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Abstract

Background. Laryngopharyngeal reflux symptoms assessed with the reflux symptom index
can overlap with non-allergic rhinitis symptoms. This study aims to explore the association
between the reflux symptom index and nasal symptoms in non-allergic rhinitis patients.
Methods. A cross-sectional study was conducted on consecutive adults with non-allergic
rhinitis. The reflux symptom index (score of more than 13 = laryngopharyngeal reflux) and
nasal symptoms (categorised as mild (total score of 0–3), moderate (4–7) or severe (8–12))
were assessed.
Results. The study included 227 participants (aged 58.64 ± 12.39 years, 59.5 per cent female).
The reflux symptom index scores increased with total nasal symptom scores (mild vs moder-
ate vs severe, 8.61 ± 6.27 vs 12.94 ± 7.4 vs 16.40 ± 8.10; p < 0.01). Logistic regression indicated
that laryngopharyngeal reflux is more likely in patients with severe nose block (odds ratio 5.47
(95 per cent confidence interval = 2.16–13.87); p < 0.01).
Conclusion. Laryngopharyngeal reflux symptoms are associated with nasal symptom severity,
and nasal symptoms should be primarily treated. Those with predominant nose block and lar-
yngopharyngeal reflux symptoms are more likely to have laryngopharyngeal reflux.

Introduction

Non-allergic rhinitis is a non-immunoglobulin E mediated disease with various under-
lying pathologies.1 Laryngopharyngeal reflux (LPR) has been associated as an underlying
pathology.2 Laryngopharyngeal reflux is a chronic inflammatory condition of the larynx
caused by exposure to gastric content and presents with chronic throat symptoms. It is
assessed using the reflux symptom index, and a score of more than 13 predicts this
diagnosis.3

Non-allergic rhinitis patients with chronic throat symptoms and high reflux symptom
index scores will raise suspicion of LPR. Clinicians treating non-allergic rhinitis may ini-
tiate a trial of high-dose proton pump inhibitors to both diagnose and treat LPR.4

However, throat symptoms may also be caused by nasal pathologies.5 The severity of
nasal symptoms may contribute to a high reflux symptom index score. This study
aimed to assess the reflux symptom index among non-allergic rhinitis patients and deter-
mine its relationship with nasal symptom severity. It is hoped that the findings will aid
clinicians in the careful selection of patients who need reflux therapy.

Methods

This was a cross-sectional study. Appropriate ethics approval from the institutional review
board was obtained prior to study commencement, and participants provided informed
consent.

Study population

Consecutive adult patients (aged 18 years or more) with chronic rhinitis symptoms and
negative skin prick test results were recruited. All patients complained of experiencing at
least one of the following nasal symptoms for the previous six months: nasal obstruction,
runny nose, nasal itching and sneezing. A skin prick test was performed within one year
of recruitment. Those with negative skin prick test results were defined as non-allergic
rhinitis patients. We excluded individuals who had received treatment with a proton
pump inhibitor within the previous four weeks.

Nasal symptoms

All patients completed a self-administered questionnaire, which included assessment of
nasal symptom severity and the reflux symptom index. The severity of individual nasal
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symptoms – nasal obstruction, runny nose, nasal itching and
sneezing – were scored on a scale from 0 to 3. Participants
gave a score of 0 (none) if there were no symptoms; 1
(mild) for tolerable symptoms causing minimal awareness;
2 (moderate) if there was definite awareness of symptoms
that were bothersome but tolerable; and 3 (severe) if the
symptoms were hard to tolerate and interfered with activities
and/or sleeping. These scores give a total nasal symptom
score ranging from 0 to 12. Total nasal symptom scores
were categorised into mild (0–3), moderate (4–7) or severe
(8 or more).

Reflux symptoms index

The reflux symptom index3 assessed nine LPR-related symp-
toms (hoarseness, clearing of throat, excess throat mucus, dif-
ficulty in swallowing, coughing out mucus, breathing
difficulties, troublesome cough, sensation of something stick-
ing in the throat, and heartburn). These symptoms were
scored on a scale of 0 (no problem) to 5 (severe problem). A
score of more than 13 was defined as LPR.

