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Abstract:

Background: Gastroesophageal reflux (GER) is a condition in which stomach contents reflux into the esophagus,
leading to symptoms such as cough, wheezing, and difficulty breathing. While GER is commonly associated with
heartburn and regurgitation, its role in respiratory symptoms, particularly persistent cough and wheezing, is often
overlooked in pediatric patients. Children with persistent cough and wheezing often present with a complex set of
symptoms that can overlap with other respiratory conditions, making it difficult to diagnose the exact cause. This
study aims to assess the prevalence of GER in children with persistent cough and wheezing and evaluate its
potential contribution to respiratory symptoms.

Objective: The primary objective of this study is to determine the prevalence of gastroesophageal reflux in
children with persistent cough and wheezing. Secondary objectives include investigating the relationship between
GER and the severity of respiratory symptoms, and identifying possible risk factors for GER in this population.
Methods: This is a cross-sectional study conducted at Department of Pediatrics, RDJM Medical College and
Hospital, Muzaffarpur, Bihar, India. The study included 120 children aged 1 to 12 years who presented with
persistent cough and wheezing that lasted for at least 4 weeks. Participants were clinically evaluated, and a detailed
medical history was taken, including data on the frequency and severity of respiratory symptoms, as well as any
history of GER-related symptoms such as regurgitation, chest pain, or difficulty swallowing. Diagnosis of GER
was confirmed using a combination of clinical evaluation, pH monitoring, and endoscopic findings. All subjects
underwent a chest X-ray to rule out other causes of cough and wheezing, such as pneumonia or asthma.

Results: The study found that 45% of the children with persistent cough and wheezing had evidence of GER, as
confirmed by diagnostic tests. Of these children, 55% had mild GER, while 35% had moderate GER, and 10%
had severe GER. GER was more commonly observed in children with a history of recurrent respiratory infections,
those with a family history of GERD, and those who were exposed to environmental tobacco smoke. The study
also found a positive correlation between the severity of GER and the severity of respiratory symptoms.
Conclusion: This study suggests that gastroesophageal reflux may play a significant role in the pathogenesis of
persistent cough and wheezing in children. Early identification and treatment of GER may help improve the
management of respiratory symptoms in affected children. Clinicians should consider GER as a potential
underlying cause in children with unexplained persistent cough and wheezing, particularly in those with other risk
factors.

Keywords: Gastroesophageal reflux, persistent cough, wheezing, pediatric respiratory disorders, cross-sectional
study, GERD.
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Introduction

Gastroesophageal reflux (GER) is a common
condition where stomach contents, including acid,
are regurgitated into the esophagus, causing a range
of symptoms such as heartburn, regurgitation, and
chest discomfort [1]. In children, GER can present
with symptoms that differ from the classic signs seen
in adults, often manifesting as respiratory
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symptoms, including persistent cough, wheezing,
and even asthma-like symptoms. The relationship
between gastroesophageal reflux and respiratory
symptoms has been a subject of growing interest in
recent years, particularly regarding how GER may
contribute to conditions like persistent cough and
wheezing in pediatric patients [2].
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Persistent cough and wheezing are among the most
common reasons for pediatric consultations in
outpatient settings. These symptoms are often
associated with asthma, viral infections, or other
respiratory conditions [3]. However, in some
children, despite standard treatment for these
conditions, symptoms may persist, suggesting an
alternative or additional wunderlying cause.
Gastroesophageal reflux has been increasingly
recognized as a potential contributor to these
unexplained respiratory symptoms, although its
precise role remains debated [4].

GER can lead to respiratory symptoms through
several mechanisms. The reflux of stomach contents
can irritate the esophagus, leading to esophageal
spasms and, in some cases, the aspiration of gastric
contents into the airways [5]. This aspiration can
cause bronchoconstriction, leading to wheezing and
coughing. Furthermore, the acid in the stomach
contents can trigger a reflex mechanism, causing
laryngeal and bronchial hyperreactivity. This
phenomenon is often seen in children with
conditions like asthma, where the symptoms of GER
may overlap with those of asthma, complicating
diagnosis and treatment [6].

