplanation for these differences may ďe caused ďy the fact that patients ǁith refluǆ 
symptoms refractory for WW/ ǁere administered the Ƌuestionnaire prior to having had their 
first upper '/ endoscopy͘ �s a result͕ it is eǆpected that these patients are eǆperiencing 
higher levels of cancer ǁorry caused ďy the lacŬ of the reassurance of an upper '/ endoscopy͘ 
�n earlier study demonstrated that there are no cancer ǁorry differences ďetǁeen a �BE 
group and E�BE groupϴ͕ ǁhich is in accordance ǁith the results presented in this thesis͘ 
Hoǁever͕ the overall scores of the �BE group in the h< study ǁere higher ;more cancer 
ǁorryͿ than those in the present study͘ Eo clear eǆplanation for this difference has ďeen 
found͕ nevertheless they may ďe caused ďy differences in the health care systems andͬor 
variances in the study populations ;e͘g͘ levels of education͕ ethnicitiesͿ͘ dhe ďaseline 
characteristics of the tǁo studies seem to correspond͕ ďut their education level and ethnicity 
ǁere not descriďed͘ 
dhe levels of cancer ǁorry in patients previously treated for BE neoplasia do not correlate 
ǁith the time from treatment or the grade of dysplasia͘ �onsistent ǁith previous studiesϭϵ-

Ϯϭ͕ ǁe found that a younger age shoǁed a small negative correlation ǁith higher scores on 
the cancer ǁorry scale͘ /n addition͕ having a family memďer or friend ǁith a history of E�� 
ǁas also associated ǁith a higher cancer ǁorry͘ dhis association ǁas also reported ďy BE 
patients included in the focus groups in cchhaapptteerr  ϮϮ͘ Watients referred to the poor prognoses 
ǁith an advanced E�� and the poor HRQoL in the final stage of life of these patients͘ 
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/n addition to the statement of patients in the focus groups on the relationship ďetǁeen 
symptoms of pain͕ refluǆ or dysphagia and an increased fear of cancer͘ Eǆperiencing refluǆ 
symptoms ǁas moderately correlated ǁith more cancer ǁorry in the non-dysplastic BE 
group͕ as descriďed in cchhaapptteerr  ϱϱ  and previous researchϴ͘ dheoretical models of fear of cancer 
recurrence confirm that somatic symptoms can trigger fearϮϭ͕ϮϮ͘ ^tudies have consistently 
found that higher prevalence of post cancer symptoms is associated ǁith greater fear of 
cancer recurrenceϮϯ͕Ϯϰ͘ 
� surprising finding in cchhaapptteerr  ϲϲ ǁas that only ϯϯй of the patients endoscopically treated for 
E��͕ indicate this as a cancer treatment in their medical history͘ Kf the patients 
endoscopically treated for a high-risŬ E�� ;lymfovascular invasion or хsmϭͿ only ϰϰ͘ϰй 
reported Ed as cancer treatment͘ dhere are several possiďle eǆplanations for this 
misinterpretation of the E�� diagnosis͘ &irst͕ the information given ďy the physician or nurse 
practitioner may not ďe adeƋuately reproduciďle ďy patients͘ ^econd͕ a recent Ƌuantitative 
study shoǁed that͕ the majority of participants associated a cancer diagnosisͶor even the 
ǁord cancerͶ ǁith death and trepidationϮϱ͘ Endoscopic treatment and the minimal post-
procedural symptoms may therefore not meet the eǆpectations of a cancer diagnosis and 
the reƋuired treatment͘ 
Eeǆt to anǆiety surrounding an endoscopy͕ previous studies on anǆiety in BE patients also 
reported a significantly higher anǆiety scores in day-to-day life of these patients compared 
to the general populationϮϲ͘ /n the large multi-center study descripted in cchhaapptteerr  ϱϱ ǁe found 
that the anǆiety scores ǁere comparaďle to the �utch general population͘ �lthough the 
deposition of anǆiety ǁas associated ǁith a negative illness perception of the diagnosis BE͘ 
Hoǁever͕ in comparison ǁith a �hineseϭϮ and tǁo studies from the h<ϴ͕Ϯϲ the population 
included in our multi-center study scored loǁer on the incidence of aďnormal or ďorderline 
symptoms of anǆiety ;respectively Ϯϱ͘ϮйϭϮ͕ ϯϭйϴ͕ ϯϵйϮϲ vs͘ ϭϲ͘ϯйͿ͘ dhese differences may 
ďe eǆplained ďy several cultural differences͕ especially ǁhen considering that the anǆiety 
and depression norm data of several reference populations ďetǁeen countries 
differ͘ Hansschmidt et al͘Ϯϳ found levels of depression and anǆiety ϯʹϱ times higher in the 
study sample than in the general population͘ dhis rather contradictory result may ďe due 
to the lacŬ of information on the patientsΖ disease characteristics i͘e the presence of BE dysplasia 
or E�� in that specific study͘ �nother possiďle eǆplanation for this is that Hansschmidt 
reported high presence of 'ER� symptoms͘ /n general͕ increased anǆiety levels͕ are 
associated ǁith greater severity of 'ER� symptoms such as retrosternal pain and 
retrosternal ďurningϮϴ͘ 

ddrruusstt  iinn  pphhyyssiicciiaann  aanndd  ssuurrvveeiillllaannccee  eennddoossccooppyy  
�lthough͕ BE itself does not cause symptoms͕ the majority of BE patients are referred ďy their 
general practitioner ǁith longstanding symptoms of heartďurn and acid regurgitation͘ Knce 
BE has ďeen diagnosed͕ patients are offered surveillance endoscopy every Ϯʹϱ years͕ 
depending on the length of their BE͘ dhe patients included in the focus group study 
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descripted in cchhaapptteerr  ϮϮ͕͕ stated a minimal and temporary negative impact on their HRQoL at 
time of diagnosis͕ mainly due to uncertainties caused ďy a lacŬ of Ŭnoǁledge aďout the 
diagnosis͘ Wrevious studies from the h< have shoǁn that BE patients lacŬ disease-specific 
Ŭnoǁledge͕ as ǁell as shoǁing that less than half of patients ǁith BE-associated E�� Ŭneǁ 
aďout the diagnosis of BE despite multiple prior endoscopies Ϯϵ͕ϯϬ͘ dhis contrasts ǁith our 
findings in cchhaapptteerr  ϮϮ  aanndd  ϱϱ  ǁhere a good understanding of the diagnosis of BE ǁas found͘ 
Watients ǁho eǆperienced the need to ďe further informed͕ had Ƌuestions and uncertainties 
aďout hoǁ to notice changes in the esophagus and ǁhen to contact their physician͘ /t seems 
possiďle that differences in results are due to the fact that patients in our study ǁere included 
from a referral center for Barrett’s diagnostics and treatment͘ dhe majority of those patients 
received patient centeric information ďy a nurse practitioner aďout the diagnoses͕ treatment 
and importance of a surveillance endoscopy͘ Literature has shoǁn that patient education 
improves medication compliance and persistence across a ďroad range of conditions and 
disease severity͖ and should ďe considered as an integral part of any disease management 
programϯϭ͘ 
� Ƌualitative study found that BE patients ǁho felt informed͕ respected͕ and eǆperienced 
little or no discomfort during an E'� have a high degree of trust in their doctors and in the 
endoscopy center in general͘ thilst patients ǁho felt under-informed͕ disrespected͕ or 
eǆperienced pain during an E'� often discussed a loss of trust in their doctorsϯϮ͘ drust in 
physicians and interpersonal interaction ǁith staff ǁas an important predictor of patients’ 
intension to adhere to surveillanceϮϲ͘ Watients included in our focus groups in cchhaapptteerr  ϮϮ 
stated a high degree of trust in the medical team and the eǆpertise of the physicians͘ 
&urthermore͕ patients appreciated easily accessiďle support provided ďy a nurse 
practitioner͘ drust in the medical team and eǆpertise of the physician in endoscopic 
procedures ǁere reported as important factors for improved HRQoL and decreased fear of 
;recurrentͿ cancer͘ � recent meta-analysis demonstrated that in general patients reported 
more ďeneficial health ďehaviors͕ less symptoms͕ and higher Ƌuality of life ǁhen they had a 
higher level of trust in their health care professionals͘ dhe same authors also found a small͕ 
ďut significant correlation͕ ďetǁeen trust and health-related Ƌuality of life and symptom-
related outcomes and a strong association ďetǁeen trust and patient satisfactionϯϰ͘ 
�s mentioned earlier͕ undergoing an E'� is associated ǁith higher levels of anǆiety and 
distress ďefore͕ and discomfort during the procedureϯϱ͘ Hoǁever͕ these data are from ϮϬϬϲ 
and only Ϯϱй of the patients received sedation͘ dhe lacŬ of sedation liŬely negatively affected 
these results͕ as the group that ǁas sedated scored significantly ďetter on all outcomes͘ � 
Ƌualitative study in ϮϬ BE patients reported that some patients indicated that the sedation 
ǁas so effective that they slept throughout the procedure and felt little or no discomfort 
afterǁardsϯϯ͘ /n cchhaapptteerr  ϮϮ many patients acŬnoǁledged that the E'� alloǁs them to monitor 
progression of BE to cancer and increases the liŬelihood of identifying cancer in an early 
stage͘ /t is important to point out that patients included in the focus groups all underǁent 
their E'� under sedation and reported no stress related to the E'�͘ Watients acŬnoǁledged 
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that ǁhile they may tend to ǁorry aďout BE͕ E'� gives them a sense of control͘ /n this regard͕ 
the three-to-five-year interval ďetǁeen E'�s ǁas perceived to ďe too long͘ Warticipants aged 
ϳϬ years and older indicated that having to discontinue surveillance via E'� at age of ϳϱ 
made them feel anǆious͘ Warticipants ǁould have preferred surveillance endoscopies to 
continue as long as health permits͘ Watients found it important to receive information aďout 
guidelines and arguments for the intervals or discontinuation of the surveillance 
endoscopies͘ 
^everal advanced imaging techniƋues have ďeen introduced over the past tǁo decades ǁith 
the goal of improving the detection of neoplasia in BE - from traditional dye-spray 
chromoendoscopy to more practical virtual chromoendoscopy technologies and high-
definition endoscopy͕͘ Hoǁever͕ detecting early neoplasia ǁith these neǁ techniƋues is 
challenging ǁithout adeƋuate training͘ &urther improvements in the Ƌuality of the 
endoscopy and in training are crucial to reduce the high miss rate for early neoplastic 
lesionsϯϲ͘ �etection of ďoth dysplasia and early adenocarcinoma enaďles curative endoscopic 
treatment͕ and to this end͕ profound endoscopic assessment is crucial and improves 
outcomes͘ dhe ďurden of missed neoplasia in BE is still far from negligiďle͕ proďaďly due to 
inadeƋuate Ŭnoǁledge and training in recogniǌing neoplastic lesions͘ �s shoǁn in other 
fieldsϯϳ͕ artificial intelligence ;�/Ϳ has revolutioniǌed the field of diagnostic endoscopy and ǁill 
play a central role in BE as ǁellϯϴ͘ /n cchhaapptteerr  ϳϳ  ǁe  investigated the perspectives ;Ŭnoǁledge͕ 
eǆperience͕ and opinionͿ on �/ in healthcare amongst patients ǁith gastrointestinal ;'/Ϳ 
disorders͕ gastroenterologists͕ and '/-felloǁs͘ te shoǁed there is a general positive 
perspective toǁards �/ and �/ implementation in healthcare͕ ďut '/-patients ǁere more 
reserved compared to '/-physicians͘ '/-patients and '/-physicians agreed on the most 
important advantages of �/ in healthcare͕ ǁhich are͗ improving Ƌuality of care͕ faster 
diagnostics and shorter ǁaiting times͘ dhe most important disadvantage mentioned ďy 
'/-patients ǁas the potential loss of personal contact͘ dhese results are confirmed ďy a 
Ƌualitative study from �ustralia͕ ǁho found patients preferred physician decision maŬers 
over �/ decision maŬers͕ resulting in loǁer levels of trust ǁhen decisions ǁere made ďy �/ 
rather than ďy humansϯϵ͘ �/ ǁill only have a ďeneficial role in healthcare if patients and 
physicians are Ŭnoǁledgeaďle and supportive toǁards �/͘ dherefore͕ �/ developments should 
ďe conducted in a patient and physician-centered manner͘ Misconceptions and perceived 
;disͿadvantages should ďe conƋuered ďy ďetter disseminating information in layman’s terms 
and ďy educating physicians and patients͘ 

