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Background/Aims: The Reflux Symptom Index (RSI) is a questionnaire that evaluates the severity of extra-esophageal symptoms and
is one of the most widely used measures to evaluate LPR. This study assessed the validity and reliability of the RSI questionnaire
in Bahasa Indonesia and investigated the association between each extra-esophageal symptom reported in the questionnaire and
the severity of erosive esophagitis as determined by endoscopic findings.

Methods: 85 adult patients with GERD symptoms had an upper endoscopy examination and were asked to complete the translated
RSI. The validity and reliability of the questionnaire were assessed.

Results: The construct validity of the RSI translated into Bahasa Indonesia was verified with the r value of each question being higher
than the crucial table value (r>0.213, p<0.05). Our questionnaire had a Cronbach alpha value of 0.81, which indicates an acceptable
level of internal consistency. At least one extra-esophageal symptom was seen in 91.7% of patients with Los Angeles (LA) grade B
or higher-grade esophagitis. In addition, the presence of extra-esophageal symptoms was associated with significant mucosal erosion
(p=0.20). The symptoms of cough after eating or lying down and chronic cough were associated with the severity of esophageal mu-
cosal erosion (p<0.05).

Conclusions: The version of RSI translated into Bahasa Indonesia is a valid and reliable tool for assessing extra-esophageal GERD
symptoms. The occurrence of extra-esophageal symptoms in patients with typical GERD symptoms is associated with endoscopic
findings of LA grade B or erosive esophagitis of higher severity. (Korean J Gastroenterol 2023;82:18-24)
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INTRODUCTION

Gastroesophageal reflux disease (GERD) is characterized
by the reflux of the stomach contents into the esophagus,
resulting in symptoms and complications.l The reported preva-
lence of GERD in the adult population worldwide was 13.9%.2
There are substantial differences in the prevalence of GERD
between regions and countries, with Indonesia reporting a
prevalence rate of 57.6%.2 In addition to classic symptoms
such as heartburn and regurgitation, GERD may also manifest
extra-esophageal symptoms, including chronic cough, throat
clearing, hoarseness, asthma, and laryngitis. It is estimated
that almost a third of GERD patients have extra-esophageal
symptoms, with atypical chest pain being most frequently re-
ported, followed by dysphagia and hoarseness.*®

Extra-esophageal GERD symptoms are believed to be induced
by the microaspiration of gastric contents resulting in a direct
injury to the larynx, which is referred to as laryngoesophageal
reflux (LPR). Stimulation of the esophageal-tracheobronchial
reflex by the vagus nerve is proposed as another underlying
mechanism.* LPR and other extraesophageal manifestations
of GERD are evaluated via laryngoscopy. LPR is characterized
by posterior commissure hypertrophy, laryngeal and arytenoid
inflammation, vocal cord edema, and endolaryngeal mucus.®

The most common objective test for evaluating GERD symp-
toms is upper endoscopy. According to a recent consensus,
a diagnosis of GERD is made when a patient presents with
heartburn and regurgitation in addition to Los Angeles (LA)
grade B erosive esophagitis on endoscopy. In addition, an endo-
scopic finding of LA grade C or D erosive esophagitis is conclusive
evidence of GERD.* The presence and severity of erosive esoph-
agitis determine the treatment strategy.

On the other hand, the diagnosis of extra-esophageal GERD
is hard to establish since the symptoms are elusive and overlap
with those of other diseases.” Therefore, in patients with symp-
toms of extra-esophageal GERD, endoscopic results of LA grade
B or higher are considered clinically significant erosive
esophagitis. Usually, 24-hour reflux monitoring is required to
identify the causality of GERD with its extra-esophageal
manifestations.’ However, such monitoring facilities are not
readily available at many health centers in Indonesia. Furthermore,
Indonesia has limited endoscopy centers despite being the
fourth most populous country in the world. Moreover, the preva-
lence of extra-esophageal symptoms in GERD has not been
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studied in Indonesia.

