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Abstract
Background
General practitioners (GPs) have a significant role in the diagnosis of patients with laryngopharyngeal reflux
(LPR). Some published data revealed a lack of knowledge among GPs about the disease, consequently, this
lack of knowledge impacted their performance. This survey aims to assess the current knowledge and
practice of general practitioners regarding laryngopharyngeal reflux in Saudi Arabia.

Methodology
This survey study was conducted to assess the current knowledge and practice of general practitioners
regarding laryngopharyngeal reflux in Saudi Arabia using an online questionnaire. The questionnaire was
distributed and collected from the five regions in Saudi Arabia, which are The Central Region (Riyadh,
Qassim), Eastern Region (Dammam, Al-Kharj, Al-Ahasa), Western Region (Makkah, Madinah, Jeddah),
Southern Region (Asir, Najran, Jizan), and Northern Region (Tabuk, Jouf, Hail).

Results
In the current study, we collected data from 387 general practitioners, 61.8% of whom were aged between
21-30 years old, and 57.4% of the participants were males. Moreover, 40.6% of the participants thought that
both LPR and gastroesophageal reflux disease (GERD) share pathophysiology, however, they are two
different diseases considering their clinical presentation. Moreover, it was found that heartburn was the
most known symptom of LPR among the participants (Mean score 2.14 (SD=1.31), where a lower score
indicated more relation). Considering the treatment of LPR, 40.6% and 40.3% of the participants reported
using proton pump inhibitors once or twice daily respectively. In contrast, antihistamine/H2 blockers,
alginate, and magaldrate were used to a lesser extent as reported by 27.1%, 21.7%, and 12.1%.

Conclusion
The current study showed limited knowledge among general practitioners considering LPR with a higher rate
of referring patients to other departments depending on symptoms which may increase the pressure on
other departments of mild cases.

Categories: Family/General Practice, Internal Medicine, Otolaryngology
Keywords: proton pump inhibitors (ppi), heartburn, gastroesophageal reflux disease, laryngopharyngeal reflux
disease, general practitioners

Introduction
Laryngopharyngeal reflux (LPR) is the backflow of gastric contents into the laryngopharynx where it comes
in contact with the mucous membrane of the upper aerodigestive tract [1,2]. Laryngopharyngeal reflux is a
prevalent, not well-understood disease affecting a high proportion of patients who seek laryngology
consultation [3,4].

The importance of LPR was acknowledged widely. However, the pathophysiology of LPR has not been
understood completely [5] and the diagnostic criteria for LPR remain controversial [6,7]. Symptoms of
laryngopharyngeal reflux include hoarseness, sore throat, throat-clearing, chronic cough, Globus sensation,
dysphagia, and postnasal drip [7].
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The basis for diagnosing this pathology is a combination of chronic or intermittent symptoms correlated
with positive findings in the larynx [8]. A complete clinical history with an exhaustive otolaryngological
physical examination is necessary for the identification of this disease [9]. The physical examination must
consider changes in the oral mucosa, hyperemia of the posterior pharyngeal wall, and lingual tonsils. Anti-
reflux medications as well as modification of daily lifestyle are critical to the management of reflux laryngitis
[10]. Patients with suspected LPR are advised to avoid stimuli that aggravate acid reflux, such as drinking
alcohol, smoking, fatty foods, chocolate, acidic foods, spicy foods, and caffeine [11,12].

General practitioners (GPs) have a significant role in diagnosing patients with LPR. Some published data
revealed a lack of knowledge among GPs about the disease, consequently, this lack of knowledge impacted
their performance [13]. This survey aims to assess the current knowledge and practice of general
practitioners regarding laryngopharyngeal reflux in Saudi Arabia.

Materials And Methods
This is a cross-sectional study that was conducted in November 2022-March 2023 to assess the current
knowledge and practice among general practitioners regarding laryngopharyngeal reflux in Saudi Arabia
using an online questionnaire that was distributed through emails and social media applications.

This research study was approved by the Committee of Research Ethics at Al Baha University, Saudi Arabia
(IRB number: REC/SUR//BU-FM/2022/65). Moreover, filling out the questionnaire was considered consent
from the responders to share in the study.

The target population was the general practitioners working in Saudi Arabia. Inclusion criteria were all
general practitioners working in Saudi Arabia while general practitioners who refused to participate in the
study or with incomplete questionnaires were excluded from the study. The sample size was estimated with
an online sample size calculator (Raosoft) using a margin of error of 5% and a confidence interval of 95%,
assuming an average response for most of the questions of 50% and depending on an average number of
general practitioners in Saudi Arabia which is 13453 according to Ministry of Health Statistical Yearbook
2021 [14]. The required sample for the study was 374 participants. A non-probability sampling technique was
used to select participants depending on inclusion and exclusion criteria. Since the study targets general
practitioners from all of Saudi Arabia's regions, we assigned data collectors from each region to facilitate the
data collection process. The questionnaire was distributed and collected from the five regions in Saudi
Arabia, which are The Central Region (Riyadh, Qassim), Eastern Region (Dammam, Al-Kharj, Al-Ahasa),
Western Region (Makkah, Madinah, Jeddah), Southern Region (Asir, Najran, Jizan), and Northern Region
(Tabuk, Jouf, Hail). We collected the responses from all these regions using the e-questionnaire.

The questionnaire consisted of 25 questions divided into six sections:

Section 1: Sociodemographic and occupation information (4 questions),

Section 2: Definition and epidemiology (2 questions),

Section 3: Clinical presentation (5 questions),

Section 4: Diagnostic approach (3 questions),

Section 5: Treatment (10 questions), and

Section 6: Skills (1 question).

Before being entered into the computer, the data that were collected were checked for accuracy and coded.
For both the entering of data and the analysis of said data, the Statistical Package for Social Sciences (SPSS)
Version 26 (IBM Corp., Armonk, NY) was utilized. For the descriptive statistics, we employed percentages, as
well as mean, range, and standard deviation. The chi-square test was used to determine whether there is a
correlation and difference between categorical variables. The Fisher exact test would be done whenever the
situation called for it (if the frequency is less than 5 in one or more of the cells in contingency tables).