Skin prick test

A skin prick test was performed to assess sensitisation to a
panel of allergens in a 50 per cent glycerine solution. The aller-
gens tested included common aeroallergens in Malaysia (dust
mite (Dermatophagoides pteronyssinus, Dermatophagoides far-
inae and Blomia tropicalis),6,7 cockroach, mixed mould, mixed
grass and cat). Participants did not use oral antihistamines for
at least 72 hours prior to testing. Both a negative glycerine
control and a positive histamine control were used. The
wheal size was measured 15 minutes after application. A
wheal diameter of 3 mm or more with a non-reactive negative
control was defined as a positive test. Non-allergic rhinitis
patients were defined as those who tested negative for all aller-
gens on the skin prick test.

Statistical analysis

All statistics performed and graphic representations were gen-
erated using SPSS software, version 25 (IBM, Armonk,
New York, USA). The total nasal symptom score (score
range of 0–12) and the individual symptom score (range of
0–3) were treated as ordinal data. The reflux symptoms
index data were treated as both continuous and categorical
(LPR was defined as a reflux symptom index score of more
than 13, and non-LPR was defined as a reflux symptom
index score of 13 or lower). The relationship between reflux
symptom index and nasal symptoms was assessed with one-
way analysis of variance and Spearman’s rho. The nasal symp-
tom scores were compared between patients with and without
LPR. Categorical data were analysed using the chi-square test,
ordinal data were analysed with Kendall’s tau-b test and con-
tinuous data were analysed with student’s t-test. Binary logistic
regression was used to assess the probability of LPR based on
the nasal symptom score.

Results

The study included 227 participants, with a mean ± standard
deviation (SD) age of 58.64 ± 12.39 years, of whom 59.5 per
cent were female. The total nasal symptom score was moderate
(score 4–7) in 48.9 per cent and severe (score of 8 or higher) in
22.9 per cent of participants. The most frequent individual
nasal symptoms scored as moderate or severe (score of 2 or
higher) were sneezing (50.2 per cent) and congestion (49.8
per cent), followed by rhinorrhoea (44.1 per cent) and itchy
nose (31.7 per cent). The mean ± SD reflux symptom index
score was 12.51 ± 7.6, and the median was 12 (interquartile
range, 6–18). Of the participants, 45.4 per cent were deter-
mined as having LPR.

Individual reflux symptom index scores among the non-
allergic rhinitis patients were highest for excess throat mucus
(mean ± SD = 2.35 ± 1.69) and throat clearing (2.25 ± 1.59).
This was followed by heartburn, chest pain or indigestion
(1.57 ± 1.57), troublesome or annoying cough (1.49 ± 1.58),
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Fig. 1. The association between mean reflux symptom index score (RSI) and individual nasal symptom scores (0–3) for: (a) rhinorrhoea ( p < 0.01), (b) congestion
(p < 0.01), (c) sneezing (p < 0.01) and (d) itchy nose ( p = 0.08).
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coughing after eating or lying down (1.33 ± 1.57), breathing
difficulty or choking episodes (1.21 ± 1.52), sensation of some-
thing sticking or a lump (0.99 ± 1.41), hoarseness (0.94 ± 1.46)
and, least severe of all, difficulty swallowing food, liquids or
pills (0.41 ± 1.00).

Reflux symptom index scores were higher in the moderate
to severe total nasal symptom score group (mean ± SD scores
for mild vs moderate vs severe groups were 8.61 ± 6.27 vs
12.94 ± 7.4 vs 16.40 ± 8.10, respectively; p < 0.01). The reflux
symptom index was associated with all severe individual
nasal symptoms except itchy nose (Figure 1).

There was weak correlation between the reflux symptom
index and total nasal symptom score (Spearman’s rho = 0.37;
p < 0.01), rhinorrhoea (Spearman’s rho = 0.290; p < 0.01),
nasal congestion (Spearman’s rho = 0.246; p < 0.01), sneezing
(Spearman’s rho = 0.251; p < 0.01) and itchy nose (Spearman’s
rho = 0.137; p < 0.05).

Among those with LPR, there were more individuals with a
moderate to severe total nasal symptom score. Laryngopharyngeal
reflux was also associated with rhinorrhoea, nasal congestion

and sneezing, but not itchy nose (Table 1). Logistic regression
analysis indicated that LPR was more likely in older age (odds
ratio = 1.04 (95 per cent confidence interval (CI) = 1.02–1.07)).
Among the nasal symptoms, nasal congestion was predictive
of LPR (odds ratio = 5.47 (95 per cent CI = 2.16–13.87—))
(Table 2).