WWaattiieenntt  rreeppoorrtteedd  oouuttccoommee  mmeeaassuurreemmeennttss  
Kne of the most important steps in using WRKMs in health systems is selecting the 
appropriate measure;sͿ for the purpose and conteǆt of the measurement͘ Hoǁever͕ the 
availaďility of many different WRKMs maŬes this choice rather difficult͘ /n determining ǁhich 
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WRKMs ďest to  use in the BE population͕ ǁe  identified all the WRKMs used for measuring 
HRQoL in BE patients and then evaluated each WRKM from a patient’s perspective͘ 
dhe most relevant outcomes to BE patients ǁere eǆamined via a literature search and focus 
group discussions͘ /n the literature study in  cchhaapptteerr  ϯϯ  ǁe evaluated Ϯϳ studies measuring 
HRQoL in BE patients͘ tithin these studies͕ ϯϮ different WRKMs ǁere used͘ �onseƋuently͕ 
ǁe found that a total of ϵ studies ;ϯϯ͘ϯйͿ used some form of non-validated Ƌuestionnaires͘ 
�omparison and appreciation of WRKMs ďetǁeen the various studies is therefore 
proďlematic͘ Eone of the all the Ϯϳ studies addressed more than ϵ of the ϭϴ factors 
important to patients ǁith BE͘ /ncreasing the proďaďility that important factors according to 
BE patients are missed͘ 
dhe importance of the patient perspectives on the impact of disease and their response to 
treatment has ďeing ǁidely recogniǌed͘ /t is therefore of interest to note that the total 
numďer of interventional studies that used HRQoL measurements ǁas relatively loǁ͘ dhese 
findings are in contrast ǁith the increased numďer of endoscopic therapeutic options for BE 
patients resulting in puďlicationsϰϬ͘ 

^ince there is no BE-specific WRKM availaďle͕ the development of a neǁ instrument seems 
inevitaďle͘ Hoǁever͕ a ǁide variety of WRKMs are already availaďle͕ and the development of 
a neǁ measurement tool is time-consuming and compleǆ͘ &urthermore͕ the comparison ǁith 
other diseases ǁould not ďe possiďle͘ hsing the ͞Watient-Reported Kutcomes Measurement 
/nformation ^ystem͟ ;WRKM/^ΠͿ dataďanŬ may ďe the right ǁay forǁard͘ WRKM/^ is an easily 
accessiďle set of person-centered measures͕ using computeriǌed adaptive testing from large 
item ďanŬs for over ϳϬ domains relevant to a ǁide variety of chronic diseasesϰϭ͕ϰϮ͘ WRKM/^ 
enaďles comparisons across populations and studies and can ďe integrated in several 
electronic health records͘ dhe eight WRKM/^ gastrointestinal ;'/Ϳ symptom scales capture '/ 
symptoms eǆperienced ďy people ǁith a ǁide range of digestive disorders͘ hnliŬe disease-
targeted measures͕ ǁhich are designed for specific patient populations͕ the WRKM/^ '/ 
symptom scales are system-targeted measures designed for anyone eǆperiencing '/ 
symptoms Ͷ ǁhether patients or memďers of the population at largeϰϯ͘ /n  cchhaapptteerr  ϴϴ dhe 
WRKM/^ '/ ^ymptom ^cales ǁere successfully translated into �utch-&lemish͘ ^ufficient 
structural validity ǁas found for the WRKM/^ '/ ^cales Boǁel /ncontinence͕ 'as and Bloating 
and Belly Wain͘ �onstruct validity ǁas sufficient for the ^cales 'as and Bloating͕ /ncontinence͕ 
Eausea and somiting͕ Refluǆ͕ Belly Wain͕ and �iarrhea͘  �lthough the scales are availaďle on 
reƋuest͕ further research should ďe undertaŬen to investigate d-scores in a �utch norm 
population and perform a cross-cultural validation study using differential item functioning 
;�/&Ϳ analysis͘ 
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Barrett’s esophagus ;BEͿ is a condition in the loǁer part of the esophagus͕ caused ďy gastro 
esophageal refluǆ disease͘ /t is considered to ďe a premalignant condition͕ due to its 
association ǁith an increased risŬ in developing esophageal adenocarcinoma ;E��Ϳ͘ dhe 
relative risŬ of E�� in persons ǁith non-dysplastic BE is ϯϬ to ϭϮϱ times higher than that of 
the general population͕ hoǁever͕ their aďsolute risŬ is loǁ ;approǆimately Ϭ͘ϱй per yearͿ͘ �s 
recommended in current guidelines͕ patients ǁith a non-dysplastic BE should undergo an 
upper gastrointestinal endoscopic surveillance every Ϯʹϱ years until the age of ϳϱ͘ BE has 
ďeen associated ǁith a significant decrease of health related Ƌuality of life ;HRQoLͿ͕ 
measured ǁith ďoth generic and disease-targeted instruments͘ Hoǁever͕ the majority of 
studies on HRQoL of BE patients and their perceptions on the symptoms͕ treatment and 
diagnostics for BE are dated ďefore ϮϬϬϴ͘ ^ince then͕ diagnostics have improved and 
endoscopic treatment options have increased͘ High-definition endoscopes͕ processors and 
displays͕ chrome endoscopy and artificial intelligence ;�/Ϳ are enaďling the earlier detection 
of neoplasia͘ dhis timely detection alloǁs the early neoplasia to ďe treated endoscopically 
;e͘g͘ endoscopic resection and radiofreƋuency aďlationͿ and thus preventing invasive surgery 
͘ dherefore͕ previously puďlished data on HRQoL cannot ďe reliaďly compared ǁith current 
patient care and may not accurately reflect the patientsΖ current perceptions of the diagnosis 
of BE͘ 

dhe aim of this dissertation ǁas to provide further insights into HRQoL and patients 
perceptions on the diagnosis of Barrett’s esophagus͘ �ssociated symptoms as ǁell as 
perception on cancer risŬs and the use of artificial intelligence ǁere evaluated͘ &urthermore͕ 
it provides insight on hoǁ to measure HRQoL in patients ǁith BE͘ 
/n cchhaapptteerr  ϮϮ͕ ǁe performed a Ƌualitative study ǁith a focus group design͘ � total of ϯϰ 
patients ǁith non-dysplastic Barrett and patients endoscopically treated for early neoplasia 
participated in four focus group sessions͘ /n general͕ BE patients eǆperienced a good HRQoL͕ 
ǁith a minimal emotional ďurden from the diagnosis of BE͘ Eǆperiencing symptoms ǁas rated 
as the most important factor ďy ďoth groups͘ Kther factors identified as important HRQKL 
influencers ǁere͗ use of medication͕ fear of cancer and trust in physicians and endoscopic 
procedures͘ 

/n order to investigate ǁhether the factors deemed important ďy BE patients are actually 
included in the instruments measuring HRQoL in BE patients͕ ǁe performed a systematic 
revieǁ in cchhaapptteerr  ϯϯ͘ � comprehensive search ǁas performed to identify all patient reported 
outcome measurement ;WRKMͿ tools used for measuring HRQoL in BE patients͘ �lso͕ to 
identify factors influencing HRQoL according to BE patients and to evaluate each WRKM from 
a patients’ perspective͘ �mongst the Ϯϳ studies revieǁed͕ a total of ϯϮ different HRQoL tools 
ǁere identified͘ Eone of these instruments ǁere designed or validated for use on BE 
patients͘ &our Ƌualitative studies ǁere identified eǆploring factors influencing HRQoL in the 
perceptions of BE patients͘ dhese influencing factors included fear of cancer͕ anǆiety͕ trust 



English summary 

183

Ch
ap

te
r 1

0

in physician͕ sense of control͕ uncertainty͕ ǁorry͕ ďurden of endoscopy͕ Ŭnoǁledge and 
understanding͕ gastrointestinal symptoms͕ sleeping difficulties͕ diet and lifestyle͕ use of 
medication͕ and support of family and friends͘ Eone of the Ƌuantitative studies measuring 
HRQoL in BE patients sufficiently reflected the perceptions of HRQoL in BE patients͘ Knly 
gastrointestinal symptoms and anǆiety ǁere addressed in the majority of the studies͘ 

