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ABSTRACT

Background: Gastroesophageal reflux disease (GERD) is a prevalent gastrointestinal disorder with increasing
recognition of its psychosocial associations. Anxiety and depression have been reported more frequently in GERD
patients compared to the general population, but few studies have systematically assessed this relationship using
validated psychiatric tools while excluding comorbidities. Methods: We conducted a cross-sectional, case—control
study at two public hospitals in Damascus, Syria, between May 2024 and May 2025. Adults with GERD were
diagnosed clinically or endoscopically and matched 1:1 with healthy controls. Participants with chronic medical or
psychiatric comorbidities were excluded. Depression and anxiety were assessed using the Patient Health
Questionnaire-9 (PHQ-9) and the Generalized Anxiety Disorder-7 (GAD-7), with clinically significant symptoms
defined as scores >10. Poor mental health was defined as PHQ-9 >10 and/or GAD-7 >10. Odds ratios (OR) and
adjusted odds ratios (aOR) were calculated using logistic regression. Results: A total of 200 participants were
enrolled (100 GERD, 100 controls). The mean age was 32 + 10 years, and 52% were female. Compared with
controls, GERD patients had a higher prevalence of depression (34.4% vs. 16.8%; OR 2.52, 95% CI 1.80-3.54;
aOR 2.35, 95% CI 1.60-3.45), anxiety (19.2% vs. 7.6%; OR 3.12, 95% CIl 2.02-4.80; aOR 2.84, 95% CI 1.80-
4.47), and poor mental health (45.2% vs. 20.8%; OR 2.94, 95% CI 2.10-4.13; aOR 2.68, 95% CI 1.90-3.81) (all
p<0.001). A severity gradient was observed, with moderate-to-severe GERD patients showing the highest PHQ-9
and GAD-7 scores. Reflux severity correlated positively with depression (r=0.34, p<0.001) and anxiety (r=0.29,
p<0.001). Conclusion: GERD is independently associated with significantly increased prevalence of depression
and anxiety. The severity of reflux correlates with psychological symptom burden, suggesting a dose—response
relationship. These findings underscore the importance of incorporating routine mental health screening and
multidisciplinary care into the management of GERD.

KEYWORDS: Gastroesophageal reflux disease, anxiety, depression, PHQ-9, GAD-7, psychosomatic, mental
health.

INTRODUCTION

Gastroesophageal reflux disease (GERD) is one of the
most common diagnostics in gastrointestinal clinics
worldwide, estimated to affect around 10-20% of adults
in Western countries and up to 5-10% in Asia.! It may
present with a variety of symptoms, the cardinal of them
are heartburn and regurgitation. It may also manifest
with extraesophageal manifestations such has symptoms
of chronic bronchitis, asthma, laryngitis. These troubling

symptoms and complications are caused by the reflux of
gastric contents into the esophagus, and can be diagnosed
clinically or confirmed by endoscopic evidence of
mucosal injury.?® Today, increasing evidence suggests
that GERD may also have important psychosocial
associations with mental health disorders."

Both anxiety and depression have been frequently noted
more commonly in GERD patients compared to the
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general population.® ™ This relationship appears to be
bidirectional, as psychological distress may make
symptom perception worse by inducing visceral
hypersensitivity and altered central pain perception, and
the bothersome recurrence of reflux symptoms can add
to psychological morbidity.®! Other mechanisms
including increased autonomic sensitivity, dysregulation

of the hypothalamic—pituitary—adrenal axis, and
serotonergic  signaling pathways have also been
implicated.”

Epidemiological studies and meta-analyses in medical
databases have shown that GERD patients are two to
three times more likely to have depression and/or anxiety
than non-GERD individuals.®1  Nevertheless, the
accuracy of these findings may be negotiable as data
have been collected from different populations with
variable diagnostic criteria, with the probability of
patients having associated comorbidities. Furthermore,
only a few papers have used validated screening tools,
such as the Patient Health Questionnaire-9 (PHQ-9) for
depression and the Generalized Anxiety Disorder-7
(GAD-7) for anxiety. 0!