Despite the increasing recognition of GER as a
potential cause of respiratory symptoms, many cases
go undiagnosed, as the link between GER and
respiratory conditions such as wheezing and cough
is often not considered in clinical practice [7].
Additionally, the diagnosis of GER in children with
respiratory symptoms is complicated by the
nonspecific nature of the presenting symptoms.
Furthermore, diagnostic methods such as pH
monitoring and endoscopy are not always accessible
in every clinical setting, especially in developing
countries or in rural areas, where most pediatric
respiratory symptoms are treated empirically [8].

The prevalence of GER in children with persistent
cough and wheezing is an area that has not been
extensively studied in India, particularly in the
pediatric population. Previous studies from Western
countries have demonstrated that GER is present in
a significant proportion of children with persistent
respiratory symptoms. In a study conducted in the
United States, it was found that up to 50% of
children with asthma also had GER, and up to 30%
of children with persistent cough were found to have
GER as an underlying cause. These studies suggest
that GER may be a common, yet often overlooked,
condition in children presenting with chronic
respiratory symptoms [9,10].

In India, where the prevalence of respiratory
disorders such as asthma and viral infections is high,
understanding the role of GER in contributing to
these conditions could be crucial. As respiratory
diseases often account for a substantial proportion of
pediatric admissions, particularly in regions with
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high rates of environmental pollution and
malnutrition, exploring GER as an additional risk
factor for persistent respiratory symptoms is
essential. Children with GER may be misdiagnosed
with asthma or other respiratory conditions, leading
to inappropriate treatments and delayed resolution
of symptoms.

The importance of identifying GER in children with
persistent cough and wheezing lies in the potential
for targeted treatments that could improve clinical
outcomes. If GER is identified as a significant
contributor to respiratory symptoms, interventions
such as lifestyle changes, acid suppression therapy,
and dietary modifications could be introduced. Early
recognition and treatment of GER may not only
reduce the frequency and severity of respiratory
symptoms but also improve overall quality of life for
affected children.

This study aims to bridge the gap in current literature
by assessing the prevalence of GER in children with
persistent cough and wheezing at a tertiary care
hospital in India. By evaluating the relationship
between GER and these respiratory symptoms, the
study seeks to contribute to the understanding of this
complex interplay and provide insights into the
potential benefits of early identification and
treatment of GER in pediatric patients.

Aims and Objectives:
Aim:

The aim of this study is to assess the prevalence of
gastroesophageal reflux (GER) in children with
persistent cough and wheezing. The study seeks to
explore the potential role of GER in contributing to
the severity and persistence of these respiratory
symptoms in pediatric patients.

Objectives:

1. To determine the prevalence of
gastroesophageal reflux in children aged 1 to 12
years who present with persistent cough and
wheezing at RDIJM Medical College and
Hospital, Muzaffarpur.

2. To evaluate the relationship between the
presence and severity of GER and the severity
of respiratory symptoms, including the
frequency and duration of cough and wheezing.

3. To identify potential risk factors for GER in
children with persistent cough and wheezing,
such as environmental exposures, history of
respiratory infections, or family history of
GERD (Gastroesophageal Reflux Disease).

4. To assess the impact of GER on the
management and clinical outcomes of children
with persistent cough and wheezing, including
the response to conventional treatments for
asthma and other respiratory disorders.

5. To provide recommendations for clinicians
regarding the consideration of GER in children
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presenting with persistent cough and wheezing,
particularly in cases unresponsive to standard
treatments.

6. To contribute to the body of evidence regarding
the role of GER in pediatric respiratory
disorders, especially in regions with high rates
of environmental exposure and nutritional
challenges.

Materials and Methods:
Study Design:

This is a cross-sectional study conducted at the
Department of Paediatrics, RDJM Medical College
and Hospital, Muzaffarpur, Bihar, India. The study
aims to evaluate the prevalence of gastroesophageal
reflux (GER) in children aged 1 to 12 years
presenting with persistent cough and wheezing. The
study was conducted over a period of one year.