Results
In the current study, we collected data from 387 general practitioners, 61.8% of whom were aged between
21-30 years while 30.5% were aged between 31-40 years. In addition, 57.4% of the participants were males
while 71.3% of them reported having 1-5 years of experience and 84.2% were working in governmental
institutions (Table 1).
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 Count N %

Age group

21-30 239 61.8%

31-40 118 30.5%

41-50 24 6.2%

51-60 5 1.3%

> 60 1 0.3%

Gender
Male 222 57.4%

Female 165 42.6%

Number of years in practice

1-5 276 71.3%

6-10 79 20.4%

10-20 22 5.7%

> 20 10 2.6%

Place of practice
Governmental 326 84.2%

Private 61 15.8%

TABLE 1: Demographic factors of the participants (N=387).

Moreover, 40.6% of the participants thought that both laryngopharyngeal reflux (LPR) and gastroesophageal
reflux disease (GERD) share pathophysiology, however, they are two different diseases considering their
clinical presentation while 29.5% of them thought that they are two different diseases regarding
pathophysiological mechanisms, and 17.6% of them reported that they did not know whether there is a
relationship between LPR and GERD. In addition, we found that 33.6% of the participants reported that they
did not know the incidence of LPR in outpatients consulting the general consultation of the ENT department
while 26.1% of the participants reported an incidence of 11-50% and 13.7% of between 6-10%. In addition,
chronic cough throat was the most known condition associated with LPR as reported by 57.8% of the
participants followed by the recurrent sore throat (47.9%), chronic voice disorders (40.2%), bronchial
hypersensitivity (39.6%) and laryngotracheal stenosis (38.3%). On the other hand, only less than one-fifth of
the sample related between each type of otitis media and LPR (Table 2).
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What do you think about the relationship between laryngopharyngeal
reflux (LPR) and gastroesophageal reflux disease (GERD)?

They are two different diseases regarding
pathophysiological mechanisms.

114 29.5%

They share pathophysiology, but are two
different diseases regarding the clinical
presentation

157 40.6%

LPR is an unusual manifestation of GERD. 48 12.4%

I don’t know. 68 17.6%

According to your experience, what’s the approximate incidence of LPR
in outpatients consulting the general consultation of the ENT
department?

I don’t know 130 33.6%

0-2% 46 11.9%

3-5% 24 6.2%

6-10% 53 13.7%

11-50% 101 26.1%

> 50% 33 8.5%

Which of the following conditions are associated with LPR? (Several
possible answers)

Bronchial hypersensitivity 153 39.6%

Chronic rhinosinusitis 130 33.7%

Acute otitis media 73 18.9%

Chronic otitis media 80 20.7%

Eustachian tube dysfunction 89 23.1%

Reinke’s edema of the vocal folds (polypoid
cordites)

97 25.1%

Vocal fold nodules 133 34.5%

Laryngotracheal stenosis 148 38.3%

Recurrent sore throat 185 47.9%

Chronic nasal obstruction 98 25.4%

Chronic cough 223 57.8%

Chronic voice disorders 155 40.2%

TABLE 2: The knowledge considering definitions and epidemiology of LPR among the
participants.

Moreover, it was found that heartburn was the most commonly known symptom of LPR among the
participants (Mean score 2.14 (SD=1.31), where lower score indicated more relation) followed by cough after
lying down/after meals (2.22, SD=1.16), hoarseness/voice disorder (2.28, SD=1.19), troublesome cough (2.29,
SD=1.15), and stomach acid coming up (2.29, SD=1.25). On the other hand, chest pain, tongue burning,
halitosis, and breathing difficulties were the least known symptoms associated with LPR (Figure 1).
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FIGURE 1: Known symptoms of laryngopharyngeal reflux (LPR) among
the participants

Considering signs, laryngeal/arytenoid erythema was the most known sign related to LPR followed by
hypopharyngeal and/or oropharyngeal erythema, vocal fold erythema, and endolaryngeal sticky mucus
while posterior commissure edema was the least known symptoms by the participants (Figure 2).

FIGURE 2: Signs of laryngopharyngeal reflux (LPR) known by the
participants

Moreover, we found that 21.2% of the participants reported using some clinical tools as a questionnaire to
assess the LPR symptoms or signs in their routine patient care while 29.2% reported sometimes using them
and 49.6% reported not using them. In addition, 24.0% of the participants reported that 20-30% of the
patients with LPR would come up with symptoms of heartburn while 21.7% thought that the prevalence is
30-40%, 16.0% of participants reported less than 20% and the rest of the participants thought that it is more
than 40%. Considering the use of diagnostic tools, we found that 30.7% of the participants reported never
using these tools and only depending on symptoms of LPR to make the diagnosis while 26.4% depended only
on symptoms and signs of LPR and 31.3% depended on symptoms, signs, and positive response to an
empirical therapeutic trial to confirm the diagnosis. In addition, the most used tools as a first tool for
diagnosis included esophagogastroduodenoscopy (20.4%), esophageal manometry (16.3%), dual probe pH-
monitoring (esophageal and pharyngeal probes) (16%) and oropharyngeal pH-monitoring (16.0%) while
30.2% of the participants would refer the patient to the gastroenterology department as the first option
(Table 3).
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Which of the following adjunctive diagnostic tests do you most commonly obtain to further validate or investigate your diagnosis of laryngopharyngeal

reflux?

