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ABSTRACT

Objective: Unhealthy lifestyles and eating habits, as well as psychological abnormalities, may play important roles in laryngopharyngeal reflux.
Although changes to these risk factors are considered the first-line treatment for laryngopharyngeal reflux, there is no strong evidence to sup-
port the recommendation. Here, we examined the relationships between the above factors and laryngopharyngeal reflux.

Methods: We conducted a cross-sectional survey (ChiCTR-RRC-17012536) at the digestive endoscopy centers of 3 hospitals and recruited
320 participants (patients with laryngopharyngeal reflux: n=1283; control group: n=197). All participants underwent gastroscopy and routine
otolaryngology and completed the relevant questionnaires.

Results: No significant differences were observed between groups in terms of age, sex, marriage, body mass index, work, education, smoking,
drinking, lying down immediately after meals, and lack of physical activity. Preferences for acidic food, porridge or soup, coffee drinking, an
unbalanced diet, overeating, fasting, pre-bedtime dinner, anxiety, and depression were related to laryngopharyngeal reflux according to univari-
ate logistic regression analysis (all P < .05). Multivariate logistic regression analysis revealed that drinking coffee, overeating, fast eating, dinner
just before bedtime, anxiety, and depression were independent risk factors for laryngopharyngeal reflux (all P < .05, odds ratios 1.133, 1.172,
1.155,1.345,1.874, and 2.065, respectively). The anxiety score but not the depression score was positively correlated with the Reflux Symptom
Index score (Spearman’s r=0.627, P < .001).

Conclusion: Certain adverse lifestyle factors, unhealthy eating habits, and mental factors (anxiety and depression) were related to the occur-
rence of laryngopharyngeal reflux.
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Introduction

Laryngopharyngeal reflux (LPR) is a syndrome that is caused by
the retrograde flow of gastric contentsinto the throat, resulting
in a variety of non-specific symptoms of the throat.! The inci-
dence rate of LPR is increasing and the prevalence has been as
high as 34.4% in the United Kingdom.? Unhealthy lifestyle fac-
tors and eating habits may be important risk factors for LPR'!
Lifestyle changes are considered the first-line treatment for
LPR and have been included in multinational practice guide-
lines."® However, owing to the lack of strong evidence showing
the relation of lifestyle and eating habits to this disease, the
recommendations are mostly derived from the guidelines for
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gastroesophageal reflux disease (GERD). Laryngopharyngeal
reflux and GERD differ in many aspects,* and certain lifestyle
changes that are recommended for patients with GERD may
not be suitable for those with LPR. To the best of our knowl-
edge, lifestyle-related risk factors for LPR have been seldom
explored. In addition, the role of abnormal mental factors
(anxiety and depression) in GERD has been confirmed,® and we
speculate that they may play a similar role in LPR.

The diagnosis of LPR is challenging and its reported comorbid-
ity rate with GERD is high: 47.9% of patients with GERD have
LPR and 71% of patients with LPR have GERD.® Therefore, to
reflect the real-world situation of LPR more accurately, it is
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necessary to eliminate the interference of GERD. The use of
the Gastroscopy and Gastroesophageal Reflux Questionnaire
(GERD-Q) can eliminate some of the interference caused by
comorbidity with GERD. In this study, we explored the relation-
ship between lifestyle factors, eating habits, and mental fac-
tors (anxiety and depression) with LPR based on completing
gastroscopy and the GERD-Q to provide an epidemiological
basis for clinical research.

Methods

Participants and Study Design

This physician-blinded, prospective cohort study was con-
ducted in the digestive endoscopy centers of the First and
Second Affiliated Hospitals of Guangzhou Medical University
and the First Affiliated Hospital of Guangdong Pharmaceutical
University from 2018 to 2019. All participants were aged
between 18 and 80 years, underwent gastroscopy and rou-
tine otolaryngology, and completed the relevant question-
naires. The participants were divided into 2 groups: those with
LPR (negative gastroscopy results, a GERD-Q score < 8, and
a Reflux Symptom Index [RSI] score > 13) and those without
(control group: without typical symptoms of reflux, negative
gastroscopy results, a GERD-Q score < 8, and an RSl score <
13). The control group comprised individuals who underwent
routine health examinations at these digestive endoscopy
centers. The exclusion criteria were as follows: previous respi-
ratory or digestive tract surgery, respiratory or digestive tract
tumors, upper respiratory tract disease in the past 2 weeks,
and drug use in the past 2 weeks. This study was approved by
the Ethics Committees of the earlier 3 hospitals and registered
as a clinical trial (ChiCTR-RRC-17012536). Preliminary data
for this clinical trial were previously published.” All participants
provided written informed consent.

