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Abstract

Purpose Barrett esophagus (BE) is associated with a significant decrease of health-related quality of life (HRQoL). Too often,
patient-reported outcome measures (PROMs) are applied without considering what they measure and for which purposes
they are suitable. With this systematic review, we provide researchers and physicians with an overview of all the instruments
previously used for measuring HRQoL in BE patients and which PROMs are most appropriate from the patient’s perspective.
Methods A comprehensive search was performed to identify all PROMs used for measuring HRQoL in BE patients, to
identify factors influencing HRQoL according to BE patients, and to evaluate each PROM from a patients’ perspective.
Results Among the 27 studies, a total of 32 different HRQoL instruments were identified. None of these instruments were
designed or validated for use in BE patients. Four qualitative studies were identified exploring factors influencing HRQoL
in the perceptions of BE patients. These factors included fear of cancer, anxiety, trust in physician, sense of control, uncer-
tainty, worry, burden of endoscopy, knowledge and understanding, gastrointestinal symptoms, sleeping difficulties, diet and
lifestyle, use of medication, and support of family and friends.

Conclusion None of the quantitative studies measuring HRQoL in BE patients sufficiently reflected the perceptions of
HRQoL in BE patients. Only gastrointestinal symptoms and anxiety were addressed in the majority of the studies. For the
selection of PROMs, we encourage physicians and researchers measuring HRQoL to choose their PROMs from a patient
perspective and not strictly based on health professionals’ definitions of what is relevant.
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Barrett’s esophagus (BE) is a premalignant condition involv-
ing metaplastic transformation of the lower esophageal lin-
ing from squamous to intestinal epithelium, due to gastroe-
sophageal reflux disease (GERD) [1, 2]. BE is associated
with an increased risk of an esophageal adenocarcinoma
(EAC). The relative risk of EAC in patients with non-dys-
plastic BE is 30—125 times higher compared to the general
population. Patients therefore undergo regular endoscopic
surveillance for early detection of malignant transforma-
tion. Although early detection may lead to improved sur-
vival, the absolute risk for malignant transformation is low
(approximately 0.3-0.5% per year) [3, 4] and the efficacy of
surveillance and the influence of BE on life expectancy are
still questioned [4—7]. The effect of endoscopic surveillance
programs on patient’s perspective and quality of life should,
therefore, not be neglected [8].
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BE is associated with a significant decrease of health-
related quality of life (HRQoL), measured with both
generic and disease-targeted instruments [9]. In addi-
tion, patients with BE are at risk for psychological con-
sequences such as depression, anxiety, and stress. These
negative effects of BE on HRQoL and psychological
health may be related to patients’ perception of the risk
of developing EAC [9]. HRQol is generally considered to
encompass patients’ physical, psychological, and social
functioning, which can be affected by both the disease
and treatment [10].

Nowadays, there is an increased awareness in interna-
tional health care policy on the importance of measuring
quality of care. Patient-reported outcomes (PRO) are an
important instrument for measuring quality of care, enabling
improvement and transparency in health care. The choice
of what to measure (PRO) and how to measure is a com-
plicated but important process. Too often, patient-reported
outcome measurements (PROMs) are applied without con-
sidering what they should measure and for which purposes
they are suitable. There is a rapid increase of questionnaires
to choose from, however, it is often not clear which one is
the best given its purpose. Currently, there is no BE-specific
PROM available.

In this systematic review, we will identify all PROMs
used for measuring HRQoL in BE patients, identify factors
influencing HRQoL according to BE patients, and evaluate
each PROM from a patient’s perspective. This systematic
review is part of a research project on the development of
a person-centered measurement tool, measuring HRQoL in
BE patients.

Materials and methods

This systematic review was performed in accordance with
the preferred reporting items for systematic reviews and
meta-analyses (PRISMA) statement [11].

Literature search

Two independent researchers (MvdE and AS) independently
conducted a systematic search from inception to February
1, 2021 in the following electronic databases: Pubmed,
EMBASE, CINAHL, and PsycINFO. To search the data-
bases, we used medical subject headings (MeSH) and free-
text words (Fig. 1). We additionally carried out reference
and citation searches of all included articles and relevant
review articles.