 1 2 3 4 5 6 7 8 9 10 11 12

None. I only consider symptoms of LPR to make the diagnosis 30.7% 23.5% 14.2% 4.4% 5.2% 3.9% 2.6% 1.3% 1.6% 2.3% 2.6% 7.8%

None. I only consider symptoms & signs of LPR to make the

diagnosis
26.4% 33.1% 12.1% 5.7% 5.2% 2.8% 3.4% 1.8% 0.8% 1.8% 2.3% 4.7%

None. I consider symptoms & signs and positive response to an

empirical therapeutic trial to confirm the diagnosis.
31.3% 25.6% 15.8% 6.7% 3.9% 3.4% 3.1% 0.5% 2.3% 1.6% 1.3% 4.7%

Esophagogastroduodenoscopy 20.4% 21.4% 16.8% 7.5% 6.2% 5.7% 3.1% 2.1% 1.0% 2.1% 2.3% 11.4%

Trans nasal esophagoscopy 15.0% 22.0% 17.8% 8.3% 6.5% 4.7% 4.7% 2.8% 2.8% 1.8% 2.8% 10.9%

Esophageal manometry 16.3% 23.0% 16.5% 9.3% 5.2% 4.7% 5.9% 2.3% 2.1% 0.8% 3.1% 10.9%

Single probe pH-monitoring 15.2% 20.4% 20.4% 10.1% 5.7% 5.2% 5.2% 1.8% 2.3% 1.3% 3.4% 9.0%

Dual probe pH-monitoring (esophageal & pharyngeal probes) 16.0% 20.7% 17.1% 7.5% 7.2% 6.7% 4.1% 3.4% 1.8% 1.6% 3.1% 10.9%

Dual probe pH-monitoring (proximal and distal esophageal

probes)
14.5% 22.5% 16.0% 7.2% 7.2% 5.2% 5.4% 2.1% 2.3% 2.3% 3.1% 12.1%

Intraluminal multichannel pH-impedance monitoring 14.7% 18.6% 16.3% 8.5% 6.5% 6.7% 4.9% 4.4% 1.3% 3.1% 3.9% 11.1%

Oropharyngeal pH-monitoring (Restech) 16.0% 19.1% 15.0% 9.0% 6.7% 5.2% 4.1% 3.1% 2.3% 2.8% 5.7% 10.9%

Pepsin detection in sputum (Peptest) 14.0% 20.7% 12.4% 9.3% 5.7% 5.7% 6.2% 2.6% 2.6% 2.8% 2.8% 15.2%

I refer the patient to the gastroenterology department 30.2% 19.4% 16.3% 7.5% 5.7% 3.4% 4.1% 2.6% 1.6% 2.1% 1.8% 5.4%

TABLE 3: Diagnostic tests obtained by the participants to validate or investigate the diagnosis of
laryngopharyngeal reflux.

In addition, 15.2% of the participants reported that all patients must have a GI endoscopy while 45.5% of
them thought that all patients with reflux disease refractory to medical management must have a GI
endoscopy, 32.8% of them thought that GI endoscopy should be conducted among all elderly patients, and
31.3% thought that GI endoscopy should be conducted among patients whose symptoms require long-term
proton pump inhibitors (PPI) (Table 4).
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What’s the place of gastrointestinal (GI) endoscopy in the management of LPR? (select one or several responses)

 

Percent of
Cases

N  

What’s the place of gastrointestinal (GI) endoscopy in the
management of LPR? (select one or several responses)

All patients must have GI endoscopy 59 15.2%

All patients with heartburn or stomach acid coming up
must have a GI endoscopy

100 25.8%

All elderly patients must have a GI endoscopy 127 32.8%

All patients with reflux disease refractory to medical
management must have a GI endoscopy

176 45.5%

Patients whose symptoms require long-term PPI must
have a GI endoscopy

121 31.3%

I think that GI endoscopy is not important for LPR 46 11.9%

I don’t know 81 20.9%

TABLE 4: The place of gastrointestinal (GI) endoscopy in the management of LPR known by the
participants.

The limited knowledge about the importance of pH monitoring among physicians was the most common
barrier against the use of pH-monitoring testing as part of their practice followed by unclear knowledge
about the appropriate indications, being unfamiliar with interpretation, and thinking that it does not add
meaning to patients care (Figure 3).

FIGURE 3: Barriers against the use of pH-monitoring testing by the
participants

Considering the treatment of LPR, 40.6% and 40.3% of the participants reported using proton pump
inhibitors once or twice daily respectively while antihistamine/H2 blockers, alginate, and magaldrate were
used to a lesser extent as reported by 27.1%, 21.7%, and 12.1%. However, 22.5% of the participants reported
that they refer all patients to the gastroenterology department without any treatment. Moreover, 83.5% of
the participants reported that they systematically prescribe diet and behavioral changes for the treatment
and 42.1% would prescribe medications for four weeks before reevaluating the cases. In addition, 46.6% of
the participants would evaluate the improvement depending on both the symptom and finding
improvements. Moreover, most of the participants reported that more than 31% of the patients respond to
treatment. In case of failure of the treatment, 34.1% of the participants would refer patients to the
gastroenterology department while 26.1% would make an additional examination. To treat non-acid biliary
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reflux, 31.3% of the participants would start with proton pump inhibitors. In addition, for patients with mild
LPR, 39.8% of the participants would describe diet, behavioral changes, and proton pump inhibitors.
Moreover, 29.7% of the participants thought that they are adequately knowledgeable and skilled in LPR
(Table 5).

 Count N %

What are the drugs that you usually use for the treatment of
presumed LPR?

Proton pump inhibitors once daily 156 40.3%

Proton pump inhibitors twice daily 157 40.6%

Alginate (Gaviscon®, etc.) 84 21.7%

Magaldrate (Riopan®, etc.) 47 12.1%

Antihistamine / H2 blocker (Ranitidine®, etc.) 105 27.1%

I don’t know because I refer the patient to the
gastroenterology department.

87 22.5%

In practice, do you systematically prescribe diet and
behavioral changes for the treatment?

No 64 16.5%

Yes 323 83.5%

How long do you initially treat your patients in order to
evaluate for response?