BE affects patients’ Ƌuality of life and may ďe a psychological ďurden due to the fear of 
developing an E��͘  /n  cchhaapptteerr  ϰϰ  ǁe  descriďed a  cross-sectional Ƌuestionnaire study ǁhich 
included ϭϱϴ patients ǁith a non-dysplastic BE͘ Based on their annual and lifetime E�� risŬ 
estimations measured ǁith the Magnifier ^cale͕ patients ǁere classified as overestimating or 
underestimating their cancer risŬ͘ �ssociations ďetǁeen the groups ǁhere assessed ďased 
on demographics͕ refluǆ symptoms͕ results of the Kutcomes ^tudy ^hort-&orm-ϯϲ ;^&-ϯϲͿ 
and the Brief /llness Werception Questionnaire ;B-/WQͿ͘ dhe annual E�� risŬ ǁas 
overestimated ďy ϰϭй of the patients͘ dhe overestimating patients reported loǁer mean 
scores on the ^&-ϯϲ on the dimensions of͗ ďodily pain͕ general health͕ vitality͕ physical 
functioning͘ /n addition͕ the overestimating patients had a ǁorse illness perception of the 
diagnosis of BE and eǆperienced significantly more refluǆ symptoms͘  
�s previously descriďed͕ patients ǁith BE may ďe at risŬ of psychological conseƋuences such 
as depression and anǆiety and decreased HRQoL͘ Hoǁever͕ many of these studies ǁere 
underpoǁered͕ single center and cannot ďe reliaďly compared ǁith current patient 
pathǁays͘ /n cchhaapptteerr  ϱϱ ǁe investigated HRQoL in non-dysplastic BE patients͕ and identified 
factors associated ǁith a negative illness perception of the BE diagnosis͘ dhere is an 
increasing shift of care for BE patients to specialiǌed BE centers͘ Hoǁever͕ it is not clear if 
patients are eǆperiencing ďetter HRQoL-outcomes in hospitals specialiǌed in BE surveillance 
and treatment͘ /n the study descripted in chapter ϱ ǁe additionally compare outcomes 
ďetǁeen patients treated in a specialiǌed BE center ǁith non-eǆpert centers͘ /n this multi-
center͕ cross-sectional study the HRQoL of non-dysplastic BE patients ǁas assessed using the 
^hort &orm ϯϲ͕ Hospital �nǆiety and �epression ̂ cale͕ �ancer ǁorry ̂ cale͕ and Refluǆ �isease 
Questionnaire͘ � multivariaďle͕ linear regression analysis ǁas conducted to assess factors 
associated ǁith illness perception ;using the /llness perception scaleͿ of the BE diagnosis͘ dhis 
included a total of ϴϱϵ non-dysplastic Barrett’s esophagus patients ;mean age of ϲϯ͘ϲ years 
and ϳϰ͘ϱй maleͿ͕ of ǁhich ϲϰϬ ǁere patients from BE eǆpert centers͘ BE patients scored 
similar or higher means ;i͘e͘ ďetterͿ on generic HRQoL in comparison to a �utch norm 
population͘ dhe multivariaďle regression model shoǁed that cancer ǁorry͕ 'ER� symptoms͕ 
signs of anǆiety and depression͕ as ǁell as the female gender͕ ǁere associated ǁith a 
negative illness perception of BE͘ 'ER� symptoms ǁere reported in the minority ;ϮϮ͘ϰйͿ of 
BE patients͘ Levels of anǆiety symptoms ǁere comparaďle to a �utch norm population ;mean 
ϯ͘ϳ vs͘ ϯ͘ϵͿ and loǁer for depression symptoms ;mean ϲ͘ϴ vs͘ϳ͘ϲͿ͘ /n general͕ no differences 
found in the outcomes ďetǁeen eǆpert and non-eǆpert centers͘ 
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Endoscopic treatment has ďecome the preferred treatment for ;earlyͿ neoplasia in a BE 
diagnosis͘ dhe treatment of this pre-malignant condition may trigger cancer ǁorry͘ Refluǆ 
symptoms is Ŭnoǁn to ďe an important factor for the negative illness perception of BE͘ dhe 
aim of the study descripted in cchhaapptteerr  ϲϲ  ǁas to assess the ǁorry for cancer and refluǆ 
symptoms in patients endoscopically treated for ;earlyͿ neoplasia͘ �s ǁell as comparing the 
outcomes ǁith non-dysplastic BE patients and ǁith patients ǁith refluǆ symptoms only͘ � 
cross-sectional self-administered Ƌuestionnaire study ǁas performed using the cancer ǁorry 
scale͕ and the refluǆ disease Ƌuestionnaire͘ � total of ϭϵϮ dysplastic BE patients͕ Ϯϭϯ non-
dysplastic BE patients and ϭϭϭ refractory refluǆ symptom patients ǁere included ;ϳϲ͘ϴй of 
participants ǁere male ǁith an average age of ϲϲ͘ϵͿ͘ High cancer ǁorry ǁas reported in 
ϰϬ͘ϲй of the dysplastic BE patients and ϯϲ͘Ϯй of non-dysplastic BE patients͘ Refluǆ patients 
scored significant ǁorse ǁith ϱϲ͘ϲй stated high cancer ǁorry͘ � positive correlation ǁas 
found ďetǁeen refluǆ symptoms and cancer ǁorry in ďoth non-dysplastic BE patients and 
refluǆ patients͘ /n dysplastic BE patients correlations ǁere also found ďetǁeen higher cancer 
ǁorry and younger age andͬor a ;familyͿ history of diagnosis of esophageal carcinoma͘ 

�rtificial intelligence ;�/Ϳ is entering into our daily lives and has the potential to play a 
significant role in healthcare͘ /n cchhaapptteerr  ϳϳ  ǁe have investigated the perceptions ;Ŭnoǁledge͕ 
eǆperience͕ and opinionͿ on �/ in healthcare among patients ǁith gastrointestinal disorders͕ 
gastroenterologists͕ and gastrointestinal-felloǁs͘ /n this prospective Ƌuestionnaire study ϯϳϳ 
gastrointestinal-patients͕ ϯϱ gastroenterologists͕ and ϰϱ gastrointestinal-felloǁs participa- 
ted͘ Kf the gastrointestinal-patients͕ ϲϮ͘ϱй reported to ďe familiar ǁith �/ ǁhilst Ϯϱ͘Ϭй of 
gastrointestinal physicians indicated ǁorŬ-related eǆperience ǁith �/͘ 'astrointestinal-
patients preferred their physicians to use �/ ;mean ϯ͘ϵ on ϱ-point LiŬert-scaleͿ and physicians 
indicated a ǁiliness to use �/ ;mean ϰ͘ϰ on ϱ-point LiŬert-scaleͿ͘ More physicians ďelieved �/ 
leads to an increased Ƌuality of care ;ϴϭ͘ϯйͿ compared to gastrointestinal patients͘ &elloǁs 
eǆpected �/ implementation ǁithin ϲ͘Ϭ years͕ gastroenterologists ǁithin ϰ͘Ϯ years͕ and 
gastrointestinal-patients ǁithin ϲ͘ϭ years͘ 'astrointestinal patients and physicians agreed on 
the most important advantages of �/ in healthcare͘ dhese ďeing improving Ƌuality of care͕ 
and faster diagnostics and shorter ǁaiting times͘ dhe most important disadvantage for 
patients ǁas the potential loss of personal contact͕ ǁhilst physicians concerns ǁere 
insufficiently developed /d infrastructures͘ /n summary͕ ďoth gastrointestinal-patients and 
physicians hold positive perspectives toǁards �/ and �/ implementation in healthcare͘ 

dhe importance of patient perceptions on the impact of the disease and response to 
treatment is ďeing ǁidely recogniǌed͘ Measuring patients reported outcomes on 
gastrointestinal symptoms over the past tǁo decades has led to development of over ϭϬϬ 
disease-targeted WRKMs͘ Hoǁever͕ the field remains in need of a standardiǌed͕ rigorously 
developed͕ electronically administered set of WRKs that span the ďreadth and depth of 
gastrointestinal symptoms͕ ǁhich can ďe used across all gastrointestinal disorders for clinical 
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and research purposes͘ /n cchhaapptteerr  ϴϴ ǁe developed a �utch-&lemish version of the WRKM/^ 
'astrointestinal ;'/Ϳ symptom scales and evaluated their psychometric properties in patients 
ǁith BE͕ inflammatory ďoǁel disease and irritaďle ďoǁel syndrome͘ ^ufficient structural 
validity ǁas found for the WRKM/^ '/ ^cales Boǁel /ncontinence͕ 'as and Bloating and Belly 
Wain͘ �onstruct validity ǁas sufficient for the ^cales 'as and Bloating͕ /ncontinence͕ Eausea 
and somiting͕ Refluǆ͕ Belly Wain͕ and �iarrhea͘ 

