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Laryngopharyngeal reflux among primary healthcare physicians

a cause for concern, as recognising these symptoms is crucial for proper diagnosis. We recommend increasing the education of physicians about LPR, its
signs and symptoms, and the RS, all of which provide valuable clues for diagnosis.
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Introduction

Laryngopharyngeal reflux (LPR) is a retrograde flow of
acidic stomach content and pepsin into the larynx and phar-
ynx where they contact the upper aerodigestive tract '. LPR
is highly prevalent and has reached the scale of an epidemic
in the past few years 2. In Saudi Arabia, primary healthcare
(PHC) clinics are widely distributed across the kingdom
and are the first locations visited by patients to address any
new complaints that need to be treated or assessed by spe-
cialists. PHC physicians are therefore usually the first to en-
counter patients complaining of LPR. Patients with LPR are
commonly misdiagnosed and have complications that usu-
ally go unrecognised. It is estimated that 50% of patients
with dysphonia have symptoms of LPR !. LPR awareness
among physicians is the most important factor contributing
to its diagnosis.?

LPR risk factors include a history of gastro-oesophageal
reflux disease (GERD), high body mass index (BMI), and
unhealthy dietary habits, whereas Helicobacter pylori (H.
pylori) infection is not correlated with LPR risk.* The most
common symptoms of LPR are excessive throat clearing
and mucus, sore throat, coughing, voice problems, and
globus pharyngeus (sensation of a lump in the throat) >S.
Changes in the voice, or dysphonia, typically appear in the
morning and improve throughout the day °. Heartburn may
suggest GERD, as it is an uncommon presentation in LPR.
Epigastric pain may suggest gastric ulcers, which are rarely
associated with LPR.

The reflux symptom index (RSI) is a widely used, validat-
ed, self-administered, nine-item scoring system of symp-
toms suggestive of LPR; an RSI score of more than 13 is
abnormal and suggestive of LPR 7. The reliability of laryn-
goscopy in diagnosing LPR has been a subject of debate
in the literature, although it remains one of the methods
used alongside hypopharyngeal-oesophageal impedance
pH testing or proton pump inhibitor (PPI) trials. The RSI,
which can demonstrate improvement following PPI trials,
is currently the most recommended method for first-line
assessment of LPR by PHC physicians ®. There are many
treatment options for LPR, including lifestyle modifications
to reduce the risk of gastric reflux (e.g. waiting at least 3
hours after a meal before going to sleep), medications such
as PPIs and liquid alginate, and surgery (e.g. laparoscopic
fundoplication) in certain cases . LPR can result in several

complications, including vocal process granuloma, sub-
glottic stenosis, otitis media, exacerbation of asthma, and
chronic bronchitis *'2,

Physicians should be knowledgeable on this subject, as LPR
is the most common cause of chronic and recurrent laryn-
gitis '*, and awareness is necessary to diagnose the condi-
tion. The aim of this study was to estimate the knowledge
of LPR, attitude types, and common practices among PHC
physicians in Saudi Arabia stratified by years of experience.
We hypothesised that the level of knowledge regarding LPR
was low to moderate, with LPR being underrecognised and
underdiagnosed. Studies have assessed LPR awareness and
practices among PHC physicians across several nations *!#
17, Most did not anticipate that the physicians would be un-
informed about LPR; therefore, they focused on manage-
ment while overlooking major symptoms, risk factors, and
complications. In this study, we aimed to obtain a proper,
wide, and comprehensive view of the knowledge, attitudes,
and practices of PHC physicians with a large sample to rep-
resent the whole population by using a modified question-
naire that focused on LPR awareness rather than manage-
ment.

