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ABSTRACT

Background: There has been no valid and reliable Turkish scale that measures symptoms in children with eosinophilic esophagitis (EoE).
The aim of the study is to test the validity and reliability of the Turkish version of Pediatric Eosinophilic Esophagitis Symptom Scores®
(Tr-PEESS v2.0).

Methods: Relevant forms of Tr-PEESS v2.0 were applied to 2-18 years old children with EoE and to their parents. KINDL QoL patient
and parent questionnaires and the GaziESAS scale developed in this study were used to test the convergent validity of Tr-PEESS v2.0.
Discriminant validity was evaluated among 3 EoE treatment groups: under treatment, off treatment due to remission, and uncompliant
with treatment. Reliability was evaluated by internal consistency, test-retest reliability, and item analysis.

Results: Fifty-two children/teens (mean age 130.2 + 60.3 months) and 84 parents were interviewed twice one week apart. The mean
duration of EoE was 47.2 + 35.6 months. Tr-PEESS v2.0 reports correlated with GaziESAS (range 0.361-0.855) and KINDL QoL question-
naires (range —0.316 to 0.413). Parent report of Tr-PEESS v2.0 discriminated children uncompliant with treatment from the ones off
treatment and undertreatment. Cronbach’s a values and intraclass correlation coefficients (ICC) values of Tr-PEESS v2.0 ranged from
0.614-0. 895 and 0.646-0.910, respectively.

Conclusion: Tr-PEESS v2.0 is a valid and reliable tool to use in Turkish children. GaziESAS is a new parent-proxy pediatric EoE scale with
an additional adaptive behavior domain that passed scale developmental stages successfully for Turkish children with EoE.

Keywords: Children, eosinophilic esophagitis, reliability, scale, validity

INTRODUCTION

Eosinophilic esophagitis (EoE) is a chronic disorder char-
acterized by esophageal dysfunction and eosinophilic
inflammation of the esophagus. The most bothersome
symptoms of EoE are food impaction and dysphagia, which
are more prominent in adolescents and adults. In chil-
dren and infants EoE may present with gastroesophageal
reflux like symptoms, abdominal pain, and feeding prob-
lems." Patients with EoE usually develop adaptive behav-
iors to overcome these symptoms, such as imbibe fluids
with meals, modify food (cutting into small pieces, puree-
ing), prolong meal times, avoid hard texture foods, chew
excessively, turn away tablets/pills.> Besides treatment

*These authors have contributed equally to this work.

issues, symptoms and adaptive behaviors may affect the
quality of life and may constitute the main components
of patient-reported outcomes (PRO). Standardized and
validated instruments that measure PRO are necessary
for clinical use and research purposes. There are 2 instru-
ments in children with EoE that measure PRO: Pediatric
Eosinophilic Esophagitis Symptom Scores® (PEESS
v2.0) and Pediatric Quality of Life Inventory™ (PedsQL™)
EoE Module.

PEESS™ v2.0 was developed in 2009 by Franciosi et al.® It
is a content validated scale that identifies histologic and
molecular correlates of the clinical features of EoE.* There
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has been no developed valid and reliable Turkish scale
that measures PRO in children with EoE, yet. In addition,
there is no study to evaluate the validation and reliability
of PEESS v2.0 in Turkish. Therefore, we aimed to test the
validity and reliability of the Turkish version of PEESS v2.0
(Tr-PEESS v2.0).

MATERIALS AND METHODS

Study Population

Children between 2 and 18 years old who have been
followed up at our center with a diagnosis of EoE since
2008 and their parents were included in the study. EoE
diagnosis was made according to the guideline.® All the
forms used in the study were filled in by face-to-face
interview with the patients and their parents at our cen-
ter. These patients have regular control visits at 3-month
intervals at our center; however, for the ones who do not
attend regularly or whose control visit was out of the
study period were invited to our center by telephone call.
The patients were seen twice at our center, one week
apart. At the first visit, demographics were filled in, and
Tr-PEESS v2.0, GaziESAS, and KINDL QoL forms were
applied to patients and to their parents. In the second
visit, only Tr-PEESS v2.0 was applied.

