
OR I G I N A L R E S E A R C H

Correlation Between Refractory Laryngopharyngeal
Reflux Disease and Symptoms of Anxiety and
Depression
Fengling Huang, Qiu Liao, Xingkun Gan, Wensheng Wen

Department of Otolaryngology, Head and Neck Surgery, The First Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, 530000,
People’s Republic of China

Correspondence: Wensheng Wen, Department of Otolaryngology, Head and Neck Surgery, The First Affiliated Hospital of Guangxi Medical University,
Shuangyong Road, No. 6, Nanning, Guangxi, 530000, People’s Republic of China, Tel +86 0771-53556511, Email wenwensheng2000@126.com

Background and Study Aims: The occurrence, development, and prognosis of refractory laryngopharyngeal reflux disease (LPRD)
may be related to anxiety and depression. Our study aims to investigate anxiety and depressive symptoms in LPRD and clarify the
correlations among them.
Patients and Methods: Twenty-eight patients were diagnosed with LPRD and subsequently referred to the Department of Mental
Health for treatment. The patients were divided into the Self-rating Anxiety Scale (SAS)/Self-rating Depression Scale (SDS) positive
group (+) and the SAS/SDS negative group (−). All patients were treated (oral administration) with a standard dose of proton pump
inhibitor (PPI, omeprazole 20 mg bid) plus one tablet of Deanxit (flupentixol-melitracen) after breakfast. Treatment efficacy was
evaluated after one month of drug treatment. The therapeutic effect of PPI treatment alone was compared with that treated with PPI +
Deanxit.
Results: Among 28 patients with refractory LPRD, the main reflux symptoms and signs were specific. There were differences in
gender distribution and age distribution among the 28 patients with refractory LPRD, and there were 17 patients (60.7%) in the SAS/
SDS (+) group and 11 patients in the SAS/SDS (−) group (39.3%). Regarding efficacy evaluation after one month of PPI + Deanxit
treatment, the differences in indices before and after treatment were statistically significant (all p<0.05).
Conclusion: Anxiety and depressive symptoms influence the occurrence, development, and treatment efficacy of refractory LPRD.
Attention to and targeted treatment of anxiety and depressive symptoms can help improve the treatment outcomes of patients with
refractory LPRD.
Keywords: refractory, laryngopharyngeal reflux, anxiety, depression

Introduction
Laryngopharyngeal reflux (LPR) refers to the phenomenon of stomach contents flowing back to areas above the upper
esophageal sphincter (including the nasal cavity, mouth, pharynx, larynx, trachea, and lungs).1 Laryngopharyngeal reflux
disease (LPRD) is a common diagnosis in outpatient otolaryngology clinics, and its incidence increases year by year.
Domestic and foreign attention to and research on LPRD is also increasing.2 However, the pathogenesis of LPRD
remains unclear, as it is a disease with multiple etiological factors.3

Development throughout the modern era has also promoted a fast-paced lifestyle. People face more challenges and
pressure and have gradually recognized the physiological-psychological-social disease mode in the understanding of
diseases. When LPRD cannot be controlled for a long period, namely, when symptoms do not exhibit obvious remission
after proton pump inhibitor (PPI) treatment for 2 months or longer, psychological disorders are common sequelae.
Generally, anxiety and depressive symptoms are frequent. In addition, patients with LPRD are likely to present chest
distress, dizziness, and other physical-discomfort symptoms without organic pathological changes on cardiovascular and
cerebrovascular examinations.
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Therefore, this study aims to investigate the relationship between refractory LPRD, anxiety and depressive symptoms,
and autonomic nerve dysfunction.