Questionnaires and Related Definitions

We determined the survey content and constructed relevant
definitions according to a previous study.® The self-designed,
structured questionnaire comprised questions related to
demographic data and lifestyle and eating habits. We col-
lected the following information on lifestyle and eating habits:
smoking, drinking, physical exercise, lying down immediately
after a meal (<30 minutes after eating), overeating, fast eat-
ing (<10 min/meal and chewing <10 times/bite), lack of break-
fast, dinner just before bedtime (within 2 hours), unbalanced
diet, and irregular eating habits. Food preference choices were
as follows: dairy products, soy products, acidic foods, spicy

Main Points

The global incidence rate and prevalence rate of laryngopha-
ryngeal reflux (LPR) have been increasing.

Lifestyle changes are considered the first-line treatment for
LPR, but there is no strong evidence to support this.

This study explored the relationship between lifestyle fac-
tors, eating habits, and mental factors and LPR on the basis
of eliminating the interference of gastroesophageal reflux
disease.

Certain adverse lifestyle factors, unhealthy eating habits, and
mental factors (anxiety and depression) were related to the
occurrence of LPR.

foods, fried and fatty foods, meat, sweets, fruits, vegetables,
porridge or soup, noodles, pickled food (e.g., pickled cabbage),
too-hot foods, hard foods, snacks, coffee, strong teas (>3 g of
tea per cup), and carbonated drinks. “Preference” was defined
as consumption on at least 3 days a week for more than 6
months.

The GERD-Q, consisting of 6 items, was used to screen for
GERD. Participants were asked to recall the relevant symp-
toms over the previous 7 days and score themselves. The
maximum total score was 18, and participants with a score
>8 were considered to have GERD.® The RSI, consisting of
9 items, has been widely used to screen for and assess the
severity of LPR. The total RSI score ranges from 0 to 45, and
participants with an RSl score > 13 were considered to have
LPR.™® The Hospital Anxiety and Depression Scale (HADS),
invented by Zigmond and Snaith," was used to assess anxiety
and depression (subscales A and D, respectively). Each sub-
scale comprises 7 questions and the total score ranges from
0 to 21. Participants were asked to recall their feelings and/or
behaviors in the past week. A HADS-A score > 10 was defined
as suspected anxiety, and a HADS-D score > 7 was defined as
suspected depression.'?

Others

Gastroenterologists and otolaryngologists performed gas-
troscopy and routine otolaryngology (including laryngoscopy),
respectively, on the participants without knowing their ques-
tionnaire scores. The gastroscopy-based diagnosis was based
on the Los Angeles classification.®

Statistical Analysis

Statistical Package for the Social Sciences version 21.0 (IBM
SPSS Corp.; Armonk, NY, USA) was used for calculation and
statistical analysis. Means + standard deviations are used to
represent data with normal or approximately normal distribu-
tions, and non-normally distributed variables are expressed as
medians (upper and lower quartiles). Frequency-and-percen
tage pairs are used to describe the survey responses. The
Mann-Whitney U test and chi-square (x?) test were used to
compare measurement and count data, respectively. Logistic
regression analysis (backward elimination) was used to explore
the risk factors for LPR. Spearman rank correlation analysis
was used to evaluate the degree of correlation. A P value < .05
was considered statistically significant.

Results

We included 320 participants in this study (123 cases and
197 controls; 159 males and 161 females; sex ratio 1:1.01). The
mean ages of patients in the LPR and control groups were 49.5
+12.9 and 48.9 + 12.7 years, respectively. The groups did not
differ in terms of sex (P =.880) or age (P =.158). Additionally,
the groups did not significantly differ in terms of education,
smoking, drinking, lying down immediately after dinner, or lack
of physical activity (Table 1). Univariate analysis of potentially
related factors revealed that the proportions of patients with
LPR were higher in terms of preference for acidic foods, prefer-
ence for porridge or soup, drinking coffee, an unbalanced diet,
overeating, fast eating, and eating dinner just before bedtime
than those of participants in the control group (all P < .05)
(Table 2).
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Table 1. Demography and Lifestyle Habits of Subjects by
Group

Number of Cases (%)
LPR Control
Group Group X?

