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Summary: Objective. In this study, we have created and validated the Spanish translation of the Reflux Symptom
Index (Sp-RSI).

Materials and Methods. RSI was translated according to the World Health Organization recommendation for the
translation and adaptation of instruments. The final version of the Sp-RSI was administered twice (day 0 and day 7) to
150 participants with and without laryngopharyngeal reflux symptoms. Reliability was measured with Cronbach «,
and temporal stability was measured with intraclass correlation coefficient.

Results. One hundred fifty participants were included. Internal consistency of the Sp-RSI measured with Cronbach «
was 0.872. A subgroup analysis was performed according to age (<55 and >55 years) and sex (female, male), with
Cronbach « values of 0.854, 0.869, 0.852, and 0.897, respectively. The intraclass correlation coefficient was 0.987.
According to age (<55 and >55 years) and sex (female, male), the intraclass correlation coefficients were 0.990, 0.984,
0.987, and 0.987, respectively.

Conclusions. The Sp-RSI reported a very high internal consistency and reliability. It is, therefore, a valid, inexpen-
sive, and reliable tool for assessing laryngopharyngeal reflux symptoms and may be used for screening among the

Spanish-speaking medical community.
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INTRODUCTION
Patients with gastroesophageal reflux disease may complain of
typical and atypical symptoms.' Atypical symptoms include
those caused by the backflow of gastric content into the throat,
such as pepsin or acid.” Those symptoms are classified as lar-
yngopharyngeal reflux (LPR),” which can account for 10% of
patients attending otolaryngology consultations.”

LPR diagnosis is a challenge to otolaryngologists, and the
diagnostic methodology is not well established yet. Multichan-
nel intraluminal impedance and 24-hour dual-probe pH-metry
are considered the gold standard tests.” Nevertheless, these tests
have shown some flaws in diagnosing LPR.°"® Furthermore,
these tests cannot be performed in all patients suspected of pre-
senting LPR given their invasiveness and high cost. For this
reason, otolaryngologists usually overdiagnose and overtreat
LPR, leading to an economic burden’ and a health risk."” Cur-
rently, new strategies are being developed, including pepsin
detection as a diagnostic test for LPR,'' but their role in the
diagnostic protocol of LPR is still unclear.
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Besides the diagnostic and therapeutic protocol of the LPR
not being clear, it is widely accepted that the suspected diagno-
ses rely on symptoms and exploratory findings.”

Exploratory findings and clinical symptoms were addressed
by Belafsky et al in 2002 in the Reflux Finding Score'” and the
Reflux Symptom Index (RSI)."* The RSI is a self-administered
nine-item symptom questionnaire for the assessment of symp-
toms related to LPR. The scale for each individual item ranges
from 0 (no problem) to 5 (severe problem), with a maximum
total score of 45 points.

RSI and Reflux Finding Score can be used as screening tests
in patients suspected of suffering LPR. Those who fulfill the
criteria may be subjected to further tests.

RSI is a valuable tool. Despite the fact that it has been
called into question for its low specificity,'*'” it has shown
high sensitivity when detecting LPR.'® In addition, it is
easy to use, inexpensive, and it does not require special
equipment. For all these reasons, it is widely used as a diag-
nostic tool in the majority of studies regarding LPR. The
questionnaire has been translated into several languages,
including Hebrew, Greek, Chinese, French, Filipino, Ital-
ian, and Arabic,'°"?* but not into Spanish yet. Two trans-
lations of RSI to Spanish have been published,”*** but
they have not been validated yet.

Spanish is the second most spoken language in the world
with regard to the number of native speakers. The aim of
this study was to document the reliability and validity of our
Spanish translation of RSI (Sp-RSI).

MATERIALS AND METHODS
RSl translation
RSl is a questionnaire designed to assist in diagnosing LPR. It
includes nine related symptoms and each item can be rated
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Puntte del 0 (nada) al 5 (mucho), cudnto le han afectado los sintomas o problemas de la lista

siguiente durante el dltimo mes.

Sintoma

1. Afonia u otros cambios en la voz.

garganta.