4 weeks 163 42.1%

5-8 weeks 98 25.3%

2-3 months 67 17.3%

4 months 20 5.2%

6 months 22 5.7%

>6 months 8 2.1%

Referring cases 9 2.3%

What’s the most important clinical outcome for the therapeutic
response?

Symptom improvement 145 37.8%

Findings improvement 49 12.8%

Both symptoms and finding improvements 179 46.6%

Improvement of pH-monitoring findings 11 2.9%

What is your impression of the % of patients who respond to
treatment?

Not know 74 19.1%

0-10% 10 2.6%

11-30% 26 6.7%

31-50% 78 20.2%

51-70% 92 23.8%

71-100% 107 27.6%

What do you make after the therapeutic period if some/a few
symptoms persist?

I prescribe medication for a long period 65 16.8%

I make additional examination 101 26.1%

I just prescribe diet & behavioral changes 64 16.5%

I refer the patient to the gastroenterology department 132 34.1%

I refer the patient to the digestive surgery department for
fundoplication

25 6.5%

According to your experience, what is the treatment of biliary

I do not know 33 8.5%

Proton pump inhibitors (PPIs) 121 31.3%

Alginate (Gaviscon®) 18 4.7%

Magaldrate (Riopan®, etc.) 28 7.2%
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(non-acid) reflux? Association between PPIs, Alginate (Gaviscon®, etc.),
Magaldrate (Riopan®, etc.)

74 19.1%

Surgery (fundoplication) 71 18.3%

Strict diet 42 10.9%

For patients with mild LPR, what do you prescribe?

Diet and behavioral changes 126 32.6%

Proton pump inhibitors 72 18.6%

Diet, behavioral changes, and proton pump inhibitors 154 39.8%

Other medical treatment 11 2.8%

Nothing 24 6.2%

 What’s the most important factor explaining the resistance to
treatment?

Biliary reflux 49 12.7%

Lack of compliance of the patient 96 24.8%

The severity of the reflux 66 17.1%

The poor dietary habits and lifestyle of the patient 103 26.6%

I don’t know 73 18.9%

Do you think that you are adequately knowledgeable and
skilled about LPR?

No 155 40.1%

Yes 115 29.7%

I do not know 117 30.2%

TABLE 5: The knowledge of the participants toward treatment strategies for LPR.

In addition, it was found that general practitioners in age groups 31-40 and 41-50 years reported being more
adequately knowledgeable and skilled about LPR than other age groups significantly (P=0.000). No
significant difference was found between the two genders (P=0.365), however, the male seems to be slightly
higher knowledgeable and skilled about LPR. Moreover, the knowledge increases with the increase in the
years of experience significantly (P=0.030). No significant difference between physicians of governmental
and private hospitals considering knowledge (P=0.790) (Table 6).
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Do you think that you are adequately knowledgeable and skilled about LPR?

No Yes  

Count N % Count N %  

Age group

21-30 187 78.2% 52 21.8%

0.000*

31-40 67 56.8% 51 43.2%

41-50 13 54.2% 11 45.8%

51-60 4 80.0% 1 20.0%

> 60 1 100.0% 0 0.0%

Gender
Male 152 68.5% 70 31.5%

0.365
Female 120 72.7% 45 27.3%

Number of years in practice

1-5 206 74.6% 70 25.4%

0.030*
6-10 46 58.2% 33 41.8%

10-20 14 63.6% 8 36.4%

> 20 6 60.0% 4 40.0%

Place of practice
Governmental 230 70.6% 96 29.4%

0.790
Private 42 68.9% 19 31.1%

TABLE 6: The relation between demographic factors and knowledge about LPR.

Discussion
Since Koufman first comprehensively detailed the symptoms of LPR in 1991, the condition has been
acknowledged as a distinct disease [15]. Over the course of the previous few decades, there has been a steady
rise in the total number of publications about LPR [16]. The diagnosis and treatment of LPR have been more
standardized in recent years thanks to the availability of both scientific and clinical evidence. In most cases,
the first step for people who encounter symptoms of LPR is to make an appointment with their family doctor
or general practitioner (GP). It has been observed that general practitioners in the UK have a limited
understanding of LPR [17]. Even if a treatment protocol has been proposed to help general practitioners
manage patients with LPR [18], most GPs will still refer their patients to specialist facilities for additional
evaluation and counseling. The purpose of this study was to evaluate the knowledge and practices of Saudi
Arabian general practitioners about laryngopharyngeal reflux disease.

In the present study, it was discovered that 29.7% of the participants believe that they have sufficient
knowledge and skills regarding LPR. This conclusion lends credence to the findings of several earlier
research that general practitioners had a relatively low level of knowledge. In a local study that evaluated
the LPR management practices of residents and consultants in three government hospitals in Riyadh, the
researchers discovered that 41.3% of the residents and 27.8% of the consultants were unaware of any
recommendations for the administration of patients with LPR [19]. Few studies have been conducted on a
global scale to evaluate the LPR management expertise of family doctors, and these studies have not
focused on residents [20,21]. The most recent data demonstrated that older residents and those training in
internal medicine had a higher degree of expertise than those training in family medicine who were younger.
In the management of LPR, it has been demonstrated that one's age and specialty can be used to predict
awareness and prescription behavior [22]. There is a correlation between age and increased exposure to
various knowledge sources and training [19]. Specialists such as gastroenterologists and internists are more
likely to be aware of and follow the LPR's standard management guidelines better. As a result, they have a
larger possibility of experiencing better outcomes [20-22]. This conclusion demonstrates the critical
requirement for educational programs for residents in the fields of family and internal medicine. The fact
that roughly 60% of these people viewed their level of LPR management competence as being somewhere
between partially competent and non-competent may imply a favorable reception of the proposed
instructional sessions. It was discovered that primary care physicians' understanding and adherence to LPR
management could be considerably improved through participation in multifaceted continuing medical
education courses. These courses include both lectures and practical discussions with senior personnel
[23,24]. Improved knowledge was associated with better referral practices and better detection of unusual
presentations of LPR in this study, even though this was not always the case. The study was conducted in the
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United Kingdom.