DEFINITIONS

Treatment Groups

Undertreatment: It refers to children with EoE who are
still on an EoE treatment for at least a month.

Off treatment: It refers to children who are in remission
of EoE without any EoE treatment for at least a year and
children who are under evaluation for remission without
any EoE treatment.

Uncompliant with treatment: It refers to children with
EoE who quitted EoE treatment by themselves or by
parental decision.

Main Points

There has been no developed valid and reliable Turkish
scale that measures patient-reported outcomes (PRO) in
children with eosinophilic esophagitis (EoE).

Tr-PEESS v2.0 is a valid and reliable tool to use as PRO in
EoE studies.

GaziESAS is a high-quality parent-proxy scale with an
additional adaptive behavior domain.

Remission: It refers to children with EoE who are in remis-
sion symptomatically, endoscopically, and histopatholog-
ically for at least a year without any EoE treatment.

Ethics

Awritteninformed consent form was obtained from all par-
ents and children >12 years old. This study was approved
by Gazi University Ethics Committee (IRB No: 2019-312).

Questionnaires

Tr-PEESS V2.0

The rights of use, distribution, and linguistic transla-
tion of PEESS v2.0 were given to Mapi Research Trust
by its developers.®4® A scale request was created to test
the validity and reliability of Tr-PEESS v2.0. The license
agreement was signed, and Tr-PEESS v2.0 was provided
by Mapi Research Trust (Figure 1).6

Tr-PEESS v2.0 has a children/teens report (8-18 years
old) and parent-proxyreport for children/teens (2-18 years
old). Tr-PEESS v2.0 assesses the frequency and severity of
EoE-related symptoms. Both children/teens and parent-
proxy forms consist of 20 items, 11 of which are related
to the frequency (items number 1,3,5,7,9, 11,13, 15,17,
19, 20), 9 of which are related to the severity (items num-
ber 2, 4, 6, 8,10, 12, 14, 16, 18) domains. Frequency and
severity domains are scored with a 5-point Likert-type
scale ranging from “never” to “almost always" and “not
bad at all” to “very bad” and with face figures expressing
different emotional states, respectively. The item scores
for both domains range from O to 4. The range of total/
domain scores is transformed into a scale from 0 to 100
(0=0;1=25;2=50;3=75; 4 =100). Higher scores indi-
cate more frequent and severe symptomes.

GaziESAS

There is no similar EoE scale developed in Turkey to test
convergent validity (CgV) of Tr-PEESS v2.0. Therefore,
we developed a new scale that we called Gazi University
Eosinophilic esophagitis Symptoms and Adaptive behav-
ior Scale (GaziESAS) to evaluate the symptoms and adap-
tive behaviors to overcome these symptoms in children
with EoE in the last month.

Stages of Item Pool of GaziESAS

Five experts of our research team (AB, HIEK, OEG, SS,
BD) determined the item pool of GaziESAS independently
on their own by clinical experience and searched in related
studies. This study decided first to develop a parent-
proxy scale to assess children between 2 and 18 years old.
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A

Permission

« The rights of use, distribution and linguistic translation of PEESS v2.0 were given to
Mapi Research Trust by its developers

« A scale request was created to test the validity and reliability of Tr-PEESS™ v2.0*

« The license agreement (MULA) was signed with Mapi Research Trust and then Tr-
PEESS v2.0 was e-mailed us by Mapi Research Trust.

N

* Tr- PEESS™ v2.0 parent reports for children and teens for 2-18 years old and children
and teens reports for 8-18 years old were applied to 84 parents and 52 children and
teens, respectively simultaneously with other scales (KINDL and GaziESAS).

« Construct validity: Convergent, discriminant validity, the ceiling and floor effects,
correlation coefficient between item-total score, Item Analysis Relying on Lower-Upper
27% group mean differences are used to evaluate construct validity.

V

N

Reliability

time 1 week later.