2. Carraspeo, o necesidad de aclarar la

de la nariz.

3. sensacién de tragar moco que cae por detras

pastillas.

4. Dificultad para tragar comida, liquidos o

5. Tos después de comer o tras estar tumbado.

atragantamiento/ahogo.

6. Dificultad para respirar o episodios de

7. Ataques de tos.

tragar.

8. Sensacién de bulto o de tener algo pegado en
la garganta. Sensacion de tener algo a medio

pecho.

TOTAL

9. Sensacién de que el 4cido del estomago sube
a la garganta. Quemazo6n u opresién en el

FIGURE 1. Spanish translation of RSI (Sp-RSI).

from 0 to 5. A total score of 13 or more points represents a high
suspicion of LPR.

We followed the recommendations of the World Health
Organization for the translation and adaptation of instru-
ments, the following way: (1) A first translation (v1) was car-
ried out by a multidisciplinary team, which included two
general otolaryngologists, a senior otolaryngology professor,
two experts in swallowing and voice disorders, and an epidemi-
ologist, all native speakers of Spanish, and a native English
speaker. (2) vl was sent to a panel of six experts in swallowing
and voice disorders throughout Spain. Two versions of the test
(v2 and v3) were developed until a general consensus was
reached. (3) The third version (v3) was sent to a bilingual
English-Spanish speaker general practitioner for back-transla-
tion. No changes were made. (4) Afterward, a pretest cognitive
interview was carried out in 50 patients to check the compre-
hensibility of the translated questionnaire. A fourth version
(v4) of the test was thus obtained (Figure 1), which was sent
again to the panel of experts to obtain a general consensus.

Participants

The objective of this study was to assess the reliability of the
Spanish version of the RSI scale. To this end, from December
2016 to October 2017, 150 participants with and without LPR
symptoms were recruited from the otolaryngology outpatient
clinic of a tertiary-level referral center in Spain.

Exclusion criteria

Patients who refused to participate in the study and patients
who had started treatment before the second test were
excluded, as were participants who did not have sufficient cog-
nitive skills to complete the questionnaires. Cognitive skills
were assessed by interview and from pre-existent medical
records of cognitive impairment.

Lost to follow-up criteria

Participants were telephoned on the seventh day after having
completed the first questionnaire. If the participants did not
answer, they were called again on the eighth day. If there still
was no answer, they were considered a loss to follow-up.

Variables

Demographic and clinical variables

In the first interview, clinical and demographic variables were
recorded. Age, sex, profession, voice professional (yes/no),
smoking habit, drinking habit, and history of reflux disease
were considered.

Sp-RSI-1 and Sp-RSI-2

The results of Sp-RSI on day 0 (Sp-RSI-1) and day 7 (Sp-RSI-
2) were recorded and classified into four intervals for the pur-
pose of the study: interval 1: 0—12 points; interval 2: 13—23
points; interval 3: 24—34 points: interval 4: 35—45 points.

Statistical methods and psychometric evaluation of the
instruments

Reliability

Reliability refers to consistency or dependability after repeated
measurements. It can be evaluated by ascertaining consistency,
temporal stability, and interobserver concordance.

Consistency. Consistency refers to the extent to which
each question of the scale relates to the rest. Cronbach « is the
most widely used method to measure it. Values over 0.80 sug-
gest a strong construct validity, which gets better the closer it is
to 1. Cronbach « was measured using the first RSI to prevent
memory bias.
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Temporal stability. This is also known as test-retest reli-
ability; it refers to the concordance between the scores of
repeated measurements from the same participant. It can be
assessed by the intraclass correlation coefficient. A correlation
over 0.80 is considered a high correlation value.

A repeated measurement was made after a 7-day interval to
prevent memory bias, but, at the same time, ensure compara-
bility between both tests. Both participants and interviewer did
not have access to the first RSI questionnaire to prevent mem-
ory bias. Patients were asked not to follow any treatment
before the second test was performed to ensure comparability
between both measurements.