Patients and Methods
General Information
Twenty-eight patients diagnosed with suspected LPRD at the Department of Otolaryngology at our hospital via the reflux
symptom index (RSI), and a reflux symptom rating scale (reflux finding score, RFS) from March 2009 to September 2019
were randomly selected. The inclusion criteria were as follows: between 20 and 65 years of age, either gender, education
level of elementary school and above, and able to complete forms to provide relevant information. Through an examination
by the same senior chief physician of our department, patients were diagnosed with LPRD when they presented typical
manifestations of pharyngeal foreign body sensation, persistent clearing of the throat combined with clinical manifestations
and RSI scores and/or reflux symptom rating scale scores (RFS) indicative of LPRD. Furthermore, after treatment with a PPI
(omeprazole 20 mg bid), as prescribed by doctors in our hospital or other hospitals, for at least two months, the patients felt
no significant symptom relief. The exclusion criteria were as follows: recent occurrence of a neck mass or malignant tumor of
the throat revealed by electronic laryngoscopy; a history of neck and throat surgery; the presence of serious underlying
diseases such as brain diseases or congenital mental disorders, heart disease, and abdominal diseases, especially stomach
disease; and difficulty completing and cooperating for the relevant examinations.

Data Description and Statistics
General information regarding all subjects, including name, gender, age, RSI value, and RFS, was collected and entered into
a computer to establish a database. RSI≥13 and/or RFS≥7 was considered LPRD. After evaluations by the same senior chief
physician in the Department of Otorhinolaryngology Head and Neck Surgery at our hospital, patients were treated with
omeprazole (20 mg bid for 4 weeks), after which the efficacy was evaluated again via the RSI and RFS. Patients for whom
the RSI value and RFS did not significantly decrease were diagnosed with refractory LPRD. The 28 patients who met the
diagnostic criteria were all referred to the Department of Mental Health. Through specialists in the mental health department,
the Self-rating Anxiety Scale (SAS), the Self-rating Depression Scale (SDS), and a 90-item symptom check list (SCL-90)
were used to assess whether refractory LPRD was related to anxiety and depression. For the SAS, a total score ≥50 indicated
an anxiety state (mild: 50≤SAS≤60, moderate: 61≤SAS≤70; severe: SAS≥70), and a total SDS score of ≥53 indicated
a depressed state (mild state: 53≤SDS≤62, moderate: 63≤SDS≤72; severe: SDS≥72) (standard total score = original score *
1.25; with the result being an integer). In addition to the standard dose of the PPI omeprazole (20 mg bid), all 28 patients
were treated with Deanxit (1 tablet qd orally after breakfast) for the treatment of psychological anxiety and depressive
symptoms. After one month of treatment with medication, patients returned to the hospital for a follow-up visit. Efficacy was
assessed by the same senior chief physician through clinical manifestations and pre- and post-RSI and RFS values.

Results
Analysis of Gender and Age
Among the 28 patients with refractory LPRD, there were 9 male patients (32.1%), including 5 patients (17.8%) who
were 25–35 years old, 2 patients (7.2%) who were 36–45 years old, 1 patient (3.6%) who was 46–55 years old, and 1
patient (3.6%) who was 56–65 years old; there were 19 (67.9%) female patients, including 4 patients (14.3%) who
were 25–35 years old, 3 patients (10.7%) who were 36–45 years old, 10 patients (35.7%) who were 46–55 years old,
and 2 patients (7.1%) who were 56–65 years old. Among the female patients, those who were 46–55 years old
accounted for the largest proportion; those in this age range were in the perimenopausal period. Among the male
patients, those who were 25–35 years old accounted for the largest proportion; those in this age range were considered
young adults (Table 1).
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Analysis of Disease Status
(1) Psychological and psychological factors: Among the 28 patients with refractory LPRD, 10 had mild anxiety (35.7%),
and 6 had moderate anxiety (21.4%); there were 10 cases of mild depression (35.7%) and 5 cases of moderate depression
(17.9%) (Table 2).

(2) Clinical manifestations: Among the 28 patients with refractory LPRD, the main symptoms of reflux were
moderate to severe pharyngeal foreign body sensation (75.0%), persistent clearing of the throat (32.1%), and stomach
upset with acid regurgitation and belching (35.7%) (Table 3). Patients with signs of reflux presented with moderate to
severe thick mucus adhesion in the larynx (100%) and erythema/hyperemia of the laryngeal mucosa confined to the
arytenoid cartilage (96.4%) (Table 4).

