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Abstract

Laryngopharyngeal reflux (LPR) is characterized by the reflux of gastric contents into the
pharynx or larynx and often presents with symptoms including but not limited to cough, throat
clearing, sore throat, globus, and dysphonia. Unlike gastroesophageal reflux disease (GERD),
LPR is a relatively understudied syndrome, and knowledge regarding the diagnostic and treatment
strategies, as well as the psychosocial impact continues to evolve. No singular test or procedure
currently exists as a gold standard for LPR diagnosis. While laryngoscopy or pH monitoring

may be positive, this does not exclude the contribution of hon-gastroenterological processes. Prior
research into psychosocial impact demonstrates a significant increase in symptom burden when
comparing patients with laryngeal symptoms to controls and those with isolated GERD symptoms.
However, these data are limited by the absence of physiologic data to correlate with the reported
symptoms and survey responses. This knowledge gap highlights the need for further research to
investigate the relationship between symptom burden and pathologic acid reflux on quality of life
(QOL), anxiety, and depression. Ultimately, future studies to directly analyze these variables will
help to guide treatment strategies and improve QOL in these patients.
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Introduction/Background

Laryngopharyngeal reflux (LPR) is a condition in which reflux of gastric contents into the
esophagus leads to extra-esophageal symptoms such as cough, throat clearing, sore throat,
globus, and dysphonia [1, 2]. Though originating through similar mechanisms, LPR and
gastroesophageal reflux disease (GERD) differ in diagnostic and treatment guidelines, as
well as their psychosocial impact. Additionally, LPR is not limited to a gastroenterological
mechanism. Its symptoms can be caused by myriad conditions—such as voice disorders,
medications, neurogenic, pulmonary, smoking, environment, or allergies. Further, even in
the setting of LPR, laryngeal behavioral processes can augment symptoms. For instance,
throat clearing and/or cough can persist due to learned hyper-responsive behaviors and
similarly hoarseness can represent a biomechanical dysfunction.

For patients with typical GERD symptoms and no alarm features, guidelines suggest that
an empiric proton pump inhibitor (PPI) trial can be considered. However, due to the
inconsistent response to empiric PPI therapy in patients with LPR, upfront ambulatory
reflux monitoring is recommended in patients with isolated laryngeal symptoms, whereas
an empiric trial of PPIs is reasonable in patients with concomitant esophageal symptoms.
Notably, current guidelines suggest that laryngoscopy is not sufficient to diagnose LPR [3].
Multichannel intraluminal impedance and pH monitoring also possesses limitations through
both the snapshot in time at which the data are collected over a person’s variable symptom
presentation as well as the multifactorial nature of the disease itself. Additionally, there

are many limitations with oropharyngeal monitoring and this is not recommended as a
diagnostic test by recent guidelines and best practices due to lack of evidence on its utility.

Obtaining an adequate diagnosis can have implications on treatment strategies for
patients. In GERD, it is well understood that symptoms do not always follow pathology.
Many patients with GERD symptoms experience significant quality of life impairment
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emotionally, physically, and socially [4]. This heightened levels of hypervigilance and
anxiety in these patients occurs even in the absence of correlating physiological data,
suggesting a multidimensional etiology of the observed burden in patients—specifically, the
emotional distress about the presence of symptoms themselves [5, 6]. This understanding

of the cognitive-affective contribution to esophageal symptom burden has evolved treatment
guidelines to include psychological in addition to physiological treatment with proton pump
inhibitors. Therapies targeting the gut-brain axis, such as hypnotherapy, cognitive behavioral
therapy, diaphragmatic breathing, relaxation strategies, and anti-depressants can be very
helpful in symptom improvement in these patients [6].

