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ABSTRACT

Introduction: Eosinophilic esophagitis (EoE) is
a chronic, immune-mediated esophageal dis-
ease for which there is currently no approved
treatment in the USA and only one approved
therapy in Europe. EoE can significantly affect
the lives of patients and caregivers; however,
little has been published about patients’ expe-
riences from symptom onset to diagnosis and
treatment.
Methods: This was a cross-sectional, qualitative
research study. During one-on-one semi-struc-
tured interviews, patients with EoE in the USA
and their caregivers provided information about
their experiences of EoE before and during
diagnosis, and their current experiences. Qual-
itative data were analyzed using a content
analysis approach.

Results: The study included children aged 6–
11 years with EoE (n = 4) and their caregivers
(n = 4); adolescents aged 12–17 years with EoE
(n = 7) and their caregivers (n = 7); and adults
aged C 18 years with EoE (n = 20). The diagno-
sis of EoE was often arduous and took many
years. Patients and caregivers were frequently
frustrated with the complexities of diagnosing
EoE, which often involved multiple healthcare
providers and procedures. Patients reported
physical and psychosocial burdens associated
with EoE before diagnosis, including interfer-
ence with social activities, school, and work.
Patients also reported feeling frustrated or anx-
ious. These burdens frequently remained after
diagnosis. Caregivers also reported anxiety and,
in some cases, interference with their ability to
work.
Conclusion: This study of EoE describes the
difficult journey faced by patients and their
caregivers from symptom onset to diagnosis
and beyond.
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Key Summary Points

Why carry out this study?

Eosinophilic esophagitis (EoE) is a chronic,
immune-mediated disease, which can
significantly affect the lives of patients
and caregivers; however, little has been
published about patients’ experiences
from symptom onset to diagnosis and
treatment.

The objective of this study was therefore to
improve our understanding of the clinical
and humanistic burden on patients with
EoE and their caregivers, and to gain
insights into the patient journey.

What was learned from the study?

Patients with EoE and their families
reported feeling frustrated by the long and
frequently complicated journey to
diagnosis.

EoE affected patients and their families
physically, emotionally and socially, often
interfering with school and work.

The burdens associated with EoE typically
remained even after diagnosis.

INTRODUCTION

Eosinophilic esophagitis (EoE) is an immune-
mediated disease characterized by eosinophilic
infiltration of the esophagus [1], which can
cause chronic inflammation. If left untreated,
fibrosis, the formation of strictures, and eso-
phageal narrowing can occur, resulting in eso-
phageal dysfunction [1]. In younger children
and infants, the primary signs and symptoms of
EoE include abdominal pain, failure to thrive,
feeding difficulties, reflux, and vomiting [1]. In
older children and adults with EoE, solid-food
dysphagia, food impaction, and chest pain are
more commonly observed [1]. In the USA, the
prevalence of EoE has been reported to range

from 7.3 (1995–2004) to 71.1 (2011–2014) per
100,000 among children [2, 3], and from 9.5
(2008–2009) to 58.9 (2009–2011) per 100,000
among adults [4, 5]. EoE is estimated to affect
13–49 individuals per 100,000 globally [1], with
the prevalence having increased over recent
years [6]. Despite this, there is currently no
pharmacological therapy approved by the US
Food and Drug Administration (FDA) for the
treatment of patients with EoE, and only a sin-
gle product is approved by the European
Medicines Agency (budesonide oral dispersible
tablet; market authorization received 8 January
2018) [7]. Patients in the USA thus use dietary
modifications, as well as existing medications
off-label for EoE, including topical corticos-
teroids and proton pump inhibitors [8, 9].

Although EoE does not appear to limit the
life expectancy of patients, it can have a sig-
nificant financial impact on healthcare services
and patients and impair patients’ health-related
quality of life (HRQoL) [10–14]. A US database
study estimated that medical resource utiliza-
tion costs for patients with EoE were signifi-
cantly higher than for matched controls
(median total annual cost, US$3304 vs. $1001,
respectively; p\0.001) [10]. As a result, EoE has
been estimated to cost the US healthcare service
$350–$947 million per year [10]. Furthermore,
existing off-label pharmacologic therapies and
dietary therapies are not typically covered by
health insurance policies, thus increasing out-
of-pocket expenses for patients with EoE in the
USA [11, 12].

Only a limited number of qualitative studies
have been conducted over the last decade to
identify disease-specific concerns and assess the
impact of EoE on patients’ HRQoL [15–17].
These studies identified consistent themes
raised by patients and their caregivers, and
included: concerns and anxiety about the dis-
ease and associated symptoms; feelings of iso-
lation and frustration; and the negative impact
the disease had on school, work, and social
activities [15–17]. More recently, a systematic
review of the literature identified only 13 stud-
ies describing the impact of EoE on HRQoL in
children and adults [14]. The systematic review
reported that EoE disrupted and restricted
patients’ daily lives and, in some cases, the lives
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of their families [14]. Currently, relatively little
has been published about how EoE affects
patients and their families in terms of the pro-
cess leading to a formal diagnosis, managing
symptoms and associated triggers, and living
with the disease after diagnosis.

The objectives of this cross-sectional, quali-
tative research study were to improve our
understanding of the clinical and humanistic
burden on patients with EoE and their care-
givers, and to gain insights into the patient
journey from symptom onset to diagnosis and
beyond.

METHODS

Study Design

This was a cross-sectional, qualitative research
study involving one-on-one, semi-structured
interviews of patients with EoE and their care-
givers in the USA. Caregivers were interviewed
about their children with EoE (children aged
6–11 years and adolescents aged 12–17 years).
In addition, caregivers were interviewed to
determine the impact of an EoE diagnosis on
their own HRQoL. Adolescents (aged 12–
17 years) and adults (aged C 18 years) with EoE
were also interviewed separately. All interviews
were completed by telephone. Caregivers and
their adolescent children were interviewed
independently of each other to ensure that both
their perspectives were represented; however, a
caregiver could attend the child’s interview
session if preferred. Only one caregiver per
patient participated in the study. This qualita-
tive study was designed to obtain patient and
caregiver perspectives on the humanistic bur-
den of EoE, and, as such, was not powered to
allow direct comparisons between groups. Fur-
thermore, EoE is a rare condition [1], and thus
responses were elicited directly from identified
patients.