The absence of typical symptoms and signs associated with gastroesophageal reflux disease (GERD) on
endoscopy [18] leads to a high rate of incorrect diagnosis of LPR in basic care settings. In patients with LPR,
GERD has been hypothesized to be an underlying cause [25]. Therefore, both conditions share the same
etiology despite having distinct symptoms; however, only 40.6% of the people who took part in the current
study were aware that LPR and GERD, despite having similar pathophysiology, are two distinct diseases due
to the differences in how they manifest themselves clinically.

In addition, 57.8% of the participants reported having chronic cough throat as the most known condition
associated with LPR. This was followed by recurrent sore throat (47.9%), chronic voice disorders (40.2%),
bronchial hypersensitivity (39.6%), and laryngotracheal stenosis (38.3%). Laryngopharyngeal reflux, also
known as LPR, is an extraesophageal form of gastroesophageal reflux disease. It is characterized by a
persistent cough, hoarseness, dysphonia, frequent throat clearing, and globus pharyngeus.
Laryngopharyngeal reflux can be treated with medication [26]. It is estimated that LPR is responsible for 10%
of all patients seen in ENT clinics and accounts for 50% of patients with voice issues [15]. However, because
there is no testing that is the gold standard, the incidence of LPR may be overestimated. For example, one
meta-analysis that looked at the data from pH probe readings reported that anywhere from 10 to 60% of
normal participants had reflux [27,28]. Moreover, 33.6% of the participants in the current study said that
they did not know the incidence of LPR in outpatients consulting the general consultation of the ENT
department. In contrast, 26.1% of the participants reported an incidence of 11-50%, and 13.7% of the
participants reported an incidence of between 6-10%.

In the current study, many participants described heartburn as the most known symptom of LPR. This
indicates a misunderstanding of the difference between the symptoms of LPR and GERD, in which
symptoms such as heartburn, regurgitation, and supine (nocturnal) reflux were significantly associated with
GERD more than LPR [29]. However, the people in our sample were able to identify other symptoms, such as
a cough that occurred after lying down or after eating, hoarseness or voice issue, and a cough that was
difficult to control.

It might be difficult to assess and diagnose LPR because different people experience different symptoms.
There have been several different ideas put forward for assessment tools, however, none of these methods
are completely reliable. In the current study, 21.2% of the participants reported using clinical tools, such as
questionnaires, to assess the LPR symptoms or signs in their routine patient care. Meanwhile, 29.2% of the
participants reported using these clinical tools sometimes, and 49.6% of the participants said not using
these clinical tools at all. In addition, esophagogastroduodenoscopy (20.4%), esophageal manometry
(16.3%), dual probe pH-monitoring (esophageal & pharyngeal probes) (16%), and oropharyngeal pH-
monitoring (16.0%) were the most common tools used as the first tool for diagnosis. However, 30.2% of the
participants would refer the patient to the gastroenterology department as the first option. Monitoring of 24-
hour multichannel intraluminal impedance-pH (MII-pH) is now regarded as the most reliable approach for
determining the existence of LPR. In this diagnostic procedure, a probe is used to look for the presence of
liquid and/or gas reflux into the esophagus and throat. It gives a profile of the reflux that includes the kind of
reflux (acid, weakly acid, or non-acid reflux), the frequency of the reflux, and the timing of the reflux
(daytime or nighttime). However, because this is only a snapshot of a person's presentation over the course
of 24 hours, it may not be reflective of their LPR picture. This is because LPR can frequently come in spurts
[30]. However, in the current study, we found that most of the participants had limited knowledge about the
significance of pH monitoring, were unfamiliar with interpretation, or had unclear knowledge about the
appropriate indications. This results in a reduction in the number of applications that can be made of such a
tool in the present circumstance. Endoscopy, barium studies, and pH probes are the tests that are requested
the most frequently by GERD patients, according to previous local [19] and international [20,21] research,
which demonstrated a considerably lower utilization of testing overall. However, the high propensity of
general practitioners to refer patients to the gastroenterology department as the first option without
initiating evaluation or treatment could increase the pressure on these departments, resulting in a decrease
in the quality of healthcare services provided to patients.

In individuals suspected of having LPR, empiric therapy consisting of twice-daily PPI administration is now
regarded as the most effective diagnostic and therapeutic test. When it came to the treatment of LPR, 40.6%
and 40.3% of the participants said that they used proton pump inhibitors (PPIs) once or twice a day,
respectively. PPIs are nevertheless widely recommended by referring ENT doctors, even though research has
provided no support for the idea that using PPIs is more effective than using a placebo. Although the
uncontrolled trials reported positive results, the randomized controlled trials (RCTs) did not show any
difference in symptom response to empiric PPI treatment for LPR, according to the findings of a systematic
review that included 14 uncontrolled studies and six RCTs that were controlled with a placebo [31]. PPI
medication was found to have a moderate but nonsignificant therapeutic advantage over placebo in a meta-
analysis that pooled the data from eight RCTs that involved a total of 344 patients who had suspected GERD-
related persistent laryngitis (relative risk, 1.28; 95% CI, 0.94-1.74) [32]. The most recent meta-analysis,
which included 14 RCTs with a total of 771 participants, concluded that patients treated with PPI
medication had a considerably higher response rate in comparison to those who got a placebo (risk
difference, 0.15; 95% CI, 0.01-0.30) [33]. In addition, diet, behavioral adjustments, and proton pump
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inhibitors were described by 39.8% of the individuals who had patients with mild LPR. There is a general
agreement among researchers that food and lifestyle recommendations are necessary for the effective long-
term management of LPR [34,35]. In a recent study, foods, and fluids that are regularly consumed in Europe
were categorized according to their reflexogenic potential to provide patients with LPR with information
regarding products that they should avoid [30]. According to the findings of one study, the effects of PPI and
an "alkaline" Mediterranean diet based on plant proteins, cooked vegetables, and low levels of animal fats
on the symptoms of LPR were found to be comparable. The "alkaline" Mediterranean diet consisted of plant
proteins, cooked vegetables, and low levels of animal fats. It has been hypothesized that dietary changes
alone may be sufficient to treat most cases of mild to moderate LPR, hence reducing the need for medical
care as well as the risk of unneeded pharmaceutical exposure [36].

