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Laryngopharyngeal reflux and primary snoring: a pilot case-control study
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Abstract. Laryngopharyngeal reflux and primary snoring: a pilot case-control study. Study objectives: Laryngopharyn-
geal reflux has been implicated as a causative factor in the aetiology of sleep related breathing disorders. However there
are no reports on the association of this disorder and primary snoring in the absence of obstructive sleep apnoea. This
study was undertaken to investigate any link between primary snoring and the presence of laryngopharyngeal reflux.
Methods: A matched case-control study was performed in a district general Ear Nose Throat outpatient population in the
United Kingdom. Twenty six patients referred for snoring without sleep apnoea (cases) were individually matched for
gender, body mass index and age, to 26 patients referred for other otorhinolaryngological complaints (controls). Snoring
was not an exclusion criterion for the controls. Exclusion criteria for both groups were previous referral or treatment for
snoring and/or sleep apnoea, nasal obstruction symptoms (as a potential cause of snoring), and known history of gastro-
oesophageal reflux with medical treatment longer than two months. The main outcome measure was prevalence of laryn-
gopharyngeal reflux based on the Reflux Symptom Index score.

Results: Patients seeking medical advice for primary snoring are fourteen times more likely to report Reflux Symptom
Index scores of more than 13 than controls

Conclusions: Laryngopharyngeal reflux may also be implicated in the pathogenesis of primary snoring in the absence of

sleep apnoea. This constitutes 3b level of evidence.

Introduction

Laryngopharyngeal reflux (LPR) is the retrograde
movement of gastric contents into the laryngo-
pharynx leading to a diversity of upper aero diges-
tive tract symptoms. Common symptoms include
hoarseness, globus pharyngeus, sore throat, dys-
phagia, postnasal drip and repeated throat clearing.’
It affects up to 20% of Western populations and it
has been reported that up to 10% of patients pre-
senting to an otolaryngology department® and more
than 50% of patients with hoarseness have reflux-
related disease.’ LPR is diagnosed on the basis of
the history and clinical findings. The Reflux Symp-
tom Index (RSI) is a patient reported outcome mea-
sure questionnaire that facilitates the diagnosis. It
consists of nine questions with score ranging from
zero (no problem) to five (severe problem). A score
greater than 13 suggests a positive dual probe pH
study indicating LPR

Snoring is a common complaint, the prevalence
of which has been documented to be anything from

24% to 50% in males reaching 89% in the general
population.” The International Classification of
Sleep Disorders: Diagnostic and Coding Manual
defines primary snoring (ICSD 786.09) as “loud
upper airway breathing sounds in sleep, without
episodes of apnoea or hypoventilation”.® It classi-
fies snoring as a parasomnia, which is a physical
phenomenon predominantly happening during
sleep. Currently, age, male gender, high body mass
index (BMI), and smoking have been associated
with a higher risk of a sleep related disorder.

There are increasing reports of a link between
laryngopharyngeal reflux and sleep apnoea.”™ Al-
though sleep apnoea is frequently associated with
snoring, there are no reports on any link between
laryngopharyngeal reflux and primary snoring. The
current study was therefore undertaken in order to
evaluate whether patients seeking medical advice
for their snoring are more likely to suffer from
laryngopharyngeal reflux, as an indirect indication
of the association between primary snoring and
laryngopharyngeal reflux.

All work was done at the Otolaryngology Department of Royal Albert Edward Infirmary, Wigan, WN1 2NN, United Kingdom. Finan-
cial and material support was provided from the local Research and Development department. None of the authors have any financial
interests in companies that might have an interest in this work.
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Methods

Selection of cases and controls

A single institution case-control pilot study was
undertaken. A case was defined as an adult patient
referred for snoring. In this group, patients with
sleep apnoea were excluded on the basis of a high
Epworth Sleepiness Scale (higher than 10) or sleep
studies (Apnoea Hypopnea Index of >5). A control
was defined as a patient referred for any other com-
plain and identified from the same clinics, matched
for BMI (within 5 points), gender and for age
(allowed up to 10 y difference). Exclusion criteria
for both groups were previous referral or treatment
for snoring and / or sleep apnoea, nasal obstruction
symptoms (as a potential cause of snoring) and
known history of gastro-oesophageal reflux with
medical treatment longer than two months. Apart
for the exclusion purposes, no further snoring his-
tory or evaluation was elicited from the control

group.