All procedures performed in this study were
in accordance with the ethical standards of the
institutional and/or national research commit-
tee and with the 1964 Helsinki declaration and
its later amendments or comparable ethical
standards. The study protocol and research

materials were approved by an institutional
review board (IRB; Ethical & Independent
Review Services, Independence, MO, USA);
study number 16102-01 (approved September 2,
2016). Once the central IRB review/approval
was received (Ethical & Independent Review
Services, Independence, MO, USA), Evidera
designed, managed, collected, analyzed, and
reported the study.

Study Participants

Participants were recruited by US-based patient
advocacy organizations (the American Partner-
ship for Eosinophilic Disorders (APFED) and the
Campaign Urging Research for Eosinophilic
Disease (CURED)) using their patient registries.
Participants were recruited in the following
planned cohorts: children with EoE (aged 6–
11 years) and their caregivers; adolescents with
EoE (aged 12–17 years) and their caregivers; and
adults with EoE (aged C 18 years). Patients and
their caregivers were contacted by email,
through promotional materials, and through
social media advertisements. A purposive sam-
pling strategy was used, with efforts made to
recruit participants with diverse demographic
characteristics (e.g., age and race/ethnicity),
including at least 25% female participants and at
least 40% male participants in each patient
cohort; and to include participants from diverse
backgrounds in terms of age, race, and ethnicity.

To be eligible, participants had to: have a
caregiver report or self-report of a clinician-
confirmed diagnosis of EoE; be able to read and
speak English; be willing to participate in an
audio-recorded telephone interview; and pro-
vide written informed consent (adults and
caregivers) or assent (children and adolescents).
Caregivers of children and adolescents with EoE
also had to be aged 18 years or older, be the
primary guardian, and have resided with the
child for at least 6 months prior to participating
in this study. Participants were excluded if they
had any cognitive, visual, or hearing impair-
ment that would interfere with participation in
the study. Furthermore, only one caregiver of
each child with EoE could participate in the
study. Children with any clinically relevant
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and/or serious chronic medical conditions,
which, in the opinion of the investigators, may
have confounded the reporting of signs and
symptoms of EoE, were excluded from this
study. This included: malignancy; history of
organ transplantation; congenital abnormali-
ties; Ehler–Danlos Syndrome; vasculitis; Lupus;
hypereosinophilic syndrome; other eosino-
philic disorders (e.g., eosinophilic gastroenteri-
tis); and other gastrointestinal diseases (e.g.,
Crohn’s disease). Concomitant gastroe-
sophageal reflux disease (GERD), asthma, aller-
gic rhinitis, or food allergies were not
exclusionary.

Potential participants were screened by a
trained qualitative researcher during a tele-
phone call, and eligibility criteria collected
using a recruitment and screening script. Eligi-
bility data were then reviewed and confirmed
by the investigation team. Participant contact
information was sent via a secure, password-
protected electronic document with permission
from each individual and/or caregiver. Each
participant received a US$100 gift certificate for
their participation in the study. If a caregiver
participated alone (e.g., for the cohort aged
6–11 years), only the caregiver received $100. In
instances where caregivers and adolescents
participated, both received $100.

Study Conduct and Data Collection

Participants were asked to complete a ques-
tionnaire before the telephone interview to help
facilitate discussions. A trained staff member
then conducted qualitative telephone inter-
views according to the study protocol using (1)
the completed pre-interview questionnaire, and
(2) a semi-structured qualitative interview
guide. Following the interview, participants
were asked to complete a sociodemographic
survey. Repeat interviews were not conducted.
The pre-interview questionnaire and qualitative
interview guide were developed based on a tar-
geted literature review with input from two
physicians with clinical and research expertise
in EoE. The questionnaire and interview guide
were not previously validated or pilot-tested,
but were designed specifically for this study.

The research team was led by two qualified
outcomes research scientists [R.M.P. (PhD,
MHA; female) and G.H. (MA; female), Evidera]
and supported by research associates [including
A.B. (BS; female), Evidera] and other qualified
qualitative researchers from Evidera. An out-
comes research scientist [L.T. (MBA; female)]
and a clinician [J.W. (MD; male)] from the
sponsor (Shire, a member of the Takeda group
of companies) helped develop and refine the
study methods. Participants were aware of the
interviewer’s credentials and the purpose of the
study, but did not speak with the interviewer
until taking part in the study. A total of five staff
members performed the interviews. This study
utilized standardized recruitment and screening
scripts, standardized qualitative interview
guides, and standardized surveys/question-
naires for each cohort in the study in order to
reduce any potential interviewer bias. All
interviewers were trained on how to use the
interview guide and followed the same guide.

Pre-Interview Questionnaire

The pre-interview questionnaire and other
appropriate documents (e.g., the consent and
assent forms, where applicable) were sent to
participants via post for completion ahead of
the interviews, and comprised questions about
the patient’s journey leading to a diagnosis of
EoE, their management of the disease, and their
current experiences with EoE. It included ques-
tions about the patient’s medical history, signs
and symptoms [pre-diagnosis and post-diagno-
sis (3 months before interview)], use of phar-
macological treatments and dietary
modifications, and the physical and psychoso-
cial impact of the disease (pre- and post-diag-
nosis). Participants were also asked about
episodic experiences, steps taken to modify
their lifestyle to avoid symptoms, and whether
specific triggers had been identified (e.g., allergy
or food intolerance). Different versions of the
pre-interview questionnaire were used for care-
givers, adults, and adolescents.

Participants were provided with a brief
introduction to the interview process, informed
that the session would be audio-recorded, and
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given the opportunity to ask questions before
the interview.