(3) Among the 28 patients with refractory LPRD, 17 (60.7%) were in the SAS/SDS (+) group and 11 (39.3%) were in the
SAS/SDS (−) group (32.1%), with no significant difference in gender or age between the groups (Tables 5 and 6). Regarding the
evaluation of efficacy after one month of PPI + Deanxit treatment, the RSI scores for the SAS/SDS (+) group were 15.53 ± 1.62
and 10.29 ± 1.05 before and after treatment, respectively, with an average decrease of 5.24 points, and the RFS scores were 6.53
± 1.18 and 3.82 ± 0.73, respectively, with an average decrease of 2.71 points. The RSI scores for the SAS/SDS (−) group were
14.18 ± 1.72 and 10.36 ± 1.75 before and after treatment, respectively, with an average decrease of 3.82 points. The RFS scores
before and after treatment were 6. 09 ± 1.30 and 3.64 ± 0.67, respectively, with an average decrease of 2.45 points. The
differences in indices before and after treatment were statistically significant (all p<0.05). Therapeutic effect analysis: Before
treatment, the RSI value and RFS were higher in the SAS/SDS (+) group than in the SAS/SDS (−) group; after treatment, the

Table 1 Analysis of Gender and Age Range for 28 Patients with Refractory LPRD

Age Range (Year) Male (n) Female (n) Percentage Total Cases

25~35 5 (17.8%) 4 (14.3%) 32.1%
36~45 2 (7.2%) 3 (10.7%) 17.9%

46~55 1 (3.6%) 10 (35.7%) 39.3%

56~65 1 (3.6%) 2 (7.1%) 10.7%

Table 2 Score and Severity of Anxiety and Depressive
Symptoms [Case (%)]

SAS Score SDS Score

Mild 10 (35.7%) 10 (35.7%)

Moderate 6 (21.4%) 5 (17.9%)
Negative 12 (42.9%) 13 (46.4%)

Abbreviations: SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression
Scale.

Table 3 Number of Cases, Total Score, and the Proportion of Moderate to Severe Symptoms Based on the RSI

Rank Clinical Symptoms Total Score Proportion

1 Pharyngeal foreign body sensation 107 75.0%
2 Persistent clearing of the throat 67 32.1%

3 Heartburn, chest pain, stomach pain 59 35.7%

4 Annoying cough 54 21.4%
5 Excessive sputum or runny nose 48 25.0%

6 Coughing after a meal or lying down 40 3.6%

7 Difficulty swallowing food, water or tablets 22 3.6%
8 Poor breathing or repeated asphyxia episodes 17 0.0%

9 Hoarseness or dysphonia 6 0.0%
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SAS/SDS (+) group had a larger decrease in the RSI value and RFS than the SAS/SDS (−) group. After standard treatment, the
28 patients had an overall approximate decrease of 31.3% and 41.0% for the RSI value and RFS, respectively, indicating
a significant therapeutic effect. There was no significant difference in RSI or RSF scores between the two groups after treatment
(p>0.05) (Tables 7 and 8).

Table 4 Number of Cases, Total Score, and the Proportion of Moderate to Severe Findings
Based on the RFS

Rank Reflux Finding Total Score Proportion

1 Erythema, congestion 68 96.4%

2 Mucus adhesion 56 100.0%

3 Laryngeal edema 29 14.3%
4 Vocal cord edema 20 10.7%

5 Joint hyperplasia 5 0.0%

6 Larynx atrophy 2 3.6%
7 False vocal folds 0 0.0%

8 Granuloma 0 0.0%

Table 5 Comparison of Gender in the SAS/SDS (−) Group
(n=11) and the SAS/SDS (+) Group (n=17)

Item SAS/SDS (+) SAS/SDS (−)

Male 5 (29.4%) 4 (36.4%)

Female 12 (70.6%) 7 (63.6%)
Total cases 17 (100%) 11 (100%)

X2 –

P value 1.000

Notes: p>0.05, the difference is not statistically significant. (n<40, the chi-square
test adopts Fisher’s Exact Test without X2 value).
Abbreviations: SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale.