The limitation of our study is that it was restricted to the GPs practicing in big cities of Saudi Arabia. Thus, it
is not representative of GPs in other cities of the country, especially remote rural areas. A broader national
survey would be needed to test the generalizability of our results. Added to that, this was a cross-sectional
survey of self-reported knowledge and self-reporting physicians may underestimate their knowledge in an
area. The nuances of clinically complex areas such as this are difficult to fully address with a single study
that relies primarily on self-reporting measures. However, since there is very little research exploring GPs'
experiences towards LPR in Saudi Arabia our chosen methodological approach is a necessary and reasonable
place to start.

Conclusions
In conclusion, the current study showed that there is insufficient knowledge among general practitioners
concerning LPR with a higher rate of referring patients to other departments depending on only symptoms
which may increase the pressure on these departments for mild cases. Therefore, it is important to increase
the knowledge of general practitioners regarding LPR.

Additional Information
Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Committee of Research
Ethics, Deanship of Scientific Research in Al Baha University, KSA issued approval REC/SUR//BU-
FM/2022/65. This research study was approved by the Committee of Research Ethics, Deanship of Scientific
Research in Al Baha University, KSA (IRB number: REC/SUR//BU-FM/2022/65). Animal subjects: All authors
have confirmed that this study did not involve animal subjects or tissue. Conflicts of interest: In
compliance with the ICMJE uniform disclosure form, all authors declare the following: Payment/services
info: All authors have declared that no financial support was received from any organization for the
submitted work. Financial relationships: All authors have declared that they have no financial
relationships at present or within the previous three years with any organizations that might have an
interest in the submitted work. Other relationships: All authors have declared that there are no other
relationships or activities that could appear to have influenced the submitted work.

References
1. Lechien JR, Huet K, Khalife M, De Marrez LG, Finck C, Harmegnies B, Saussez S: Alkaline, protein, low-fat

and low-acid diet in laryngopharyngeal reflux disease: our experience on 65 patients. Clin Otolaryngol.
2019, 44:379-384. 10.1111/coa.13269

2. Ford CN: Evaluation and management of laryngopharyngeal reflux . JAMA. 2005, 294:1534-1540.
10.1001/jama.294.12.1534

3. Massawe WA, Nkya A, Abraham ZS, et al.: Laryngopharyngeal reflux disease, prevalence and clinical
characteristics in ENT department of a tertiary hospital Tanzania. World J Otorhinolaryngol Head Neck
Surg. 2021, 7:28-33. 10.1016/j.wjorl.2020.04.009

4. Lechien JR, De Vos N, Everard A, Saussez S: Laryngopharyngeal reflux: the microbiota theory. Med
Hypotheses. 2021, 146:110460. 10.1016/j.mehy.2020.110460

5. Lechien JR, Bobin F, Muls V, Saussez S, Hans S: Laryngopharyngeal reflux disease is more severe in obese
patients: a prospective multicenter study. Laryngoscope. 2021, 131:2742-2748. 10.1002/lary.29676

6. Horvath L, Hagmann P, Burri E, Kraft M: A novel scoring system for evaluating laryngopharyngeal reflux .
Clin Otolaryngol. 2021, 46:594-601. 10.1111/coa.13721

7. Nacci A, Bastiani L, Barillari MR, et al.: Assessment and diagnostic accuracy evaluation of the reflux
symptom index (RSI) scale: psychometric properties using optimal scaling techniques. Ann Otol Rhinol
Laryngol. 2020, 129:1020-1029. 10.1177/0003489420930034

8. Kim YD, Shin CM, Jeong WJ, et al.: Clinical implications of the gastroesophageal reflux disease
questionnaire and reflux symptom index in patients with suspected laryngopharyngeal reflux symptoms. J
Neurogastroenterol Motil. 2022, 28:599-607. 10.5056/jnm21235

9. Liu J, Cao W, Sun DH, Wu L, Sun J, Xu B, Fu Y: Vocal nodules in children: Laryngoscopic morphological
classification aids prognostic judgment. Front Pediatr. 2022, 10:941483. 10.3389/fped.2022.941483

10. Leowattana W, Leowattana T: Potassium-competitive acid blockers and gastroesophageal reflux disease .
World J Gastroenterol. 2022, 28:3608-3619. 10.3748/wjg.v28.i28.3608

11. Asaoka D, Nagahara A, Matsumoto K, Hojo M, Watanabe S: Current perspectives on reflux laryngitis . Clin J
Gastroenterol. 2014, 7:471-475. 10.1007/s12328-014-0535-x

12. Berzofsky C, Sandhaus H: The treatment of reflux disease: standard and alternative approach . In:

2023 Alrayah et al. Cureus 15(4): e38043. DOI 10.7759/cureus.38043 12 of 13

javascript:void(0)
javascript:void(0)
javascript:void(0)
https://dx.doi.org/10.1111/coa.13269
https://dx.doi.org/10.1111/coa.13269
https://dx.doi.org/10.1001/jama.294.12.1534
https://dx.doi.org/10.1001/jama.294.12.1534
https://dx.doi.org/10.1016/j.wjorl.2020.04.009
https://dx.doi.org/10.1016/j.wjorl.2020.04.009
https://dx.doi.org/10.1016/j.mehy.2020.110460
https://dx.doi.org/10.1016/j.mehy.2020.110460
https://dx.doi.org/10.1002/lary.29676
https://dx.doi.org/10.1002/lary.29676
https://dx.doi.org/10.1111/coa.13721
https://dx.doi.org/10.1111/coa.13721
https://dx.doi.org/10.1177/0003489420930034
https://dx.doi.org/10.1177/0003489420930034
https://dx.doi.org/10.5056/jnm21235
https://dx.doi.org/10.5056/jnm21235
https://dx.doi.org/10.3389/fped.2022.941483
https://dx.doi.org/10.3389/fped.2022.941483
https://dx.doi.org/10.3748/wjg.v28.i28.3608
https://dx.doi.org/10.3748/wjg.v28.i28.3608
https://dx.doi.org/10.1007/s12328-014-0535-x
https://dx.doi.org/10.1007/s12328-014-0535-x
https://dx.doi.org/10.1007/978-3-030-48890-1_29