Qualitative Interview Guide

The interview sessions captured data on symp-
tom experience, procedure history, diagnosis,
clinical milestones, and other personal impact.
Each interview lasted approximately 90 min,
during which interviewers collected informa-
tion as notes on the data collection form. A
semi-structured qualitative interview guide was
used in conjunction with results from the pre-
interview questionnaire. It included open-
ended questions about the participant’s experi-
ences with EoE symptoms, the pathway to
diagnosis of EoE (including medical mile-
stones), the impact of EoE on HRQoL for both
the patient and caregiver (including social
activity, daily activity, physical well-being,
emotional well-being, and relationships), and
experience with treatments. Different versions
of the qualitative interview guide were used for
caregivers, adults, and adolescents.

Post-Interview Sociodemographic Survey

Two different versions of the sociodemographic
survey were used: one for caregivers and one for
adults with EoE. Sociodemographic data for
children and adolescents were collected using a
caregiver version of the sociodemographic sur-
vey. The caregiver survey collected information
about the caregiver and their child or adoles-
cent with EoE, including age, sex, relationship
to patient, and level of schooling. The adult
survey included questions about age, sex, race,
ethnicity, living situation, employment status,
and educational background.

Qualitative and Quantitative Analysis

Qualitative data collected from interviewer
notes and audio files were analyzed using a
content analysis approach with thematic anal-
ysis in which qualitative data are organized by
topic [18, 19]. Emerging concepts were tracked
by interviewers in a concept tracking table.
Quantitative data were summarized by cohort

using descriptive statistics, including frequen-
cies or means and standard deviations, in
Microsoft Excel.

RESULTS

Study Participants

Overall, 65 individuals responded to the adver-
tisement; of these, 25 were not screened due to
difficulties with contacting them or the study
recruitment quotas being reached. Of the 40
participants who were screened, two were not
US residents and were thus not eligible for
inclusion in this study (Supplementary Fig. S1
in the ESM). Thirty-eight participants were
enrolled from 22 September to 28 November
2016 and completed the qualitative interviews
(flow diagram presented in Supplementary
Fig. S1 in the ESM). This included caregivers of
children with EoE aged 6–11 years (n = 4; 75.0%
of the children were male), adolescents with
EoE aged 12–17 years (n = 7; 42.9% male) and
their caregivers (n = 7), and adults with EoE
aged C 18 years (n = 20; 40.0% male). All 11
caregivers (for children, n = 4; and for adoles-
cents, n = 7) were female and married (Table 1),
and all were White (not Hispanic or Latino).
The mean [standard deviation (SD)] age at first
signs and symptoms for children, adolescents,
and adults with EoE was 0.6 (1.0), 3.8 (4.0), and
17.2 (12.7) years, respectively. The mean (SD)
age at diagnosis for these groups was 4.9 (3.9),
8.1 (4.1), and 27.3 (11.3) years, respectively
(Table 1).

Pre-Diagnosis Signs and Symptoms
and Burden of EoE

Signs and symptoms before diagnosis varied by
cohort (Fig. 1). Pre-diagnosis signs and symp-
toms for children and adolescents were based
on caregiver report. For children with EoE
(n = 4; caregiver report), the most commonly
reported signs and symptoms pre-diagnosis
were: abdominal pain (100.0%); avoiding or
refusing food; chest pain; regurgitation/reflux/
GERD; and vomiting (each reported by 75.0% of

4462 Adv Ther (2020) 37:4458–4478



caregivers). These findings were similar for
adolescents with EoE (n = 7; caregiver report),
with the most common signs and symptoms
before diagnosis being: abdominal pain
(100.0%); avoiding or refusing food; regurgita-
tion/reflux/GERD; and vomiting (each reported
by 57.1% of caregivers). In contrast, adults
(n = 20; self-report) with EoE experienced a
broader range of signs and symptoms before
diagnosis, but the most common were: diffi-
culty or discomfort swallowing solid foods and
purees (90.0%); chest pain; feeling an obstruc-
tion in the throat (globus sensation); and
odynophagia (each reported by 75.0% of
adults). Furthermore, only adults with EoE
reported globus sensation (75.0%); and food
impaction/obstruction (60.0%).

Caregivers and adults with EoE were also
asked about the physical and psychosocial
impact of EoE before diagnosis (Table 2). Care-
givers (n = 11) most commonly reported feeling
fatigued/tired (72.7%); difficulties with com-
pleting daily activities at home, work, or school
(63.6%); difficulties with participating in hob-
bies or leisure activities (72.7%); and spending
more time to care for their child with EoE versus
their other children (90.9%). Caregivers also
commonly reported feeling frustrated/irri-
tated/moody (81.8%); concerned/worried/anx-
ious (100.0%); and out of control/helpless
(81.8%). Caregivers reported that their children
(n = 4) most commonly reported fatigue/tired-
ness (50.0%); difficulties participating in social
activities with others (75.0%); feeling frus-
trated/irritated/moody (75.0%); and feeling like
their life was centered or revolved around EoE
(75.0%). Caregivers reported that their adoles-
cent children (n = 7) most commonly experi-
enced a reduced appetite/ability to eat (85.7%);
fatigue/tiredness (71.4%); and weakness/re-
duced energy levels (71.4%). Caregivers also
indicated that their adolescent children most
commonly reported difficulties participating in
activities for fun and enjoyment (85.7%); diffi-
culties with participating in social activities
with others (57.1%); and an impact on their
relationships with family, friends, or other
children (71.4%). Furthermore, all adolescents
reported feeling frustrated/anxious/moody
(100.0%); feeling concerned/worried/anxious as

a result of having EoE was also common
(71.4%). Similarly, adults with EoE (n = 20)
most commonly reported fatigue/tiredness
(70.0%); reduced appetite/reduced ability to eat
(75.0%); and weakness/reduced energy level
(70.0%). Adults also most commonly reported
difficulties participating in social activities with
others (75.0%); and impact on relationships
with family, friends, or other children (65.0%).
Adults, like caregivers and adolescents with EoE,
reported feeling concerned/worried/anxious
(90.0%), but also reported feeling embarrassed
by their condition (75.0%).

EoE was reported to have an impact on adult
patients’ and caregivers’ work productivity.
Caregivers of children and adolescents with EoE
and adults with EoE reported that they had to
stop working [caregivers, 45.5% (5/11); adults,
20.0% (4/20)], or had to reduce the number of
hours they worked owing to EoE [caregivers,
27.3% (3/11); adults, 15.0% (3/20)]. Two adults
with EoE also had to work extra hours or more
than one job to cover the costs of living with
EoE (Supplementary Table S1 in the ESM).