* To measure internal consistency of Tr-PEESS™ v2.0 , Cronbach’s alpha values were
calculated for each domain and total of the scale.

* To evaluate test-retest reliability of Tr-PEESS™ v2.0, parent report and child and teens
report were applied to 84 parents and 52 children and teens respectively for the second

N

Figure 1. Flow chart of validity and reliability of Tr-PEESS v2.0. *Tr-PEESS v2.0: Turkish version of PEESS v2.0.

Item pool consisted of 57 items. The experts who created
the item pool reviewed all the items, deleted duplications,
and discussed their differences and similarities. After this
synthesis, 52 items with 2 domains stayed in the pool
(27 items for EoE symptoms and 25 items for adaptive
behaviors domains), which were scored in 3-point Likert-
type (0 = never, 1 = sometimes, and 2 = often). The steps
of validity and reliability of GaziESAS are presented in the
“Statistical analysis” section.

KINDL

We used Kinder Lebensqualitat Fragebogen quality of
life questionnaire (KINDL Qol) as another questionnaire
to test convergent validity of Tr-PEESS v2.0. KINDL QoL
is a generic scale and has patient and parent-proxy QoL
Questionnaires.” Both questionnaires were tested for reli-
ability and validity by Eser et al. in Turkey.® The question-
naires of KINDL QoL for children and adolescents consist

of 24 itemsin the 6 subscales of “physical well-being, emo-
tional well-being, self-esteem, family, and friends, school”
and the last subscale consisted of 6 items for chronic dis-
ease, which measures the child's QoL with respect to his
or her illness. Mean total/subscale scores are expressed
between 0 and 100. High scores are indicators of high QoL.

Statistical Analysis

The SPSS program, version 22.0, was used to analyze
the data. Normal distribution for continuous variables
was assessed with visual (histograms and probability
graphics) and analytic methods (Kolmogorov-Smirnov
and Shapiro-Wilk tests). Statistical significance was
accepted as P < .05.

Content Validity (CnV)
GaziESAS was sent to 8 experts in pediatric allergy and
gastroenterology for assessment of CnV. The expert
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committee was instructed to rate 52 items of Gazi-ESAS
on a 4-point Likert scale. They scored on the compre-
hensibility, grammaticality, adequacy, clarity, and simplic-
ity of GaziESAS items and made the necessary changes
accordingly.®

Content validity ratio (CVR) is an item statistic based on
CnV, and it helps the decision whether the item must stay
in the scale or not." The scale's content validity index
(CVI) is calculated by taking the average of the CVR's of
the items.” If CVI is > CVRcritical, the CnV of the scale is
statistically significant.’® Another expert opinion for sig-
nificant CnV is to have a CV| > 0.8.1"12

Construct Validity (CsV)

Convergent and discriminant validity (DV) are both consid-
ered subcategories of CsV. Convergent validity (CgV) was
foundby Spearman correlationanalysis of GaziESAS, KINDL,
and Tr-PEESS v2.0 scores (correlation coefficient (CC):
r>0.81-1.0 excellent, 0.61-0.80 very good, 0.41-0.60 good,
0.21-0.40 fair, and 0-0.20 poor).”® Fair to high correlation
shows evidence of CgV.'*'s In DV, the ability of the scale is
tested to distinguish the groups of different structures and
characters.'®' The Mann-Whitney U test was used to com-
pare children’s treatment groups with EoE for DV.

The floor and ceiling effects and CC between item-total
scores are also recommended as scale validity and reli-
ability indicators.’®'® The CC between item-total score
and item-subscale score should be at least 0.20%° in a
positive direction, and floor and ceiling effects should be
under 0.15-20 to consider a scale homogeneous.?!

Reliability: Internal Consistency

Cronbach'’s alpha values per domain and for total were
computed. A Cronbach’s alpha value between 0.60 and
0.80isregarded as evidence of good reliability and >0.80 as
excellent reliability.?2'3

Test—Retest Reliability

Retests of parent (n = 84) and child and teens
(n = 52) reports of Tr-PEESS v2.0 were applied one week
apart. Test-retest reliability was determined by using
the intraclass correlation coefficient (ICC). ICC between
0.60 and 0.80 is regarded as evidence of good reliability
and >0.80 as excellent reliability."