/n cchhaapptteerr  ϵϵ the main findings on HRQoL and the factors influencing this HRQoL according to 
BE patients as descripted in this thesis ǁere discussed in depth ďy comparing our results ǁith 
the findings of ;recentlyͿ puďlished literature͘ te concluded that HRQoL in BE patients ǁas 
similar compared to an age and gender match norm population͘ Eǆperiencing esophageal 
refluǆ symptoms͕ cancer ǁorry͕ ;disposition ofͿ anǆiety ǁere pointed out as the most 
important factors influencing HRQoL͘ &urthermore͕ ǁe emphasiǌed the importance of trust 
in the treating physician and adeƋuate communication to the patient͘  
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Een Barrett sloŬdarm is een aandoening van het onderste deel van de sloŬdarm͕ veroorǌaaŬt 
door gastro-oesofageale refluǆǌieŬte͘ Het ǁordt ďeschouǁd als een premaligne aandoening͕ 
vanǁege de associatie met een verhoogd risico op de ontǁiŬŬeling van een adenocarcinoom 
van de sloŬdarm͘ Het relatieve risico voor het ontstaan van een adenocarcinoom in de 
sloŬdarm ďij personen met een niet-dysplastisch Barrett sloŬdarm is ϯϬ-ϭϮϱ maal hoger dan 
dat van de algemene ďevolŬing͖ hun aďsolute risico is echter laag ;ongeveer Ϭ͕ϯ-Ϭ͕ϱй per 
jaarͿ͘ �oals aanďevolen in de huidige richtlijnen moeten patiģnten met een niet-dysplastisch 
Barrett sloŬdarm tot aan de leeftijd van ϳϱ jaar oud͕ iedere Ϯ tot ϱ jaar een endoscopische 
controle ;gastroscopieͿ van het ďovenste deel van het maag-darmŬanaal ondergaan͘ 
<ǁaliteit van leven van Barrett patiģnten͕ gemeten met ǌoǁel generieŬe- als geǌondheid 
specifieŬe instrumenten͕ tonen significante lagere scores dan een algemene populatie͘ �e 
meeste studies naar geǌondheid gerelateerd Ŭǁaliteit van leven en patiģnten percepties over 
symptomen͕ ďehandeling en diagnostieŬ dateren echter van vſſr ϮϬϬϴ͘ ^indsdien is de 
diagnostieŬ verďeterd en ǌijn de endoscopische ďehandelmogelijŬheden van Barrett 
toegenomen͘ H�-endoscopen͕ H�-processoren͕ H�-ďeeldschermen en virtuele-͕ chromo-
endoscopie͕ vergroten de vroegtijdige detectie van neoplasie͘ �oor deǌe vroege detectie Ŭan 
deǌe neoplasie vervolgens ǁorden ďehandeld middels endoscopische ďehandeling 
;ďijvoorďeeld endoscopische resectie enͬof radiofreƋuente aďlatieͿ en Ŭan een invasieve 
operatie ǁorden voorŬomen͘ Eerder gepuďliceerde uitŬomsten over geǌondheid gerelateerd 
Ŭǁaliteit van leven Ŭunnen daarom niet ďetrouǁďaar ǁorden gegeneraliseerd met de 
huidige patiģnten en ǁeerspiegelen de resultaten mogelijŬ niet accuraat de huidige 
perceptie van patiģnten over de diagnose Barrett sloŬdarm͘ 
Het doel van dit proefschrift ǁas om meer inǌicht te verschaffen in geǌondheid gerelateerde 
Ŭǁaliteit van leven en perspectieven van patiģnten op de diagnose Barrett sloŬdarm͘  �oǁel 
symptomen geassocieerd met een Barrett͕ als de perceptie van ŬanŬerrisicoΖs en 
Ŭunstmatige intelligentie ǁerden geģvalueerd͘ serder geeft het inǌicht in hoe geǌondheid 
gerelateerde Ŭǁaliteit van leven te meten ďij patiģnten met een Barrett sloŬdarm͘ 
/n  hhooooffddssttuuŬŬ  ϮϮ ǁordt een Ŭǁalitatieve studie met een focusgroep design ďeschreven͘ /n 
totaal namen ϯϰ patiģnten met niet dysplastisch Barrett en patiģnten die endoscopisch 
ǁerden ďehandeld voor een vroege neoplasie deel aan vier focusgroep sessies͘ /n het 
algemeen ondervonden patiģnten met een Barrett sloŬdarm een goed geǌondheid 
gerelateerde Ŭǁaliteit van leven͕ met een minimale emotionele ďelasting door de diagnose 
Barrett sloŬdarm͘ Het ervaren van symptomen ǁerd in ďeide groepen als ďelangrijŬste 
ďelemmerende factor geǁaardeerd͘ �ndere factoren die als ďelangrijŬe geǌondheid 
gerelateerde Ŭǁaliteit van leven ďeŢnvloedende factoren ǁerden aangemerŬt ǁaren͗ 
medicijngeďruiŬ͕ angst voor ŬanŬer en vertrouǁen in artsen en in de endoscopische 
procedures͘ 
Km te onderǌoeŬen of de factoren die door patiģnten met een Barrett-sloŬdarm als 
ďelangrijŬ ǌijn geǁaardeerd ooŬ daadǁerŬelijŬ ǁerden opgenomen in de eerder geďruiŬte 
instrumenten voor het meten van Ŭǁaliteit van leven͕ is er in hhooooffddssttuuŬŬ  ϯϯ een systematische 
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literatuurstudie uitgevoerd om alle instrumenten voor het meten van geǌondheid 
gerelateerd Ŭǁaliteit van leven ďij Barrett sloŬdarm patiģnten te identificeren͘ �aarnaast ǌijn 
factoren geŢdentificeerd die volgens Barrett sloŬdarm patiģnten geǌondheid gerelateerde 
Ŭǁaliteit van leven ďeŢnvloeden͘ �ls laatste is elŬ instrument ;WRKMͿ geģvalueerd vanuit het 
perspectief van Barrett patiģnten͘ Knder de Ϯϳ studies͕ ǁelŬe Ŭǁaliteit van leven ďij Barrett 
patiģnten onderǌochten͕ ǁerden in totaal ϯϮ verschillende WRKMs geŢdentificeerd͘ 'een van 
deǌe instrumenten ǁas ontǁorpen of gevalideerd voor geďruiŬ ďij Barrett sloŬdarm 
patiģnten͘ Er ǁerden vier Ŭǁalitatieve studies geŢdentificeerd die factoren onderǌochten die 
de geǌondheid gerelateerde Ŭǁaliteit van leven ďeŢnvloeden in de perceptie van Barrett-
sloŬdarm patiģnten͘ �eǌe factoren ǁaren ǌorgen voor ŬanŬer͕ angst͕ vertrouǁen in de arts͕ 
gevoel van controle͕ onǌeŬerheid͕ ǌorgen͕ ďelasting van de endoscopie͕ Ŭennis en ďegrip͕ 
maag- en sloŬdarm symptomen͕ slaapproďlemen͕ dieet en levensstijl͕ geďruiŬ van medicatie 
en steun van familie en vrienden͘ 'een van de Ŭǁantitatieve studies die geǌondheid 
gerelateerde Ŭǁaliteit van leven ďij  Barrett-sloŬdarm patiģnten meten͕ ǁeerspiegelde 
accuraat de perceptie van Barrett sloŬdarm patiģnten op het geǌondheid gerelateerde 
Ŭǁaliteit van leven͘ Met name gastro-intestinale symptomen en angst Ŭǁamen in de meeste 
studies aan ďod͘ 
Een Barrett-sloŬdarm ďeŢnvloedt mogelijŬ de Ŭǁaliteit van leven van patiģnten en Ŭan een 
psychologische ďelasting vormen vanǁege de dreigende ontǁiŬŬeling van een sloŬdarm 
adenocarcinoom͘ /n hhooooffddssttuuŬŬ  ϰϰ ǁerd een cross-sectioneel vragenlijst onderǌoeŬ ďe-
schreven͕  ǁaaraan ϭϱϴ patiģnten met een niet-dysplastisch Barrett sloŬdarm deelnamen͘ 
Kp ďasis van hun schatting van het jaarlijŬse- en levenslange risico op een sloŬdarm 
adenocarcinoom͕ ǁerden de patiģnten ingedeeld in groepen die hun ŬanŬerrisico 
overschatten of onderschatten͘ �ssociaties tussen de groepen ǁerden ďeoordeeld op 
demografische gegevens͕ de aanǁeǌigheid van refluǆ symptomen͕ resultaten van de 
Kutcomes ^tudy ^hort-&orm-ϯϲ ;^&-ϯϲͿ en de Brief /llness Werception Questionnaire ;B-/WQͿ͘ 
�oor ϰϭй van de patiģnten ǁerd het jaarlijŬse risico op sloŬdarm adenocarcinoom overschat͘ 
Watiģnten die het ŬanŬerrisico overschatte rapporteerden lagere scores op de ^&-ϯϲ 
domeinen͗ lichamelijŬe pijn͕ algemene geǌondheid͕ vitaliteit en fysieŬ functioneren͘ 
Bovendien ervaarde de overschattende patiģnten een meer negatieve ǌieŬteperceptie over 
de diagnoses Barrett oesophagus  en rapporteerde ǌij significant meer refluǆ symptomen͘ 
�oals eerder ďeschreven͕ heďďen patiģnten met een Barrett sloŬdarm mogelijŬ een hoger 
risico op psychologische gevolgen ǌoals depressie͕ angst en een verminderde geǌondheid 
gerelateerde Ŭǁaliteit van leven͘ Echter veel van deǌe studies includeerde een laag aantal 
patiģnten en veelal vanuit ĠĠn enŬel centrum͘ /n hhooooffddssttuuŬŬ  ϱϱ onderǌochten ǁe ǌieŬte 
gerelateerd Ŭǁaliteit van leven ďij patiģnten met een niet-dysplastische Barrett sloŬdarm en 
identificeerden ǁe factoren die samenhangen met een negatieve ǌieŬteperceptie van de 
Barrett sloŬdarm diagnose͘ Er is een toenemende verschuiving van ǌorg voor Barrett 
sloŬdarm patiģnten naar gespecialiseerde Barrett centra͘ Het is echter niet duidelijŬ of 
patiģnten ďehandeld in een eǆpertise centrum voor Barrett ďetere geǌondheid gerelateerde 
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Ŭǁaliteit van leven ervaren͘ /n de studie ďeschreven in hhooooffddssttuuŬŬ  ϱϱ ǁerden de uitŬomsten 
vergeleŬen tussen patiģnten ďehandeld in een gespecialiseerd Barrett centrum en niet-
gespecialiseerde centra͘ /n deǌe multi-center͕ cross-sectionele studie ǁerd geǌondheid 
gerelateerde Ŭǁaliteit van leven van niet-dysplastische Barrett-sloŬdarm patiģnten 
ďeoordeeld met ďehulp van de vragenlijsten͗ ^hort &orm ϯϲ ;generieŬͿ ͕ Hospital �nǆiety and 
�epression ^cale ;angst en depressieͿ͕ �ancer ǁorry ^cale ;ǌorgen om ŬanŬerͿ͕ en Refluǆ 
�isease Questionnaire ;refluǆ symptomenͿ͘ Een multivariaďele͕ lineaire regressieanalyse 
ǁerd uitgevoerd om factoren te identificeren die samenhangen met ǌieŬteperceptie ;/llness 
perception scaleͿ van de Barrett sloŬdarm diagnose͘ /n totaal ǁerden ϴϱϵ patiģnten met een 
niet-dysplastische Barrett sloŬdarm geŢncludeerd ;gemiddelde leeftijd ϲϯ͕ϲ jaar en ϳϰ͕ϱй 
manͿ͕ ǁaarvan ϲϰϬ uit Barrett eǆpertisecentra͘ Barrett sloŬdarm patiģnten scoorden 
vergelijŬďare of hogere gemiddelden scores ;d͘ǁ͘ǌ͘ ďeterͿ op generieŬ geǌondheid 
gerelateerd Ŭǁaliteit van leven in vergelijŬing met een Eederlandse normpopulatie͘ Het 
multivariaďele regressiemodel liet ǌien dat ǌorgen over ŬanŬer͕ gastro-intestinale 
symptomen͕ teŬenen van angst en depressie en het vrouǁelijŬ geslacht geassocieerd ǁaren 
met een negatieve ǌieŬteďeleving van een Barrett sloŬdarm͘ 'astro-intestinale symptomen 
ǁerden gerapporteerd in de minderheid ;ϮϮ͕ϰйͿ van de Barrett sloŬdarm patiģnten͘ 
'emiddelde scores van angstsymptomen ǁaren vergelijŬďaar met een Eederlandse 
normpopulatie ;ϯ͕ϳ versus ϯ͕ϵͿ en lager voor depressiesymptomen ;gemiddeld ϲ͕ϴ versus 
ϳ͕ϲͿ͘ Kver het geheel genomen ǁerden er geen verschillen gevonden in uitŬomsten tussen 
de Barrett eǆpertise centra en de centra ǌonder Barrett eǆpertise͘ 
Endoscopische ďehandeling is de voorŬeursďehandeling voor ;vroegeͿ neoplasie in een 
Barrett sloŬdarm͘ �e diagnose en ďehandeling van deǌe premaligne aandoening ǌouden 
Ŭunnen leiden tot ďeǌorgdheid over ŬanŬer͘ RefluǆŬlachten staan ďeŬend als een ďelangrijŬe 
factor voor negatieve ǌieŬteperceptie ďij Barrett patiģnten͘ Het doel van de studie 
ďeschreven in hhooooffddssttuuŬŬ  ϲϲ  ǁas het ďeoordelen van ǌorgen over ŬanŬer en refluǆŬlachten ďij 
patiģnten die endoscopisch ǁerden ďehandeld voor een niet-dysplastische Barrett sloŬdarm 
in vergelijŬing met patiģnten met alleen refluǆŬlachten͘ Het ďetrof een cross-sectionele 
vragenlijst studie͕ ǁaarďij geďruiŬ ǁerd gemaaŬt van de �ancer ǁorry scale ;vragenlijst over 
ǌorgen over ŬanŬerͿ en de Refluǆ �isease Questionnaire ;vragenlijst over refluǆ symptomenͿ͘ 
/n totaal ǁerden ϭϵϮ endoscopisch ďehandelde Barrett patiģnten͕ Ϯϭϯ niet-dysplastische 
Barrett sloŬdarm patiģnten en ϭϭϭ patiģnten met refluǆ Ŭlachten geŢncludeerd͖ ϳϲ͕ϴй van 
de deelnemers ǁas man met een gemiddeld leeftijd van ϲϲ͕ϵ jaar͘ Er ǁerd een hoge mate 
van ǌorgen om ŬanŬer gemeld door ϰϬ͕ϲй van de patiģnten met een dysplastisch Barrett 
sloŬdarm en ϯϲ͕Ϯй door de niet-dysplastische Barrett sloŬdarm patiģnten͘ Refluǆ patiģnten 
scoorden significant slechter͗ ϱϲ͕ϲй gaf aan ǌich ernstig ǌorgen te maŬen over ŬanŬer͘ Bij 
patiģnten met een niet dysplastisch Barrett sloŬdarm en refluǆpatiģnten ǁerden positieve 
correlaties gevonden tussen refluǆ symptomen en ǌorgen over ŬanŬer͘ Bij dysplastische 
Barrett sloŬdarm patiģnten ǁerden correlaties gevonden tussen een hogere ďeǌorgdheid 
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over ŬanŬer en een jongere leeftijd en de aanǁeǌigheid van een ;familieͿgeschiedenis met 
de diagnose sloŬdarmcarcinoom͘ 
<unstmatige intelligentie ;�/Ϳ doet ǌijn intrede in het dagelijŬs leven en heeft daarnaast het 
potentieel om een ďelangrijŬe rol te spelen in de geǌondheidsǌorg͘ /n hhooooffddssttuuŬŬ  ϳϳ ǁerd ďij 
patiģnten met gastro-intestinale aandoeningen͕ gastro-enterologen en gastro-enterologen 
in opleiding de perspectieven ;Ŭennis͕ ervaring en meningͿ op �/ in de geǌondheidsǌorg 
onderǌocht͘ �an deǌe prospectieve vragenlijst studie namen ϯϳϳ gastro-enterologie 
patiģnten͕ ϯϱ gastro-enterologen en ϰϱ gastro-enterologen in opleiding deel͘ san de gastro-
intestinale patiģnten gaf ϲϮ͕ϱй aan ďeŬend te ǌijn met �/ en Ϯϱ͕Ϭй van de gastro-intestinale 
artsen had ǁerŬ gerelateerde ervaring met �/͘ 'astro-intestinale patiģnten staan positief 
tegenover het geďruiŬ van �/ door hun artsen ;gemiddeld ϯ͕ϵ op een ϱ-punts LiŬertschaalͿ 
en ooŬ artsen ǁaren ďereid �/ te geďruiŬen ;gemiddeld ϰ͕ϰͿ͘ �rtsen hadden meer geloof in 
een toename van de Ŭǁaliteit van ǌorg ;ϴϭ͕ϯйͿ dan gastro-intestinale patiģnten͘ 'astro-
enterologen in opleiding verǁachtten �/-implementatie ďinnen ϲ jaar͕ gastro-enterologen 
ďinnen ϰ͘Ϯ jaar͕ en gastro-intestinale patiģnten ďinnen ϲ͘ϭ jaar͘ 'astro-intestinale patiģnten 
en artsen ǁaren het eens over de ďelangrijŬste voordelen van �/ in de ǌorg͕ namelijŬ͗ 
verďetering van de Ŭǁaliteit van ǌorg͕ tijdsďesparing en snellere diagnostieŬ en Ŭortere 
ǁachttijden͘ Het ďelangrijŬste nadeel van geďruiŬ van �/ in de ǌorg voor patiģnten ǁas het 
mogelijŬe verlies van persoonlijŬ contact͕ voor artsen ǁas dit onvoldoende ontǁiŬŬelde /d-
infrastructuren͘ <ortom͕ gastro-intestinale patiģnten en artsen staan positief tegenover �/ in 
de geǌondheidsǌorg͘ 