We used a mixed model containing random effects (partici-
pants) and fixed effects (questionnaire items), as well as the
intraclass correlation coefficient and an absolute agreement
model.

Statistical analysis was conducted with SPSS for Macintosh
Version 23.0 (IBM Corp, Armonk, NY). Internal consistency
was measured with Cronbach « and temporal stability by using
the intraclass correlation coefficient (P < 0.05).

Institutional review board approval

The study was performed in accordance with the ethical stand-
ards laid down in the Declaration of Helsinki. The study proto-
col was approved by the Research and Ethics Committee of the
Hospital Complex of Santiago de Compostela, register code
2016/395.

RESULTS

Participants

One hundred fifty participants were included. Forty-three par-
ticipants were excluded because they were lost to follow-up.
No participants were excluded for following treatment before
the second tests were performed. Fighty-five were women and
65 were men. Mean age was 54.09 and median age 55 (range
13—97). Percentiles 25 and 75 were 40.75 and 68 years old,
respectively.

RSl distribution
The average RSI result was 10.4 and the median was 7; range
38 (0—38). Percentiles 25 and 75 were 0 and 17.

There was an asymmetry of 0.913, which can be read as pos-
itive. The distribution of results by interval can be seen in
Figure 2.

Consistency

Internal consistency of Sp-RSI measured with Cronbach « was
0.872 for nine items. Internal consistency was still over 0.844
after removing every item of the test (Table 1), and in none of
those cases was it greater.

Consistency was measured within a subgroup analysis
according to age. Patients were divided into two groups,
<55 years of age, 70 patients, and >55 years of age, including
80 patients. The Cronbach « values were 0.854 and 0.869,
respectively. After removing every item of the test, minimum

RSl interval

100

80+

60

Frequency

407

20

Interval | (0-12)

Interval Il (13-23)
RSI interval

Interval 11l (24-34) Interval IV (35-45)

FIGURE 2. RSl interval distribution.
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TABLE 1.
Consistency of the Spanish Version of the RSI Measured
With Cronbach o

Total <bby >bby Male Female
Cronbach « 0.872 0854 0.869 0.897 0.852

Cronbach « if the element has been suppressed

RSI_1 0.862 0.841 0.861 0.890 0.840
RSI_2 0.844 0.827 0.840 0.875 0.820
RSI_3 0.858 0.847 0.850 0.882 0.841
RSI_4 0.866 0.849 0.864 0.889 0.849
RSI_5 0.862 0.847 0.858 0.892 0.838
RSI_6 0.867 0.843 0.869 0.895 0.846
RSI_7 0.847 0.823 0.848 0.875 0.826
RSI_8 0.849 0.834 0.844 0.887 0.819
RSI_9 0.860 0.836 0.859 0.886 0.840

values were 0.823 and 0.840, respectively. In no case was con-
sistency greater (Table 1).

Regarding gender, 85 females obtained a 0.852 Cronbach «
result, and for 65 males, it was 0.897.

Intraclass correlation coefficient
The intraclass correlation coefficient was 0.987 (confidence
interval [CI] 95%: 982—991).

In women, it was 0.987 (CI 95%: 980—992), and, in men, it
was also 0.987 (CI 95%: 979—992); there were no differences
by sex.

With regard to age, ICC in <55-year-olds was 0.990 (CI
95%: 983—994), and in >55-year-olds, it was 0.984 (CI 95%:
975—-990).

The maximum result is 1; therefore, these results categorize
this test as having a very high correlation.

DISCUSSION
This is the first validated Spanish version of RSI. The psycho-
metric evaluation of the translated test shows excellent results
in consistency, reliability, and construct validity. This Sp-RSI
has also shown an excellent result when studying subgroups of
sex and age.

There are two previous translations of RSI into Spanish.
We considered those to our translation, but we found some
issues with them. Olavarria and Cortez” used dialectal varia-
tions, specifically in questions 6, 8, and 9. Furthermore, they
used confusing concepts and words that we detected in our pre-
test cognitive interview, specifically in questions 1, 3 and 7.
Vizquez de la Iglesia et al** used only eight questions, as they
suppressed the fourth question. Also, they score each question
from 0 to 2, instead of 0—5. We believe some parts of the trans-
lations are not accurate, specifically questions 2, 3, and 5 (origi-
nally 6) and we found confusing concepts in questions 1, 3, and
6 (originally 7).