RESULTS

Participants

Eighty-four children (25 girls, 59 boys) and their mothers
were included in this study. Fifty-two children (61.9 %)

were between 8 and 18 years old. The mean age of chil-
dren was 130.2 + 60.3 months (range, 32-216 months).
The mean duration of EoE was 47.2 + 35.6 months
(range, 3-126 months). Thirty percent (n = 25) of our
patients were from other cities. As allergic comorbidity,
15 children had asthma (17.9%), 22 had allergic rhinitis
(26.2%), 9 had atopic dermatitis (10.7%), and 2 had food
allergy (2.4%). Forty-seven children had a family history
of allergic disease (56%). Thirty patients (35.7%) were
under treatment (PPl: 14, swallowed topical cortico-
steroids: 4, elimination diet: 6, combined treatment: 6).
Fifty-four patients (64.3%) were off EoE treatment
(our team stopped 16 patients’ treatment due to good
disease control, 5 patients were in remission with-
out any EoE treatments for at least a year, 33 patients
stopped their treatment themselves “uncompliant” with
treatment.

Psychometric Evaluation of GaziESAS
It is given as supplement files (S1, S2).

Psychometric Evaluation of Tr-PEESS v2.0
Construct Validity of Tr-PEESS v2.0

The correlations between domains and total scores and
between parent and children/teens reports of Tr-PEESS
v2.0 were good (Table 1). For CgV analysis, the CCs
between Tr-PEESS v2.0, GaziESAS, and KINDL scales
were calculated (Table 1). The correlations between
Tr-PEESS v2.0 and GaziESAS scores were moderate to
strong, and between Tr-PEESS v2.0 and KINDL, total
scores were moderate. Not children/teens report, but
parent report of Tr-PEESS v2.0 correlated with KINDL
disease dimension scores for parent (Table 1).

The duration of EoE showed a negative moderate correla-
tion with all parent Tr-PEESS v2.0 scores but only with
frequency domain of child/teens report (Table 1).

Discriminant Validity of Tr-PEESS v2.0 and

GaziESAS

The DV analyses of the Tr-PEESS v2.0 and GaziESAS
were made by comparison of scores between treat-
ment groups (Table 2). Tr-PEESS v2.0 parent report
and GaziESAS scores were significantly higher in the
uncompliant group compared to the off-treatment
group (p<0.05), (Table 2). Scores of Tr-PEESS v2.0 par-
ent but not child/teens report and that of GaziESAS were
found significantly different between treatment groups
(Table 2).
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Table 2. Discriminant validity testing: comparing the Tr-PEESS v2.0 and GaziESAS Domain Scores among EoE treatment groups

Off treatmentT Under treatment

Uncomplaint with

(G1) (G2) treatment (G3) P*
Tr-PEESS v2.0
Ché'ggz?ta”d Teens b equency Domain 91(2.3-40.9)  11.4(0-29.6) 13.6 (0-50) G1vs. G2=0.809
Median (min-max) G1vs.G3=0.109
G2 vs. G3=0.285
Severity Domain 8.3 (0-38.9) 11.1 (0-55.6) 11.1 (0-61.1) G1vs. G2=0.701
Median (min-max) G1vs.G3=0.183
G2vs.G3=0.499
Total 12.5 (1.3-37.5) 13.8 (0-40) 11.3 (0-50) G1vs. G2=0.732
Median (min-max) G1vs.G3=0.146
G2 vs.G3=0.546
Tr-PEESS v2.0
Parent Report Frequency Domain 2.3(0-47.7) 7.9 (0-54.5) 9.1 (0-68.2) G1vs. G2=0.012
Median (min-max) G1vs.G3=0.010
G2vs.G3=0.483
Severity Domain 12.5 (0-83.3) 23.6 (0-88.9) 27.8 (0-77.8) G1vs. G2=0.037
Median (min-max) G1vs.G3=0.020
G2 vs. G3=0.374
Total 7.5 (0-63.8) 16.8 (0-70) 18.8 (0-72.5) G1vs.G2=0.013
Median (min-max) G1vs. G3=0.007
G2 vs. G3=0.352
GaziESAS-Parent
Symtoms 6.6 (0-65.6) 7.9 (0-65.8) 17.1 (0-57.9) G1vs. G2=0.682
Median (min-max) G1vs. G3=0.031
G2 vs. G3=0.039
Adaptive Behaviour 10.4 (0-95.8) 20.8 (0-91.7) 27.1(0-79.2) G1vs. G2=0.111
Median (min-max) G1vs. G3=0.007
G2 vs. G3=0.601
Total 8.1(0-77.4) 15.3 (0-75.8) 23.4 (1.6-53.2) G1yvs. G2=0.167