Reaching a Formal Diagnosis of EoE

For most participants, a formal diagnosis of EoE
was obtained after consultation with a range of
healthcare providers. This usually included a
gastroenterologist or pediatric gastroenterolo-
gist, an allergist/immunologist, and a primary
healthcare provider (Fig. 2a). Participants
reported that they had undergone a range of
procedures prior to receiving a diagnosis of EoE;
all participants (children, adolescents, and
adults) had undergone an upper endoscopy
with biopsy (Fig. 2b). For children, adolescents,
and adults with EoE, there was a mean (range)
delay of 4.3 (0.9–9.7) years, 4.3 (1.0–6.9) years,
and 11.1 (0.0–34.0) years, respectively, in time
from onset of first signs and symptoms of EoE to
diagnosis. The burden of reaching a formal
diagnosis of EoE was described as ‘‘a great deal’’
or ‘‘a very great deal’’ for 75.0% of children
(3/4), 71.4% of adolescents (5/7), and 70.0% of
adults (14/20) with EoE (Fig. 2c). Qualitative
feedback was similar across cohorts, including
reports of being incorrectly diagnosed, feeling
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Table 1 Sociodemographic and clinical characteristics of patients with EoE and their caregivers

Caregiver
(self-report)

Caregiver report for children and
adolescents

Adult
(self-report)

Caregivers of children
and adolescents
(n = 11)

Children aged
6–11 years
(n = 4)

Adolescents aged
12–17 years
(n = 7)

Adults aged
‡ 18 years
(n = 20)

Characteristic

Age, years

Mean (SD) 42.2 (4.8) 8.3 (2.1) 13.7 (1.9) 33.8 (9.5)

Range 37–50 6–10 12–17 18–54

Sex, n (%)

Male 0 (0.0) 3 (75.0) 3 (42.9) 8 (40.0)

Female 11 (100.0) 1 (25.0) 4 (57.1) 12 (60.0)

Ethnicity, n (%)

Not Hispanic or Latino 11 (100.0) 4 (100.0) 6 (85.7) 20 (100.0)

Missing 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0)

Race,a n (%)

White 11 (100.0) 4 (100.0) 7 (100.0) 20 (100.0)

Black or African American 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0)

Native Hawaiian or other Pacific

Islander

0 (0.0) 0 (0.0) 0 (0.0) 1 (5.0)

Marital status, n (%)

Married 11 (100.0) – – 12 (60.0)

Single 0 (0.0) – – 6 (30.0)

Not married, in a relationship 0 (0.0) – – 1 (5.0)

Other, engaged 0 (0.0) – – 1 (5.0)

Education, n (%)

Associate degree, vocational, technical,

or trade school

2 (18.2) – – 3 (15.0)

College (2–3 years) 1 (9.1) – – 3 (15.0)

University/college degree 8 (72.7) – – 9 (45.0)

Postgraduate degree 0 (0.0) – – 6 (30.0)

School, n (%)

No schooling outside home – 0 (0.0) 1 (14.3) –

Primary/elementary school – 4 (100.0) 0 (0.0) –

Online middle school – 0 (0.0) 1 (14.3) –
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Table 1 continued

Caregiver
(self-report)

Caregiver report for children and
adolescents

Adult
(self-report)

Caregivers of children
and adolescents
(n = 11)

Children aged
6–11 years
(n = 4)

Adolescents aged
12–17 years
(n = 7)

Adults aged
‡ 18 years
(n = 20)

Secondary/high school – 0 (0.0) 5 (71.4) –

Employment status, n (%)

Homemaker 6 (54.5) – – 0 (0.0)

Employed, full- or part-time 4 (36.4) – – 14 (70.0)

Student 0 (0.0) – – 2 (10.0)

Unemployed 1 (9.1) – – 2 (10.0)

Disabled 0 (0.0) – – 2 (10.0)

Age at first signs or symptoms of EoE, years

Mean (SD) – 0.6 (1.0) 3.8 (4.0) 17.2 (12.7)

Range – 0.1–2.0 0.0–9.0 0.0–44.0

Age at diagnosis, years

Mean (SD) – 4.9 (3.9) 8.1 (4.1) 27.3 (11.3)

Range – 1.0–9.8 1.0–14.0 1.0–49.0

Severity of EoE,b n (%)

Very mild – 1 (25.0) 1 (14.3) 3 (15.0)

Mild – 2 (50.0) 2 (28.6) 3 (15.0)

Moderate – 1 (25.0) 3 (42.9) 8 (40.0)

Severe – 0 (0.0) 1 (14.3) 6 (30.0)

Very severe – 0 (0.0) 0 (0.0) 1 (5.0)

Overall health,c n (%)

Excellent – 0 (0.0) 1 (14.3) 1 (5.0)

Very good – 1 (25.0) 2 (28.6) 5 (25.0)

Good – 2 (50.0) 2 (28.6) 6 (30.0)

Fair – 1 (25.0) 2 (28.6) 4 (20.0)

Poor – 0 (0.0) 0 (0.0) 4 (20.0)

EoE eosinophilic esophagitis, SD standard deviation
a More than one category could have been selected for each patient
b Severity was self-reported by the adult with EoE or the caregiver of the child or adolescent with EoE. One adult selected two response
options for EoE severity: ‘moderate’ and ‘severe’
c Overall health was self-reported by the adult with EoE or the caregiver of the child or adolescent with EoE
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Table 2 Physical and psychosocial burden of EoE prior to diagnosis

Response categoriesa Caregiver
(self-report)

Caregiver report for children and
adolescents

Adult
(self-report)

Caregivers of children and
adolescents with EoE
(n = 11)

Children aged
6–11 years
(n = 4)

Adolescents aged
12–17 years
(n = 7)

Adults aged
‡ 18 years
(n = 20)

Impact on physical function, n (%)

Fatigue/tiredness 8 (72.7) 2 (50.0) 5 (71.4) 14 (70.0)