Personal Histories (n =123) (n=197) Value P
Age 1.993 158

<40 years old 50 (40.65) 96 (48.73)

>40 years old 73 (69.35) 101 (51.27)
BMI 0.718 .397

<24.0 kg/m? 78 (63.41) 134 (68.02)

>24.0 kg/m? 45 (36.59) 63(31.98)
Male 66 (53.66) 93 (47.21) 0.023 .880
Married 108 (87.80) 183 (92.89) 2.379 .123
Job (mental labor) 68 (65.28) 101 (51.27) 0.490 .484
Education level 50 (40.65) 101(51.27) 1.993 158
(senior school or
above)
Smoking 31(25.20) 36(18.27) 2196 .138
Alcohol drinking 25(20.33) 27(13.71) 2438 118
Lying down 37 (30.08) 53(26.90) 0.378 539
immediately after a
meal
Lack of physical 36 (29.27) 60(30.46) 0.051 .821
activity
Unbalanced diets 50 (40.65) 46 (23.35) 10.792 .001"
Irregular eating 23(18.70) 24 (1218) 2566 .109
habits
Overeating 19 (15.45) 14 (7.11) 5.695 .017°
Fast eating 64 (52.03) 65(32.99) 11.406 .001
Frequent lack of 23(18.70) 25(12.69) 2144 1483
breakfast
Dinner just before 53(43.09) 57(28.93) 6.726 .010°

bedtime

BMI, body mass index; LPR, laryngopharyngeal reflux disease.
*Significant at the level of P <.05.

The HADS-A and HADS-D scores of the LPR group (9 [2, 9]
and 6 [4, 8], respectively) were higher than those of the control
group (4 [0, 5] and 3 [0, 5], respectively); both differences were
statistically significant (HADS-A: z=-4.965, P =.001; HADS-B:
z=-3.162, P = .001). In the LPR group, the proportions of
patients that were HADS-A-positive (>10 points; 33.3%) and
HADS-D-positive (>8 points; 22.8%) were higher than those in
the control group (17.3%, P=.001 and 10.2%, P = .002, respec-
tively) (Table 3).

The HADS-A score was positively correlated with the RSI
score (Spearman’s r=0.627, P < .001), but no correlation was
detected between the HADS-D and RSI scores (Spearman'’s
r=0.028, P = .755). Logistic regression analysis revealed that
drinking coffee, overeating, fast eating, eating dinner just
before bedtime, the HADS-A score, and the HADS-D score
were risk factors for LPR (all P < .05, odds ratios 1.133, 1.172,
1.155,1.345,1.874, and 2.065, respectively) (Table 4).

I 172

Table 2. Food Preference of Subjects by Group

Number of Cases (%)

LPR Control

Group Group X?
Risk Factors (n=123) (n=197) Value P
Preference for dairy 67 (54.47) 94 (47.72) 1382 240
products
Preference for soy 76 (61.79) 111(56.35) 0.924 .336
products
Preference for acidic 90 (73.17) 120 (60.91) 5.043 .025
foods
Preference for spicy 97 (78.86) 155(78.68) 0.001 .969
foods
Preference for fried 91(73.98) 147(74.62) 0.016 .899
and fatty foods
Preference for meat 4 (3.25) 10 (5.08) 0.602 .438
Preference for 72 (58.54) 100 (50.76) 1.841 175
sweets
Preference for fruits 20 (16.26) 17 (8.63) 4312 .038
Preference for 6 (4.88) 6 (3.05) 0.704 401
vegetables
Preference for 24 (19.51) 58(29.44) 3917 .048
porridge or soup
Preference for 20(16.26) 35 (17.77) 0.121 728
noodles
Preference for 99 (80.49) 151 (76.65) 0.653 .419
pickled food
Preference for 22 (17.89) 24 (1218) 2.001  .157
too-hot foods
Preference for hard 83 (67.48) 142(72.08) 0.768 .381
foods
Preference for 67 (54.47) 91(46.19) 0.013 .908
snacks
Drinking coffee 100 (81.30) 100 (50.76) 30.132 .001"
Drinking strong teas 92 (74.80) 147 (74.62) 0.001 .972
Preference for 22 (17.89) 24 (12.18) 2.001 157

carbonated drinks

LPR, laryngopharyngeal reflux disease.
*Significant at the level of P <.05.