Median (min-max)

G1vs. G3=0.005
G2 vs. G3=0.129

*Mann-Whitney u Test.

t Off treatment: It refers to children who are in remission of EoE without any EoE treatment for at least a year and children who are under evaluation for remission

without any EoE treatment.

Reliability of Tr-PEESS v2.0

Cronbach’'s o values of Tr-PEESS v2.0 ranged from
0.614 to 0. 895 (Table 3). Item-total correlation values
of items 1, 2, 15, 19 (in the children and teens report),
and item 1 (in the parent report) were below the desired
value of 0.2. Removal of these items did not significantly
increase the Cronbach'’s alpha values of the scales. The
ICC values for Tr-PEESS v2.0 and individual domains
ranged from 0.646 to 0.910, a good sign of test-retest
reliability (Table 3).

Score Distribution and the Ceiling and Floor Effects

of Tr-PEESS v2.0

The results of the descriptive statistics of the parent and
child report scores are presented in Table 4. There were

no floor or ceiling effects for total and individual domains’
score of Tr-PEESS v2.0 (<20%).

DISCUSSION

This study is the first step taken to assess Tr-PEESS
v2.0 as one of the PRO of EoE in Turkish children and
comprises the largest sample size among similar valida-
tion studies about PEESS v2.0.!-3 It demonstrated the reli-
ability, convergent, and discriminant validity of Tr-PEESS
v2.0, which have not studied for original PEESS v2.0, yet.
Within this study, a new scale for children with EoE was
developed: GaziESAS. GaziESAS is a parent-proxy scale
that conforms to all scale developmental steps that
assess children’s disease-specific symptoms and adap-
tive behaviors with EoE in the last month.
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Table 3. Reliability Statistics for Individual Domains Scores of Tr-PEESS v2.0

Cronbach’'s

Test—Retest Reliability

Item-Total Correlation

Children and Frequency domain 0.614
Teens Report Severity domain 0.754
Total 0.823

Parent Report Frequency domain 0.767
Severity domain 0.853

Total 0.895

Range (Min-Max) ICC* P
0.165-0.432* 0.811(0.670-0.891) <.001
0.177-0.646° 0.646 (0.383-0.797) <.001
0.133-0.620° 0.855 (0.748-0.917) <.001
0.147-0.671¢ 0.817 (0.717-0.881) <.001
0.374-0.701 0.910 (0.862-0.942) <.001
0.264-0.727 0.876 (0.809-0.920) <.001

ICC, Intraclass correlation coefficients (95% Cl).

3tem 1 = 0.199 (Cronbach’s « if item deleted = 0.607), item 15 = 0.165 (Cronbach’s « if item deleted = 0.609), item 19 = 0.197 (Cronbach’s « if item

deleted = 0.619).

bltem 2 = 0.177 (Cronbach’s « if item deleted = 0.765).
°ltem 19 = 0.133 (Cronbach’s « if item deleted = 0.835).
ditem 1 = 0.147 (Cronbach’s « if item deleted = 0.771).