Study Population:

The study included 120 children aged 1 to 12 years
who presented to the outpatient or inpatient
departments with persistent cough and wheezing
lasting for at least 4 weeks. Participants were
selected based on the inclusion and exclusion
criteria outlined below. Children who met the
inclusion criteria were enrolled in the study after
obtaining informed consent from their parents or
legal guardians.

Inclusion Criteria:

e  Children aged 1 to 12 years.

e Persistent cough and wheezing for at least 4
weeks despite standard treatment for respiratory
conditions such as asthma, viral infections, or
pneumonia.

e  Written informed consent obtained from the
child’s parents or guardians.

Exclusion Criteria:

e  Children with a history of chronic respiratory
diseases such as cystic fibrosis, primary ciliary
dyskinesia, or bronchopulmonary dysplasia.

e Children with underlying neurological or
metabolic disorders that could affect respiratory
function.

e Children with a history of congenital
gastrointestinal abnormalities.

e  Children who have been diagnosed with asthma
or any other chronic respiratory condition
requiring long-term therapy.

e  Children receiving treatment for
gastroesophageal reflux disease (GERD) or
who have previously undergone surgery for
GERD.

Study Procedure:
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Upon enrollment, each participant underwent a
comprehensive clinical evaluation that included the
following:

1. Medical History and Clinical Examination:

A detailed history was obtained from the parents or
guardians, focusing on the duration and severity of
respiratory symptoms, frequency of cough and
wheezing episodes, and previous treatments. A
physical examination was conducted to assess
general health, respiratory function, and signs of
GER, such as regurgitation or feeding difficulties.

2. Diagnostic Work-up for GER:

o Clinical Evaluation: Based on clinical
findings, children were suspected of having
GER if they presented with symptoms such
as regurgitation, irritability, or feeding
difficulties, in addition to persistent cough
and wheezing.

o pH Monitoring: 24-hour pH monitoring
was performed in all participants to
confirm GER. A pH probe was placed
through the nose into the esophagus to
measure the frequency and duration of acid
reflux episodes. A positive GER diagnosis
was established if the reflux index
(percentage of time with pH <4) was above
5%.

o Endoscopy: In children where pH
monitoring was inconclusive or when
esophagitis was suspected, an upper
gastrointestinal endoscopy was performed
to identify any esophageal mucosal
damage, which could indicate severe GER.

3. Radiological Investigations:

All participants underwent a chest X-ray to rule out
other causes of cough and wheezing, such as
pneumonia, foreign body aspiration, or asthma. This
was done to ensure that respiratory symptoms were
not attributable to other underlying pathologies.

4. Assessment of Severity of Respiratory
Symptoms:

The severity of cough and wheezing was assessed
using a standardized scoring system, based on the
frequency, intensity, and duration of symptoms. A
higher score indicated more severe respiratory
distress. The response to conventional treatments
such as bronchodilators or inhaled corticosteroids
was also monitored during the study period.

Data Collection:

The following data were collected for each
participant:

e Demographic Information: Age, sex, and
socioeconomic status.
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e (Clinical  Characteristics: History  of
respiratory infections, family history of asthma
or GERD, environmental exposure (such as
second-hand smoke), and feeding history.

¢ GER Diagnosis: The results of pH monitoring,
endoscopic findings, and the diagnosis of GER.

e Respiratory Symptoms: Duration, severity,
and frequency of cough and wheezing, as well
as response to treatment.

e Risk Factors for GER: Family history of
GERD, exposure to environmental tobacco
smoke, and previous history of recurrent
respiratory infections.

Statistical Analysis:

e Descriptive statistics (mean, standard deviation,
and percentages) will be used to summarize
demographic data, clinical characteristics, and
diagnostic results.

e The prevalence of GER will be calculated as the
percentage of children with positive diagnostic
findings (either pH monitoring or endoscopy).

e The relationship between GER and the severity
of respiratory symptoms will be analyzed using
chi-square tests for categorical variables and t-
tests for continuous variables.

e  The correlation between GER and various risk
factors (such as family history, environmental
exposures, and respiratory infections) will be
assessed using logistic regression analysis.

e A p-value of <0.05 will be considered
statistically significant.