With regard to LPR, research into the symptom impact on QOL is much more limited,
which can have significant implications on our understanding of how to adequately manage
these patients. In the few studies over the last two decades that have examined this area,
researchers have found that quality of life (QOL), depression, anxiety, and social functioning
in patients presenting with laryngeal symptoms are significantly worse than control and
GERD counterparts. Outcomes questionnaires that have been utilized in prior research
studies include a number of surveys to assess the psychosocial burden such as Short-Form
36 (SF-36), and 12 (SF-12), Hospital Anxiety and Depression Scale (HADS), Sino-Nasal
Outcome Test (SNOT-22), Reflux Symptom Index (RSI), Voice Handicap Index (VHI),
and Health-Related Quality of Life (HRQOL). Survey domains of focus, scoring, and
outcome measures are summarized in Table 1. Unfortunately, a significant limitation of
these studies is the reliance on laryngoscopy and symptoms to diagnose LPR, as opposed
to ambulatory reflux monitoring, making it challenging to fully understand that underlying
pathophysiology driving symptoms and consequent impact on QOL.

This goal of this review is to compile prior research on the psychosocial impact of laryngeal
symptoms on patient QOL, anxiety, and depression, as well as identifying knowledge gaps
for future research.

Review of Literature

There have been a handful of studies that examine QOL, including anxiety, depression,
social interaction, and physical well-being, in patients with LPR symptoms and it has been
repeatedly found that patients with LPR symptoms have worse quality of life emotionally,
physically, and socially than patients with GERD symptoms only and controls. Prior
literature can be separated by surveys used to evaluate QOL and how LPR was defined
(listed in Table 2).

One of the first studies assessing QOL in patients with LPR symptoms was a systematic
literature review by Lenderking et al. which found no prior studies on QOL in patients

with LPR symptoms but did find several studies highlighting the impact of GERD on QOL.
From these studies, the authors found evidence that QOL impairment in patients with GERD
is significant and often these patients report higher rates of QOL impairment than those
with other chronic diseases such as diabetes or hypertension [4]. Lenderking et al. also
discussed the negative impact of laryngeal symptoms—specifically vocal dysfunction—on
communication and social confidence. Due to absence of valid instruments to measure
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QOL in LPR at the time of the study, Lenderking et. al instead utilized studies regarding
dysphonia and QOL to make assumptions on the burden of LPR on QOL; it was suspected
that due to overlapping symptoms of dysphonia in vocal disorders and hoarseness with
LPR, the negative social impact caused dysphonia (as determined by prior VHI studies)
likely reflected the social consequences of the throat and voice changes precipitated by
LPR. Focus groups later supported this suspicion as patients with laryngeal symptoms
reported significant impact on self-esteem, frustration, stress, and relationships. Ultimately,
the authors conclude that a disease specific instrument to assess impact of LPR on QOL is
needed to qualify psychosocial impact more accurately and ultimately improve clinical care
and therapeutic options [4].

The QOL studies conducted since this literature review can be differentiated by the
definition of LPR and the outcomes measured (Table 2).

LPR Defined by Laryngeal Symptoms and/or Laryngoscopic/Endoscopic Findings

The following studies investigate QOL outcomes in patients with laryngeal symptoms and
evidence of laryngeal abnormalities on laryngoscopic exam or endoscopic findings on upper
Gl endoscopy.

Brown et al. investigated 138 patients (60 LPR, 36 chronic rhino sinusitis, and 42 chronic
rhinosinusitis + LPR) with chronic rhinosinusitis (CRS) and/or laryngeal symptoms with
laryngoscopic evidence of laryngeal edema or erythema and found that those with CRS and
laryngeal symptoms had significantly higher RSI and SNOT-22 scores when compared to
patients with just CRS or laryngeal symptoms alone [2].

A prospective study by Carrau et al. utilized SF-36 to compare psychosocial impact in

117 patients with LPR (as defined by laryngeal symptoms and laryngoscopic findings as
outlined in Table 2), patients with GERD, and healthy controls. Data for the GERD patients
and healthy controls were derived from benchmark scores previously published for patients
with GERD and the general US population. Analysis of this previous data against LPR
patients using the same QOL measures found that seven of eight domains (Table 1) were
significantly worse in patients with LPR when compared to healthy controls, with the most
significant differences in social functioning and bodily pain. Additionally, social functioning
and vitality domains in patients with LPR were significantly worse than patients with
GERD; five of the six remaining domains had a clinically, but not statistically significant
decrease for patients with LPR as compared to patients with GERD [22].