@ Springer

Inclusion and exclusion criteria

Studies were included when they were written in English
and included only patients over 18 years old. Each article
was judged against two sets of inclusion criteria (Fig. 1).

(1) Studies using HRQoL PROMs were included when
they met the following criteria:

(a) Using one or more PROMs for assessing HRQoL
in BE patients. A PROM was defined as any self-
administered QOL instrument assessing one of the
three core domains described by the World Health
Association: physical, social, and psychological well-
being [12].

(b) Measuring HRQoL in patients with a study population
containing more than 25% BE patients. With this cri-
terion, we aimed to ensure that the authors chose their
PROMs from a perspective of the BE population. Sub-
sequently, we used a criterion of inclusion of n>25 to
guarantee an acceptable quality of the included articles
with a quantitative approach.

Studies with primarily post-surgery measurements were
excluded.

(2) Studies on influencing factors were included when they
met the following criteria:

(a) Using a qualitative methodology (e.g., focus groups or
in-depth interviews).
(b) Studies including only BE patients.

Data extraction and analysis

(1) Identification of PROMs

The details of all included studies (e.g., aim, sample
sizes, study objectives, the level of evidence according to
the Oxford Centre for Evidence-Based Medicine (OCEBM)
criteria [13], and the PROMs used for measuring HRQoL)
were reported in a summary table. Subsequently, it was
determined whether a validation in the BE population was
described in the reference literature of the included articles.
Objectives and domains of each PROM were obtained.
PROMs measuring perceived cancer risk, time trade-off, and
standard gamble scores were not used for analyses.
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DATABASE SEARCHTERMS

"Barrett Esophagus”[Mesh] OR Barrett Metaplasia OR metaplasia, Barrett OR metaplasia,
Barrett OR Barrett’s Syndrome OR BamrettSyndrome OR Barrett Syndrome OR Barrett’s
EsophagusOR BarmrettEsophagus OR esophagus, Barrett's OR esophagus, Barrett OR
Barrett Epithelium OR epithelium, Bamrett

AND

health status OR wellbeing OR cancerworry OR cutcome measurement OR Patients
perceptions OR Patient Reported Outcomes OR Outcome PatientReported OR Outcomes
PatientReported OR Reported Outcome, Patient OR Reported Outcomes PatientOR
Patient Reportad Outcome OR "Patient Reported Outcome Measures”[Mesh]OR patients
perspective OR Health-Related Quality Of Life OR Health Related Quality Of Life OR
HRQOL OR QOL OR quality of Iife[MeSH Terms]

Articles screened forinclusion and exclusion criteria

Quantitative research
PROMs

Inclusion criteria

- studies with a quantitative design using
HRQOL instruments for measuring QOL in BE
patients

- studies with >25 BE patients

- studies with all participants aged >18 years

Exclusion criteria
- Post-surgery

Fig. 1 Database search in- and exclusion criteria

(2) Identification of influencing factors according to BE
patients

To identify factors influencing HRQoL according to BE
patients, quality assessment was independently conducted by
two researchers (MvdE and AS) using the Critical Appraisal
Skills Programme (CASP) criteria; a 10-item checklist
designed for use in the appraisal of qualitative research
studies [14]. In addition, factors were evaluated according

Qualitative research
INFLUENCING FACTORS

Inclusion criteria

- studies with a qualitative design using
interviews and focusgroups

- studies with 100% BE patients

- studies with all participants aged >18 years

Exclusion criteria

-studies using structures scales to assess
HRQOL

- Postsurgery

to their relevance. To evaluate intra-rater and inter-rater reli-
ability in the factors extracted from the literature review, two
reviewers (MvdE and AS) each independently extracted a
list of potential factors from the articles included. The two
lists were compared, and differences resolved by consen-
sus. All influencing factors identified were categorized into
domains according to the patient-reported outcomes meas-
urement information system (PROMIS) Adult Self-Reported
Health model [15].

@ Springer
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(3) Evaluation of each PROM Results

Finally, each PROM was evaluated in terms of its ability
to capture factors important to BE patients. For each factor,
it was examined whether this was measured with an item
of the PROM. A distinction was made between addressing
a factor directly or indirectly in an item of the question-
naire. For example, when a questionnaire inquired about
pain in general, the factor epigastric pain was considered to
be measured indirectly.