Table 4. Descriptive Statistics on Individual Domain Scores and Total Scores of Tr-PEESS v2.0

% With Floor % With Ceiling

Mean + SD Median (Min-Max) Effect Effect
Children and Teens Frequency domain 15.9+11.8 11.4 (0-50) 3.8 0
Report score
Severity domain score 16.9£15.9 11.1 (0-61.1) 19.2
Total score 16.4 +12.7 13.8 (0-50) 3.8
Parent Report Frequency domain 13.9+16.3 6.8 (0-68.2) 17.9
score
Severity domain score 255+204 19.4 (0-88.9) 71
Total score 186 +17.3 12.5 (0-72.5) 71 0

There has been only one report concerning the trans-
lation and cultural adaptation of PEESS v2.0 by using
only linguistic validation in another language.?® In that
study Santos et al. pretested only 5 patients with EoE
and 10 parents. The present study is the second valida-
tion study of PEESS v2.0 in another language. However,
our study is not a linguistic validation study. Testing
only the linguistic validity of the original scale is not
an adequate approach for safe implementation in the
target group of patients in that language. It is neces-
sary to test the validity and reliability with several dif-
ferent methods simultaneously.’™2425 PEESS v2.0 was
developed with 24 children and 51 parents.® In the
second study aimed to test CsV of PEESS v2.0; they
interviewed 28 patients and 46 parents.* Our study
was conducted with 52 children (8-18 years old) and
84 parents, which makes up the largest sample size
studied for this purpose.

We tested the CgV of Tr-PEESS v2.0 by 2 different
scales: GaziESAS and KINDL. Although both parent
and children/teens reports of Tr-PEESS v2.0 correlated
well with GaziESAS, the correlation was better with
Tr-PEESSv2.0 parent as expected. Both parent and chil-
dren/teens report of Tr-PEESS v2.0 demonstrated mod-
erate correlations with KINDL-patient questionnaire.
Considering the disease subscale of KINDL, the correla-
tions were present with parent forms of Tr-PEESSv2.0 and
KINDL but not with Tr-PEESS v2.0 children/teens report
and KINDL-patient. This finding may depreciate the CgV
of children/teens report of Tr-PEESS v2.0, which covers a
wide age range (8-18 years old). We think that this may be
due to differences in cognitive functions and self-expres-
sions of children from teens.

In DV analysis, Tr-PEESS v2.0 parent report was able to dif-
ferentiate between children uncompliant with treatment
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from children off treatment (due to remission) and under
treatment, but children/teens report was not. This find-
ing also suggests that children/teens report of PEESS
v2.0 may need changes to improve.

For reliability of Tr-PEESS v2.0, the present study showed

that it has satisfactory internal consistency except fre-
qguency domain of children/teens report which has a
Cronbach's avalue of 0.614 (acceptable borderline value).
For children/teens report, the item-total correlations of
items 1, 15, 19 were <0.2 for the frequency domain which
is below the acceptable range.?’° The item-total correla-
tions for the severity domain of item 2 which asks the
severity of item 1 was <0.2, too. Also, in Brazil study of
PEESS v2.0, the authors reported that the items 15, 19,
20 for child and parent reports were not comprehensively
understood and suggested changes in them. In the origi-
nal developmental study of PEESS v2.0, no item analyses
(item-total and item-item correlations) were presented.
Therefore, itis not clear whether these items are problem-
atic in the children/teens report of the original study or in
the Turkish version. The Cronbach’s « for children/teens
report of Tr-PEESS v2.0 did not improve after removal of
these items. Therefore we decided to keep these items
to preserve the original PEESS v2.0. We believe that this
issue can only be clarified with PEESSv2.0 developers in
future studies.

For test-retest reliability, ICCs have not been reported
yet either in the original or Brazillian versions of PEESS
v2.0.328 Strong test-retest reliability was identified by high
ICCs>0.75 in Tr-PEESS v2.0 except for severity domain of
children/teens report, which is within an acceptable range
(Table 2). We do not expect high ICCs for children as par-
ents due to differences between cognitive functions.
However, this finding may be related to the time interval
of retest or with a wide age range of children covered in
children/teens report.