The Reflux Symptom Index (RSI) is a questionnaire that
focuses on extra-esophageal symptoms and is one of the
most widely used measures to evaluate LPR. The RSI ques-
tionnaire comprises nine subdomains, with scores ranging
from O to 45. Patients with scores >13 are considered positive
for LPR.2 Translations of the RS questionnaire in several lan-
guages, including Spanish, Brazilian-Portuguese, Turkish, and

Polish have been published.”*?

Indonesia is a country with
diverse ethnicity and cultural backgrounds. Hence, it is essen-
tial to consider cross-cultural aspects when translating the
RSI questionnaire to Bahasa Indonesia. Valid and reliable
measures to evaluate extra-esophageal symptoms are still re-
quired since most of these symptoms are not specific. The
primary objective of our study was to evaluate the validity
and reliability of the RSI questionnaire translated to Bahasa
Indonesia. Our secondary objective was to determine the prev-
alence of extra-esophageal symptoms of GERD and the fac-

tors associated with them.

SUBJECTS AND METHODS

1. Translation and cultural adaptation

The process of translating the RSI questionnaire to Bahasa
Indonesia was done using the method suggested by Acquadro
et al.® Two professional translators (N.B. and H.P.) worked
independently to generate the first two versions of the forward
translation (v1 and v2). Differences were discussed with two
gastroenterology experts (M.M. and T.S.) and one senior otolar-
yngologist (R.F.P.) until consensus was achieved (v3). This ver-
sion (v3) was handed to another licensed translator with a
medical background (I.K.) for backward translation. At this step,
no modifications were made since the back-translation was
relatively similar to the original. Ten patients of different ethnic
backgrounds (4 Javanese, 3 Madurese, 1 Sundanese, and
1 Mongoloid) were then subjected to a pre-test cognitive inter-
view to confirm that the translated questionnaire was
understandable. Consensus was reached on the final version
of the questionnaire (v4) after considering participant feedback.
The main structure of the original questionnaire was retained

during the translation process.

2. Study design and population

This was a cross-sectional study conducted in the gastro-

Vol. 82 No. 1, July 2023



20 Sugihartono T et al. Reflux Symptoms Index

enterology clinics at Dr. Soetomo General Hospital, Surabaya,
and Siti Khadijah Sepanjang Hospital Sidoarjo. Eighty-five
adults (aged >18 years old) who were evaluated via endos-
copy for GERD were enrolled in our study. We included pa-
tients with symptoms of heartburn and/or regurgitation at
least twice a week over the previous 3 months. The exclusion
criteria included patients with a history of autoimmune dis-
ease, cirrhosis, chronic rhinosinusitis, malignancy, asthma,
cardiovascular disease, and pregnant women. Patients with
normal esophageal mucosal findings on esophagogas-
troduodenoscopy (EGD) but demonstrating other gastro-
duodenal pathologies were also excluded. All study partic-
ipants were recruited consecutively by two gastroenterology
experts and were not allowed to take acid-suppressant medi-
cation four weeks prior to endoscopy. Each participant pro-
vided informed consent following ethical clearance by the
Medical Research Ethics Committee of the Dr. Soetomo
General Hospital.

The data collected included sex, age, marital status, eth-
nicity, BMI, and changes in the esophageal mucosa on EGD.
The LA classification system was used to describe the extent
of visible mucosal breaks as follows: LA Grade A, one (or
more) mucosal break(s) <56 mm not extending between the
tops of two mucosal folds; LA grade B, one (or more) mu-
cosal break(s) >5 mm not extending between the tops of
two mucosal folds; LA grade C, one (or more) mucosal
break(s), continuous between the tops of two or more mu-
cosal folds but involving <75% of the circumference; LA grade
D, One (or more) mucosal break(s) involving >75% of the
circumference.™

3. Statistical analysis

Descriptive statistics were analyzed using the mean
(xstandard deviation), number (n), and percentage (%). We
used the Pearson product-moment correlation test to evaluate
the construct validity of the RSI by comparing the r value
to the critical table value for each item in the overall survey
(r>0.213,
Cronbach’s alpha internal consistency measurement, with al-

p<0.05).15 Reliability was measured using

pha values classified as follows: excellent (>0.9), good (>0.8),
acceptable (>0.7), questionable (>0.6), poor (>0.5), un-
acceptable (<0.5).™°
the RSI to discriminate LA grade B or higher esophagitis was

The ability of the translated version of

evaluated using receiver operating characteristic (ROC)

analysis. The association between each extra-esophageal
symptom presented in the RSI and the esophagitis grade was
assessed using the Spearman p coefficient. All data were ana-
lyzed using IBM SPSS Statistics version 25.0 (IBM Co.,
Armonk, NY, USA).