@ Springer

The literature search identified 402 articles. Twenty-seven
articles met the inclusion criteria for HRQoL PROMs, after
manual review of the full texts, and were included for analy-
sis. Four qualitative studies that met the criteria for influenc-
ing factors were included (Fig. 2).
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Fig.3 Top 10 most frequently

reported PROMs RDQ

QOLRAD
GERD-HRQL

EQ-5D

GERD-Q
EORTC-QLQ-OESI18
EORTC-QLQ-C30
HADS

Instrument not specified

SF-36

o

Identification of PROMs

Among the 27 studies [16—42], 32 different PROMs
(Table 1) were identified. A total of nine studies [16, 21,
22,31, 34, 35, 40-42] used PROMs that were not formally
validated.

The study of Shaheen et al. [31] used a disease-specific
BE questionnaire. However, to our knowledge, this specific
BE questionnaire has not been properly validated.

An average of 3 (range 1-5) PROMs per study were used.
Table 2 demonstrates a summary of sample and design char-
acteristics of studies reporting HRQoL in BE patients. The
mean number of PROMs used per study did not change over
the years. Three Level 2 studies were found using PROMs
in a RCT design. The majority (87.9%) were Level 3 studies
per OCEBM criteria [13].

Seven different PROMs were used for measuring generic
HRQoL (SF-36, SF-12, SF-6D, WHOQOL-BREF, LASA,
PROMIS-10, and the EQ-5D for measuring health utility).
Two disease-specific PROMs assessed the generic aspects
of QOL in cancer patients (EORTC-QLQC30 and QLU-
C10D). Fourteen different disease-specific PROMs were
used, measuring symptoms related to BE (GERD-Q, GERD-
HRQL, BSI, GSRS, GIQLI, SCL-90, QOLRAD, RDQ,
EORTC-QLQOES18, QLQ-0G25, the EORTC-QLQ OES,
QLQ-0OG25 and five different non-validated questionnaires)
[16, 34, 35, 40, 41]. Cancer worry was measured with the
WOCS, CWS, and a non-validated questionnaire [42].

Two PROMs measured sleeping difficulties (PSQI,
BQ). Endoscopic burden was measured with three differ-
ent PROMs (IES, DIS, and a non-validated Likert scale
questionnaire [41]). An additional number of PROMs were

N
o
[e)]
(o]
=
o
=
N
=
o

16

identified, measuring trust in physician using the trust in
physician scale (TIPS), anxiety and depression (HADS and
a non-validated Likert questionnaire) [34], illness percep-
tions (B-IPQ), knowledge with non-validated questionnaire
[42], and trust in the endoscopy with a non-validated Likert
questionnaire [42]. The 10 most frequently cited PROMs are
illustrated in Fig. 3. All studies except four [24, 26, 31, 36]
used some form of a generic PROM for measuring HRQoL.
The SF-36 was utilized most often, respectively, in 51.8%
of the studies. Symptoms related to BE were measured in
85.2% of studies. The EORTC-QLQ-OES18, GERD-Q,
QOLRAD, RDQ, and GERD-HRQL were most frequently
used to measure reflux symptoms. Non-validated question-
naires were used in 30% of all included studies.

Identification of influencing factors according to BE
patients

Four studies with a qualitative design were identified: one
study used a focus group design and three used patient inter-
views [43-46]. The study characteristics and quality scores
are demonstrated in Table 3. Studies were published between
2011 and 2020 and were conducted in the UK (n=2), USA
(n=1), and the Netherlands (n=1). All studies showed
a minimal quality score of 7/10 according to CASP [14].
Within these studies, the following factors related to HRQoL
according to BE patients were identified, namely fear of can-
cer, anxiety, trust in physicians, sense of control, uncertainty,
worry, burden of endoscopy, knowledge and understanding,
gastrointestinal (GI) symptoms (e.g., reflux or heartburn,
regurgitation, dyspepsia, dysphagia, epigastric pain), sleep-
ing difficulties, diet and lifestyle, use of medication, and

@ Springer
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support of family and friends. These factors were allocated
into domains and displayed in a conceptual framework (see
Fig. 4).