Table 3. Comparison of Anxiety and Depression in the LPR
and Control Groups

HAD-A HAD-D
Groups 0-10 Points >10 Points 0-8 Points  >8 Points
LPR group 82(66.67) 41(33.33) 95(77.24) 28(22.76)
(n. %)
Control 163 (82.74) 34 (17.26) 177 (89.85) 20 (10.15)
group (n, %)
X2 value 10.904 9.447
P 0.001" 0.002

HAD-A, Hospital Anxiety and Depression Scale-anxiety score; HAD-D, Hospital
Anxiety and Depression Scale-depression score; LPR, laryngopharyngeal reflux
disease.

*Significant at the level of P <.05.
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Table 4. Association Factors for Patients with LPR by
Logistic Multivariate Regression Analysis

OR 95% ClI P
Drinking coffee 1133  1.012-1.272 .018
Overeating 1172 1.046-.313 .014°
Fast eating 1155  1.072-1.245 015
Dinner just before bedtime  1.345  1.254-1.521 .014
Depression 1874  1.142-3.572 .001"
Anxiety 2065 1194-3572 .002

BMI, body mass index; LPR, laryngopharyngeal reflux disease; OR, odds ratio.
*Significant at the level of P <.05.

Discussion

In this study, we prospectively explored the risk factors for LPR
at 3 digestive endoscopy centers. We found that drinking cof-
fee, overeating, fast eating, eating dinner just before bedtime,
anxiety, and depression were independent risk factors for LPR.

Considering the high incidence of GERD among patients with
LPR, we tried to control for GERD to improve the reliability
and reproducibility of the results. In this study, all participants
underwent gastroscopy and completed the GERD-Q, RSI, and
other related questionnaires. Unhealthy diet and lifestyle fac-
tors were previously reported to aggravate LPR," and obser-
vational studies reported the possible causes of LPR.'"*'* We
first studied the education level, smoking, drinking, lying down
immediately after eating, and the amount of physical activ-
ity and found no significant differences in these variables
between groups.

Several previous studies have revealed that the intake of tea,
coffee, and carbonated drinks are risk factors for and may
aggravate GERD.'®'7 Moreover, these factors may promote
gastric acid secretion and reduce pressure in the lower esoph-
ageal sphincter, thereby increasing the reflux of gastric acid
into the esophagus. However, few studies have focused on
these factors in LPR. In our study, drinking coffee but not tea
or carbonated drinks was an independent risk factor for LPR.

A diet high in animal protein may be a risk factor for GERD and
LPR,”® and the symptoms of reflux disease can be markedly
improved with a Mediterranean diet.'® A primarily plant-based
diet low in animal protein can reduce the gastric load of amino
acids and indirectly reduce the activity of pepsin by reducing
the secretion of gastrin.2° In addition, a diet high in sugar and
fat may promote relaxation of the lower esophageal sphincter
and be a risk factor for GERD and LPR; hence, a Mediterranean-
style, plant-based, natural food diet is ideal.?" In our study, diets
high in animal protein, sugar, and fat were not risk factors for
LPR. Theroles of spicy food, acidic food, noodles, gas-producing
food, and fruit in GERD vary across the literature. The results of
the present study showed that preferences for dairy products,
bean products, meat, sweets, fruits, vegetables, noodles, pick-
led food, and gas-producing food did not play an important role
in LPR. Although univariate analysis revealed a significant dif-
ference in diet imbalance and preference for acidic and spicy
food, these factors were not independent risk factors based on
the results of our multivariate analysis.

Studies have suggested that fast eating and insufficient chewing
of food may damage the esophagus and gastric mucosa. In addi-
tion, eating too fast may lead to a sudden increase in gastric pres-
sure and gastric juice secretion, which may promote or aggravate
GERD,® and overeating is a risk factor for GERD.?22 Overeating
increases the pressure and osmotic pressure in the stomach,
which promotes the secretion of gastric acid and relaxes the
lower esophageal sphincter, resulting in the reflux of gastric con-
tents.2* Moreover, significantly more patients with GERD who
eat dinner less than 2 hours before going to sleep have reflux
than do those who eat dinner more than 2 hours before bedtime
(22.6% vs. 14.2%). In addition, going to bed a short time after
dinner is closely related to the onset and recurrence of GERD.?®
In our study, overeating, fast eating, and eating dinner just before
bedtime were independent risk factors for LPR.