Materials and methods

The study was performed using an online questionnaire
adapted from the literature '4. The questionnaire was piloted
on 10 otorhinolaryngology consultants to obtain their opin-
ions and suggestions. Thirty data collectors were recruited
from the cities of Riyadh, Dammam, Mecca, Medina, Taif,
Abha, and Tabuk in October and November 2021. Primary
care clinics were chosen randomly and visited by data col-
lectors, who provided physicians with access to the online
questionnaire via a QR code. All participants provided
their consent to participate and were asked not to consult
others or access related information before submission of
the questionnaire. The questionnaire included 50 items,
both multiple choice and checkbox questions. We col-
lected demographic data and tested knowledge with eight
questions about participants’ sources of LPR knowledge;
LPR’s differences from GERD, symptoms, risk factors, and
management options; and participants’ familiarity with the
RSI. Finally, we included two large checkbox questions to
evaluate attitudes and practices, respectively. This study in-
cluded general practitioners who were not yet active in any
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residency and not board certified, but were working in PHC
clinics, family physicians, internal medicine physicians,
and other physicians working as PHC practitioners in Saudi
Arabia. Medical interns and physicians who did not work in
the PHC field were excluded.

With approximately 3,000 PHC practitioners in Saudi Ara-
bia, the minimum sample size required with a 95% confi-
dence level and 5% margin of error was 434. Spreadsheets
with questionnaire responses were imported from Google
Forms and coded using Excel version 16.0 (Microsoft, Red-
mond, WA, USA). Coded data were analysed using IBM
SPSS Statistics for Windows, version 24.0 (IBM Corp.,
Armonk, NY, USA). Descriptive statistics (means, standard
deviations, frequencies, and percentages) were used to de-
scribe quantitative and categorical variables. A chi-squared
test was used for comparison. Statistical significance was
set at p < 0.05.

Results

We obtained 498 completed questionnaires. Twenty-five
were excluded, as they were submitted by medical interns.
The participants included family physicians (45.4%), gen-
eral practitioners (38.5%), general internal medicine phy-
sicians (7.8%), and other physicians (8.2%). The partici-
pants’ characteristics are shown in Table I. More than half
the participants (51.2%) had under 5 years of work experi-
ence, 17.1% had 5-10 years, and 31.7% had over 10 years.
Table II displays the frequency of responses to questions
regarding the sources of information on LPR and the risk
factors and symptoms of LPR. The knowledge sources
were primarily textbooks and scientific literature (49.8%),
postgraduate education (residency program) (23.4%), and
scientific conferences (12.4%). Of the cohort, 30.8% did
not know about LPR, while 16.3% mistakenly thought
that GERD and LPR were the same disease. Participants
recognised the following risk factors for LPR: high BMI
(75.8%), history of GERD (72.7%), unhealthy dietary hab-
its (65.7%), and H. pylori infection (41.6%). Physicians
identified the symptoms of LPR as voice problems (82.4%),
chronic cough (73.3%), globus pharyngeus (60.4%), exces-
sive throat mucus (60%), and heartburn (50.9%). The pre-
ferred method of LPR diagnosis was through use of a la-
ryngoscope, according to 73.5% of the participants, while
62.3% thought clinical assessment could be sufficient for
diagnosis; a PPI trial was the least preferred method of LPR
diagnosis (35.9%). The most preferred treatment option for
LPR was lifestyle modifications (87.3%), whereas PPI was
recognised as a treatment option by only 60.4% of the PHC
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Table I. Participants’ specialties and experience (N = 473).

Item | New)

Specialty General internal medicine 37 (7.8)
General practitioner 182 (38.5)
Family medicine 215 (45.4)

Other 398.3)
Years of experience 0-5 years 242 (51.2)
5-10 years 81(17.1)
Over 10 years 150 (31.7)

physicians, and surgery to prevent gastric reflux was recog-
nised as an option by 44.6% of participants.

Table III presents levels of knowledge of the RST and LPR-as-
sociated complications. Only 34.2% of the participants knew
about the RSI. Laryngeal cancer was the most frequently rec-
ognised complication of LPR (70.6%), followed by asthma
exacerbation (66.4%) and chronic bronchitis (65.3%). Physi-
cians associated LPR with otitis media (44.6%), vocal fold
paralysis (57.1%), and subglottic stenosis (63.8%).