Laryngopharyngeal and Gastroesophageal Reflux. Springer International Publishing, 2020. 251-269.
10.1007/978-3-030-48890-1_29

13. Karkos PD, Thomas L, Temple RH, Issing WJ: Awareness of general practitioners towards treatment of
laryngopharyngeal reflux: a British survey. Otolaryngol Head Neck Surg. 2005, 133:505-508.
10.1016/j.otohns.2005.06.013

14. Raosoft. Sample size calculator. (2023). Accessed: April 23, 2023: http://www.raosoft.com/samplesize.html.
15. Koufman JA: The otolaryngologic manifestations of gastroesophageal reflux disease (GERD): a clinical

investigation of 225 patients using ambulatory 24-hour pH monitoring and an experimental investigation of
the role of acid and pepsin in the development of laryngeal injury. Laryngoscope. 1991, 101:1-78.
10.1002/lary.1991.101.s53.1

16. Lechien JR, Akst LM, Hamdan AL, et al.: Evaluation and management of laryngopharyngeal reflux disease:
state of the art review. Otolaryngol Head Neck Surg. 2019, 160:762-782. 10.1177/0194599819827488

17. Karkos PD, Benton J, Leong SC, et al.: Trends in laryngopharyngeal reflux: a British ENT survey . Eur Arch
Otorhinolaryngol. 2007, 264:513-517. 10.1007/s00405-006-0222-8

18. Lechien JR, Saussez S, Muls V, Barillari MR, Chiesa-Estomba CM, Hans S, Karkos PD: Laryngopharyngeal
reflux: a state-of-the-art algorithm management for primary care physicians. J Clin Med. 2020, 9:3618.
10.3390/jcm9113618

19. Naguib R, Alfawaz AS, Alqahtani AM, Balkhasl KM, Alnafee RA, Naji SN: Awareness, experience, and
practice of physicians regarding adult gastroesophageal reflux disease (GERD) in Riyadh, Saudi Arabia. J
Family Med Prim Care. 2020, 9:4181-4189. 10.4103/jfmpc.jfmpc_585_20

20. Carter D, Dickman R: Practice styles, knowledge and attitudes of general practitioners and gastroenterology
specialists who treat gastroesophageal reflux disease. Medicine (Baltimore). 2018, 97:e13781.
10.1097/MD.0000000000013781

21. Bretagne JF, Honnorat C, Richard-Molard B, Soufflet C, Barthélemy P: Perceptions and practices on the
management of gastro-oesophageal reflux disease: results of a national survey comparing primary care
physicians and gastroenterologists. Aliment Pharmacol Ther. 2007, 25:823-833. 10.1111/j.1365-
2036.2007.03265.x

22. Lacy BE, Crowell MD, Riesett RP, Mitchell A: Age, specialty, and practice setting predict gastroesophageal
reflux disease prescribing behavior. J Clin Gastroenterol. 2005, 39:489-494.
10.1097/01.mcg.0000165647.24748.04

23. Cohen H, Margolis A, González N, Martínez E, Sanguinetti A, García S, López A: Implementation and
evaluation of a blended learning course on gastroesophageal reflux disease for physicians in Latin America
[Article in Spanish]. Gastroenterol Hepatol. 2014, 37:402-407. 10.1016/j.gastrohep.2014.01.004

24. Liou JM, Sheu BS, Lee YC, et al.: Survey of the adherence to the consensus of gastroesophageal reflux
disease before and after the implementation course. J Formos Med Assoc. 2018, 117:440-449.
10.1016/j.jfma.2017.05.012

25. Shilpa C, Sandeep S, Chandresh S, Grampurohit A, Shetty TS: Laryngopharyngeal reflux and GERD:
correlation between reflux symptom index and reflux finding score. Indian J Otolaryngol Head Neck Surg.
2019, 71:684-688. 10.1007/s12070-018-1480-7

26. Patel DA, Blanco M, Vaezi MF: Laryngopharyngeal reflux and functional laryngeal disorder: perspective and
common practice of the general gastroenterologist. Gastroenterol Hepatol (N Y). 2018, 14:512-520.

27. Merati AL, Lim HJ, Ulualp SO, Toohill RJ: Meta-analysis of upper probe measurements in normal subjects
and patients with laryngopharyngeal reflux. Ann Otol Rhinol Laryngol. 2005, 114:177-182.
10.1177/000348940511400302

28. Patel DA, Harb AH, Vaezi MF: Oropharyngeal reflux monitoring and atypical gastroesophageal reflux
disease. Curr Gastroenterol Rep. 2016, 18:12. 10.1007/s11894-016-0486-0

29. Grehan K: A Pilot Randomised Trial on the Effect of Gaviscon Advance on Laryngopharyngeal Reflux
Symptoms in Adults Referred to an Outpatient Speech and Language Therapy Service. Trinity College
Dublin. School of Linguistic Speech & Comm Sci. Discipline of Clin Speech & Language Studies, 2022.