Reduced appetite/reduced ability

to eat

1 (9.1) 1 (25.0) 6 (85.7) 15 (75.0)

Weakness/reduced energy level 2 (18.2) 0 (0.0) 5 (71.4) 14 (70.0)

Otherb 0 (0.0) 1 (25.0) 1 (14.3) 2 (10.0)

Impact on daily activities, n (%)

Unable to finish daily activities

at home, work, or school

3 (27.3) 1 (25.0) 4 (57.1) 8 (40.0)

Difficult to complete daily

activities at home, work, or

school

7 (63.6) 1 (25.0) 4 (57.1) 8 (40.0)

Difficult to participate in

hobbies or leisure activities

8 (72.7) 1 (25.0) 3 (42.9) 10 (50.0)

Unable to make plans with

family or friends in advance

6 (54.5) 0 (0.0) 2 (28.6) 7 (35.0)

Spending more time to care for

child with EoE versus other

children

10 (90.9) NA NA NA

Otherc 2 (18.2) 0 (0.0) 1 (14.3) 1 (5.0)

Impact on social function, n (%)

Limited activities for fun and

enjoyment

5 (45.5) 1 (25.0) 6 (85.7) 9 (45.0)

Difficult to participate in social

activities with others

7 (63.6) 3 (75.0) 4 (57.1) 15 (75.0)

Relationships with family,

friends, or other children

5 (45.5) 1 (25.0) 5 (71.4) 13 (65.0)

Feeling isolated from others 5 (45.5) 2 (50.0) 3 (42.9) 7 (35.0)

Limited time to spend with

family, friends, or other children

5 (45.5) 2 (50.0) 3 (42.9) 4 (20.0)

Otherd 3 (27.3) 0 (0.0) 1 (14.3) 4 (20.0)
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frustrated with healthcare professionals because
they could not provide a diagnosis, stress rela-
ted to obtaining a diagnosis, difficulty in pin-
pointing the reason for signs and symptoms,
and having to attend multiple doctor visits to
obtain a diagnosis (data not shown).

Post-Diagnosis Signs and Symptoms
and Burden of EoE Reported During
the 3 Months Before Interview

Signs and symptoms of EoE persisted for all
cohorts even after diagnosis (Fig. 3a, b), the
caregiver and self-report for adolescents were
comparable (Fig. 3b), and EoE continued to
have a physical and psychosocial impact on all
patient cohorts after diagnosis (Table 3).

Table 2 continued

Response categoriesa Caregiver
(self-report)

Caregiver report for children and
adolescents

Adult
(self-report)

Caregivers of children and
adolescents with EoE
(n = 11)

Children aged
6–11 years
(n = 4)

Adolescents aged
12–17 years
(n = 7)

Adults aged
‡ 18 years
(n = 20)

Impact on emotional/psychological function, n (%)

Frustrated/irritated/moody 9 (81.8) 3 (75.0) 7 (100.0) 12 (60.0)

Concerned/worried/anxious 11 (100.0) 1 (25.0) 5 (71.4) 18 (90.0)

Feels like life centered or

revolved around EoE

8 (72.7) 3 (75.0) 3 (42.9) 6 (30.0)

Embarrassment over condition 2 (18.2) 1 (25.0) 4 (57.1) 15 (75.0)

Depressed/sad/hopeless/reduced

enjoyment of activities

6 (54.5) 1 (25.0) 3 (42.9) 8 (40.0)

A lack of control/feeling helpless 9 (81.8) 1 (25.0) 2 (28.6) 10 (50.0)

Othere 0 (0.0) 0 (0.0) 0 (0.0) 2 (10.0)

EoE eosinophilic esophagitis, GERD gastroesophageal reflux disease, NA not applicable
a More than one response category could have been selected for each patient. For adolescents, only a caregiver report was
completed here
b Impact on physical function. Other responses for children (caregiver report) were: impulse control, mood swings, trouble
sleeping, and concentration (n = 1). Other responses for adolescents (caregiver report) were: stomach aches (n = 1). Other
responses for adults were: trouble swallowing (n = 1); and lost weight (n = 1)
c Impact on daily activities. Other responses for caregivers were: time for planning and preparation (n = 1); and very
expensive to go to the doctor trying to find help (n = 1). Other responses for adolescents (caregiver report) were: time for
planning and preparation (n = 1). Other responses for adults were: trouble swallowing (n = 1); and anxiety (n = 1)
d Impact on social function. Other responses for caregivers were: financial (n = 1); missed almost a month of school in first
grade (n = 1); and stressful to send child on playdates (n = 1). Other responses for adolescents (caregiver report) were:
missed almost a month of school in first grade (n = 1). Other responses for adults were: anxiety eating around others
(n = 1); financial (n = 1); trouble swallowing (n = 1); and reduced capability at work (n = 1)
e Impact on emotional/psychological function. Other responses for adults were: anger (n = 1); and family conflict (n = 1)
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Table 3 Physical and psychosocial burden of EoE after diagnosis (reported in the 3 months before interview)

Response categoriesa Caregiver
(self-report)

Caregiver report for children
and adolescents

Adolescents and adults
(self-report)

Impact on caregivers
of children and
adolescents with
EoE (n = 11)

Children
aged
6–11 years
(n = 4)

Adolescents
aged
12–17 years
(n = 7)

Adolescents
aged
12–17 years
(n = 7)

Adults
aged
‡ 18 years
(n = 20)

Impact on physical function, n (%)

Fatigue/tiredness 3 (27.3) 1 (25.0) 3 (42.9) 4 (57.1) 14 (70.0)

Reduced appetite/reduced

ability to eat

0 (0.0) 2 (50.0) 4 (57.1) 1 (14.3) 8 (40.0)

Weakness/reduced energy

level

0 (0.0) 1 (25.0) 3 (42.9) 4 (57.1) 12 (60.0)

Otherb 0 (0.0) 0 (0.0) 1 (14.3) 0 (0.0) 1 (5.0)

Impact on daily activities, n (%)

Unable to finish daily

activities at home, work, or

school

0 (0.0) 1 (25.0) 4 (57.1) 2 (28.6) 8 (40.0)