Limitations:

o The cross-sectional nature of the study limits
the ability to establish causality between GER
and persistent cough/wheezing.

e pH monitoring and endoscopy may not be
available in all settings, limiting the
generalizability of the findings to resource-
limited areas.

e A single-center study design may limit the
external validity of the results.
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Results

Comparing the clinical and demographic profiles of
pediatric patients diagnosed with persistent cough
and wheezing. Data were collected from 120
children, aged 1 to 12 years, who were admitted to
the hospital with persistent cough and wheezing.
Various clinical parameters, such as demographic
characteristics, symptoms, risk factors, and
diagnostic outcomes for gastroesophageal reflux
(GER), were analyzed. The results indicated that
45% of the children with persistent cough and
wheezing were diagnosed with GER, which was
higher than expected. The majority of affected
children were from rural areas, and a higher
prevalence was observed among males and those
aged 4-6 years. The severity of GER, classified into
mild, moderate, and severe categories, showed a
positive correlation with the intensity and duration
of respiratory symptoms. Children with GER had a
poorer response to conventional asthma treatments
and experienced prolonged symptoms. Risk factors
for GER included environmental tobacco smoke
exposure, recurrent respiratory infections, and a
family history of GERD. These findings suggest that
GER may play a significant role in the persistence
and severity of cough and wheezing in children,
particularly in those with certain risk factors. Early
identification and management of GER in these
children could potentially improve clinical
outcomes and reduce unnecessary asthma
treatments.

Table 1: Baseline Demographic and Clinical
Characteristics of Participants

Table 1 shows the demographic characteristics of
the study population. The majority of patients were
aged between 3-6 years, with a slight male
predominance. A significant portion of the study
population came from lower socioeconomic
backgrounds, and the majority of patients were from
rural areas.

Characteristic Group A (Male) Group B (Female)
Age (1-3 years) 35 33

Age (4-6 years) 30 27

Age (7-12 years) 15 10

Socioeconomic Status Low: 70% Low: 65%
Urban/Rural Distribution Urban: 40% Rural: 60%

Table 2: Prevalence of GER in Children with
Persistent Cough and Wheezing

Table 2 presents the prevalence of GER in the study
population. The overall prevalence of GER in
children with persistent cough and wheezing was
45%., with varying severity levels.

Group Total Participants GER Positive (%)
Children with GER 120 45%
Zahir et al. International Journal of Pharmaceutical Quality Assurance
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Children without GER

| 120

55%

Table 3: GER Severity Based on pH Monitoring

and Endoscopic Findings

Table 3 compares the severity of GER based on
diagnostic findings, showing the distribution of
mild, moderate, and severe cases.

GER Severity Number of Cases (%)
Mild GER 55%
Moderate GER 35%
Severe GER 10%

Table 4: Family History of GERD in Children
with Persistent Cough and Wheezing

Table 4 shows the relationship between family
history of GERD and the diagnosis of GER in
children. Children with a family history of GERD
were more likely to have GER.

Family History of GERD GER Positive (%)
Yes 60%
No 30%

Table 5: Risk Factors for GER in Children with
Persistent Cough and Wheezing

Table 5 outlines common risk factors for GER in this
pediatric cohort. Children exposed to secondhand
smoke and those with recurrent respiratory
infections showed higher rates of GER.

Risk Factor GER Positive (%)
Environmental Tobacco Smoke 65%
Recurrent Respiratory Infections 60%
No Risk Factors 25%

Table 6: Correlation Between GER Severity and
Respiratory Symptom Severity

Table 6 demonstrates the correlation between GER
severity and the severity of respiratory symptoms in
children, showing a positive relationship.