Table IV presents data on the attitudes and practices of the
participants regarding LPR. Of the participants, 61.1% agreed
that LPR could lead to complications of high concern, and
66.4% agreed that LPR was underdiagnosed in Saudi Arabia.
Most participants (82.5%) thought that primary prevention
of LPR was crucial, and 79.1% agreed that public awareness
of LPR should be increased. According to 83.7% of respond-
ents, the first line of LPR management was lifestyle changes.
Only 49.9% of participants always informed and educated
patients about LPR at the time of diagnosis.

No association was found between the knowledge of wheth-
er GERD and LPR were the same disease and a physician’s
number of years of experience or specialty (Tab. V). The
number of years of experience was positively correlated
with a physician’s knowledge of the RSI (p = 0.001), but
was not associated with the physician’s specialty.

Discussion

Since its description by Koufman in 1991 '8, LPR has been
widely investigated and described extensively in textbooks,
systematic reviews, and meta-analyses that have covered
its clinical presentation, risk factors, and complications.
Despite its importance, knowledge and awareness of LPR
among PHC family physicians and general practitioners
have been at low to moderate levels and have remained in-
sufficient; consequently, LPR is considered to be underdi-
agnosed 17,
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Table Il. Knowledge regarding the source of LPR-related information, symptoms, risk factors, and diagnostic and treatment options (N = 473).

| N (%)
Source of information regarding LPR Textbooks and scientific literature 236 (49.8)
Postgraduate education 111 (23.4)
Scientific conferences 59 (12.4)
Patient complaints 2(0.4)
Online 4(0.8)
| do not know anything about LPR 146 (30.8)
Are GERD and LPR the same disease? Yes 77 (16.3)
No 396 (83.7)
Risk factors for LPR History of GERD 344 (72.7)
High BMI 359 (75.8)
Helicobacter pylori infection 197 (41.6)
Type-2 diabetes mellitus 106 (22.4)
Unhealthy dietary habits 311 (65.7)
Symptoms of LPR Voice problems 390 (82.4)
Excess throat mucus 284 (60)
Chronic cough 347 (73.3)
Epigastric pain 118 (24.9)
A sensation of a lump in the throat 286 (60.4)
Heartburn 241 (50.9)
Post-nasal drip 194 (41)
Diagnostic options for LPR Laryngoscopy 348 (73.5)
PP trial 170 (35.9)
Clinical diagnosis 295 (62.3)
24 h pH monitoring 201 (42.9)
Treatment options for LPR PPI 286 (60.4)
Lifestyle modifications 413 (87.3)
Surgery 211 (44.6)

A recent study assessing LPR awareness and practices
among Saudi PHC practitioners found that approximate-
ly one-third of practitioners were knowledgeable about
LPR ¥. In contrast, our study, which boasted a sample size
of over 100 participants, indicated that around two-thirds
of practitioners were aware of LPR. The larger sample size
of our study enhanced its representativeness and reliabil-
ity compared to those of the recent study !°. However, both
studies concluded that the number of years of experience
correlated positively with knowledge of LPR. Moreover,
our study evaluated the risk factors, association with laryn-
geal cancer, and primary prevention of LPR, while these
topics were not discussed in the related study .

Across countries, awareness of LPR has been improving
over time. The percentage of physicians who did not know
about LPR was 70% in 2005 ", 55% in 2013 '°, and 30%

Table Ill. Familiarity with RSI and LPR-related complications (n = 473).
| Yes,n (%) | No,n (%)
Are you familiar with the RSI? 162 (34.2) | 311 (65.8)

Knowledge section

Is there an association between LPR and 334 (70.6) | 139 (29.4)
laryngeal cancer?

Is there an association between LPR and
otitis media?

Is there an association between LPR and
chronic bronchitis?