Cheung et al. compared 76 patients with LPR (as defined by laryngeal symptoms,

reflux finding score > 15, and absence of alternative diagnosis) versus healthy controls

in the Chinese population using the HADS, VHI, and SF-36. Patients with LPR had
significantly higher rates of anxiety, clinically higher—»but not statistically significant—rates
of depression, significantly higher physical, emotional, and functional burden on the VHI
survey, and worse outcomes across all SF-36 domains, most significantly in pain, general
health perception, and social functioning with significantly increased sick leave and adverse
social life impact, when compared to healthy controls [23].

Dig Dis Sci. Author manuscript; available in PMC 2023 December 18.
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Siupsinskiene et al. compared VHI, HADS, and well-being (W-B,,s) in 100 patients with
laryngeal symptoms with findings of at least posterior laryngitis on laryngoscopy—21 of
whom had esophagitis (Los Angeles grades A or B) on upper Gl endoscopy and 79 without
esophagitis—to healthy controls and assessed changes to these parameters after treatment
with Omeprazole. Ultimately, researchers found that patients with laryngeal symptoms

had worse scores on HADS, VHI and W-B, ;s when compared to controls. There was no
significant difference in QOL between patients with and without esophagitis. Treatment with
omeprazole significantly improved QOL in both laryngeal subgroups patients [25].

Lechien et al. analyzed the impact of age on QOL in 80 patients. Patients were subdivided
into three groups with suspected LPR before and after treatment with low-acid diet [27],
lifestyle, and behavioral recommendations as well as twice daily Pantoprazole. Age groups
were determined as follows:; 18-39 (7= 21), 40-59 (7= 31), > 60 years (1= 28).

All patients completed the RSI questionnaire and underwent reflux finding score (RFS)
evaluation with video laryngostroboscopy. Inclusion criteria were RSI > 13 and RFS > 7.
The only significant baseline difference between age groups was lower RSI score in patients
> 60 years old compared to both younger age groups. However, all groups at baseline had
abnormal RSI (23.94, 23.78, and 19.19, respectively) and RFS (10.00, 11.04, and 10.59,
respectively) scores. Only one of the SF-36 domains was < 50 at baseline, which was vitality
in the 18-39 age group. Otherwise, vitality, mental health, physical role limitations, and
general health were the lowest scoring domains with scores between 50 and 65; 100 is
regarded as perfect health, which suggests that though these values were not by definition
meeting < 50 criteria for abnormality, the domain scoring was still markedly below what

is considered perfect health at 50-65%. Significant improvements in RSI, VHI, and SF-36
(both physical and mental health) were found in all patient groups treated with Pantoprazole,
lifestyle, and dietary interventions [24].

These studies highlight that patients with laryngeal symptoms and abnormal laryngoscopic
findings seem to have greater disease burden than GERD patients, CRS patients, or healthy
controls, but not more than laryngeal patients without laryngitis. In addition, one study
suggests that patients with laryngeal symptoms had similar impact of symptom burden on
quality of life, despite the presence/absence of Los Angeles grade A or B esophagitis.

LPR Defined by Symptoms Alone

One study defined LPR as individuals with an elevated RSI score, without concomitantly
evaluating for physiologic evidence of disease.

Gong et al. examined QOL in 300 GERD patients (150 with and 150 without laryngeal
symptoms) using a Korean version of EuroQol five dimensions (EQ-5D) questionnaire.

A structured questionnaire on patient satisfaction and the Work Productivity and Activity
Impairment questionnaire were also used. Results ultimately echoed prior studies in LPR
QOL,; the proportion of patients with laryngeal symptoms had more burden across domains
than patients without laryngeal symptoms, with significant differences in pain/discomfort
and anxiety/depression domains. Patients with laryngeal symptoms also had significantly
lower satisfaction with treatment, greater sickness-related absent hours per week, and greater
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overall work impairment. This association with laryngeal symptoms and worsening QOL
measures suggests that LPR imparts a greater burden on QOL than GERD [26].

This study similarly echoes the fact that patients with laryngeal symptoms seem to have
increased QOL impairment when compared to patients with isolated GERD symptoms.