Variables

Patients wishing to participate were asked to com-
plete the Reflux Symptom Index as a means of
identifying the presence of laryngopharyngeal
reflux. Only patients in the “case” group were asked
to complete the Epworth Sleepiness Scale as part of
their normal management. Smoking history and
alcohol consumption were also collected.

Statistical methods

Statistical analyses were carried out in the statisti-
cal package SPSS v 16. Results are reported with
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Medians and ranges, and two sided p values, with
no correction for multiple testing. Wilcoxon Signed
Rank tests were used to compare the two groups
with respect to the Body Mass Index, Age and
Reflux Symptom Index score. The McNemar’s test
was used for calculating the Odds Ratio of snoring
and the presence of laryngopharyngeal reflux
(RSI>13).

Ethical considerations

The study was approved from the local Research
and Development Department and the Patient
Advice and Liaison Service.

Results

Descriptive statistics of the participants are sum-
marised in Table 1. The case group had similar age
distribution (Median = 44.5) to the control group
(Median=44.5) T=15.08, z=-1.319, p=0.187.
The case group had similar Body Mass Index
(Median = 30.5) compared to the control group
(Median = 29). This was not found to be statisti-
cally significant T = 8.55,z=-1.336,p =0.181.
Sixteen cases had a Reflux Symptom Index score
of more than 13 compared to three only in the con-
trol group. The case group had significantly higher
scores (Median =19) compared to the control
group (Median = 8). This difference was found to
be statistical significant T = 9.5,z = -3.253,p<0.01.
Table 2 presents the results for the matched pairs.
The odds ratio is 14 (95% CI 0.04 to 4786). Patients
presenting to our department for snoring are four-
teen times more likely to have a reflux symptom
index sore of more than 13 (p<0.01). The low

Descriptives of the sample

Variables Cases — “Snorers” Controls — “Non snorers”
Gender Males = 19, Females = 7 Males = 19, Females = 7

Age (years) 44.5 (25-73) 44.5 (21-84)

RSI 19 (0-31) 8 (0-25)

BMI (kg/m?) 30.5 (26-37) 29 (23.6-42)

Smoking Smokers = 3, Non-smokers = 23 Smokers = 8, Non-smokers = 18
Alcohol (units/week) 7 (0-12) 5 (0-15)

Results in Median (range).

The various characteristics of the sample population. “Cases - Snorers” are those referred to the department for snoring and “Controls
— Non Snorers” those referred for other complaints. Snoring history from the control group’s partners was not elicited although
previous history of referral/treatment for snoring was exclusion criteria for both groups.
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Table 2
Results of the matched case control study
Controls — “Non Snorers”
Exposed Not exposed Total
Cases — “Snorers” Exposed 2 14 16
Not exposed 1 9 10
Total 3 23 26

Exposed: Reflux Symptom Index score >13. Not exposed: Reflux Symptom Index score <13.
Patients presenting to our department for snoring (Cases — snorers) are 14 times more likely to have a higher RSI score
than patients who have never sought medical advice/treatment for snoring (controls — non snorers).

number of smokers and alcohol drinkers prohibits
any further statistical tests.

Discussion

Synopsis of key findings

In this case-control study it has been observed that
patients seeking medical advice with regards to
their snoring are far more likely to have laryngo-
pharyngeal reflux. Primary snoring is not correlated
with any daytime symptoms and most patients are
unaware of its presence, the majority of patients
suffering from snoring actually seek advice on their
partners’ encouragement. The results therefore in-
dicate that laryngopharyngeal reflux is very likely
to have a link with primary snoring.

Strengths and weaknesses of the study

One of the main strengths of the study is that both
cases and controls were drawn from the same popu-
lation, under the same conditions, with no dif-
ferences in the way the variables were collected.
The control group’s laryngopharyngeal reflux inci-
dence is found to be comparable to that reported for
general ENT patients and therefore the results could
be generalised. In addition, confounding factors
that are known to be related to both disorders have
been matched for (BMI, gender and age). Although
it is inherently challenging to match for three vari-
ables and hence the matching criteria were wide, no
statistical differences are observed for either age or
BMI.