Although anxiety and depression are associated with an
increased risk of GERD, little is known about their relationship
with LPR. In this study, anxiety and depression both indepen-
dently increased the risk for LPR, and anxiety was positively cor-
related with the RSI score. The pathophysiological mechanism
of the relationship between abnormal psychological factors and
LPR is unclear. However, the following explanations have been
suggested. The sensory threshold of patients with mental dis-
orders may be reduced, resulting in increased esophageal sen-
sitivity.?52” At the same time, the brain and the gastrointestinal
tract may be closely connected.?® The central nervous system
of patients with depression or anxiety may cause relaxation of
the lower esophageal sphincter, thereby aggravating GERD.?°
In addition, abnormal mental and psychological factors may
cause dysfunction of the upper esophageal sphincter, leading
to reflux symptoms.2® Animal experiments have demonstrated
that stress in rats can cause injury to their esophageal epithelial
tight junction, resulting in a decline in the esophageal mucosal
barrier function.® In addition, certain psychotropic drugs may
reduce the pressure of the lower esophageal sphincter, lead to
esophageal dysfunction, and aggravate reflux symptoms.®232

This study has some limitations. First, although routine oto-
laryngology examinations were performed, the RSl scale is not
an objective diagnostic tool for LPR. Second, recall bias might
have affected the results of the study. Third, owing to the
cross-sectional design of the study, we could not determine
any causality.

Conclusions

Overall, this study provided a basis for further examination of
the impact of eating habits and lifestyle and mental factors on
LPR. We found that drinking coffee, overeating, fast eating, eat-
ing dinner just before bedtime, anxiety, and depression may be
risk factors for LPR. We suggest that patients be encouraged
to improve their eating and lifestyle habits and maintain a good
mental state to reduce the occurrence of reflux symptoms.

Ethics Committee Approval: Ethical committee approval was
received from the Ethics Committee of the First Affiliated Hospitals of
Guangzhou Medical University (Approval no: 2017-112, Date:
2017.11.28).

Informed Consent: Written informed consent was obtained from the
patients/patient who agreed to take part in the study.

173 I



Chen et al. Psychological Factors, Lifestyles, and Habits of Patients with Laryngopharyngeal Reflux B-ENT 2023; 19(3): 170-174

Peer-review: Externally peer-reviewed.

Author Contributions: Conception-G.C, X.Z, L.S; Design-G.C., X K,,

XZ,
JY,

W.L,;
G.C,
LJY,MR,Y.T,SY, WL, LS, X.Z; Critical review — G.C., XK, X.W.,

XW.

L.S.; Supervision — X.Z; L.S,; Fundings: GC; Materials — G.C., X.W.,
X.K.; Data collection and/or processing: G.C., X.K, MR, Y.T,, S.Y,,
Analysis and/or interpretation — G.C., X.K,, W.L,; Literature review —
XK, XW., Y, MR, YT, SY, WL, LS, XZ; Writer - G.C,, XK,

JY,MR,YT,SY,WL,LS, XZ

Acknowledgments: We express our gratitude to Editage for providing

help

with English language editing.

Declaration of Interests: The authors have no conflict of interest to
declare.

Funding: This work was supported by Tertiary Education Scientific

research project of Guangzhou Municipal

Education Bureau

(202235412) and Guangzhou Health Science and Technology General
Guidance Project (20231A011077).

References

1.

10.

11.

12.

13.

I 174

Ford CN. Evaluation and management of laryngopharyngeal reflux.
JAMA. 2005;294(12):1534-1540. [CrossRef]

Kamani T, Penney S, Mitra |, Pothula V. The prevalence of laryn-
gopharyngeal reflux in the English population. Eur Arch Otorhi-
nolaryngol. 2012;269(10):2219-2225. [CrossRef]

Subspecialty Group of Laryngopharyngology, Editorial Board of
Chinese Journal of Otorhinolaryngology Head and Neck Surgery,
Subspecialty Group of Laryngopharyngology, Society of Otorhino-
laryngology Head and Neck Surgery, Chinese Medical Association.
Experts consensus on diagnosis and treatment of laryngopharyn-
geal reflux disease (2015). Zhonghua Er Bi Yan Hou Tou Jing Wai
Ke Za Zhi. 2016;51(5):324-326. [CrossRef]

Koufman JA. Laryngopharyngeal reflux is different from classic
gastroesophageal reflux disease. Ear Nose Throat J. 2002;81(9):7-9.
[CrossRef]