GER Severity Mild Symptoms (%) Moderate Symptoms (%) Severe Symptoms (%)
Mild GER 30% 45% 25%
Moderate GER 20% 60% 20%
Severe GER 10% 40% 50%
Table 7: Response to Conventional Asthma Table 7 compares the response to standard asthma
Treatment in Children with GER treatment in children with and without GER.
Children with GER had a poorer response to asthma
medications compared to those without GER.
Treatment Response With GER (%) Without GER (%)
Good Response 40% 75%
Moderate Response 35% 15%
Poor Response 25% 10%

Table 8: Impact of GER on the Duration of

Table 8 presents the impact of GER on the duration

Cough and Wheezing of persistent cough and wheezing. Children with
GER experienced longer durations of symptoms.
GER Status Average Duration of Symptoms (Weeks)
With GER 10.5
Without GER 6.5
Zahir et al. International Journal of Pharmaceutical Quality Assurance
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Table 9 shows the results of chest X-rays in children
with persistent cough and wheezing. Children with
GER had fewer abnormal findings on chest X-rays
compared to the control group.

Group Normal Chest X-ray (%) Abnormal Chest X-ray (%)
With GER 80% 20%
Without GER 70% 30%

Table 10: Correlation Between GER and
Gastrointestinal Symptoms in Children with
Cough and Wheezing

Table 10 highlights the association between
gastrointestinal symptoms, such as regurgitation,
and GER in children with persistent cough and
wheezing. GER was more prevalent in children who
exhibited gastrointestinal symptoms.

Gastrointestinal Symptoms GER Positive (%)
Regurgitation 70%
No Gastrointestinal Symptoms 35%

Table 11: Gender Distribution in Children with
GER and Persistent Cough and Wheezing

Table 11 compares the gender distribution of GER
in children with persistent cough and wheezing.
Males showed a higher prevalence of GER
compared to females.

Gender GER Positive (%)
Male 50%
Female 40%

Table 12: Age Distribution of GER in Children
with Persistent Cough and Wheezing

Table 12 shows the age-wise distribution of GER in
children with persistent cough and wheezing. GER
was more commonly diagnosed in children aged 3
to 6 years.

Age Group GER Positive (%)
1-3 years 40%
4-6 years 55%
7-12 years 45%

The results of the study show that gastroesophageal
reflux (GER) is present in a significant proportion of
children with persistent cough and wheezing, with
45% of the study population diagnosed with GER.
Table 1 shows the demographic characteristics of
the study group, with a higher incidence in males
and children from lower socioeconomic
backgrounds. Table 2 confirms the prevalence of
GER, while Table 3 categorizes the severity of GER
based on diagnostic findings. Risk factors for GER,
including family history and exposure to
environmental tobacco smoke, are highlighted in
Table 4 and Table 5. Further, the study shows that
children with GER tend to have more severe
respiratory symptoms, as shown in Table 6, and a
poorer response to conventional asthma treatment,
as seen in Table 7. Additionally, GER is associated
with a longer duration of symptoms Table 8 and
fewer abnormal chest X-ray findings Table 9.

Zahir et al.

Gastrointestinal symptoms like regurgitation were
more common in children with GER Table 10, and
GER was more prevalent in male children Table 11
and those aged 4-6 years Table 12. These findings
underline the importance of considering GER as a
potential cause of persistent cough and wheezing in
children, especially in those with associated risk
factors.

Discussion:

This study provides valuable insights into the
prevalence of gastroesophageal reflux (GER) in
children with persistent cough and wheezing. The
findings demonstrate that nearly 45% of children
presenting with these symptoms were diagnosed
with GER, suggesting that gastroesophageal reflux
may be a significant, yet often underdiagnosed,
contributor to persistent respiratory symptoms in
pediatric patients. This is consistent with previous
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studies that have highlighted GER as an overlooked
cause of respiratory symptoms, such as cough and
wheezing, which are often attributed to asthma or
other respiratory conditions [11].

One of the key findings of this study is the
correlation between GER severity and the severity
of respiratory symptoms. Children with more severe
GER were found to experience longer and more
intense episodes of coughing and wheezing, which
is supported by similar studies that have shown GER
to exacerbate respiratory conditions [12]. GER is
believed to cause respiratory symptoms through
mechanisms such as aspiration of gastric contents
into the airways, leading to bronchoconstriction,
irritation, and increased mucus production.
Additionally, the reflux of acidic contents can
stimulate the vagus nerve, leading to bronchospasm
and a heightened response to respiratory infections
[13].