A high RSI value has been associated with other factors such
as allergies,” asthma,”® psychiatric disorders,”’ or tobacco,”
among others. Unlike other authors, we have not excluded

23,24

those patients. Their inclusion increases the external validity of
our work, and it does not affect its internal validity since we
did not diagnose LPR in this study.

Furthermore, other authors have suggested modifications of
the original RSI test,'”'*** whereas we have not changed the
original version.

In our version, Cronbach « was high for the general popula-
tion (0.872) and also when studying subgroups of sex and age.
Internal consistency was still high after removing every item of
the test and in none of those cases was it greater than 0.872. It
can be read as there being no item with a higher weight in con-
sistency than the rest. These results are similar to those pub-
lished in the case of the Greek (0.865)'° and French
translations (0.85)”; lower than in the Filipino (0.94)*' and
Italian (0.99)** ones, but higher than in the Chinese (0.715)'*
and Arabic (0.72)" translations.

Consistency was slightly higher in the male population
(0.897 male, 0.852 female), even though it was still high in
females. This difference could be explained because a high
percentage of the female population were menopausal
females with nonspecific throat symptoms. It is known that
the menopausal syndrome includes pharynx and larynx
symptoms,””*" which can diminish consistency in this sub-
group of patients.

Test-retest reliability measured with the intraclass correla-
tion coefficient was also high, 0.987 (CI 95%: 982—991). There
were no differences by sex, but there was a slight difference by
age, with a better result for patients under 55 years of age,
0.990 (CT 95%: 983—994). These findings are to be expected,
given that elderly patients have more difficulty in understand-
ing, expressing, and grading their symptoms. However, it was
a slight difference, and the temporal reliability measured by
ICC was still very high, 0.984 (CI 95%: 975—990).

These results are similar to those published in the Chinese
(0.750-0.971)," Filipino (0.92),”' and Italian versions (0.99)*;
and noticeably higher than those found in the French transla-
tion (0.78 cases, 0.71 controls),”’ Arabic translation (0.799),"
and those in the original version by Belafsky et al (0.81)."”
Although Printza et al used different parameters in the Greek
translation (Spearman-Brown; Guttman split-half reliability
coefficients), they also obtained an adequate test-retest
reliability.'®

The second interview was a telephone one, and given that it
might have brought about bias, we tried our best to control it.
Neither the interviewer nor the participant had access to
the responses of the first RSI questionnaire during the second
interview.

A strong point of our study was the sample. We included a
large sample of the same health area, with the same access to
health services.

An apparent weakness of our work was the asymmetry of
the distribution of participants. Approximately two-thirds of
subjects had an RSI under 13 (Figure 2). Nevertheless, this
does not debilitate the consistency of the test; it makes it stron-
ger. Participants with low rates in RSI have less intrinsic moti-
vation to remember the answers to the test. However, the
consistency and temporal stability were high. In this study, we
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did not want to overweigh higher scores of RSI, we wanted to
use this scale in the whole range of results.

Our translation was done in Spain. Even though Latin
American Spanish is almost the same as mainland Spain Span-
ish, there are slight differences between them. Two of the main
authors are from Latin America, so we have tried to use words
and expressions used in these countries.

In our study, we have not measured construct and criterion
validity, which is a determination of the degree to which a test
measures what it has been designed to. Even though construct
validity has been ascertained in other papers,'®'*' we have
designed this work to measure internal consistency and reliabil-
ity exclusively.

CONCLUSIONS
RSI has shown an excellent correlation with LPR.*' The RSI
questionnaire is inexpensive, fast and easy to administer, and it
is available to every otolaryngologist and primary care consul-
tant. Our Sp-RSI reported good, highly reproducible construct
validity. Therefore, we hope that Sp-RSI will be made avail-
able to all the Spanish-speaking medical community.
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