Coverage of factors in HRQOL PROMs relevant
to patients

None of the 27 identified PROMs covered all factors impor-
tant to BE patients (Table 4). Generic PROMs were used in
77.8% of all studies, and only a small number of factors were
indirectly addressed. For instance, the commonly used SF 36
and SF12 contained items indirectly addressing anxiety and
items on pain in general. The EQ-5D, PROMIS 10, LASA,
WHOQOL-BREF had additional items on anxiety, and the
EORTC-QLQC30 on worry.

The cancer-specific PROMs (EORTC-QLQ C30,
EORTC-QLQ C10D) and the generic WHOQOL-BREF
measured items of sleeping difficulties in addition to anxi-
ety and pain and indirectly addressed the burden of the use
of medication.

Looking at more disease-specific measures, we found that
the GIQLI, GERD-HRQL covered all factors related to GI
symptoms. Furthermore, the GERD-HRQL addressed an
item on lifestyle, whereas the GIQLI contained an item on
support of family.

The EORTC-QLQ-OES18 was the only PROM with
items on diet and lifestyle; this factor was only indirectly
addressed by the GERD-HRQL and the QOLRAD. The
other cancer-specific PROM, the QLQ-OG25, addressed
GI symptoms, as well as anxiety and worry. The factors
‘sense of control’ and ‘knowledge and understanding’ were
measured by items of the B-IPQ. Although fear of cancer
was stated as an important factor influencing HRQoL in
the literature, it was only measured in one study using the
CWS [38]. In another study by Rosmolen et al. [21, 22], the
WOCS was used for assessing fear of cancer (recurrence).
However, we found no accurate validation in the references.

The TPS was the only PROM measuring ‘trust in the phy-
sician.” The factors uncertainty (QOLRAD) and endoscopic
burden (IES) were only indirectly assessed. No PROMs with
items on measuring the factor endoscopy as safety net were
found. None of the studies address more than nine of the 18
factors important to patients with BE. Overall, a median of 7
(0-9) factors, stated as important to patients using validated
PROMs, were covered.

Discussion

In this systematic review, we identified 27 studies measur-
ing HRQoL in BE patients; within these studies, 32 differ-
ent PROMs were used. None of the identified PROMs were

specifically validated to measure HRQoL in BE patients.
Consequently, we found that a total of nine studies (33.3%)
used some form of non-validated questionnaires. It is inter-
esting to note that the total number of interventional stud-
ies that used HRQoL measurements is relatively low. These
findings are in contrast with the increased number of endo-
scopic therapeutic options for BE patients resulting in pub-
lications [47].

The most frequently used PROMs for measuring generic
HRQoL was the SF-36 (52.2%). Symptoms related to BE
were frequently (83.4%) measured by the EORTC-QLQ-
OES18, GERD-Q, GERD-HRQOL, QOLRAD, and the
RDQ. The HADS was used to measure symptoms of anxi-
ety and depression in 26% of studies.

We identified four studies with a qualitative design
exploring factors influencing HRQoL according to BE
patients. Within these studies, the following factors were
addressed, namely fear of cancer, anxiety, trust in physician,
sense of control, uncertainty, worry, burden of endoscopy,
knowledge and understanding, GI symptoms, sleeping dif-
ficulties, diet and lifestyle, use of medication, and support
of family and friends. These findings are fairly in line with
those of Britton et al. [8]. In this study, symptom control,
psychological effects as anxiety and depression, worry of
cancer, patients’ subjective perceived risk of cancer, fre-
quency and severity of worry, and disease-specific knowl-
edge were considered key factors for assessing HRQoL in
BE patients.