The aim of this pilot study was to identify if there
is a link (causative or otherwise) between snoring
and laryngopharyngeal reflux. Being a pilot study,
it had to be simple without many ethical or financial
constraints. Since snoring is quite common and varies

in severity and in its effect on the patient and
partner, it was decided that trying to quantify it
would be outside the scope of a pilot study. Hence
a case group was comprised of those who seek
treatment for their snoring (potentially meaning
that it is severe enough) and a control group of
those who have not considered treatment for it
(control group exclusions). Therefore although this
is a case control study it should be noted that the
control group may contain snorers.

Since this was a pilot study with limited resources,
no attempt was made to take a full history, perform
a relevant examination and investigations in either
group with regards to reflux. Currently, there is no
consensus in the diagnosis of laryngopharyngeal
reflux and among patients with suspected LPR on
history and laryngeal examination, gastro-oesopha-
geal reflux will only be confirmed on endoscopy
and ph monitoring in around 77% of cases." The
use of a single measure for identifying the presence
of LPR reduces therefore the validity of the study.
The Reflux Symptom Index however is considered
a validated measure and correlates well with the
presence of reflux.* In addition, no objective or
subjective measures were used in order to confirm
the presence of snoring and quantify its severity in
the control group.

Both The “case” and the “control” group are
therefore impure from a perspective of the presence
of snoring, OSA and/or LPR. The “case” group
comprises solely of patients who, according to cur-
rent practice in the United Kingdom, would be la-
belled as primary snorers. The ‘“control” group
however will invariably have some patients with
snoring and OSA. Therefore, a study with a pure
“control” group where snoring and OSA are
vigorously excluded may show an even stronger
correlation between snoring and high RSI scores
than this study.
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Comparison with previous research

To the authors knowledge there are no other studies
investigating the relationship between laryngopha-
ryngeal reflux and primary snoring in the absence
of sleep apnoea. Since snoring is generally con-
sidered part of the sleep related breathing disorders
that share common causes, indirect association with
LPR is evident on literature dealing with obstruc-
tive sleep apnoea. Although grade A evidence is
still lacking with respect to the effect of reflux on
sleep related breathing disorders,'" there are numerous
small, low power randomised controlled studies that
show mixed results.

The possible effect of anti-reflux therapy on pa-
tients suffering with obstructive sleep apnoea was
first evaluated by Ing et al in 2000 in a small ran-
domised control study. Twelve patients with OSA
and gastro-oesophageal reflux disease (six in each
arm) were randomised to either placebo or Nizati-
dine (150 mg BD for 1 month). All patients were
men with average BMI of 31. No difference was
found in the oxygen saturation as well as the Ap-
noea-Hypopnea Index (AHI) between the two
groups.”” Since the pre-treatment AHI baseline was
not matched, no post treatment comparison could
be made between placebo and the treatment group.

The first trial evaluating proton pump inhibition
treatment (omeprazole 20 mg twice a day for 30 days)
in reducing OSA severity showed a 31% reduction
in Apnoea Index but no difference in the Apnoea
Hypopnea Index.” Although twenty six patients
with OSA and symptoms of reflux were prospec-
tively enrolled in the study, only ten completed the
treatment protocol and post-treatment sleep study.

In another small randomised control study,’
patients with symptomatic reflux (based on symptom
questionnaire only) and mild to moderate OSA
(based on polysomnography) were treated with
pantoprazole 40 mg daily for 3 months. Post-treat-
ment daytime somnolence, total reflux symptom
and bed-partner assessment of snoring were shown
to be significantly improved, however the snoring
quantification, Apnoea Index and Apnoea Hypopnea
Index remained unchanged.

In another study, patients with OSA who tested
positive for reflux (based on physical examination,
laboratory testing and questionnaires) were treated
with omeprazole 40 mg once daily for 2 to 12 months.
The treatment had significant impact on reduction
of Apnoea Hypopnea Index, snoring and daytime
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sleepiness.’ Limitations of the study include the
absence of a control group and the variability of the
treatment length.

Conclusion

Although the association between laryngopharyn-
geal reflux and snoring is found to be large in this
study, further studies are needed that address the
other Bradford-Hill criteria in order to increase the
evidence of possible causality. Larger cohort studies
from other units will be invaluable although a
randomised control study on patients with snoring
being treated for laryngopharyngeal reflux should
provide more robust evidence. It is important to
have a large sample, utilise multiple outcome mea-
sures for both LPR (such as the Reflux Symptom
Index, the Reflux Finding Score, 24-hour ph ma-
nometry, pepsin detection) and for snoring (such as
the Snoring Symptoms Inventory, psycho-acoustic
measurements).
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