Het ďelang van patiģnten perspectieven op de impact van ǌieŬte en respons op ďehandeling 
ǁordt steeds meer erŬend͘ soor het meten van patiģnten perspectieven op gastro-
intestinale symptomen heďďen onderǌoeŬers de afgelopen tǁee decennia meer dan ϭϬϬ 
ǌieŬtegerichte WRKMs ontǁiŬŬeld͘ Het veld heeft echter nog steeds ďehoefte aan een 
gestandaardiseerde͕ grootschalig ontǁiŬŬelde en eleŬtronisch ďeheerde set van WRKs die 
gastro-intestinale symptomen in ǌijn geheel omvat en Ŭan ǁorden geďruiŬt voor alle gastro-
intestinale aandoeningen voor Ŭlinische en onderǌoeŬsdoeleinden͘ /n hhooooffddssttuuŬŬ  ϴϴ 
ontǁiŬŬelden ǁe een Eederlands-slaamse versie van de WRKM/^ 'astro-intestinale 
symptoom schalen en evalueerden ǁe de psychometrische eigenschappen ďij patiģnten met 
een refluǆŬlachten of Barrett sloŬdarm͕ inflammatoire darmǌieŬten en priŬŬelďare 
darmsyndroom͘ Er ǁerd een voldoende structurele validiteit gevonden voor de WRKM/^ '/-
schalen �armincontinentie͕ 'as en Kpgeďlaǌen gevoel en BuiŬpijn͘ �e constructvaliditeit ǁas 
voldoende voor de schalen 'as en Kpgeďlaǌen gevoel͕ /ncontinentie͕ MisselijŬheid en 
BraŬen͕ Refluǆ͕ BuiŬpijn en �iarree͘ 
/n hhooooffddssttuuŬŬ  ϵϵ ǁerden de ďelangrijŬste ďevindingen uit dit proefschrift samengevat en 
ďediscussieerd͘ ^tudies met ďetreŬŬing tot geǌondheid gerelateerde Ŭǁaliteit van leven ďij 
patiģnten met een Barrett sloŬdarm en de factoren die deǌe ďeŢnvloedt ǁerden diepgaand 
ďesproŬen͘ �it is gedaan door de resultaten uit dit thesis te comďineren met de ďevindingen 
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van ;recentͿ gepuďliceerde literatuur͘ Er ǁerd geconcludeerd dat de geǌondheid 
gerelateerde Ŭǁaliteit van leven van patiģnten met een Barrett sloŬdarm vergelijŬďaar is met 
die van een normpopulatie gematched op ďasis van leeftijd en geslacht͘ Het ervaren van 
refluǆ Ŭlachten͕ ǌorgen over ŬanŬer͕ ;dispositie vanͿ angst ǁerden aangeǁeǌen als 
ďelangrijŬste factoren die de geǌondheid gerelateerde Ŭǁaliteit van leven ďeŢnvloeden͘ 
serder ǁerd er ďenadruŬt ǁat het ďelang is van vertrouǁen in de ďehandelend arts en een 
goede communicatie met de patiģnt͘ 
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'astroesophageal refluǆ is common in ǁestern countries ǁith a prevalence of ϭϴ͘ϭйʹϮϳ͘ϴй 
in Eorth �merica and ϴ͘ϴйʹϮϱ͘ϵй in Europe͘ Barrett’s esophagus ;BEͿ is Ŭnoǁn to ďe a result 
of longstanding gastroesophageal refluǆ disease ;'ER�Ϳ͘ Hoǁever͕ only a small proportion 
;ϭϬ-ϭϱйͿ of patients ǁith 'ER� are at risŬ of developing BEϭ͘ dhe diagnosis of BE is made if 
the distal esophagus is lined ǁith columnar epithelium ǁith a minimum length of ϭcm 
;tongues or circularͿ containing intestinal metaplasia at histopathological eǆaminationϮ͘ BE 
affects Ϯʹϳй of adults in testern countriesϯ and is predominantly diagnosed in middle-aged 
ǁhite menϰ͕ϱ͕ϲ͘ Kther factors associated ǁith the development of BE is a family history ǁith 
BE͕ current or past smoŬing and ďeing overǁeight͘ BE is a pre-malignant condition that places 
patients at risŬ for developing esophageal adenocarcinoma ;E��Ϳ͘ dhe relative risŬ of E�� in 
patients ǁith non-dysplastic BE is ϯϬʹϭϮϱ times higher compared to the general population͘ 
Watients therefore undergo regular endoscopic surveillance for early detection of malignant 
transformation͘ �lthough early detection may lead to improved survival͕ the aďsolute risŬ for 
malignant transformation is loǁ ;approǆimately Ϭ͘ϯʹϬ͘ϱй per yearͿϳ͕ϴ͘ then diagnosed ǁith 
a pre-malignant condition͕ the message can cause anǆiety and uncertainties to the patient͘ 
dhe importance of patient perceptions on the impact of the disease and response to 
treatment is ďeing ǁidely recogniǌed͘ /llness perception is descripted ďy Broadďent as a 
patient’s cognitive appraisal and personal understanding of a medical condition and its 
potential conseƋuencesϵ͘ dhis may include ďoth positive and negative illness ďeliefs that can 
influence the aďility to cope ǁith the disease and to perceive it as manageaďle or threatening 
ϭϬ͘ 
dhe main goal for this thesis ǁas to gain more insight into health-related Ƌuality of life 
;HRQoLͿ and perceptions of patients ǁith a Barrett’s esophagus on associated symptoms͕ 
cancer risŬs and the use of artificial intelligence͘ &urthermore͕ to provide healthcare 
professionals Ŭnoǁledge on hoǁ to measure HRQoL in patients ǁith BE͘ dhe perceptions of 
patients ǁere investigated using a variety of research techniƋues ;focus groups͕ cross-
sectional self-administered Ƌuestionnaire studies͕ a multi-center study and a literature 
revieǁͿ͘ dhe results of the studies outlined in this dissertation have ďeen puďlished or 
suďmitted in international peer-revieǁed journals in gastro-enterology or Ƌuality of life͘ /n 
addition͕ the study findings ǁere presented at ;interͿnational congresses including �igestive 
�isease �ays ;���͕ seldhoven͕ dhe EetherlandsͿ͕ �igestive �isease teeŬ ;��t͕ 
tashington͕ h^�Ϳ and the hnited European 'astroenterology teeŬ ;hE't͕ sienna͕ �ustriaͿ 
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//mmpplliiccaattiioonnss  ffoorr  ppaattiieennttss  
Watient perceptions have ďeen the main focus in this thesis͘ 'aining more insight into ǁhich 
factors are influencing the lives of BE patients ǁill ďenefit the patients through a more patient 
centered care͘ dhe identification of patient’s perceptions can ďe helpful to healthcare 
professionals in ďetter understanding patient’s needs and delivering more patient centered 
care͘ Results of the focus group discussions ;chapter ϮͿ and its systematic revieǁ ;chapter ϯͿ 
found that BE patients perceive having trust in their healthcare professionals and receiving 
adeƋuate information on the diagnosis are highly important͘ /t ǁas even indicated that 
having a good relationship ǁith healthcare professionals reduced their cancer ǁorry͘ te͕ 
therefore͕ encourage patients to asŬ their physician the Ƌuestions͗ ͞that are my treatment 
or surveillance options͍͕͟ ͞that are the advantages and disadvantages of these options͍͕͟ 
͞that does this mean for my situation͍͟ dhese Ƌuestions ǁill invite the physician to provide 
adeƋuate information and leads to an more open conversation͘ ^hared decision maŬing 
starts ǁith the realiǌation ďy the medical specialist and the patient that they need each other͘ 
dhe medical specialist has the medical Ŭnoǁledge͕ and patients are specialiǌed on their 
personal situation͘ 
Watients ǁith a good refluǆ symptom control ǁere found to report less negative illness 
perceptions on the diagnosis of Barrett ;chapter ϱͿ͕ higher ;e͘g͘ ďetterͿ HRQoL scores 
;chapter ϱͿ͕ a loǁer cancer risŬ perception ;chapter Ϯ and ϰͿ and loǁ cancer ǁorry ;chapter 
ϲͿ͘ &urthermore͕ results from the focus group study confirmed that taŬing proton pomp 
inhiďitors and a good refluǆ symptom control ǁas perceived as an important factor for 
improving HRQoL͘ do prevent refluǆ related symptoms ǁe ǁould advise patients to use their 
proton pump inhiďitors and to avoid certain foods ;such as mint͕ fatty foods͕ spicy foods͕ 
tomatoes͕ onions͕ garlic͕ coffee͕ tea͕ chocolate͕ and alcoholͿ͘ &urthermore͕ it is advised to 
sleep on an inclineand if necessary lose ǁeight and ͬor Ƌuit smoŬing͘ 