RESULTS

Table 1 presents the clinical characteristics of the 85 par-
ticipants in this study. The study population had a mean age
of 41 years. Among the subjects, 69.4% were female and
68.2% were married. In terms of ethnicity, 72.9% of the study
population was Javanese, 17.6% Madurese, 5.9% Chinese,
and 3.6% Sundanese. The average BMI was 23.8 kg/m”. EGD
investigation revealed that 35.3% of the subjects had no mu-
cosal break, 38.8% had LA grade A esophagitis, 23.5% had
LA grade B esophagitis, and 2% had LA grade C esophagitis.

The construct validity of the version of RSI questionnaire

Table 1. Characteristics of the study participants

Characteristic n (%) or mean+SD
Sex

Male 26 (30.6)

Female 59 (69.4)
Age 41.1+13.3
Marital status

Married 58 (68.2)

Single 22 (25.9)

Divorced 5 (5.9)
BMI 23.817.4
Ethnicity

Javanese 62 (72.9)

Madurese 15 (17.6)

Chinese 5(5.9)

Sundanese ( 6)
Smoking 5 (17.6)
Alcohol Consumption 6 (7.1)
Extra-esophageal symptoms 71 (83.53)
Esophageal mucosa on EGD

Normal 35.3)

LA Grade A esophagitis 38.8)

LA Grade C esophagitis 4)

0)

Values are presented as number (%) or meantstandard deviation.
EGD, esophagogastroduodenoscopy; LA grade A-D esophagitis,
Los Angeles grade A-D esophagitis.

0(
3(
LA Grade B esophagitis 0(23.5)
2(2.
0 (0.

LA grade D esophagitis
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translated to Bahasa Indonesia was verified with the r value
of each question being higher than the crucial table value
(r>0.213, p<0.05) (Table 2). The questionnaire had a Cronbach
alpha value of 0.81, which indicates an acceptable level of

Table 2. Pearson Correlation coefficient of the Reflux Symptom Index
questionnaire

Item r o
Question 1 0.577 <0.01
Suara serak atau masalah suara

Question 2 0.698 <0.01
Mendehem

Question 3 0.752 <0.01
Lendir atau mukus berlebih di tenggorok

Question 4 0.682 <0.01
Kesulitan menelan (makanan, cairan, atau pil)

Question 5 0.613 <0.01
Batuk setelah makan atau berbaring

Question 6 0.583 <0.01
Kesulitan bernapas atau tersedak

Question 7 0.607 <0.01
Batuk yang mengganggu

Question 8 0.785 <0.01
Rasa mengganjal di tenggorokan

Question 9 0.513 <0.01

Rasa panas di ulu hati, nyeri dada, gangguan
pencernaan, atau asam lambung yang
bergerak naik ke atas

ROC Curve

08

08

Sensitivity

04

0z

0o 0z 0.4 0.6 0.8 1.0
1 - Specificity

Diagonal segments are produced by ties.

Fig. 1. Receiver operating characteristic (ROC) curves of the
Indonesian version of RSI. RSI, Reflux Symptom Index.
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internal consistency.

The ROC curve analysis of the translated version of the
RSI questionnaire revealed an area under the curve (AUC)
of 0.647 (0.518-0.755) (Fig. 1). However, a diagnostic cut-off
point could not be determined since the AUC was <O0.7.