Table 6 Comparison of Age in the SAS/SDS (−) Group (n=11) and the SAS/SDS (+) Group (n=17)

Age (Year) SAS/SDS (+) SAS/SDS (−) t value p value

X±s 42.71±9.18 44.91±9.51 −0.611 0.840

Notes: P>0.05, the difference is not statistically significant.
Abbreviations: SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale.

Table 7 Comparison of Scores Before and After Treatment in the SAS/SDS (−) Group (n=11) and the SAS/SDS (+) Group (n=17)

Before Treatment After Treatment t value p value

RSI SAS/SDS (−) 14.18±1.72 10.36±1.75 21.00 0.000

SAS/SDS (+) 15.53±1.62 10.29±1.05 19.78 0.000

RFS SAS/SDS (−) 6.09±1.30 3.64±0.67 9.93 0.000

SAS/SDS (+) 6.53±1.18 3.82±0.73 10.66 0.000

Notes: p<0.05, the difference is statistically significant.
Abbreviations: SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression Scale; RSI, reflux symptom index; RFS, reflux finding score.
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Discussion
In the present study, we found that anxiety and depressive symptoms influenced the occurrence, development, and
treatment efficacy of refractory LPRD. Thus, attention to and targeted treatment of anxiety and depressive symptoms
might help improve the treatment outcomes of patients with refractory LPRD.

LPRD is a common and frequently occurring disease in otolaryngology clinics and head and neck surgery centers and
involves the movement of gastric contents in areas above the upper esophageal sphincter (including the pharynx, larynx,
nasal cavity, and trachea), resulting in local mucosal injury. Typical clinical manifestations include pharyngeal foreign
body sensation, persistent clearing of the throat, hoarseness or dysphonia, chronic long-term cough, dyspnea, and
laryngospasm. Electronic laryngoscopy often reveals mucosal hyperplasia behind vocal cord commissures, hypertrophy,
diffuse congestion, and edema of the vocal cords. In severe cases, there are laryngeal signs such as granuloma, larynx
hypertrophy, and subglottic stenosis. LPRD is often manifested as a pharyngeal foreign body sensation, chronic cough,
and other symptoms without specificity. Due to the mild symptoms of LPRD and manifestations and characteristics that
do not include redness, heat, swelling, or pain, individuals with LPRD often receive attention and treatment only when it
affects their lives. At the time of seeking treatment, patients with LPRD often have suffered from the disease for a long
period of time.

Acid suppressive therapy with PPIs has been internationally recognized as the preferred drug treatment for LPRD.
However, in recent years, due to the comprehensive influence of various factors such as diet,4 sleep,5,6 and work stress,7

some patients still show no significant improvement in LPRD symptoms after acid-suppressive therapy; in one study,
PPIs and a placebo showed no significant difference in improving the symptoms of LPRD patients.8 Further, because of
the limitations of clinical tools, many symptoms and extrapharyngeal manifestations were not considered.9 Although
knowledge on nonacidic LPR has recently progressed, a treatment plan based on PPIs has not been developed.2 The
therapeutic effect of PPIs alone to inhibit acid reflux is not ideal and therefore has also been evaluated incorrectly. The
efficacy of selective serotonin reuptake inhibitor (SSRIs) in patients with LPRD has also been observed, but their side
effects were quite significant. Deanxit tablets are more widely and safely used in clinical practice, with fewer side effects;
therefore, we first observe their clinical application. Refractory LPRD requires further exploration of its etiology,
pathogenesis, and influencing factors, as well as new treatment regimens.10 If long-term and aggressive treatment does
not lead to significant improvements, we suggest that other factors should be considered during the diagnosis of
refractory LPRD.