30. Lechien JR, Mouawad F, Bobin F, Bartaire E, Crevier-Buchman L, Saussez S: Review of management of
laryngopharyngeal reflux disease. Eur Ann Otorhinolaryngol Head Neck Dis. 2021, 138:257-267.
10.1016/j.anorl.2020.11.002

31. Karkos PD, Wilson JA: Empiric treatment of laryngopharyngeal reflux with proton pump inhibitors: a
systematic review. Laryngoscope. 2006, 116:144-148. 10.1097/01.mlg.0000191463.67692.36

32. Qadeer MA, Phillips CO, Lopez AR, et al.: Proton pump inhibitor therapy for suspected GERD-related
chronic laryngitis: a meta-analysis of randomized controlled trials. Am J Gastroenterol. 2006, 101:2646-
2654. 10.1111/j.1572-0241.2006.00844.x

33. Guo H, Ma H, Wang J: Proton pump inhibitor therapy for the treatment of laryngopharyngeal reflux: a
meta-analysis of randomized controlled trials. J Clin Gastroenterol. 2016, 50:295-300.
10.1097/MCG.0000000000000324

34. Krause AJ, Walsh EH, Weissbrod PA, Taft TH, Yadlapati R: An update on current treatment strategies for
laryngopharyngeal reflux symptoms. Ann N Y Acad Sci. 2022, 1510:5-17. 10.1111/nyas.14728

35. Huestis MJ, Keefe KR, Kahn CI, Tracy LF, Levi JR: Alternatives to acid suppression treatment for
laryngopharyngeal reflux. Ann Otol Rhinol Laryngol. 2020, 129:1030-1039. 10.1177/0003489420922870

36. Zalvan CH, Hu S, Greenberg B, Geliebter J: A comparison of alkaline water and Mediterranean diet vs proton
pump inhibition for treatment of laryngopharyngeal reflux. JAMA Otolaryngol Head Neck Surg. 2017,
143:1023-1029. 10.1001/jamaoto.2017.1454

2023 Alrayah et al. Cureus 15(4): e38043. DOI 10.7759/cureus.38043 13 of 13

https://dx.doi.org/10.1007/978-3-030-48890-1_29
https://dx.doi.org/10.1016/j.otohns.2005.06.013
https://dx.doi.org/10.1016/j.otohns.2005.06.013
http://www.raosoft.com/samplesize.html
http://www.raosoft.com/samplesize.html
https://dx.doi.org/10.1002/lary.1991.101.s53.1
https://dx.doi.org/10.1002/lary.1991.101.s53.1
https://dx.doi.org/10.1177/0194599819827488
https://dx.doi.org/10.1177/0194599819827488
https://dx.doi.org/10.1007/s00405-006-0222-8
https://dx.doi.org/10.1007/s00405-006-0222-8
https://dx.doi.org/10.3390/jcm9113618
https://dx.doi.org/10.3390/jcm9113618
https://dx.doi.org/10.4103/jfmpc.jfmpc_585_20
https://dx.doi.org/10.4103/jfmpc.jfmpc_585_20
https://dx.doi.org/10.1097/MD.0000000000013781
https://dx.doi.org/10.1097/MD.0000000000013781
https://dx.doi.org/10.1111/j.1365-2036.2007.03265.x
https://dx.doi.org/10.1111/j.1365-2036.2007.03265.x
https://dx.doi.org/10.1097/01.mcg.0000165647.24748.04
https://dx.doi.org/10.1097/01.mcg.0000165647.24748.04
https://dx.doi.org/10.1016/j.gastrohep.2014.01.004
https://dx.doi.org/10.1016/j.gastrohep.2014.01.004
https://dx.doi.org/10.1016/j.jfma.2017.05.012
https://dx.doi.org/10.1016/j.jfma.2017.05.012
https://dx.doi.org/10.1007/s12070-018-1480-7
https://dx.doi.org/10.1007/s12070-018-1480-7
http://www.ncbi.nlm.nih.gov/pubmed/30364386
https://dx.doi.org/10.1177/000348940511400302
https://dx.doi.org/10.1177/000348940511400302
https://dx.doi.org/10.1007/s11894-016-0486-0
https://dx.doi.org/10.1007/s11894-016-0486-0
http://www.tara.tcd.ie/handle/2262/101902
https://dx.doi.org/10.1016/j.anorl.2020.11.002
https://dx.doi.org/10.1016/j.anorl.2020.11.002
https://dx.doi.org/10.1097/01.mlg.0000191463.67692.36
https://dx.doi.org/10.1097/01.mlg.0000191463.67692.36
https://dx.doi.org/10.1111/j.1572-0241.2006.00844.x
https://dx.doi.org/10.1111/j.1572-0241.2006.00844.x
https://dx.doi.org/10.1097/MCG.0000000000000324
https://dx.doi.org/10.1097/MCG.0000000000000324
https://dx.doi.org/10.1111/nyas.14728
https://dx.doi.org/10.1111/nyas.14728
https://dx.doi.org/10.1177/0003489420922870
https://dx.doi.org/10.1177/0003489420922870
https://dx.doi.org/10.1001/jamaoto.2017.1454
https://dx.doi.org/10.1001/jamaoto.2017.1454

	Assessment of the Current Knowledge and Practice of General Practitioners Towards Laryngopharyngeal Reflux in Saudi Arabia
	Abstract
	Background
	Methodology
	Results
	Conclusion

	Introduction
	Materials And Methods
	Results
	TABLE 1: Demographic factors of the participants (N=387).
	TABLE 2: The knowledge considering definitions and epidemiology of LPR among the participants.
	FIGURE 1: Known symptoms of laryngopharyngeal reflux (LPR) among the participants
	FIGURE 2: Signs of laryngopharyngeal reflux (LPR) known by the participants
	TABLE 3: Diagnostic tests obtained by the participants to validate or investigate the diagnosis of laryngopharyngeal reflux.
	TABLE 4: The place of gastrointestinal (GI) endoscopy in the management of LPR known by the participants.
	FIGURE 3: Barriers against the use of pH-monitoring testing by the participants
	TABLE 5: The knowledge of the participants toward treatment strategies for LPR.
	TABLE 6: The relation between demographic factors and knowledge about LPR.

	Discussion
	Conclusions
	Additional Information
	Disclosures

	References