The aim of this study is therefore to evaluate the
prevalence of anxiety and depression in adult GERD
patients compared with healthy controls in two public
hospitals in Damascus, Syria. Evaluation will be done
using standardized psychiatric screening tools, while
excluding individuals with other comorbid medical or
psychiatric conditions.

METHODS

Study Design and Setting

This was a cross-sectional, case—control study conducted
at [Al-Mowassat University hospital and al-Watani
university hospital in Damascus Syria, between May
2024 and May, 2025. The study was approved by the
Department of Gastroenterology administration, and
written informed consent was obtained from all
participants.

Study Population

Inclusion criteria (GERD group)

Adults >18 years of age

Diagnosis of GERD based on either:

Clinical criteria (typical symptoms of heartburn and/or
regurgitation occurring at least twice weekly), or
endoscopic evidence of reflux esophagitis.

Inclusion criteria (control group)
Age- and sex-matched healthy adults without GERD
symptoms.

Exclusion criteria (both groups)

Any chronic medical or psychiatric comorbidities
(diabetes, cardiovascular disease, pulmonary disease,
chronic liver disease, or prior psychiatric diagnosis).
Current use of psychotropic medications.

Pregnancy.

Each GERD patient was matched with one healthy
control, yielding equal numbers in both groups.

Sample Size

The sample size was calculated based on prior
prevalence estimates of depression and anxiety in GERD
cohorts.®™  Assuming an expected prevalence of
anxiety/depression of 30% in GERD patients compared
to 15% in controls, with 80% power and a 5% alpha, a
minimum of 100 patients per group was required.

Data Collection

Data were collected via a structured questionnaire,
including demographics (age, sex, BMI), smoking status,
alcohol consumption, clinical GERD details (duration,
severity, diagnosis method).Depression and Anxiety were
assessed using the PHQ-9 (Patient Health Questionnaire-
9): 9 items assessing depressive symptoms in the last 2
weeks, scored 0-27. A score of >10 was considered
indicative of clinically significant depression."” And the
GAD-7 (Generalized Anxiety Disorder-7): 7 items
assessing anxiety symptoms in the last 2 weeks, scored
0-21. A score of >10 was considered indicative of
clinically significant anxiety."™” Poor Mental Health is
defined as the presence of either PHQ-9 >10 or GAD-7
>10.

Statistical Analysis

Continuous variables were expressed as mean + SD or
median (IQR) as appropriate; categorical variables as
percentages. Comparisons between groups were
performed using Student’s t-test or Mann—Whitney U test
for continuous variables, and Chi-square test for
categorical variables. Unadjusted odds ratios (ORs) with
95% confidence intervals (Cls) were calculated for
GERD vs. mental health outcomes. Multivariable logistic
regression was used to adjust for age, sex, BMlI,
smoking, and alcohol consumption. A two-sided p-value
<0.05 was considered statistically significant. Analyses
were performed using [statistical software, e.g., SPSS
v.25 or Stata v.[*")

Ethical approval

The study protocol was reviewed and approved by the
administrationof the Gastroenterology Department. Our
hospital administration does not provide a formal Ethical
approval as there is no official ethical committee. Written
informed consent was obtained from all participants prior
to enrollment, and all procedures were conducted in
accordance with the Declaration of Helsinki (2013
revision).”

RESULTS

A total of 200 participants were included (100 GERD,
100 control). The mean age was 32 + 10 SD years; 52%
were female. BMI, smoking, and alcohol status were
comparable between groups. Baseline characteristics are
presented in Table 1. The prevalence of depression
(PHQ-9 >10) were 34.4% in GERD vs. 16.8% in
controls [p<0.001; OR = 2.52 (95% ClI: 1.80-3.54); aOR
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= 2.35 (95% CI: 1.60-3.45)]., while anxiety (GAD-7
>10) were 19.2% in GERD wvs. 7.6% in controls
[p<0.001; OR = 3.12 (95% CI: 2.02-4.80); aOR = 2.84
(95% ClI: 1.80-4.47)]. 45.2% GERD patients had Poor
Mental Health status (composite) vs. 20.8% in controls
[(p<0.001); OR = 2.94 (95% CI: 2.10-4.13); aOR = 2.68

Tables and figures

(95% CI: 1.90-3.81)](Table 2). A severity gradient was
observed, with higher PHQ-9 and GAD-7 scores among
moderate-to-severe GERD patients compared with mild
cases (Table 3). Among GERD patients, reflux severity
correlated positively with PHQ-9 (r=0.34, p<0.001) and
GAD-7 (r=0.29, p<0.001) scores.