Kessing BF, Bredenoord AJ, Saleh CM, Smout AJ. Effects of anxiety
and depression in patients with gastroesophageal reflux disease.
Clin Gastroenterol Hepatol. 2015;13(6):1089-95.e1. [CrossRef]
Wu' Y, Wang J, Huang Q, et al. The relationship between gastroe-
sophageal reflux disease and laryngopharyngeal reflux based on pH
monitoring. Ear Nose Throat J. 2021;100(4):249-253. [CrossRef]
Chen G, Liu W, Liao W, Song L, Yang P, Zhang X. An epidemiological
survey of gastroesophageal reflux disease at the digestive endos-
copy centerin Guangzhou. Eur Arch Otorhinolaryngol.2021;278(12):
4901-4908. [CrossRef]

Yuan LZ, Yi P, Wang GS, et al. Lifestyle intervention for gastroe-
sophageal reflux disease: a national multicenter survey of lifestyle
factor effects on gastroesophageal reflux disease in China. Therap
Adv Gastroenterol. 2019;12:1756284819877788. [CrossRef]
Jones R, Junghard O, Dent J, et al. Development of the GERDQ, a
tool for the diagnosis and management of gastro-oesophageal
reflux disease in primary care. Aliment Pharmacol Ther.2009;30(10):
1030-1038. [CrossRef]

Belafsky PC, Postma GN, Koufman JA. Validity and reliability of
the reflux symptom index (RSl). J Voice. 2002;16(2):274-277.
[CrossRef]

Zigmond AS, Snaith RP. The hospital anxiety and depression scale.
Acta Psychiatr Scand. 1983;67(6):361-370. [CrossRef]
Annunziata MA, Muzzatti B, Bidoli E, et al. Hospital Anxiety and
Depression Scale (HADS) accuracy in cancer patients. Support
Care Cancer. 2020;28(8):3921-3926. [CrossRef]

Lundell LR, Dent J, Bennett JR, et al. Endoscopic assessment of
oesophagitis: clinical and functional correlates and further valida-
tion of the Los Angeles classification. Gut. 1999;45(2):172-180.
[CrossRef]

14.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Printza A, Kyrgidis A, Oikonomidou E, Triaridis S. Assessing laryn-
gopharyngeal reflux symptoms with the Reflux Symptom Index:
validation and prevalence in the Greek population. Otolaryngol
Head Neck Surg. 2011;145(6):974-980. [CrossRef]

Krause AJ, Walsh EH, Weissbrod PA, Taft TH, Yadlapati R. An update
on current treatment strategies for laryngopharyngeal reflux symp-
toms. Ann N Y Acad Sci. 2022;1510(1):5-17. [CrossRef]

Chang CH, Wu CP, Wang JD, et al. Alcohol and tea consumption are
associated with asymptomatic erosive esophagitis in Taiwanese
men. PLOS ONE. 2017;12(3):e0173230. [CrossRef]

Nehlig A. Effects of coffee on the gastro-intestinal tract: a narrative
review and literature update. Nutrients. 2022;14(2):399. [CrossRef]
Lin CC, Wang YY, Wang KL, et al. Association of heartburn and lar-
yngopharyngeal symptoms with endoscopic reflux esophagitis,
smoking, and drinking. Otolaryngol Head Neck Surg. 2009;141(2):
264-271. [CrossRef]

Sethi S, Richter JE. Diet and gastroesophageal reflux disease: role
in pathogenesis and management. Curr Opin Gastroenterol.
2017;33(2):107-111. [CrossRef]

Zalvan CH, Hu S, Greenberg B, Geliebter J. A comparison of alkaline
water and Mediterranean diet vs proton pump inhibition for treat-
ment of laryngopharyngeal reflux. JAMA Otolaryngol Head Neck
Surg. 2017;143(10):1023-1029. [CrossRef]

Wang R, Wang J, Hu S. Study on the relationship of depression,
anxiety, lifestyle and eating habits with the severity of reflux
esophagitis. BMC Gastroenterol. 2021;21(1):127. [CrossRef]

Wang JH, Luo JY, Dong L, Gong J, Tong M. Epidemiology of gastroe-
sophageal reflux disease: a general population-based study in Xi'an
of Northwest China. World J Gastroenterol. 2004;10(11):1647-
1651. [CrossRef]