Discussion

Among patients with non-allergic rhinitis, 45 per cent had a
reflux symptom index score of more than 13, defined as
LPR. However, they did not necessarily have true LPR, as
nasal symptoms contribute to a high reflux symptom index,
and more severe nasal symptoms lead to higher reflux symp-
tom index scores. Patients with non-allergic rhinitis tend to
complain of excess throat mucus and throat clearing, which
is also associated with post-nasal drip or chronic throat irrita-
tion due to backflow of nasal secretions. Therefore, moderate
to severe nasal symptoms contribute to LPR symptoms and
need to be addressed first. Patients with mild nasal symptoms
and/or predominance of nasal congestion with a high reflux
symptom index score may be considered for early LPR
intervention.

In this study, the mean ± SD reflux symptom index score
was 12.51 ± 7.6, and, as stated above, 45 per cent of patients
had a reflux symptom index score of more than 13. This is
similar to the findings of a study that compared asthmatics
(50 per cent of whom had concomitant allergic rhinitis)
with healthy controls (mean ± SD reflux symptom index

Table 1. Characteristics of patients with non-allergic rhinitis with and
without LPR

Characteristic
LPR group (RSI
score > 13)

Non-LPR group
(RSI score≤ 13) P-value

Patients (n) 103 124

Females (%) 60.5 58.2 0.73

Age (mean ±
SD; years)

60.77 ± 11.50 56.87 ± 12.85 0.02*

TNSS (n)

– 0–3 14.6 39.5 <0.01*

– 4–7 52.4 46.0

– ≥8 33.0 14.5

Rhinorrhoea score (n)

– 0 19.4 33.1 0.01*

– 1 28.2 29.8

– 2 28.2 21.8

– 3 24.3 15.3

Nasal congestion score (n)

– 0 21.4 37.1 <0.01*

– 1 20.4 28.2

– 2 25.2 22.6

– 3 33.0 12.1

Sneezing score (n)

– 0 7.8 16.1 <0.01*

– 1 31.1 41.9

– 2 33.0 24.2

– 3 28.2 17.7

Itchy nose score (n)

– 0 35.0 41.9 0.20

– 1 28.2 30.6

– 2 28.2 17.7

– 3 8.7 9.7

*Indicates statistical significance. LPR = laryngopharyngeal reflux; RSI = reflux symptom
index; SD = standard deviation; TNSS = total nasal symptom score

Table 2. Binary logistic regression model to predict high RSI scores among
non-allergic rhinitis patients*

Variables OR (95% CI) P-value

Constant 0.01 <0.01†

Sinus grades (base: score of 0)

Rhinorrhoea score 0.51

– 1 1.58 (0.71–3.53) 0.26

– 2 1.78 (0.75–4.24) 0.19

– 3 1.89 (0.69–5.13) 0.21

Nasal congestion score <0.01†

– 1 1.17 (0.52–2.65) 0.71

– 2 1.82 (0.82–4.14) 0.15

– 3 5.47 (2.16–13.87) <0.01†

Sneezing score 0.18

– 1 1.47 (0.53–4.08) 0.46

– 2 2.52 (0.88–7.20) 0.08

– 3 2.88 (0.90–9.27) 0.08

Itchy nose score 0.36

– 1 1.43 (0.66–3.09) 0.36

– 2 1.32 (0.56–3.14) 0.53

– 3 0.49 (0.14–1.66) 0.25

Age 1.04 (1.02–1.07) <0.01†

*Chi-square < 0.01; log-likelihood ratio = 272.42; Nagelkerke R2 = 0.22; Cox and Snell R2 =
0.16; Hosmer–Lemeshow test p = 0.39; and classification accuracy = 66.5 per cent. †Indicates
statistical significance. RSI = reflux symptom index; OR = odds ratio; CI = confidence interval

144 A W Hamizan, Choo Y Y, P V Loh et al.

https://doi.org/10.1017/S0022215120002492 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215120002492


scores = 12.03 ± 8.3 vs 6.64 ± 6.08; p < 0.05); 42 per cent of the
asthmatic group had positive reflux symptom index.8 Another
study on chronic rhinosinusitis documented that more
patients with chronic rhinosinusitis had a high reflux symp-
tom index compared with controls (19.8 per cent vs 4 per
cent; p < 0.01), and demonstrated a moderate correlation
between the Sino-Nasal Outcome Test 22 score and reflux
symptom index (r = 0.67).9

The reflux symptom index score for determining patients
with rhinitis symptoms is not well established. Brauer et al.10

reported a mean ± SD score of 18.3 ± 9.8 among patients
seen in an allergy clinic without a clinical diagnosis of LPR.
In that study, the authors suggested a cut-off score of 19 to
determine LPR among allergy patients. However, LPR was
not determined by the ‘gold standard’ multichannel intralum-
inal impedance with 24-hour pH monitoring.