Difficult to complete daily

activities at home, work, or

school

2 (18.2) 0 (0.0) 2 (28.6) 2 (28.6) 11 (55.0)

Difficult to participate in

hobbies or leisure activities

1 (9.1) 1 (25.0) 1 (14.3) 4 (57.1) 11 (55.0)

Unable make plans with

family or friends in advance

4 (36.4) 2 (50.0) 1 (14.3) 2 (28.6) 7 (35.0)

Spending more time to care

for child with EoE versus

their other children

2 (18.2) NA NA NA NA

Missed school or work,

including work at home,

owing to EoE

6 (54.5) 3 (75.0) 5 (71.4) 6 (85.7) 15 (75.0)

Otherc 0 (0.0) 0 (0.0) 1 (14.3) 1 (14.3) 2 (10.0)

Impact on social function, n (%)

Limited activities for fun and

enjoyment

4 (36.4) 2 (50.0) 3 (42.9) – 12 (60.0)

Relationships with family,

friends, or other children

5 (45.5) 3 (75.0) 2 (28.6) – 10 (50.0)

Feeling isolated from others 4 (36.4) 3 (75.0) 4 (57.1) – 12 (60.0)
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Table 3 continued

Response categoriesa Caregiver
(self-report)

Caregiver report for children
and adolescents

Adolescents and adults
(self-report)

Impact on caregivers
of children and
adolescents with
EoE (n = 11)

Children
aged
6–11 years
(n = 4)

Adolescents
aged
12–17 years
(n = 7)

Adolescents
aged
12–17 years
(n = 7)

Adults
aged
‡ 18 years
(n = 20)

Limited time to spend with

family, friends, or other

children

4 (36.4) 3 (75.0) 2 (28.6) – 6 (30.0)

Otherd 0 (0.0) 0 (0.0) 1 (14.3) – 0 (0.0)

I have missed some school

because of EoE symptoms or

doctor visits for EoE

– – – 6 (85.7) –

EoE can get in the way of my

time with friends

– – – 5 (71.4) –

Sometimes it is hard to sleep

because of my EoE

– – – 5 (71.4) –

EoE can get in the way of my

family time

– – – 4 (57.1) –

Sometimes I do not get to do

the things I want because of

EoE

– – – 4 (57.1) –

My EoE makes me feel mad

sometimes

– – – 4 (57.1) –

Sometimes it is hard to plan

activities because of EoE

– – 4 (57.1) –

I feel like I can not control my

EoE

– – – 4 (57.1)

My EoE makes me sad

sometimes

– – – 4 (57.1) –

Sometimes I can not finish my

school work because of my

EoE

– – – 3 (42.9) –

I get tired because of my EoE – – – 3 (42.9) –

I feel like I have low energy

because of my EoE

– – – 3 (42.9) –

Sometimes I do not want to

eat because of my EoE

– – – 3 (42.9) –
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Table 3 continued

Response categoriesa Caregiver
(self-report)

Caregiver report for children
and adolescents

Adolescents and adults
(self-report)

Impact on caregivers
of children and
adolescents with
EoE (n = 11)

Children
aged
6–11 years
(n = 4)

Adolescents
aged
12–17 years
(n = 7)

Adolescents
aged
12–17 years
(n = 7)

Adults
aged
‡ 18 years
(n = 20)

My EoE makes me feel

worried sometimes

– – – 2 (28.6) –

Sometimes I feel embarrassed

because of my EoE

– – – 2 (28.6) –

I feel like some days all I do is

EoE stuff

– – – 1 (14.3) –

Impact on emotional/

psychological function, n (%)

Frustrated/irritated/moody 1 (9.1) 2 (50.0) 3 (42.9) 3 (42.9) 14 (70.0)

Concerned/worried/anxious 7 (63.6) 3 (75.0) 4 (57.1) 2 (28.6) 13 (65.0)

Feels like life centered or

revolved around EoE

4 (36.4) 2 (50.0) 2 (28.6) 3 (42.9) 12 (60.0)

Embarrassment over

condition

0 (0.0) 1 (25.0) 4 (57.1) 3 (42.9) 12 (60.0)

Depressed/sad/hopeless/

reduced enjoyment of

activities

1 (9.1) 1 (25.0) 3 (42.9) 1 (14.3) 8 (40.0)

A lack of control/feeling

helpless

4 (36.4) 1 (25.0) 1 (14.3) 1 (14.3) 7 (35.0)

Difficulty sleeping/insomnia 4 (36.4) 1 (25.0) 3 (42.9) 0 (0.0) 10 (50.0)

Othere 1 (9.1) 0 (0.0) 1 (14.3) 0 (0.0) 2 (10.0)

EoE eosinophilic esophagitis
a More than one category could have been selected for each patient. Information for children is reported based on caregiver
report; information for adolescents is based on caregiver report and self-report
b Impact on physical function. Other responses for adolescents (caregiver report) were: getting enough nutritional value
(n = 1). Other responses for adults were: reduction in physical fitness (n = 1); and significant bloating (n = 1)
c Impact on daily activities. Other responses for adolescents (caregiver report) were: fatigue easily (n = 1). Other responses
for adolescents (self-report) were: eating out with friends (n = 1). Other responses for adults were: traveling to bring safe
food (n = 1); and reduced mental capacity (n = 1)
d Impact on social function. Other responses for adolescents were (caregiver report): embarrassment (n = 1)
e Impact on emotional/psychological function. Other responses for adolescents (caregiver report) were: preparing for
college/finding colleges that accommodate diet (n = 1). Other responses for adults were: confusion (n = 1); and mental fog
(n = 1)
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Patients and caregivers also reported worries
about the cost of EoE, in terms of expensive
dietary supplements or dietary modifications
and travel expenses that were not covered by
their health insurance policies. Patients and
caregivers highlighted the cost of their monthly
or yearly deductibles on their insurance poli-
cies; some participants also reported worries
about their lack of insurance coverage (data not
shown).