The study also revealed that children with GER had
a poorer response to conventional asthma
treatments, which is particularly concerning as it
may lead to misdiagnosis or prolonged treatment
with asthma medications that may not address the
underlying cause. Asthma medications, such as
bronchodilators and inhaled corticosteroids, may not
effectively treat symptoms caused by GER, which
could explain the persistence of symptoms despite
standard asthma therapy. This highlights the need
for clinicians to consider GER in the differential
diagnosis for children with persistent cough and
wheezing, especially in those who do not respond to
conventional asthma treatments [14].

The findings also emphasize the role of certain risk
factors, such as a family history of GERD and
exposure to environmental tobacco smoke, in
increasing the likelihood of GER in children. These
factors have been shown to affect the development
of GER by altering the function of the lower
esophageal sphincter and increasing the frequency
of reflux episodes. Additionally, recurrent
respiratory infections were found to be associated
with higher rates of GER, likely due to the
heightened inflammation and changes in the
esophageal lining caused by repeated infections
[15,16].

Gender and age distribution patterns also played a
significant role in the prevalence of GER. Male
children and those aged 4-6 years were found to
have a higher prevalence of GER, which is
consistent with data from other studies that suggest
gender and age differences in GER prevalence. Boys
are generally more likely to develop GER, possibly
due to differences in the physiology of the lower
esophageal sphincter and the higher prevalence of
gastrointestinal issues in this population [17,18].

Another important finding from this study is the
association between GER and gastrointestinal
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symptoms, such as regurgitation and feeding
difficulties. This suggests that children with
persistent cough and wheezing who also exhibit
signs of GER should undergo a more thorough
evaluation for potential GER-related symptoms.
Gastrointestinal symptoms, particularly
regurgitation, are often overlooked in children with
respiratory complaints, yet addressing GER in these
cases could improve overall clinical management
and outcomes [19,20].

The findings of this study underscore the importance
of considering GER in the diagnostic workup for
children with persistent cough and wheezing. The
association between GER and respiratory symptoms
calls for a more integrated approach to the
management of pediatric respiratory disorders.
Clinicians should be aware of GER as a potential
contributing factor in cases where traditional asthma
treatments do not result in full symptom resolution.
A more comprehensive treatment approach,
including lifestyle modifications, dietary changes,
and the use of acid suppression therapies, may
provide more effective symptom relief.

Conclusion:

This study highlights the significant role of
gastroesophageal reflux (GER) in children with
persistent cough and wheezing. The prevalence of
GER in this cohort was found to be 45%, with more
severe GER associated with longer and more intense
respiratory symptoms. GER was also found to
negatively affect the response to conventional
asthma treatments, suggesting that GER may be a
contributing factor to poorly controlled respiratory
symptoms. Risk factors such as family history of
GERD, exposure to environmental tobacco smoke,
and recurrent respiratory infections were identified
as important determinants of GER in this
population.

The findings emphasize the need for early
recognition and management of GER in children
presenting with persistent cough and wheezing,
particularly in those who do not respond to
traditional asthma therapy. Clinicians should
consider GER in the differential diagnosis of
respiratory symptoms and employ appropriate
diagnostic tools, such as pH monitoring and
endoscopy, to confirm the diagnosis. Addressing
GER through lifestyle changes, acid suppression
therapy, and dietary modifications may significantly
improve clinical outcomes for children with
persistent  respiratory =~ symptoms, reducing
unnecessary treatments and improving quality of
life.

In conclusion, this study contributes to the growing
body of evidence supporting GER as a significant
cause of persistent cough and wheezing in children.
Further studies, including longitudinal research and
multi-center trials, are needed to better understand
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the

long-term impact of GER on pediatric

respiratory health and to refine treatment strategies
for affected children.
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