Among the individual reflux symptom index scores, throat
clearing is a prominent LPR symptom, and this may be caused
by post-nasal drip. Throat clearing is a non-specific symptom
of pharyngeal irritation. This is supported by another study,
which reported that throat clearing and post-nasal drip did
not differ among LPR patients with and without concomitant
allergy.11 In the current study, it is surprising that hoarseness
was not among the most bothersome symptoms in patients
with non-allergic rhinitis. This is because rhinitis itself is a
risk factor for hoarseness.12 This association may be stronger
among allergy patients, as aeroallergen deposition leads to
allergic laryngitis.13 Therefore, among rhinitic individuals
without proven allergy (non-allergic rhinitis), hoarseness
could be a potential clinical clue to indicate reflux.
Hoarseness has been associated with high reflux symptom
index,14 and about half of patients with voice disorder have
LPR,15 but this requires further study.

Laryngopharyngeal reflux is closely related to nasal path-
ologies, with overlapping symptoms.16 Studies on the predom-
inant nasal symptoms associated with LPR are lacking. Nasal
symptoms of LPR will likely resemble those of non-allergic
rhinitis. Sneezing, nasal congestion and runny nose may be
due to mucosal irritation from exposure to gastric refluxate
or may be a reflex mechanism.17 Nasal itchiness was not
found to be associated with LPR in this study and is unlikely
to contribute to laryngeal symptoms. It is also a symptom
with a stronger association to allergic rhinitis.18 In this
study, only severe nasal congestion was predictive of LPR
(odds ratio = 5.47 (95 per cent CI = 2.16–13.87)). This would
suggest that patients with predominant nasal blockage and
chronic throat symptoms are more likely to have LPR, but
this requires further study.

Identifying the primary pathology for patients with con-
comitant throat and nasal symptoms remains a treatment
dilemma. This may have led to overuse of proton pump inhi-
bitors and increased medical cost. Although studies have
shown that treatment of LPR symptoms also decreased nasal
symptoms in chronic rhinosinusitis19 and decreased nasal
resistance on rhinomanometry,20 proton pump inhibitors
should not be initiated in all non-allergic rhinitis patients
with a high reflux symptom index. Clinicians should treat
moderate to severe nasal symptoms first. Failure to control
the nasal symptoms may be an indication of LPR. Zelenik
et al. found that patients with chronic rhinosinusitis in
whom surgery and medical treatment failed were more likely
to have pathological LPR.21 Other factors to consider are a
reflux symptom index score of 19 or more, and non-allergic
rhinitis patients with relatively mild nasal symptoms and

predominantly nasal congestion but with a reflux symptom
index score of 13 or higher.

• The reflux symptom index is worse with more severe nasal symptoms
• Moderate to severe nasal symptoms should be primarily treated
• Laryngopharyngeal reflux should be suspected in non-allergic rhinitis
patients with predominant nasal congestion

This study is limited by the lack of objective measurement
to diagnose LPR among patients with non-allergic rhinitis.
The reflux finding score was also not determined to support
the diagnosis of LPR. However, the reflux finding score may
be high even in asymptomatic individuals with low reflux
symptom index.22 This is an observational study linking the
symptoms of rhinitis and reflux using the reflux symptom
index. Unfortunately, LPR remains a ubiquitous disease with-
out an established gold standard. Further studies using the
current objective measures for LPR (such as mucosal imped-
ance, presence of pepsin or oropharyngeal pH probe) are
needed in order to further assess the causal link between rhin-
itis and LPR.

Conclusion

Moderate to severe nasal symptoms contribute to high reflux
symptom index scores and should be primarily addressed.
Patients with predominant nasal congestion and throat symp-
toms may be more likely to have LPR as the underlying cause,
and are candidates for early anti-reflux intervention. Further
studies are needed to establish the causal link between rhinitis
and LPR using current objective tests.
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