None of the studies addressed more than nine of the
18 factors important to patients with BE. Disease-specific
PROMs were more successful in covering factors impor-
tant to BE patients, compared to generic PROMs. Interest-
ingly, generic PROMs were used in 77.8% of all studies.
However, generic PROMs are used to provide comparisons
between diseases or to compare data with population nor-
mative values, not to evaluate specific patient populations.
The selection of PROMs is a complex but essential pro-
cess. Several documents for guidance in the appropriate
selection of PROMs in clinical trials are available [48].
The current review confirms the need of a more patient-
centered approach in measuring HRQoL in BE patients.
Since there is no BE-specific PROM available, the devel-
opment of a new instrument seems inevitable. However,
a wide variety of PROMs is currently available, and the
development of a new measurement tool is time-consuming
and complex. A combination of the following disease-spe-
cific PROMs GIQLI or GERD-HRQOL, with the CWS,
TPS, the B-IPQ would be appropriate to measure factors
influencing HRQoL in BE patients. This would, however,
necessitate a large number of questions to be addressed by
patients. Using the “Patient-Reported Outcomes Measure-
ment Information System” (PROMIS) databank may be
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an appropriate solution for this problem. PROMIS is an
easily accessible set of person-centered measures, using
computerized adaptive testing from large item banks for
over 70 domains relevant to a wide variety of chronic
diseases [49-51]. PROMIS enables comparisons across
populations and studies and can be integrated in several
electronic health records. We advise clinicians to use the
items: PROMIS® GI (disrupted and swallowing, reflux
and gas and bloating), PROMIS® Anxiety, and PROMIS®
Self-Efficacy (Managing medications and treatment, Man-
aging Symptoms). Further research is needed to validate
the PROMIS databank in BE patients.

The current study has some limitations that need to be
addressed. First, the aim of this review was to identify

@ Springer

studies that measure HRQoL in BE patients. Using MeSH
and free-text words focusing on areas of HRQoL, we may
have underestimated the number of interventional studies
that used HRQoL as a secondary endpoint. Second, we
identified only four studies with a qualitative study design.
Of these, two studies directly investigated factors important
to BE patients, while the other two used an indirect man-
ner by focusing on patients experiences with surveillance
endoscopy and patient burden, care delivery experience, and
follow-up needs. However, all factors identified in the latter
two studies were confirmed in the first two studies. Third,
the list of factors important to BE patients and the degree to
which factors were addressed by the various PROMs is sub-
jective. To increase the intra-rater and inter-rater reliability,
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Table 4 (continued)

(5

RDQ The reflux disease questionnaire, QOLRAD Quality of life in reflux and dyspepsia, GERD-HRQL The gastroesophageal reflux disease-health-related quality of life, EQ-5D EuroQOL-5D,

GERD-Q Gastroesophageal reflux disease-questionnaire, EORTC-QLQ-OESI8 The European Organization for Research and Treatment of Cancer-Quality of life questionnaire-Oesophageal
cancer module, EORTC-QLQ-C30 The European Organization for Research and Treatment of Cancer-Quality of life questionnaire, HADS Hospital anxiety and depression scale, SF-16 The

Springer

16-item short form health survey questionnaire, SF-/2 The 12-item short form health survey questionnaire, SF-6D Short form-6 dimension, PROMIS- 10 Patient-reported outcomes measurement

information systems, LASA Linear analog self-assessment, WHOQOL-BREF World health organization quality of life instruments, EORTC-QLU-C10D European Organization for Research and

Treatment of Cancer-Quality of life questionnaire-Core 10, BSI-18 Brief symptom inventory, GSRS Gastrointestinal symptom rating scale, GIQLI Gastrointestinal quality of life index, SCL-90

The symptom checklist-90-revised, QLQ-OG25 EORTC quality of life questionnaire-Oesophago-gastric module, TPS Trust in physician scale, /ES The impact of event scale, DIS The discom-

fort intolerance scale, PSQI, Berlin-Q Berlin Questionnaire, B-IPQ: Brief-Illness perception scale, CWS: Cancer worry scale, WOCS: Worry of cancer scale

v Factor was directly addressed, =+ factor was indirectly addressed

an independent extraction of potential factors was performed
by two researchers.

In conclusion, none of the studies measuring HRQoL in
BE patients sufficiently reflected the perceptions of HRQoL
in BE patients. For the selection of PROMs, we encourage
physicians and researchers measuring HRQoL to choose
their PRO from a patient perspective and not strictly based
on relevance according to health professionals’ definitions.
Using PROMs that are more patient-centered will enhance
knowledge of the true impact of surveillance and endoscopic
treatment on the (perceived) functioning of BE patients.
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