The prevalence of extra-esophageal symptoms in the study
was 83.53%. Among patients with LA grade B or higher esoph-
agitis, 91.7% had at least one extra-esophageal symptom. The
presence of extra-esophageal symptoms was found to be
associated with significant mucosal erosion (p=0.20) (Table
3). A further breakdown of the extra-esophageal symptoms
showed that the prevalence of chronic cough in subjects with
LA grade B or higher esophagijtis was 50%. In contrast, the
prevalence was only 14.3% in those not suffering from LA
grade B or higher esophagitis. The prevalence of cough after
eating or lying down was 59.1% in subjects with significant

Table 3. Prevalence of extra-esophageal symptoms in patients with
significant erosive esophagitis and those without

Significant erosive
esophagitis

No significant
erosive esophagitis

Group (LA grade B or (LAgrade Aor  Pvalue
higher) normal)
Subject with 20 (91.7) 41 (65.1) 0.020
EXTRA-ESOPH
AGEAL
symptoms
Subject 2(8.3) 22 (34.9)
without
EXTRA-ESOPH
AGEAL
symptoms
Values are presented as number (%).
LA grade, Los Angeles grade.
Endoscopy
il result
W Normal
W LA grade A
B LA grade B
W LA grade C

Count

RSI 5 absent

RSI 5 Present

Error Bars: 95% CI

Fig. 2. Association between Reflux Symptom Index (RSI), Questior
5 and the grade of esophagitis. LA grade, Los Angeles grade; Cl
confidence interval.
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Endoscopy
Result

W Normal

WA grade A
M LA grade B
LA grade C

a0

Count

RSIT absent

RSIT present
Error Bars: 95% Cl

Fig. 3. Association between Reflux Symptom Index (RSI), Question
7 and the grade of esophagitis. LA grade, Los Angeles grade; Cl,
confidence interval.

Endoscopy
Result
W Normal
M GERD LA grade A
M GERD LA grade B
W GERD LA grads C

40

30

Count

20

RSI9 absent

RSI9 present
Etror Bars: 95% Cl

Fig. 4. Association between Reflux Symptom Index (RST), Question
9 and the grade of esophagitis. GERD, gastroesophageal reflux
disease; LA grade, Los Angeles grade; Cl, confidence interval.

erosive esophagitis, while it was only present in 17.5% of
those without significant erosive esophagitis. The correlation
analysis demonstrated that questions 5 (cough after eating
or lying down), 7 (chronic cough), and 9 (heartburn, chest
pain, indigestion, or reflux symptoms) in the RSI questionnaire
were associated with severity of esophageal mucosal erosion
(p<0.05) (Figs. 2-4). In addition, Table 4 presents the correla-
tion between each extra-esophageal symptom and the LA

grade of erosive esophagitis.

DISCUSSION

In this study, the validity and reliability of the RSI ques-
tionnaire translated into Bahasa Indonesia for the assessment
of the extra-esophageal symptoms of GERD were demonstrated.
The reliability analysis showed that the translated questionnaire

had an alpha value of 0.81, which was classified as good

Table 4. Correlation between each extra-esophageal symptom and LA
erosive esophagitis grade

Symptoms Spearman rho p-value
RSI 1 0.08 0.46

Hoarseness

RSI 2 0.1 0.357
Clearing throat

RSI 3 0.051 0.641
Excessive throat mucus or post nasal drip

RSI 4 0.166 0.128
Difficulty swallowing

RSI 5 0.356 0.001
Coughing after eating or lying down

RSI 6 0.065 0.553
Breathing difficulties or choking

RSI'7 0.316 0.003
Cough

RSI 8 -0.034 0.753

Sensation of something sticking or lump
on the throat

RSI 9 0.234 0.031
Heartburn, chest pain, indigestion, or
stomach acid coming up

LA, Los Angeles; RSI, Reflux Symptom Index.