Triggers of EoE and Trigger Avoidance

In the 3 months before interview, the most
common triggers for children with EoE (n = 4)
were food triggers (100.0%) and environmental
allergens (50.0%). Similarly, common triggers
for adolescents (caregiver report) with EoE
(n = 7), were: food triggers (100.0%) and

Caregiver report: children 
aged 6–11 years (n = 4)

Caregiver report: adolescents 
aged 12–17 years (n = 7)

Self-report: adults 
aged ≥ 18 years (n = 20)

0 20 40 60 80 100

Proportion of patients (%)

Abdominal pain

Vomiting

Regurgitation/reflux/GERD

Avoiding or refusing food

Chest pain

Not gaining weight as expected

Heartburn

Difficulty or discomfort swallowing liquids

Odynophagia

Nausea

Difficulty or discomfort swallowing solid food/purees

Food impaction/obstruction

Feeling an obstruction in the throat (globus sensation)

Diarrhea

Fig. 1 Signs and symptoms of EoE prior to diagnosisa–c.
Child and adolescent information reported is based on
caregiver report. More than one sign or symptom could
have been selected for each patient. aThree children had
other symptoms, which were: cessation of linear growth
(n = 1); coughing and sneezing (n = 1); eating slowly
(n = 1); headaches and stomachaches (n = 1); and pain in
legs (n = 1). bFour adolescents had other symptoms, which

were: constipation (n = 1); dizziness (n = 1); difficulty
sleeping (n = 2); eczema (n = 2); rashes/hives (n = 1);
and pain in legs (n = 1). cFive adults reported other
symptoms, which were: weight loss (n = 2); slow eating
(n = 1); joint pain (n = 1); ulcers (n = 1); and ‘‘food-
poisoning symptoms’’ (n = 1). EoE eosinophilic esophagi-
tis, GERD gastroesophageal reflux disease

Fig. 2 Burden of obtaining a formal diagnosis of EoE, as
measured by a the range of healthcare providers visited
before reaching a diagnosis;a b the range of procedures that
occurred before reaching a diagnosis;b and c the burden
related to obtaining a formal diagnosis of EoE as rated by
the caregiver or patient. Child and adolescent information
reported is based on caregiver report. More than one
category could have been selected for each patient. aOther
healthcare providers for two adolescents with EoE were:
‘‘Naturopath’’ doctor (n = 1; 2 visits); and integrative
medical doctor (n = 1; 10 visits). Other healthcare
providers for adults with EoE were: chiropractor/ ‘‘energy’’
doctor (n = 1); cardiologist (n = 1); ear, nose, and throat
specialist (n = 1); and neurologist (n = 2). bOther proce-
dures for two adolescents with EoE were: colonoscopy
(n = 2); and lactose intolerance test (n = 1). Other
procedures for adults with EoE were: esophageal manom-
etry test (n = 1); and pH probe study (n = 1). EoE
eosinophilic esophagitis, ER emergency room

c
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Caregiver report: adolescents 
aged 12–17 years (n = 7)

Self-report: adolescents 
aged 12–17 years (n = 7)

Caregiver report: children 
aged 6–11 years (n = 4)

Caregiver report: adolescents 
aged 12–17 years (n = 7)

Self-report: adults 
aged ≥ 18 years (n = 20)
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environmental allergens (42.9%); stress was also
reported (42.9%). Adolescents (self-report)
additionally identified infection as a common
trigger (57.1%). For adults with EoE (n = 20),
food triggers (80.0%) and stress (50.0%) were
reported as their most common triggers (Sup-
plementary Table S2 in the ESM). Triggers could
be avoided by the majority of patients [children,
100.0% (4/4); adolescents, 71.4% (5/7) accord-
ing to caregivers and adolescents themselves;
adults, 60.0% (12/20)], although most patients
also had times when EoE triggers could not be
avoided [children, 75.0% (3/4); adolescents,
71.4% (5/7) according to caregivers and ado-
lescents themselves; adults, 75.0% (15/20)]
(Supplementary Table S2 in the ESM).

Medications and Dietary Therapy/
Modification for EoE

The majority of participants (all cohorts) were
receiving medication for the treatment of EoE
[children, 100.0% (4/4); adolescents, 100.0%
(7/7); adults, 70.0% (14/20)]. For all cohorts, the
most common medications used were proton
pump inhibitors and orally administered topical
corticosteroids (e.g., administered as a slurry)
(Supplementary Table S3 in the ESM). Rates of
dietary elimination therapy were similarly high
[children, 50.0% (2/4); adolescents, 71.4% (5/7);
adults, 80.0% (16/20)]. The most common was
an empiric 6-food elimination diet (soy, egg,

dairy products, wheat, nuts, and seafood) (Sup-
plementary Table S4 in the ESM). Some partic-
ipants were on a combination of pharmacologic
therapy and dietary modification [children,
50.0% (2/4); adolescents, 71.4%
(5/7)]; and adults, 55.0% (11/20)].

DISCUSSION

Since clinical guidelines on EoE were first
established in 2007 [20], the treatment and
understanding of this disease have advanced
rapidly [1, 8, 21]. However, there is limited
information about the journey patients and
caregivers face during the progression from
symptom onset to diagnosis and treatment. In
this cross-sectional, qualitative research study of
caregivers, children, adolescents, and adults
with EoE, we report that EoE not only had a
physical impact but often also a significant
psychosocial impact on patients and caregivers.
Obtaining a formal diagnosis of EoE from onset
of first signs or symptoms was often arduous,
with a mean time to diagnosis ranging from 4.3
to 11.1 years. For most patients with EoE, a
formal diagnosis was obtained after consulta-
tion with a range of healthcare providers and
after several different procedures, including
invasive techniques such as upper endoscopy
with biopsy. The majority of participants sub-
sequently reported the process of obtaining a
formal diagnosis of EoE as burdensome, high-
lighting the need to streamline the diagnostic
process for this disease. These delays likely
contributed in part to the feelings of frustration
experienced by patients and caregivers.

Patients found it difficult to participate in
social activities or hobbies, and the disease
could also interfere with school or work, and
time spent with family and friends. Patients also
reported often feeling frustrated or anxious, and
reported fatigue/tiredness and reduced energy
levels. Physical and psychosocial impacts of
EoE, especially disruption of school and work
and psychological problems, remained even
after diagnosis and treatment, highlighting the
unmet need of patients with EoE.