The incidence of LPRD in our outpatient department is increasing year by year. This phenomenon is not only
occurring in China, as it was reported as early as 2012 that the prevalence of LPRD in the British population was as high
as 34.39%.11 In the most recent survey in 2020, the incidence in the Brazilian population was approximately 26.8%.12

The incidence of LPRD varies in different populations. LPR is often diagnosed and treated in outpatient departments.
The incidence of LPR in a certain population can only include the number of outpatient patients, but in fact, LPR also
exists in patients hospitalized for other obvious symptoms or lesions.13 Further, LPR does not only exist in adult patients.

Table 8 Comparison of the RSI Values and RFS Values in
the SAS/SDS (+) Group and SAS/SDS (−) Group After
Treatment

RSI RFS

SAS/SDS (+) 10.29±1.05 3.82±0.73

SAS/SDS (−) 10.36±1.75 3.64 ±0.67
t value −1.32 0.69

p value 0.896 0.494

Notes: p>0.05, the difference is not statistically significant.
Abbreviations: SAS, Self-rating Anxiety Scale; SDS, Self-rating Depression
Scale; RSI, reflux symptom index; RFS, reflux finding score.
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A study from Shanghai Children’s Hospital pointed out that even in children with chronic cough, the incidence of LPR
was as high as 36.8% (68/185).14 Therefore, full attention should be paid to LPR.

In this study, reflux symptoms and signs were more severe for patients who also had anxiety and depression
symptoms. Further, therapeutic efficacy for refractory LPRD was positively related to psychological and psychological
factors such as anxiety and depressive symptoms. This result is consistent with current research progress on the
correlation between LPRD and mental psychological factors. Deanxit has anti-anxiety and anti-depression effects and
can effectively improve mental perception abnormalities;15 its mechanism may be related to increased vagus-nerve
excitability, autonomic nerve dysfunction, or potential mental and psychological abnormalities in these patients.16 After
Deanxit treatment, the mental state of the patient improves, gastrointestinal autonomic nerve dysfunction is regulated,
and visceral hypersensitivity is reduced. Mental factors can change hormone secretion and the kinetic response in the
gastrointestinal tract through cerebral intestine reflexes and stress while regulating esophageal sensations, causing
patients to perceive low-tone esophageal stimuli and feel pain and discomfort.17,18 Studies have shown that depression
is associated with autonomic function control disorders, which may be related to the nervous system and the pathological
basis of functional impairment.19 Although disorders such as anxiety and depression belong to psychological classifica-
tion, psychological activities are built on the physiological activities of the brain, and psychological illness has
a significant neurophysiological basis.20,21

In our research, in patients with lower SAS and SDS scores (who did not reach the threshold for anxiety and
depression), the use of Deanxit could also significantly improve LPRD symptoms. Whether these patients have potential
anxiety and depressive symptoms, and whether negative scores are due to subjective factors or cultural factors, require
further exploration. After treatment, no statistically significant difference in RSI and RFS was observed between the
SAS/SDS (+) and (−) groups. We suggest that among diseases affected by multiple factors, treatment of one cause has
a peak therapeutic effect, and a radical cure effect cannot be achieved despite an obvious improvement of symptoms.
Drug therapy has certain limitations for anxiety and depression symptoms. Thus, some scholars have applied behavioral,
cognitive therapy, and neuromodulation to adjust the mental state of LPRD patients, achieving some degree of efficacy.22

In terms of LPRD incidence of gender, the majority of patients in our study with LPRD were perimenopausal women.
An association between LPRD and female hormones cannot be ruled out. Women often have more autonomic nerve
dysfunction than men because of hormone imbalances; in male patients, the age of onset is mainly 25–35 years old,
indicating that work stress cannot be ruled out as a cause of LPRD. Stress is often associated with mental anxiety. Whether
work stress is the cause of LPRD and whether mental anxiety impacts the occurrence and development of LPRD are issues
worth addressing. In future clinical treatments, multifactorial effects should be considered. Endocrine functions should be
regulated to improve treatment efficacy. Furthermore, studies have shown that the discomfort experienced by females,
namely, intestinal gastrointestinal symptoms such as abdominal distension and hiccups, is significantly more severe than
that experienced by males.23 Gastrointestinal symptoms relate to visceral sensitivity, which is associated with emotional
disorders. Emotional disorders are associated with symptoms of depression, anxiety, and social anxiety.24 Based on this, we
can also explain why the incidence of refractory LPRD is higher in females than in males.