In this study, we reported for the first time floor and ceil-
ing effect of Tr-PEESS v2.0 and GaziESAS. Lack of floor
and ceiling effect confirms CnV and reliability of both
scales.

Not all valid scales are reliable, and not all reliable scales
are valid. Therefore, it is neccessary to test the reliability
and validitiy of the scale together to develop a high qual-
ity scale. Perhaps, the greatest challenge is to come up
with a high quality scale that is psychometrically sound
and effective for use in research and clinical settings. In

this study, to ensure that Tr-PEESS v2.0 and GaziESAS
are psychometrically sound, we used a number of ana-
lytic methods to assess the validity and reliability of the
scales. Content validity means “evaluation of each item to
determine whether they represent the domain of inter-
est."”?* PEESS v2.0 is a content valid scale that CsV has
not been fully shown yet.34 Although the developers pub-
lished an article in 2015 to test CsV of PEESS v2.0, it was
tested only by histological and molecular correlates of
key clinical features of EoE.# The CsV of a scale is related
to the quality of analytic methods used, such as factorial
analysis, CgV, DV, item-total and item-item correlations,
and ceiling and floor effects.'9242%

GaziESAS showed a good performance both for CnV
(CVI > 0.8) and internal consistency for reliability. It
showed moderate to good correlations with the total-
disease dimension of KINDL and good to excellent cor-
relation with Tr-PEESS v2.0 for parent forms as CgV.
GaziESAS has also good DV, differentiating between chil-
dren uncompliant with treatment from children off treat-
ment due to remission.

Adaptive behaviors probably arise as a compensatory
mechanism to overcome dysphagia and may be used as
PRO in EoE studies. In PEESS v2.0, there are only 2 items
(item19,20) about adaptive behaviors within the fre-
guency domain. However, GaziESAS has a new adaptive
behavior domain that consisted of 12 items with very
good analytic results to use as a PRO.

Limitations

This study has some limitations. First, the sample size
of our study is enough to show reliability of the scale.
However, it is not enough to test the factorial structure
of the scale that is an important component of the vali-
dation. Also, there has still no study that tested the fac-
torial structure of the original PEESS v2.0, yet. However,
we tested the validity of Tr-PEESS v2.0 and GaziESAS
with DVand CgV analysis that have widespread use in
scale validity statistics. Our sample size is enough and
suitable for these analysis. Furthermore, EoE is classi-
fied under rare diseases therefore multicenter studies are
neccessary to reach larger sample sizes. Second, it is per-
formed in Turkish children with Tr-PEESS v2.0 at a single
reference center which may limit the generalizability of
the results. Third, GaziESAS is a parent-proxy scale as
yet waiting for development of children and adolescent
reports and severity domain.
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CONCLUSION

Tr-PEESS v2.0 is a valid and reliable tool to use as PRO
in EoE studies. GaziESAS, which was developed in this
study, is a high-quality parent-proxy scale with an
additional adaptive behavior domain that passed suc-
cessfully for all scale developmental stages for Turkish
children with EoE. Whether GaziESAS produces the
same effect in other languages is to be tested in future
studies.
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S1. Psychometric evaluation of GaziESAS

Content and Construct validity of GaziESAS

Fifteen of 52 items whose CVRcritical value was
<0.75 were excluded from the scale. The CnV of the
remaining 37 items in GaziESAS was evaluated by CVR
(0.87-1 for each item) and CVI (0.96 for total scale). Four
items with insufficient item analysis and two items with
the same answer “never” by all participants were omit-
ted leaving 31 items in the final GaziESAS (Supplement
2). There was a good correlation between two domains
of GaziESAS (r = 0.590, P< 0.001). The total score of
GaziESAS was excellently correlated with the symptoms
(r = 0.868, P< 0.001) and adaptive behaviour (r = 0.902,
P< 0.001) domains.

In the CgV analysis, GaziESAS and KINDL for parents were
applied to parents simultaneously. KINDL total score was
negatively correlated with GaziESAS's symptoms (r =
-0.420, P< 0.001), and adaptive behaviour (r = -0.343,
P=0.002) domains and total score (r = -0.451, P<0.001).
Disease dimension of KINDL was negatively correlated to
GaziESAS Symptoms domain (r=-0.304, p=0.007) and to
GaziESAS total score (r = -0.278, P= 0.014), respectively.