//mmpplliiccaattiioonnss  ffoorr  hheeaalltthhccaarree  pprrooffeessssiioonnaallss  
Healthcare professionals caring for patients ǁith BE should ďe aǁare of the implications of 
this diagnosis͘ dhis thesis provides insights on the perceptions of the diagnoses of BE͘ dhese 
findings can ďe used for counselling in daily clinical practice͘ te ǁould liŬe to maŬe 
healthcare professionals aǁare of the importance of communicating ǁith patients on 
gastroesophageal refluǆ symptoms and treat ǁith adeƋuate medication as needed͘ 
Eǆperiencing symptoms of gastroesophageal refluǆ in BE patients is related to overestimating 
their cancer risŬ ;chapter ϰͿ͕ more cancer ǁorry ;chapter ϲͿ͕ loǁer generic HRQoL and ǁorse 
illness perceptions on the diagnosis BE ;chapter ϱͿ͘ dhis underlines the importance of 
aǁareness amongst physicians that less ďurden of gastroesophageal refluǆ symptoms ǁill 
enhance Ƌuality of life and decrease cancer ǁorry ;chapter ϲͿ in BE patients͘ then 
communicating ǁith patients it is essential to provide BE patients information tailored to 
their personal needs͘ te recommend that physicians offer an easy and approachaďle 
contact opportunity for BE patients to discuss symptom flares or fear of cancer͘ Kur results 
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have shoǁn that overall cancer ǁorry scores ǁere loǁer in BE patients ǁho had undergone 
endoscopic treatment͘ dhese scores͕ hoǁever͕ ǁere not correlated to time from treatment 
or histology͘ dherefore͕ it is a misconception that eliminating BE ǁith endoscopic treatment 
may reduce cancer ǁorry͘ 
Wrevious studies have shoǁn it is difficult for individual patients to accurately estimate their 
cancer risŬ͕ these findings ǁere confirmed in chapter ϰ͘ Eone of the patients accurately 
estimated their annual cancer risŬ ;ϱϵй underestimated and ϰϭй overestimatedͿ͕ the 
lifetime risŬ ǁas overestimated ďy Ϯϱй and Ϯϲй underestimated their cancer risŬ͘ Whysicians 
should Ŭeep on communicating ǁith patients aďout the actual loǁ cancer risŬ͘ Kn the 
contrary͕ ǁith the patients ǁho underestimate their risŬ it is advised to discuss the 
importance of endoscopic surveillance͘ dhis ǁill lead to greater patient understanding and 
may therefore positively affect health outcomes͘ /n addition to the presence of cancer ǁorry 
and gastroesophageal refluǆ symptoms͕ ǁe found that anǆiety and depression symptoms 
and the female gender ǁere also associated ǁith a negative illness perception of the 
diagnosis of BE͘ 
Whysicians͕ nurse practitioners͕ nurses and physician assistants should ďe aǁare that 
patients’ trust in their healthcare professionals and endoscopic surveillance is perceived ďy 
BE patients as very important͘ BE patients rely on endoscopic surveillance for the early 
detection of E��͘ drust in the medical team and eǆpertise of the physician in endoscopic 
procedures ǁas reported as an imported factor improving HRQoL ;chapter ϮͿ͕ ǁhich ǁas 
most prominent in patients endoscopically treated for Barrett’s neoplasia͘ Hoǁever͕ patients 
are possiďly too reliant on this reassurance and therefore healthcare professionals must͕ for 
this eǆact reason͕ ďe aǁare that discontinuing E'� at ϳϱ years of age can maŬe patients feel 
anǆious͘ Watients intervieǁed in the focus groups found it important to receive information 
aďout guidelines and arguments for the intervals or discontinuation of the surveillance 
endoscopies͘ 
�rtificial intelligence ;�/Ϳ is neǁ development in clinical medicine and especially in 
gastrointestinal ;'/Ϳ endoscopy͘ �/ has the potential to improve the Ƌuality of '/ endoscopy͘ 
te found that patients ǁith gastrointestinal symptoms hold positive perceptions toǁards 
�rtificial /ntelligence ;�/Ϳ and the implementation of �/ in healthcare͘ dhe majority of '/-
patients ǁere not anǆious aďout �/ and thought the implementation of �/ in healthcare ǁill 
increase the Ƌuality of care͘ Kne third of patients ǁas unfamiliar ǁith �/͕ those patients 
stated a less positive perspective toǁards �/͘ Half of the '/ patients reported ďeneficially to 
a virtual nurse͕ a techniƋue that performs tasŬs normally conducted ďy nurses and is availaďle 
at any time͘  �/ ǁill only play a significant role in healthcare if patients and physicians are 
Ŭnoǁledgeaďle and supportive toǁards �/͘ 



Impact paragraph 

199

Ch
ap

te
r 1

2

//mmpplliiccaattiioonnss  ffoorr  rreesseeaarrcchh  
Watient-reported outcomes ;WRKsͿ͕ including HRQoL͕ measure the patientΖs health status 
from the patientΖs perspective͘ &or the selection of WRKMs͕ ǁe encourage physicians and 
researchers measuring HRQoL to choose their WRK from a patient perspective and not strictly 
ďased on relevance according to health professionals’ definitions͘ hsing WRKMs that are 
more patient-centered ǁill enhance Ŭnoǁledge of the true impact of surveillance and 
endoscopic treatment on the ;perceivedͿ functioning of BE patients͘ /n chapter ϯ ǁe have 
developed a conceptual frameǁorŬ on factors influencing HRQoL according to Barrett 
patients͘ dhis frameǁorŬ can ďe used ďy researchers to determine ǁhich construct to ďe 
measured͘ tithin Ƌualitative studies͕ the folloǁing factors influencing HRQoL ǁere 
addressed ďy patients͕ namely͗ fear of cancer͕ anǆiety͕ trust in physician͕ sense of control͕ 
uncertainty͕ ǁorry͕ ďurden of endoscopy͕ Ŭnoǁledge and understanding͕ '/ symptoms͕ 
sleeping difficulties͕ diet and lifestyle͕ use of medication͕ and support of family and friends͘ 
&urthermore͕ this thesis provides insights on hoǁ HRQoL has ďeen measured in BE patients 
and provides healthcare professionals ǁith an advice on ǁhich WRKM’s to choose͘ � 
comďination of the disease-specific WRKMs͗ '/QL/ or 'ER�-HRQKL͕ ǁith the �t^͕ dW^͕ the 
B-/WQ ǁould ďe appropriate͘ Hoǁever͕ this ǁould necessitate a large numďer of Ƌuestions
to ďe addressed ďy patients͘ hsing the ͞Watient-Reported Kutcomes Measurement
/nformation ^ystem͟ ;WRKM/^ΠͿ dataďanŬ may ďe an appropriate solution for this proďlem͘
WRKM/^ is an easily accessiďle set of person-centered measures ;ǁǁǁ͘promishealth͘orgͿ͕
using computeriǌed adaptive testing from large item ďanŬs for over ϳϬ domains relevant to
a ǁide variety of chronic diseases͘ WRKM/^ enaďles comparisons across populations and
studies and can ďe integrated in several electronic health records͘ te advise clinicians to use
the items͗ WRKM/^ '/ ;disrupted and sǁalloǁing͕ refluǆ and gas and ďloatingͿ͕ WRKM/^
�nǆiety͕ and WRKM/^ ^elf-Efficacy ;Managing medications and treatment͕ Managing
^ymptomsͿ͘ Kur study on translation and validation of the �utch-&lemish version of the
WRKM/^ 'astrointestinal symptom scales ;chapter ϴͿ found good psychometric properties
for the use in Barrett patients͕ ďut not only Barrett patients͘ &urther research is reƋuired to
validate the item ďanŬ against oďjective tests such as upper '/ endoscopy͕ motility studies͕
or other diagnostics͘
dhe studies in this thesis ǁere almost entirely ďased on research ǁith a cross-sectional
design͘ dherefore͕ the associations and correlations that ǁere found must ďe interpreted
ǁith some caution͕ ďecause no causality has ďeen investigated͘ &urther research should ďe
undertaŬen to investigate the causal factors that influence the HRQoL in BE patients͘ te
advise to perform studies ǁith a longitudinal design to develop a prediction model in HRQoL͘
&urthermore͕ ǁe hope investigators in the field of endoscopic treatment of BE ǁould
integrate WRKMs in their study protocol for randomiǌed control trials͘ &urther longitudinal
research in patients treated ǁith Ed is needed to measure cancer ǁorry and ďurden over
time͘ &inally͕ it ǁould ďe interested to perform a R�d in patients ǁith negative illness
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perception on the diagnosis BE and determine the effect of treatment optimalisation or 
counseling͘ 

dhe findings of this dissertation resulted in a collaďoration ďetǁeen Mirjam van der Ende- 
van Loon and a group of researchers from the hniversity of �amďridge͘ dhey are currently 
ǁorŬing on the project͗ ͚Wsychological and ďehavioral aspects of �ytosponge screening for 
Barrett’s esophagus’͘ �ytosponge-trefoil factor ϯ ;d&&-ϯͿ testing is effective at identifying 
Barrett’s esophagus in people ǁith acid refluǆ and heartďurn͘ tithin clinical trials͕ 
participants have reported high acceptaďility of the �ytosponge͘ Hoǁever͕ past trials have 
not eǆamined ďarriers to uptaŬe or the psychological impact of a Barrett’s diagnosis in this 
conteǆt͘ Moreover͕ this project aims to understand the psychological outcomes and 
information needs of the potentially large numďers of people ǁho may ďe diagnosed ǁith 
Barrett’s͕ leading to long-term surveillance͘ Based on current clinical and research ǁorŬ͕ the 
Wh� student Mirjam van der Ende- van Loon has ďeen invited as an eǆpert in the field of 
Ƌuality of life in BE patients to contriďute to this project͘ 

//mmpplliiccaattiioonnss  ffoorr  ssoocciieettyy  
/n addition to reporting important patient-reported outcome measures in studies presented 
in this thesis͕ the Wh� student is dedicated to promoting research conducted ďy nurses͘ 
&lorence Eightingale stated more than ϭϱϬ years ago͗ ͞Let us never consider ourselves 
finished nurses͙͘ ǁe must ďe learning all of our livesΗ͘ Research from the nursing perspective 
ǁill provide more deepening in the advancement of healthcare͘ dhe findings from nurse led 
research can help shape health policy and gloďal healthcare͘ dhe use of evidence-ďased 
practices ďy nurses improves standards of care͘ Watients rely on nurses for information to 
maŬe informed decisions aďout their health͘ &urthermore͕ research helps to professionaliǌe 
the nursing profession as it evolves ǁith the needs of society and advances in medical 
science͕ and helps nurses provide effective͕ evidence-ďased care͘ dhe Wh� student has given 
several lectures on nursing research to ;interͿnational nurses and donors of the �atharina 
Research &und͘ /n addition͕ an article ǁas puďlished in the Eindhovens �agďlad entitled͕ 
Η�octor maar geen arts͟  ;�octor ďut not a physicianͿ͕ and an intervieǁ ǁith the Wh� student 
aďout the nursing research ǁas puďlished in a magaǌine of the �atharina Hospital titled 
͚trots’ ;prideͿ͘ By spreading her enthusiasm for research͕ the doctoral candidate hopes to 
inspire other nurses or Eurse Wractitioners to start their oǁn research project͘ 
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LLiisstt  ooff  ppuuďďlliiccaattiioonnss  
EEnnddee--vvaann  LLoooonn͕͕  MM��MM͘ Beǁuster omgaan met psychische gevolgen ďij diagnose Barrett͘ 
dijdschrift voor serpleegŬunde in praŬtijŬ en ǁetenschap͘ ϮϬϭϴ :un͗ ϰϵ͘ 