LPR Defined by Abnormal Ambulatory Reflux Testing

Two studies analyzed laryngeal symptoms in relation to ambulatory reflux testing to
determine the association of objective data and QOL impairments.

Kim et al. analyzed the association between 24 h pH-impedance studies and QOL of

45 LPR patients using SF-12, RSI, and HRQOL and found that most parameters on 24

h pH-impedance testing had no or poor correlation with questionnaires. However, two
parameters did have a strong correlation. Number of non-acid reflux events that reached
the larynx and pharynx and total number of events that reached the larynx and pharynx
were strongly associated with heartburn on RSI in regression analyses. The only significant
association found in multiple regressions analyses was between the number of non-acid
reflux events reaching the larynx/pharynx and the voice/hoarseness component of the
HRQOL questionnaire [18].

Similarly, Krause et al. utilized the Esophageal Hypervigilance and Anxiety Scale (EHAS),
a validated questionnaire utilized to assess hypervigilance and anxiety in patients with
esophageal symptoms, in 77 patients with laryngeal symptoms with and without pathologic
LPR (defined by acid exposure time (AET) on ambulatory reflux monitoring = 6%). Twenty-
two (29%) met criteria for an elevated acid exposure time. There were no significant
differences between Gastroesophageal Reflux Disease Questionnaire (GerdQ) or RSI scores
between groups. The authors found similarly elevated EHAS scores in both patient groups,
suggesting that physiological burden does not fully account for psychological distress [5].

These studies suggest that perhaps cognitive-affective processes are interrelated with
laryngeal symptom burden, which has implications in management of these patients.

Limitations of LPR Research

Review of prior research into the psychosocial impact of LPR emphasizes a significant
burden across most life domains, especially quality of life, anxiety, depression, and social
functioning. A significant limitation in many of the studies examining LPR and QOL lies
in the absence of a consistent methodology to diagnose LPR, as well as the reliance on
laryngoscopy to define patients with LPR, which is not recommended in current guidelines
as laryngoscopy findings are ultimately subjective, with wide variability among examiners
[3, 28]. Currently, ambulatory reflux monitoring with either prolonged wireless reflux
monitoring or 24 h pH-impedance testing is the reference standard for the diagnosis of
LPR, and data on QOL, depression, and anxiety in patients with LPR diagnosed based on
these tests are lacking [3].

Dig Dis Sci. Author manuscript; available in PMC 2023 December 18.
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Opportunities for Future Investigation

As outlined above, laryngeal symptoms are associated with a significant burden on QOL,
anxiety, depression, and social functioning. Studies discussing the mechanism of disease
suggest that laryngeal symptoms are likely multifactorial [1, 22]. This is further supported
by the fact that patients with LPR tend to respond poorly to traditional GERD therapies,
suggesting there is likely another component, perhaps anxiety or hypervigilance, that

is contributing to this observed impairment in psychosocial functioning [2, 5]. While
cognitive-affective impact on symptomatic experience is an increasingly accepted notion

in gastroesophageal reflux patients [4], prior literature suggests that there is likely a similar
cognitive interplay in laryngeal symptoms on symptom outcomes, which warrants further
investigation in order to better target treatments for these patients.

Conclusion

Research into LPR—diagnosis, treatment, and psychosocial burden—is a developing field
that has shown LPR to be an increasingly complex disease that is somewhat different from
its much more well-known and studied counterpart, GERD. One of these distinct differences
is the impact on quality of life, anxiety, depression, and social functioning. Though research
demonstrates that both GERD and laryngeal symptoms can cause impaired QOL, anxiety,
and depression compared to controls, the literature suggests that patients with laryngeal
symptoms suffer the greatest burden across most domains.

However, prior literature fails to use consistent LPR selection criteria and to incorporate
guideline-driven diagnostic testing strategies into the interpretation of psychosocial burden,
which ultimately limits our ability to optimize the patient treatment and outcomes. Further
research into quality of life with specific physiological parameters is necessary to properly
interpret and reduce burden, identify etiology, and develop streamlined treatment options for
these complex patients [1].

Funding
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