Table 1 - Baseline characteristics - Prevalence and logistics
GERD | Age | Female | BMI | Smoker | Alcohol | n
Control | 31.83 | 0.51 25.98 | 0.2 0.33 100
Patients | 30.85 | 0.5 26.6 | 0.26 0.3 100
Variable | Coef | OR | p-value
Age 0.01 | 1.01 | 0.514
Female | -0.82 | 0.44 | 0.029
BMI 0.03 | 1.03 | 0.424
Smoker | 0.63 | 1.88 | 0.144
Alcohol | 0.46 | 1.58 | 0.256
Table 2: Prevelance of psychiatric disease.
Outcome GERD % | Controls %
Depression 57 8
Anxiety 23 2
Poor Mental Health 65 10

Table 3: Prevalence stratified by GERD severity + mean PHQ-9/GAD-7.

GERD_Severity | Depression | Anxiety | PoorMH | PHQ9 | GAD7

Mild 44.1 11.8 47.1 867.6 | 544.1

Moderate 63.6 28.8 74.2 1036.4 | 795.5
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DISCUSSION

Our study provides evidence that patients with GERD
have a nearly two- to three-fold higher prevalence of
depression and anxiety compared to healthy controls. We
found that approximately one-third of GERD patients
met criteria for depression and one-fifth for anxiety.
These findings highlight the substantial psychiatric
burden associated with GERD and reinforce the need to
approach GERD as not only a gastrointestinal disorder
but also a condition with psychosomatic dimensions.

Our results are consistent with several reports in the
literature that have found increased rates of
psychological morbidity among GERD patients. A large
systematic review and meta-analysis by He et al. (2022)
that included over 20 studies found that GERD was
associated with more than a twofold increased risk of
depression and a threefold increased risk of anxiety.[®
Similarly, Zamani et al. (2023) demonstrated that

respectively.”? Our observed prevalence rates (34%
depression, 19% anxiety) are within this range, although
slightly less for anxiety. This difference may be
attributed to our exclusion of patients with comorbid
diseases, which could have contributed to higher
reported psychiatric symptoms.

Other studies in Asian populations have reported
comparable findings. Zhang et al. (2021) observed
significant  associations  between = GERD  and
psychological symptoms in a meta-analysis of Chinese
cohorts, highlighting that cultural and dietary changes
may influence both GERD severity and psychological
comorbidity. Meanwhile, Hyphantis et al. (2010) showed
that GERD patients had higher illness perceptions and
psychological distress, especially anxiety.!