Another supporting evidence for the CsV of GaziESAS,
is negative correlation of EoE duration with symptoms

(r=-0.219, P=0.045) and adaptive behaviour (r = -0.294,
P =0.007) domains and total score (r =-0.292, P = 0.007).

Discriminant validity of GaziESAS
This section was given together with DV of Tr-PEESS v2.0

Reliability of GaziESAS

GaziESAS as total and as individual domains were found
to have a high internal consistency with Cronbach'’s
a 0.895 for the total score, 0.843 for the symptoms
and 0.848 for the adaptive behaviors domain, respec-
tively. ltem-total score CCs were 0.230 to 0.628. Item-
symptoms domain score and item-adaptive behaviour
domain score CCs were 0.282 to 0.558 and 0.301 to
0.6983, respectively.

Scores and the ceiling and floor effects of GaziESAS
GaziESAS consisted of 2 domains with 31 items (19 items
in symptoms domain and 12 items in adaptive behav-
iors domain). The range for total and domain scores of
GaziESAS is 0-100, with a higher score indicating worse
disease. The frequencies of minimum and maximum
scores of GaziESAS were 13.1% and 0% (less than 20%),
respectively according to the floor and ceiling effects
analyses.




SUPPLEMENT 2. GAZIESAS Litfen asagida belirtilen Eozinofilik Ozofajit (EO) ile ilgili
Gazi University Eosinophilic Esophagitis and Adaptive sorunlari ve davranislar dikkatlice okuyunuz. Son 1 ayda

Behaviour Scale: GaziESAS gocugunuzun durumuna gore en uygun segenegi isaretleyiniz.
Higbir zaman Bazen Sik sik
A) Semptomlar
1. Kusma © 0} ®
2. Karin agrisi © 0} ®
3.istahsizlik O] ® ®
4. Ogiirme O] ® ®
5. Abartili /asin gegirme © ®© ©]
6. Bulanti © 0} ®
7. Midede agn © 0} ®
8. Goguisde yanma-agri © 0} ®
9. Agiz kokusu © 0} ®
10. Agzina aci-eksi su gelmesi © ®© ©]
11. Yediklerinin agzina gelmesi © ®© ©]
12. Sert/kati gidalari yutamama © ®© ©]
13. Yemegi yutarken zorlanma © ®© ©]
14. Yemek yerken tekrar tekrar yutkunma © ®© ©]
15. Besinin bogazina takildigini hissetme © ®© ©]
16. Besinin bogaza takilmasi ve yutamama © ®© ©]
17. Besin takilinca kusup rahatlama © ®© ©]
18. Kilo alamama © @ ®
19. Sy, slt, meyve suyu gibi sivi besinlerle oksuruk © ®© ©]
B) Adaptif Davranislar
Cocuk ve ailesinin gelistirdigi adaptif davraniglar
20. Yemegi yasitlarina gore agir-yavas yeme © 0} ®
21. Yemek yerken cok gigneme © 0} ®
22. Yemek yerken ¢ok suicme © 0} ®
23. Yemegi kiigiik lokmalara bélerek yeme © 0} ®
24.Yemegi agizda bekletme © @ @)
25. Cabuk/erken doyma © @ @)
26. Yumusak/blenderdan gegcirilmis besinleri tercih etme © 0} ®
27. Sert/kati/yumusak olmayan besinleri yemekten kacinma/isteksizlik © 0} ®
28. Besinleri yumusatmak icin karistirarak yeme (pilavi yogurtla karistirmak gibi) © 0} ®
29. Yemek saatlerinde aglama/mizmizlik/huysuzluk © 0} ®
30. Kusmasin diye daha yumusak ve sulu yemekleri pisirmek © 0} ®
31. Yemek yedirmek i¢in israrci olmak/zorlamak © 0} ®