reliability."” The results are in line with previous studies that
evaluated the translation of the RSI questionnaire into multiple

languages.”™

The pre-final version of the translated RSI ques-
tionnaire was tested first on ten patients to ensure that it
was comprehensible to individuals from various cultural
backgrounds. Since Javanese, Sundanese, and Madurese are
three of the five most common ethnic groups in Indonesia,
the participants of the study were an accurate representation
of the national population."® The AUC of the translated ques-
tionnaire for predicting significant erosive esophagitis was
0.647 (range 0.518-0.755). However, the low value of the AUC
was expected since the questionnaire was initially developed
to evaluate extra-esophageal symptoms and predict LPR.
In the study, 83.53% of the subjects showed ex-
tra-esophageal symptoms in GERD. This humber is higher than
those of previous studies and may be attributed to the small
sample size and the recruitment method in our study.>™ This
study revealed that extra-esophageal symptoms were more
prevalent in patients with LA grade B or higher esophagitis
compared to those without mucosal erosion or with LA grade
A esophagitis. A significant association between the presence
of extra-esophageal symptoms and higher grade esophageal
erosion was also demonstrated (Table 3). Several earlier studies
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have also reported similar findings.>**** The ProGERD study
showed that extra-esophageal symptoms are significantly more
prevalent in patients with erosive reflux disease (ERD) com-
pared with patients with non-erosive reflux disease (NERD).5
The study demonstrated LA grade C/D esophagitis to be one
of the risk factors for extra-esophageal symptoms. A deeper
analysis showed that the extra-esophageal symptoms asso-
ciated with erosive esophagitis were chronic cough and cough
after lying down. No significant correlation was found for the
other extra-esophageal symptoms. However, one study done
in 2008 reported the absence of a significant relationship
between extra-esophageal symptoms and the grade of
esophagitis.19 The discrepancies between this and the current
study may be explained by the differences in recruitment criteria
and the methods used for the assessment of extra-esophageal
GERD.

The latest guideline of the American College of
Gastroenterology (ACG) on GERD states that the role of endos-
copy in the diagnosis of extra-esophageal GERD is not yet
clear.” While the presence of significant esophageal erosion
during endoscopy indicates GERD, the causality of the reflux
and esophageal symptoms is still hard to establish. Endoscopic
findings are also not specific and may be found even in asympto-
matic individuals.?? It should be noted, however, that the study
documenting this finding included the presence of LA grade
A esophagitis as a definite diagnosis of GERD. According to
the current paradigm LA grade A esophagitis is not a reliable
finding and should not be used to for the diagnosis of GERD.
Similarly, laryngoscopy findings have been shown to have a
low correlation with extra-esophageal symptoms and pH-im-
pedance monitorinzcg,.a'7 Currently, 24-hour-pH monitoring or im-
pedance monitoring is more useful to diagnose ex-
tra-esophageal GERD, as these tests can record the temporal
association between reflux and the symptoms and establish
causality.7 Our findings may imply that RSI accompanied by
significant esophageal erosion via endoscopic findings may
indicate extra-esophageal GERD more definitively. However,
a confirmed diagnosis still requires reflux monitoring.

We recognize that the association between extra-esophageal
symptoms and ERD in our study might represent coexisting
pathology and may not be caused by GERD alone. In fact,
this is one of the challenges faced in the diagnosis of ex-
tra-esophageal GERD as there is no gold standard to establish
the causality of the symptoms to the reflux. The study has
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a cross-sectional design that also implies that no causal rela-
tionship may be inferred from this association. Unfortunately,
we had only two participants who had LA grade C esophagitis
and no participant with grade D esophagitis. The absence
of sufficient patients in each grade of severity of esophagitis
was a drawback as symptoms and esophagitis severity could
not be correlated in their entirety. We did not perform a laryngo-
scopy to identify the laryngeal damage due to LPR. The recruit-
ment method of our study may have introduced bias since
the subjects were from a gastroenterology clinic in the referral
hospitals. Finally, we also recognize the relatively small sample
size as another weakness in our study.

The version of the RSI questionnaire translated to Bahasa
Indonesia was found to be valid and reliable for assessing
extra-esophageal GERD symptoms. The occurrence of ex-
tra-esophageal symptoms in patients with typical GERD symp-
toms is associated with endoscopic findings of LA grade B
or higher erosive esophagitis.
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