EEnnddee--vvaann  LLoooonn͕͕  MM��MM͕ Rosmolen t�͕ Houterman ^͕ ^choon E:͕ �urvers tL͘ �ancer risŬ 
perception in relation to associated symptoms in BarrettΖs patients͗ � cross sectional study 
on Ƌuality of life͘ hnited European 'astroenterol :͘ ϮϬϭϴ Eov͖ ϲ;ϵͿ͗ ϭϯϭϲʹϭϯϮϮ͘ 

/͘ �͘ Eoordǌij͕ MM͘͘��͘͘MM͘͘  ssaann  LLoooonn  vvaann  ddee  EEnnddee͕ t͘L͘ �urvers͕ '͘ van Lijnschoten͕ �͘:͘
Huysentruyt͕ E͘:͘ ^choon͘ �ysplasia in Random Biopsies from Barrett’s ^urveillance /s an
/mportant MarŬer for More ^evere Wathology͘ �igestive �iseases and ^ciences͘ ϮϬϮϬ :ul ϭϯ͘

RensŬe �͘B͘ Kude Eijhuis͕ touter L͘ �urvers͕ MMiirrjjaamm  vvaann  ddeerr  EEnnddee͕ dhomas s͘<͘ Herregods͕ 
:eroen M͘ ^chuitenmaŬer͕ �ndreas :͘W͘M͘ ^mout and �lďert :͘ Bredenoord͕ M�͕ Wh�͘ htility 
of Routine Esophageal Biopsies in Watients tith Refractory Refluǆ  symptoms͘ �m : 
'astroenterol ϮϬϮϬ͖ϬϬ͗ϭʹϱ͘ 

vvaann  ddeerr  EEnnddee--vvaann  LLoooonn  MM͕ Brouǁers M͕ de MunniŬ ^͕ EieuǁŬerŬ W͕ �urvers t͕ ^choon E͘ 
&actors influencing health-related Ƌuality of life in patients ǁith BarrettΖs esophagus͗ a 
Ƌualitative focus group study͘ Eur : 'astroenterol Hepatol͘ ϮϬϮϭ :an ϭϴ͘ 

'ilissen LWL͕ Heinen ^'H͕ Rijpma-:acoďs L͕ ^choon E͕ ^chreuder RM͕ tensing �M͕ van der 
EEnnddee--vvaann  LLoooonn  MM��MM͕ Bloemen :'͕ ^tapelďroeŬ :M͕ ^tronŬhorst �͘ Eeither inflammatory 
ďoǁel disease nor immunosuppressants are associated ǁith an increased risŬ of severe 
�Ks/�-ϭϵ͗ an oďservational �utch cohort study͘ �lin Eǆp Med͘ ϮϬϮϭ ^ep ϮϬ͗ϭʹϭϮ͘ 

vvaann  ddeerr  EEnnddee--vvaann  LLoooonn  MM��MM͕ ^toŬer �͕ EieuǁŬerŬ Wd͕ �urvers tL͕ ^choon E:͘ Hoǁ are ǁe 
measuring health-related Ƌuality of life in patients ǁith a Barrett Esophagus͍ � systematic 
revieǁ on patient-reported outcome measurements͘ Qual Life Res͘ ϮϬϮϮ :un͖ϯϭ;ϲͿ͗ϭϲϯϵ-
ϭϲϱϲ͘ 

vvaann  ddeerr  EEnnddee--vvaann  LLoooonn  MM��MM͕ EieuǁŬerŬ Wd͕ van ^tiphout ^H�͕ ^cheffer R�H͕ de Ridder R::͕ 
Wouǁ RE͕ �lŬhalaf �͕ teusten BL�M͕ �urvers tL͕ ^choon E:͘ Barrett Esophagus͗ Quality of 
life and factors associated ǁith illness perception͘ hnited European 'astroenterol :͘ ϮϬϮϮ :ul 
ϲ͘ 

van der �ander QEt͕ vvaann  ddeerr  EEnnddee--vvaann  LLoooonn  MM��MM͕ :anssen :MM͕ tinŬens B͕ van der 
^ommen &͕ Masclee ��M͕ ^choon E:͘ �rtificial intelligence in ;gastrointestinalͿ healthcare͗ 
patientsΖ and physiciansΖ perspectives͘ ^ci Rep͘ ϮϬϮϮ Kct ϲ͖ϭϮ;ϭͿ͗ϭϲϳϳϵ͘ 
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^toŬer �MH͕ Logghe L͕ vvaann  ddeerr  EEnnddee--vvaann  LLoooonn  MM��MM͕ ^choon E:͕ ^chreuder RM͕ ^tronŬhorst 
�͕ 'ilissen LWL͘ Relapse rates after ǁithdraǁal versus maintaining ďiologic therapy in /B� 
patients ǁith prolonged remission͘ �lin Eǆp Med͘ ϮϬϮϯ :an ϭϮ͗ϭʹϵ͘ 

^toŬer �MH͕ 'ruters �͕ LLoooonn  MM��MMssEE͕ Wostulart �͕ �ǌuďer-�ochan t͕ 'ilissen LWL͘ 
dranslation͕ validation and psychometric properties of the �utch version of the /nflammatory 
Boǁel �isease-&atigue ;/B�-&Ϳ self-assessment scale͘ : Watient Rep Kutcomes͘ ϮϬϮϯ Kct 
ϯϬ͖ϳ;ϭͿ͗ϭϬϴ͘ 

vvaann  ddeerr  EEnnddee--vvaann  LLoooonn͕͕  MM͕͘ <orteling͕ �͕͘ tilleŬens͕ H͘ et al͘ �utchʹ&lemish translation and 
validation of the gastrointestinal symptom scales from the patient-reported outcomes 
measurement information system ;WRKM/^Ϳ®͘ : Watient Rep Kutcomes ϳ͕ ϭϮϱ ;ϮϬϮϯͿ͘ 

MM��MM  vvaann  ddeerr  EEnnddee--vvaann  LLoooonn͕ R�B͘ Kude Eijhuis M�͕ tL �urvers M�͕ E: ^choon͘ 
Wrevalence and associated factors of ǁorry for cancer in patients ǁith a Barrett’s 
esophagus͗ ͘^ci Rep͘ ϮϬϮϰ &eď ϰ͖ϭϰ;ϭͿ͗Ϯϴϳϴ͘ 

^̂uuďďmmiitttteedd  
EiŬŬi �͘M͘ van Ham͕ ^ofie 'laǌemaŬers͕ MMiirrjjaamm  vvaann  ddeerr  EEnnddee--vvaann  LLoooonn͕ 'rard 
�͘W͘ Eieuǁenhuijǌen Harm :͘d͘ Rutten͕ :ip L dolenaar͕ �nne :acoďs͕ :acoďus t͘�͘ Burger ͕ 
^tijn H͘:͘ <etelaers͕ :ohanne '͘ Bloemen͘ &actors �ssociated ǁith Kne-zear Mortality after 
�urative ^urgery for Wrimary �linical dϰ and Locally Recurrent Rectal �ancer in Klder Watients͘ 

Quirine Eunice tennie van der �ander͕ Ramon M͘ ^chreuder͕ �yla dhijssen͕ �arolus H: 
<usters͕ EiŬoo �ehghani͕ dhom ̂ cheeve͕ Bjorn tinŬens͕ MMiirrjjaamm  ��MM  vvaann  ddeerr  EEnnddee  --  vvaann  LLoooonn͕ 
Weter HE de tith͕ &ons van der ^ommen͕ �d �M Masclee and EriŬ : ^choon͘ �rtificial 
/ntelligence for �haracteriǌation of �iminutive �olorectal Wolyps͗ � &easiďility ^tudy 
�omparing dǁo �omputer-aided �iagnosis ^ystems 
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M�M van der Ende-van Loon͕ t͘ Rosmolen͕ E: ^choon͕ ^͘ Houterman͕ tL �urvers͘ 
Barrett patients overestimating their esophageal cancer risŬ have more refluǆ symptoms and 
a decreased Ƌuality of life͘ 

• �igestive �isease �ays͕ seldhoven͕ Eetherlands͕ ϮϬϭϳ ;oral presentationͿ
• �igestive �isease teeŬ͕ tashington͕ hnited states of �merica͕ ϮϬϭϴ ;poster

presentationͿ

M�M van der Ende-van Loon 
/nschatting van het ŬanŬer risico door patiģnten met een Barrett sloŬdarm 

• �igestive �isease �ays͕ seldhoven͕ Eetherlands͕ ϮϬϭϳ ;invited speaŬerͿ

M�M van der Ende-van Loon͕ M Brouǁers͕ ^ de MunniŬ͕ W EieuǁŬerŬ͕ t �urvers͕ E ^choon͘ 
&actors influencing health-related Ƌuality of life in patients ǁith BarrettΖs esophagus͗ a 
Ƌualitative focus group study͘ 

• �igestive �isease �ays͕ Knline congres͕ Eetherlands͕ ϮϬϮϭ ;oral presentationͿ

M�M van der Ende-van Loon͕ Wd EieuǁŬerŬ͕ R�B Kude Eijhuis͕ ^H� van ^tiphout͕ R�H 
^cheffer͕ R:: de Ridder͕ RE Wouǁ͕ � �lŬhalaf͕ BL�M teusten͕ tL �urvers͕ E: ^choon͘ 
&actors associated ǁith health related Ƌuality of life in patients ǁith Barrett Esophagus͘ 

• ϯϬth hE't͕ sienna͕ �ustria͕ϮϬϮϮ ;moderated poster presentationͿ

M�M van der Ende- van Loon͘ Quality of life in patients ǁith a Barrett Esophagus ʹ ǁhat 
nurses need to Ŭnoǁ- 

• ϯϬth hE't͕ sienna͕ �ustria͕ ϮϬϮϮ ;invited speaŬerͿ
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�anŬǁoord 
Bij het schrijven van dit laatste deel van mijn thesis͕ Ŭǁamen verschillende herinneringen͕ 
van de afgelopen ǌes jaar die iŬ heď ďesteed aan het uitvoeren van mijn promotietraject͕ 
voorďij͘ Het is een ďeǁogen hoofdstuŬ in mijn leven geǁeest͕ met al ǌijn ups en doǁns͕ maar 
iŬ ďen trots en danŬďaar dat iŬ deǌe reis heď mogen maŬen͘ �it ǁas niet mogelijŬ geǁeest 
ǌonder de steun van velen en daarom ǁil iŬ op deǌe ǁijǌe iedereen die ;onͿďeǁust heeft 
ďijgedragen aan de totstandŬoming van mijn proefschrift ďedanŬen͘ 

Wrof͘ �r͘ ^choon͕ mijn promotor͘ Beste EriŬ͕  iŬ ǁil je allereerst ďedanŬen voor onǌe 
jarenlange samenǁerŬing en de Ŭansen die je mij geďoden heďt in mijn professionele 
ontǁiŬŬeling͘ /n ϮϬϬϴ ǌijn ǁe samen gestart met het vormgeven van het Barrett eǆpertise 
centrum͘ :e heďt me altijd veel vrijheid gegeven om de patiģntenǌorg voor de Barrett 
patiģnten neer te ǌetten ǌoals iŬ dat voor ogen had͘ :e stimuleerde me om te starten met de 
opleiding tot verpleegŬundig specialist en later om te starten met dit promotie traject͘ KoŬ 
in dit traject heď je me veel vrijheid gegeven͕ ǁaardoor iŬ een onderǌoeŬslijn neer heď 
Ŭunnen ǌetten die ďij mij als verpleegŬundig specialist past͘ BedanŬt voor je Ŭritische ďliŬ op 
de artiŬelen die iŬ schreef en het delen van je eǆpertise en Ŭennis͘ /Ŭ vind het heel erg 
ďijǌonder dat ǁe deǌe reis samen Ŭunnen afronden͕ jij als professor iŬ als doctor͘ 