Autonomic nerve dysfunction could manifest differently in different etiologies. Psychological stress, sleep disorders,
metabolic disorders, and cardiopulmonary dysfunction may lead to autonomic nerve dysfunction.25 Laryngeal reflux was
previously proposed as an extraesophageal symptom of gastroesophageal reflux (GERD), and laryngeal reflux and GERD
were thought to be related to each other but have distinct processes. The physiological pathology of GERD is related to the
dysfunction of the antireflux barrier mechanism. Currently, an increasing number of studies have examined the autonomic
nerve functional status of patients with GERD, which have indicated that a reduction in parasympathetic nerve function may
be a unique mechanism of the disease.26 In 2002, several scholars proposed that the laryngeal symptoms caused by LPRD are
a manifestation of the vagal reflex.27 Studies have shown that when autonomic dysfunction occurs in GERD, autonomic nerve
involvement is positively correlated with reflux symptoms.28 Wan-Ju et al proposed that autonomic nerve dysfunction is
a pathogenic mechanism of LPRD and then specifically applied 24-hour dynamic electrocardiography to analyze heart rate
variability, concluding that autonomic nerve dysfunction is not present in LPRD patients.29 In future studies, we will confirm
whether a correlation exists among anxiety, depression, autonomic nervous function, and LPR.
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According to the above discussion, only by investigating the etiology and pathogenesis combined with targeted
treatment can any disease be fundamentally understood. LPRD is associated with a variety of otorhinolaryngologic
diseases, including pediatric adenoidal hypertrophy, chronic sinusitis, asthma, and otitis media. Further, vocal diseases,
including vocal polyps, vocal cord leukoplakia, contact granuloma, and Reinke’s edema, all have a non-negligible
correlation with LPRD. LPRD is even a risk factor for the development of precancerous laryngeal lesions and laryngeal
cancer, as well as many other otolaryngology diseases, gradually affecting patients quality of life, and its treatment
involves blocking the root cause of a variety of diseases.

This study aimed to examine the factors related to refractory LPRD, but the sample size was too small, and the molecular-
pathogenesis research was limited; therefore, we could not determine exactly how the relevant factors interacted with each
other. In future studies of the diagnosis and treatment of refractory LPRD, we will concentrate on emotional and
psychological factors, autonomic nervous function, and gastrointestinal sensitivity probe factors to clearly define the etiology
and pathogenesis of the disease. At the same time, the application of the multidisciplinary, comprehensive treatment, such as
medical and surgical therapy and even mental health therapy, should be applied. In this manner, we can further improve the
standardized diagnosis and treatment of the disease, as well as improve therapy for patients.

Limitations
The sample size of this experiment was relatively small, which may influence the results of the study, especially
regarding the proportion of cases and severity of the disease. The experimental control belongs to the self-controlled
control; due to the complicated examination conditions, it was difficult for patients to cooperate and complete the
examination. Furthermore, nucleic acid testing needs to be completed before improving laryngoscopy. The diagnosis and
treatment process takes a long time, and some patients are reluctant to cooperate and complete the relevant examinations,
yielding a small sample size. In addition, this experiment failed to improve the anxiety and depression symptom score
and autonomic nervous function test after treatment and failed to make a detailed analysis of the relationship among
them. Finally, it was unknown whether the patients had anxiety and depression before they were treated in our
department due to pharyngeal foreign body sensation.

Ethical Conduct of Research
This study complies with the Declaration of Helsinki and was approved by the Ethics Committee of the First Affiliated
Hospital of Guangxi Medical University. All participating patients gave informed consent, voluntarily participated in the
study, and signed an informed consent form.

Disclosure
The authors report no conflicts of interest in this work.
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