Is there an association between LPR and
vocal fold paralysis?

Is there an association between LPR and
subglottic stenosis?

Is there an association between LPR and

211 (44.6) | 262 (55.4)

309 (65.3) | 164 (34.7)

270 (57.1) | 203 (42.9)

302 (63.8) | 171(36.2)

314 (66.4) | 159 (33.6)

asthma exacerbation?
RSI: reflux symptom index; LPR: laryngopharyngeal reflux.
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Table IV. Attitudes and practices toward LPR (N = 473).

| AgreeN (%) Neutral N (%) Disagree N (%)

Attitude

LPR leads to complications of major concern 289 (61.1) 152 (32.1) 32 (6.9)

LPR is underdiagnosed in Saudi Arabia 314 (66.4) 123 (26) 36 (7.6)

Primary prevention of LPR is important 390 (82.5) 73 (15.4) 10 (2.1)

PHC centers are suitable for LPR diagnosis and treatment 200 (42.3) 173 (36.6) 100 (21.1)

Population awareness of LPR needs to be improved 374 (79) 68 (14.4) 31 (6.6)
Practice

| start with lifestyle modifications as a treatment for LPR 396 (83.7) 68 (14.4) 9(1.9

| always refer patients with LPR to otolaryngology 163 (34.5) 194 (41) 116 (24.5)

The first medication | prescribe for LPR is an antacid 201 (42.5) 158 (33.4) 114 (24.1)

| advise patients to use herbal medicine to relieve LPR symptoms 70 (14.8) 149 (31.5) 254 (53.7)

| have always educated patients about LPR 236 (49.9) 142 (30) 95 (20.1)

Table V. Correlation between years of experience and level of education on RSI and GERD (N = 473).

Are GERD and LPR the same disease? | 1] | Knowledge about the RSI |
Years of experience 0-5 39(16.1) 203 (83.9) 0.683 70 (29) 172 (71) 0.001
5-10 11 (13.6) 70 (86.4) 23 (28.4) 58 (71.6)
Over 10 27 (18) 123 (82) 69 (46) 81 (54)

Data are presented as N (%).

LPR: laryngopharyngeal reflux; GERD: gastro-esophageal reflux disease; RSI: reflux symptom index.

in the current study, although these results are for different
geographic locations. However, these results were insuffi-
cient to reduce the disease burden; this information makes
these types of studies highly valuable.

The current study adopted a previously used survey to study
the knowledge, attitudes, and practices of PHC physicians
regarding LPR in one of the regions of Saudi Arabia 4. We
replicated this study to increase the sample size by includ-
ing almost all regions of Saudi Arabia; our study can be
used as a foundation for future LPR studies.

Responses to the knowledge section of the questionnaire
revealed that the source of information on LPR’s symp-
toms, diagnostic methods, and treatment modalities was
mostly scientific literature rather than medical schools
or postgraduate education (family and internal medicine
residency programs). Less than one-quarter of participants
learned about LPR during their training, and familiarity
with the RSI was correlated with amount of experience
rather than physician specialty or postgraduate education.
This could be a cause of the insufficient knowledge about
the disease. Thus, we highly recommend educating medi-
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cal students and PHC physicians about LPR in postgradu-
ate education programs.

Our study found that 83.7% of participants understood that
GERD and LPR are two different disorders. In contrast,
a study conducted in Turkey concluded that only 6.9% of
participants could differentiate GERD from LPR, which is
alarming 3. Physicians who are not able to recognize LPR or
to differentiate it from GERD might also be prone to con-
ducting needless testing and assuming these patients have
viral or bacterial laryngitis, as these conditions have similar
symptoms to those of LPR. Such mistakes might lead to de-
lays in LPR diagnosis and treatment. One of the confusing
presenting symptoms of LPR is heartburn. Almost half our
participants thought that heartburn was a symptom of LPR.
However, heartburn is not usually a symptom of LPR, as it
is experienced by only 43% of LPR patients 2°. Absence of
heartburn might lead physicians to exclude acid reflux and
LPR from the most likely diagnoses, frequently resulting in
misdiagnoses. However, in our study, we included symp-
toms mentioned in the RSI as a reference for testing the
knowledge of PHC physicians.