�r͘ �urvers͕ mijn co-promotor͘ Beste touter͕ danŬ voor je steun en geloof in mijn promotie 
traject͘ :e Ŭritische ďliŬ op mijn onderǌoeŬen en artiŬelen heď iŬ als ǁaardevol ervaren͘ /Ŭ 
heď ďeǁondering voor de Ŭeuǌes die je in de afgelopen jaren heďt gemaaŬt en ǁil je danŬen 
voor de inspirerende gespreŬŬen die ǁe samen hadden en je luisterend oor en steun in de 
lastige momenten͘ 

'eachte leden van de manuscriptcommissie͗ Wrof͘ �r͘ M: WieriŬ͕ �r͘ �� <och͕ Wrof͘ �r͘ M� 
:oore Wrof͘ �r͘ �ER�H Boonen en Wrof͘ �r͘ Eagengast͕ danŬ voor het ďeoordelen van mijn 
proefschrift en plaatsnemen in de corona͘ KoŬ �r͘ � Mujagic hartelijŬ danŬ voor het aanslui-
ten als opponent gedurende mijn verdediging͘ 

�it promotietraject had iŬ niet succesvol Ŭunnen afronden ǌonder de medeǁerŬing van de 
Barrett patiģnten͘ /Ŭ ǁil daarom de patiģnten uit alle deelnemende ǌieŬenhuiǌen heel 
hartelijŬ danŬen voor het invullen van de vragenlijsten en het delen van hun emoties͕ 
gevoelens en mening͘ /Ŭ hoop dat iŬ met dit promotietraject de ǌorg rondom de Barrett 
patiģnten een stuŬje heď Ŭunnen verďeteren͘ 

Wromoveren als ďuitenpromovendus is geen eenvoudige Ŭlus͘ Een promotietraject Ŭost 
ontǌettend veel tijd en toeǁijding en is daarom moeilijŬ te comďineren met een ďaan en 
geǌinsleven͘ /Ŭ ǁil daarom het onderǌoeŬsfonds en haar donateurs heel hartelijŬ danŬen voor 
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de tǁee suďsidies die iŬ heď mogen ontvangen͘ Met dit geld ǁas het voor mij mogelijŬ om 
de afgelopen ǌes jaar͕ ĠĠn dag in de ǁeeŬ met toeǁijding aan mijn promotietraject te 
ǁerŬen͘ 

Beste co-auteurs͕ hartelijŬ danŬ voor jullie ďijdrage aan mijn onderǌoeŬen͘ /n het ďijǌonder 
ǁil iŬ Wythia EieuǁŬerŬ ďedanŬen voor het delen van haar Ŭennis over Watient Reported 
Kutcomes Measures en de ďegeleiding tijdens het eerste deel van mijn promotietraject͕ dit 
heď iŬ als ǌeer ǁaardevol ervaren͘ �aarnaast ǁil iŬ ^asŬia Houterman ďedanŬen voor je hulp 
ďij de statistische analyses en je oprechte interesse in mijn promotietraject͘ KoŬ ǁil iŬ 
�aroline derǁee danŬen voor de ďegeleiding tijdens het uitvoeren van het proces van de 
vertaling en validatie van de WRKM/^ '/ item ďanŬen en �orinde <orteling voor de analyse͘ 

Beste tilda͕ �hantal͕ :acƋueline en <im͕ heel hartelijŬ danŬ voor jullie hulp ďij het 
multicenter onderǌoeŬ͘ /n het ďijǌonder ǁil iŬ tilda danŬen voor de gespreŬŬen ďij de start 
van mijn promotietraject en het delen van je Ŭennis over angstͬǌorgen voor ŬanŬer en meten 
van Ŭǁaliteit van leven ďij de Barrett patiģnten͘ 

Beste Hilde en �helsea͕ iŬ ǁil jullie heel hartelijŬ danŬen voor jullie hulp en geduld in het 
indieningproces en het uitvoeren van de WRKM/^ studie in h� Leuven͘ 

Lieve Marleen͕ heel hartelijŬ danŬ voor je jaren lange hulp ďij het uitvoeren van mijn 
onderǌoeŬen͘ /Ŭ Ŭan me voorstellen dat je geen nullen of ĠĠntjes meer Ŭon ǌien na het 
invoeren van honderden vragenlijsten͘ �aarnaast ooŬ danŬ voor je aanǁeǌigheid tijdens de 
focusgroepen en je hulp ďij het uitǁerŬen van de intervieǁs en de analyse͘ 

Lieve ^uus͕ al heel ǁat jaren ǁerŬen ǁe ďeide in ͚ons cathrien’͘ �anŬ voor de vele geǌellige 
carpool momenten͕ toen iŬ nog in �en Bosch ǁoonde͘ Een aantal jaar voordat iŬ startte met 
mijn promotietraject ďen jij deǌe uitdaging al aangegaan͘ :e ďent een inspirator voor mij 
geǁeest om ooŬ een traject te starten͘ /Ŭ heď ďeǁondering voor je doorǌettingsvermogen 
en het creģren van een netǁerŬ van eǆperts om je heen die je helpen in het succesvol 
afronden van je promotietraject͘ �aarnaast ǁil iŬ je danŬen voor je rol als moderator tijdens 
de focusgroepen͘ 

Beste seerle en 'riham͕ danŬ voor jullie hulp in het redigeren van een aantal van mijn 
artiŬelen͘ 

Lieve collega’s van de poliŬlinieŬ M�L͕ ďedanŬt voor jullie steun in de afgelopen jaren͘ /n het 
ďijǌonder ǁil iŬ de M�L artsen ďedanŬen voor de mogelijŬheden die ǌijn geďoden voor het 
uitvoeren van mijn onderǌoeŬ en de interesse in mijn promotietraject͘ 
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Mijn oud collega’s͘ Lieve Eancy͕ iŬ ǁil je ďedanŬen voor onǌe jarenlange samenǁerŬing en 
de ruimte die je me gegeven heďt om meǌelf als verpleegŬundig specialist en onderǌoeŬer te 
ontǁiŬŬelen͘ Lieve Eatas͕ danŬ voor je interesse en je luisterend oor tijdens onǌe geǌellige 
lunchafspraaŬjes͘ 

Beste collega’s van de opleiding M�EW͕ heel hartelijŬ danŬ voor de interesse in mijn 
promotietraject͘ /n het ďijǌonder ǁil iŬ Eetty ďedanŬen voor de ďegeleiding tijdens mijn 
afstudeeronderǌoeŬ͘ �it is tenslotte de start geǁeest van dit promotietraject͘ 

;KudͿ managers en teamleiders van de poliŬlinieŬ M�L͘ Beste �rlinda͕ Marja͕ zvonne͕ MiŬe 
en �aniģlle͘ BedanŬt voor jullie steun͕ ďegrip en interesse die jullie heďďen gehad in mijn 
promotietraject͘ �it is voor mij heel prettig geǁeest͘ 

Een speciaal danŬǁoord voor mijn paranimfen MoniƋue en �nnemay͘ tat ǌijn jullie toppers͊ 
En ǁat ďen iŬ ďlij dat jullie mijn directe collega’s ǌijn geǁorden͘ :ullie energie en 
enthousiasme ǁerŬt aansteŬelijŬ en inspirerend͘ Lieve MoniƋue͕ ďedanŬt voor je hulp in de 
laatste fase van mijn promotietraject met de dataverǌameling van de WRKM/^ studie͘ Lieve 
�nnemay͕ danŬ voor je hulp ďij mijn systematic revieǁ en dat je me de ruimte heďt gegeven 
om dit promotietraject tot een goed einde te ďrengen͘ /Ŭ hoop dat ǁe nog vele jaren samen 
mogen ǁerŬen op de poliŬlinieŬ M�L͘ 

Lieve �s� dames͕ tijdens het promotietraject ǁaren de donderdag trainingen en de 
ǁedstrijden op ǌondag ;nou ja͕ vooral ooŬ de derde helftͿ heel fijn voor mij͘ Het is heerlijŬ 
om even niet te denŬen aan statistieŬ͕ artiŬelen en revieǁers͘ /n het ďijǌonder ǁil iŬ MarieŬe 
ďedanŬen voor het redigeren van mijn inleiding͕ discussie en impact paragraaf in deǌe thesis͘ 

Lieve ;schoonͿ ďroers en schoonǌussen͘ BedanŬt voor jullie steun en ďetroŬŬenheid tijdens 
mijn promotietraject͘ /n het ďijǌonder ǁil iŬ Hartger en &ranŬa ďedanŬen voor de jarenlange 
vriendschap en steun in de moeilijŬe tijden gedurende de afgelopen ǌes jaar͘ /Ŭ ǁaardeer 
onǌe vriendschap enorm en hoop dat ǁe nog vele geǌellige gespreŬŬen Ŭunnen voeren en 
vaŬanties samen mogen vieren͘ 

Mijn ouders͘ Lieve pap͕ ǌoals je ǁel eens ǌegt ͞ǌonder mij ǁas dit niet mogelijŬ geǁeest͘͟ 
Moet iŬ je gelijŬ geven͕ maar niet alleen vanǁege het feit dat je mij samen met mama het 
leven heďt geschonŬen͕ maar vooral door er te ǌijn als vader͘ :e staat voor me Ŭlaar als iŬ je 
nodig heď͕ danŬ je ǁel hiervoor͘ Lieve mama͕ iŬ ǁil je ďedanŬen voor de interesse die je altijd 
heďt gehad in mijn promotietraject͕ je telefoontjes ǌijn heel ǁaardevol geǁeest͘ �aarnaast 
danŬ voor de hulp die je altijd aangeďoden heďt om ons te ondersteunen met het 
huishouden͘ 
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Lieve dim͕ al meer dan ϮϬ jaar delen ǁe de liefde met elŬaar͘ /Ŭ ǁil je ontǌettend ďedanŬen 
voor de ruimte die me geďoden heďt de afgelopen jaren͘ /Ŭ heď altijd onvoorǁaardelijŬ steun 
gevoeld͘ �e laatste jaren ǁaren niet altijd even gemaŬŬelijŬ͕ maar onǌe liefde overǁint alles͘ 
/Ŭ ďen super trots op jou en op de ǁeg die je aan het ďeǁandelen ďent͘ KoŬ ǁil iŬ je ďedanŬen 
voor het ontǁerpen van de Ŭaft van deǌe thesis͘ /Ŭ hou van je͊ 

Lieve Boaǌ en ^il͕ ǁat ďen iŬ ontǌettend trots op jullie͊ /Ŭ ďegon dit promotietraject toen ^il 
nog maar net op de ďasisschool ǌat en nu ǌitten jullie ďeide al op de middelďare school͘ :ullie 
heďďen je ontǁiŬŬeld tot tǁee lieve͕ grappige en sportieve jongens͘ /Ŭ hoop dat iŬ jullie met 
dit ďoeŬ Ŭan inspireren͘ :e schooladvies ďepaald niet ǁat je gaat doen in je ǁerŬǌame leven͘ 
�it ďepalen jullie helemaal ǌelf en met inǌet en doorǌettingsvermogen Ŭun je alles ďereiŬen͘ 
/Ŭ hou van jullie͊ 
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