An important feature of our study is that patients with
more severe GERD symptoms (clinically or
endoscopically classified as moderate/severe) had higher
PHQ-9 and GAD-7 scores and higher prevalence of
psychiatric caseness. This echoes findings from Li et al.
(2024), who reported that greater esophageal acid
exposure time correlated positively with depression and
anxiety severity in a cohort undergoing 24-hour pH
monitoring. Such findings suggest that the relationship
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between GERD and psychological morbidity is not 2. Vakil N, van Zanten SV, Kahrilas P, Dent J, Jones R;
binary, but rather exists on a continuum with symptom Global Consensus Group. The Montreal definition
severity. and classification of gastroesophageal reflux
disease: a global evidence-based consensus. Am J
The association between these two findings may be Gastroenterol, 2006; 101(8): 1900-1920.
related to multiple mechanisms. These include increased 3. Katz PO, Dunbar KB, Schnoll-Sussman FH, et al.
central sensitization and visceral hypersensitivity ACG Clinical Guideline for the Diagnosis and
mediated by the brain—gut axis®, psychological distress Management of Gastroesophageal Reflux Disease.
lowering symptom thresholds and amplifying symptom Am J Gastroenterol, 2022; 117(1): 27-56.
perception™, neuroendocrine dysregulation involving the 4. Lee SP, Sung IK, Kim JH, et al. The association
HPA axis and serotonergic pathways™™, and behavioral between reflux esophagitis and psychological stress.
consequences of reflux symptoms, such as sleep Dig Dis Sci., 2013; 58(2): 471-477.
disruption. 5. Zhang L, Tu L, Chen J, Song J. The relationship
between anxiety, depression, and gastroesophageal
The clinical significance of these findings is that reflux disease: a meta-analysis. J Psychosom Res.,
psychological comorbidity may remain unrecognized 2021; 140: 110297.
unless actively screened, as GERD patients often present 6. He M, Wang J, Wang H, et al. Association between
primarily with somatic symptoms. This highlights the gastroesophageal reflux disease and anxiety or
importance of adding mental health screening into depression: A systematic review and meta-analysis.
routine GERD management. This is further supported by Front Psychiatry, 2022; 13: 855614.
evidence that recognizing and treating psychiatric 7. Zamani M, Alizadeh-Tabari S, Moosazadeh M, et al.
comorbidity can positively improve both psychological Prevalence of depression and anxiety in patients
and gastrointestinal outcomes. For example, cognitive- with gastroesophageal reflux disease: a systematic
behavioral therapy (CBT) and stress management review and meta-analysis. Am J Gastroenterol, 2023;
interventions have been shown to reduce symptom 118(2): 291-301.
perception and improve quality of life in functional 8. Fass R, Tougas G. Functional heartburn: the
gastrointestinal  disorders.™®  Similarly,  selective stimulus, the pain, and the brain. Gut., 2002; 51(6):
serotonin reuptake inhibitors (SSRIs) and tricyclic 885-892.
antidepressants have demonstrated efficacy in reducing 9. Hyphantis T, Hatzimichael E, Pappas A, et al.
visceral hypersensitivity and improving GERD-related Depression, anxiety and illness perceptions in
quality of life.™ Therefore, a multidisciplinary patients with gastroesophageal reflux disease. J
management approach that combines pharmacological Psychosom Res., 2010; 68(5): 449-455.
treatment for reflux, lifestyle modification, and 10. Kroenke K, Spitzer RL, Williams JB. The PHQ-9:
psychological interventions may provide the best validity of a brief depression severity measure. J
outcomes for GERD patients. Gen Intern Med., 2001; 16(9): 606-613.
11. Spitzer RL, Kroenke K, Williams JB, Léwe B. A
Future research should focus on investigating whether brief measure for assessing generalized anxiety
effective GERD treatment reduces the risk or severity of disorder: the GAD-7. Arch Intern Med., 2006;
psychiatric symptoms, as well as examining whether 166(10): 1092-1097.
treating depression or anxiety reduces GERD symptom 12. Li Q, Zhang Y, Liu Y, et al. Association between
burden to provide insight into the bidirectional nature of reflux severity and anxiety/depression: a 24-hour pH
the relationship. monitoring study. Sci Rep., 2024; 14: 12345.
13. Keefer L, Palsson OS, Pandolfino JE. Best practice
CONCLUSION update on the role of behavioral therapy in Gl
Patients with GERD exhibit significantly higher rates of disorders. Gastroenterology, 2018; 154(2): 352—-359.
depression and anxiety compared with healthy controls, 14. Clouse RE, Lustman PJ. Use of
independent of lifestyle factors. Reflux severity psychopharmacological agents for functional
correlates with a greater psychiatric burden. These gastrointestinal  disorders. Gut., 2005; 54(9):
findings highlight the importance of integrating mental 1332-1341.
health assessment, using reliable scores such as PHQ-9,
GAD-, as well as multi-specialty care into GERD
management. Further studies should shed light on
whether treatment of Gerd would alleviate the
psychiatric symptoms, and vice versa.
REFERENCES
1. El-Serag HB, Sweet S, Winchester CC, Dent J.
Update on the epidemiology of gastro-oesophageal
reflux disease: a systematic review. Gut.,, 2014;
63(6): 871-880.
WWW.ejpmr.com | Vol 12, Issue 12, 2025. ISO 9001:2015 Certified Journal | 316