Vossoughinia H, Salari M, Mokhtari Amirmajdi E, et al. An epidemio-
logical study of gastroesophageal reflux disease and related risk
factors in urban population of Mashhad, Iran. Iran Red Crescent
Med J. 2014,16(12):e15832. [CrossRef]

Salvia G, De Vizia B, Manguso F, et al. Effect of intragastric volume
and osmolality on mechanisms of gastroesophageal reflux in chil-
dren with gastroesophageal reflux disease. Am J Gastroenterol.
2001;96(6):1725-1732. [CrossRef]

King AL, Baburajan B, Wong T, Anggiansah R, Anggiansah A. Deter-
minants of abnormal supine reflux in 24-hour pH recordings. Dig
Dis Sci. 2007;52(10):2844-2849. [CrossRef]

Kamolz T, Velanovich V. Psychological and emotional aspects of
gastroesophageal reflux disease. Dis Esophagus. 2002;15(3):199-
203. [CrossRef]

Johnston BT. Stress and heartburn. J Psychosom Res. 2005;59(6):
425-426. [CrossRef]

Choi JM, Yang JI, Kang SJ, et al. Association between anxiety and
depression and gastroesophageal reflux disease: results from a
large cross-sectional study. J Neurogastroenterol Motil. 2018;24(4):
593-602. [CrossRef]

Avidan B, Sonnenberg A, Giblovich H, Sontag SJ. Reflux symptoms
are associated with psychiatric disease. Aliment Pharmacol Ther.
2001;15(12):1907-1912. [CrossRef]

Lan QL, Lin XX, Wang Y, Xu BB, Shu KY, Zhang XJ. The relationship
between upper esophageal sphincter pressure and psychological
status in patients with globus sensation. Int J Gen Med.
2021;14:8805-8810. [CrossRef]

Farré R, De Vos R, Geboes K, et al. Critical role of stress in increased
oesophageal mucosa permeability and dilated intercellular spaces.
Gut. 2007;56(9):1191-1197. [CrossRef]

Brahm NC, Kelly-Rehm MC. Antidepressant-mediated gastroe-
sophageal reflux disease. Consult Pharm. 2011,26(4):274-278.
[CrossRef]

Martin-Merino E, Ruigdmez A, Garcia Rodriguez LA, Wallander MA,
Johansson S. Depression and treatment with antidepressants are
associated with the development of gastro-oesophageal reflux dis-
ease. Aliment Pharmacol Ther. 2010;31(10):1132-1140. [CrossRef]


https://doi.org/10.1001/jama.294.12.1534
https://doi.org/10.1007/s00405-012-2028-1
https://doi.org/10.3760/cma.j.issn.1673-0860.2016.05.002
https://doi.org/10.1177/014556130208100101
https://doi.org/10.1016/j.cgh.2014.11.034
https://doi.org/10.1177/0145561320971915
https://doi.org/10.1007/s00405-021-06999-9
https://doi.org/10.1177/1756284819877788
https://doi.org/10.1111/j.1365-2036.2009.04142.x
https://doi.org/10.1016/s0892-1997(02)00097-8
https://doi.org/10.1111/j.1600-0447.1983.tb09716.x
https://doi.org/10.1007/s00520-019-05244-8
https://doi.org/10.1136/gut.45.2.172
https://doi.org/10.1177/0194599811425142
https://doi.org/10.1111/nyas.14728
https://doi.org/10.1371/journal.pone.0173230
https://doi.org/10.3390/nu14020399
https://doi.org/10.1016/j.otohns.2009.05.017
https://doi.org/10.1097/MOG.0000000000000337
https://doi.org/10.1001/jamaoto.2017.1454
https://doi.org/10.1186/s12876-021-01717-5
https://doi.org/10.3748/wjg.v10.i11.1647
https://doi.org/10.5812/ircmj.15832
https://doi.org/10.1111/j.1572-0241.2001.03865.x
https://doi.org/10.1007/s10620-006-9707-y
https://doi.org/10.1046/j.1442-2050.2002.00261.x
https://doi.org/10.1016/j.jpsychores.2005.05.011
https://doi.org/10.5056/jnm18069
https://doi.org/10.1046/j.1365-2036.2001.01131.x
https://doi.org/10.2147/IJGM.S337165
https://doi.org/10.1136/gut.2006.113688
https://doi.org/10.4140/TCP.n.2011.274
https://doi.org/10.1111/j.1365-2036.2010.04280.x