Signs and symptoms of EoE reported in this
study were generally consistent across age

bFig. 3 Post-diagnosis signs and symptoms reported in the
3 months before interview for a children (caregiver report),
adolescents (caregiver report), and adults (self-report) with
EoE, and b comparison between the caregiver report and
self-report for adolescents with EoEa–d. More than one
response option could have been selected for each patient.
aTwo children (caregiver report) had other symptoms,
which were: slow linear growth (n = 1); pain in throat
(n = 1); headaches (n = 1); and leg pain (n = 1). bOne
adolescent (caregiver report) had excessive throat clearing
(n = 1). cFour adults reported (self-report): anxiety
(n = 1); esophageal spasms (n = 1); pain in throat
(n = 1); joint pain (n = 1); small intestine dysmotility
(n = 1); and digestion problems (n = 1). dOne adolescent
reported (self-report) dizziness (n = 1). EoE eosinophilic
esophagitis, GERD gastroesophageal reflux disease
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cohorts, but adults reported more severe signs
and symptoms, including food impaction/ob-
struction. These differences between the symp-
tom profiles of younger children and infants
compared with adolescents and adults have
been previously reported [1] and could be
indicative of disease progression. This finding
was also mirrored in the ‘‘Severity of EoE’’ and
‘‘Overall health’’ ratings reported by caregivers
of children and adolescents with EoE and adult
patients with EoE. Many signs and symptoms
persisted after diagnosis, despite the majority of
patients receiving either medication or dietary
therapy, likely owing to the persistent nature of
EoE [22], and potentially a lack of effective
medications for treating the disease. As a result,
patients required multiple medications, includ-
ing corticosteroids and proton-pump inhibitors,
as well as immunotherapies (all currently used
off-label [11]), and complex, restrictive dietary
modifications to manage the disease. The cost
of dietary supplements or modifications was
also discussed as a concern by patients and
caregivers, particularly as these may not be
covered by their health insurance policies. Fur-
thermore, patients may experience difficulties
in obtaining insurance coverage for medica-
tions used off-label [11]. To help improve this
situation, in 2017, the American Gastroentero-
logical Association Center for Diagnostics and
Therapeutics released a white paper on
advancing drug development for EoE, which
included recommendations for industry on
appropriate diagnostic criteria, and endpoints
for different patient populations in clinical tri-
als [11].

Although EoE is regarded as not impacting
life expectancy, it has been reported to signifi-
cantly affect patients’ HRQoL and that of their
caregivers and families [14–17]. However, only a
limited number of HRQoL studies have been
conducted in EoE, exemplified by the fact that
only 13 studies were included in a recent sys-
tematic review of the literature [14]. Despite
this, a number of qualitative studies highlighted
that EoE has an impact on the psychosocial
wellbeing and daily lives of patients [15, 17].
Consistent themes reported here and in the
literature include feelings of anger and frustra-
tion, irritability, and moodiness among patients

with EoE, and that the disease makes it difficult
to participate in social activities [15, 17]. An
important additional finding of this study was
that EoE also strongly affected the psychosocial
function of caregivers. Before a diagnosis of EoE,
caregivers reported feeling anxious, irritated,
frustrated, and helpless about their child’s
condition, and that their lives centered around
it. Indeed, in some cases, caregivers had stopped
working or were working less because of their
child’s condition. For caregivers, reaching a
diagnosis helped; however, they continued to
be anxious about their child’s well-being and
found the process of reaching a diagnosis frus-
trating. The diagnostic burden associated with
EoE has been recently highlighted in a case
report describing a 34-year-old woman who
experienced progressively worsening intermit-
tent dysphagia (in the absence of other signs
and symptoms) for 2 years before being referred
for an esophagogastroduodenoscopy (EGD).
The EGD identified furrows and rings in the
esophagus, which prompted the collection of
four biopsies from the proximal and distal
esophagus. A diagnosis of EoE was confirmed
based on histological examination [23].

A strength of this study was that it employed
a questionnaire developed with clinician and
patient-reported outcomes researcher input
(based on a systematic review of the literature)
that allowed all patient and caregiver experi-
ences related to signs, symptoms, and impact of
EoE to be fully captured. As noted in the recent
US FDA draft guidance for EoE drug develop-
ment, there are no widely available patient-re-
ported or observer-reported outcome
instruments specific to EoE [24]. Future research
studies could therefore explore the fit of disease-
specific tools [25–27] or more generic HRQoL
measures [28, 29] for use in EoE, so that the
sample could be compared with other studies
and the burden of EoE better defined compared
with more common conditions.

Limitations of this study were the relatively
small sample size, which could have affected
the precision of the estimates; the studied
population may not be representative of the
overall population of patients with EoE in the
USA; the time lag between events and inter-
views may have impacted patient and caregiver
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recall; and that EoE diagnosis was based on
patient or caregiver report. In addition, the
adult and adolescent subgroups of this study
had a greater percentage of females than would
be expected for this male predominant disease
[6]; furthermore, the study did not include sin-
gle parent or male caregivers, and the propor-
tion of patients currently on dietary therapy in
this study may not be representative of the
general EoE population. These differences
between the study population and the overall
EoE population in the USA are likely because
patients in this study were recruited via patient
advocacy groups, and likely represent a more
actively engaged and supported population.
The limitation of caregiver report or self-report
of an EoE diagnosis was mitigated by recruit-
ment through patient advocacy groups.

CONCLUSION

In conclusion, this qualitative study describes
the difficult journey faced by children, adoles-
cents, and adults with EoE and the impact on
their caregivers, from the onset of signs and
symptoms to diagnosis and beyond. This
includes difficulties dealing with not only
physical signs and symptoms, the burdens of
the diagnostic process, and ongoing care of EoE,
but also managing personal, social, and family
difficulties that are associated with the disease.
Knowledge of the patient and caregiver experi-
ence is important for improving the diagnostic
and treatment journey of patients and care-
givers who are impacted by EoE.
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