Diagnosing LPR is still the most controversial aspect of the
disease and has proven to be a challenge for many physi-
cians. Among the diagnostic options, pH monitoring, la-
ryngoscopy, and PPI trials have been investigated for their
reliability over the past three decades. More than half the
questionnaire respondents did not consider 24-h pH moni-
toring to be a diagnostic option, although it has been shown
to be useful. However, its use is still controversial 2°. Famil-
iarity with the RSI was lower than expected, at almost one-
third of the participants; however, only 15% of participants
were familiar with the RSI in a related study '6. The RSI can
aid in correct clinical diagnosis by allowing a review of the
important clinical features associated with LPR 2!, Amount
of experience and familiarity with the RSI were positively
correlated in our study, highlighting how experience plays
an important role in the proper use of related tools. In addi-
tion, we found that more than half the respondents did not
think otitis media was linked to LPR, which is contradic-
tory to general knowledge, since the relationship between
otitis media and LPR is well established ?>. Moreover, as
many as 70% of physicians demonstrated knowledge of the
association between laryngeal cancer and LPR, although
there is ongoing uncertainty in the literature, particularly
due to the confounding effects of smoking habits and al-
cohol consumption. Other LPR-related complications had
agreement by the participants, which was also noted in a
previous study .

The attitudes section of the questionnaire revealed that
nearly two-thirds of participants concurred that LPR is of-
ten underdiagnosed in Saudi Arabia. Most respondents also
considered it vital to focus on primary prevention and to
raise public awareness about LPR. This places a responsi-
bility on healthcare providers to act in this regard.
Responses to the practices section of the questionnaire in-
dicated that physicians typically acknowledged the impor-
tance of lifestyle modifications and antacids as treatments
for LPR, as they are considered mainstays for reducing
chronic reflux of stomach acid and pepsin into the larynx
and pharynx ». However, only one-third of the participants
refer patients with LPR to otolaryngologists, which could
be because many physicians feel comfortable treating LPR
patients and see no need for referrals. PPIs were consid-
ered effective medications for LPR, as they reduce stom-
ach acid production. Theoretically, PPIs can reduce pepsin
levels; while pepsin activity is optimal at a low pH, pepsin
is denatured at neutral pH 2*. However, PPI therapy only
does not reduce reflux or the incidence of microaspirations.
Patients resistant to PPI therapy, for whom there is objec-
tive evidence (via reflux monitoring) confirming persistent

Laryngopharyngeal reflux among primary healthcare physicians

reflux as the source of symptoms, should be evaluated for
supplementary anti-reflux interventions. This may involve
the consideration of transient lower oesophageal sphincter
relaxation inhibitors or surgical options .

While the findings of this study could be generalised, as it
covered almost all regions of Saudi Arabia, the study also
had limitations. The self-reported data from PHC physi-
cians could have been subject to recall bias or social desir-
ability bias.

Conclusions

Most findings of this study indicated that PHC physicians’
awareness of LPR was poor, as one in three had no knowl-
edge of it, and two in three were unfamiliar with the RSL
More than half the participants did not recognise all major
symptoms of LPR, which is concerning, given that clini-
cal symptoms are crucial for correct diagnosis. Most PHC
physicians thought that LPR was underdiagnosed and that
primary prevention and awareness among the general popu-
lation should be improved. Consequently, we recommend
educating physicians, specifically PHC physicians, about
LPR and its clinical presentation, diagnostic methods, and
treatment options through courses, workshops, scientific
conferences, residency programs, and medical schools.
Knowledge of the RSI is important, as it could lead to fewer
errors in the diagnosis of LPR.
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