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Abstract
Purpose: Gastroesophageal Reflux Disease (GERD) is a chronic health condition in which the symptoms
often go unnoticed. Oral problems accompanying GERD may include non-specific burning sensation,
mucosa ulceration and erosion, erythema of the soft/hard palate mucosa and uvula, loss of taste and
either xerostomia or increased salivary flow with potential long-term complications such as difficulty
swallowing, trouble breathing, esophagitis and potential development of esophageal adenocarcinoma
(EAC). The purpose of this study was to assess the feasibility of using a GERD screening in the dental
clinic setting to identify and refer patients.
Methods: This was a descriptive survey design utilizing a convenience sample of patients (n=227) from
two dental hygiene clinics. Students and faculty were calibrated to administer a previously validated,
GERD diagnostic screening questionnaire.
Results: The prevalence of GERD in the study population was 8.7%; with 10.1% of female reporting
symptoms verses 7.0% of male. There were no statistically significant differences in the study population demographics and GERD prevalence.
Conclusion: Screening for GERD symptoms should be a routine procedure for oral health care providers, as is oral cancer screening. GERD screening has the potential to identify those at risk and enable
referral to medical care in order to decrease the serious complications associated with GERD.
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This manuscript supports the NDHRA priority area, Client level: Oral health care (new therapies and
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Introduction
The prevalence of GERD in the United States is
estimated to be 18.1%-27.8% accounting for over
8.9 million primary care visits annually.1,2 GERD is a
chronic or longer lasting form of gastroesophageal
reflux.3 GERD occurs when the lower esophageal
sphincter (LES), a group of muscles at the lower end
of the esophagus, relaxes and allows the stomach’s
contents to flow up into the esophagus or beyond, into
the oral cavity (including larynx) or lung.3,4 Gastric
acid has a pH of 1.2 which can damage the tissue
lining of the esophagus with repeated exposures.1
A diagnosis of GERD is made using a combination
of indicators including self-report of heartburn and
regurgitation; endoscopy, or monitoring of reflux in
an outpatient setting.3
GERD is common in a number of conditions
including post-bariatric surgery, obesity, irritable
bowel syndrome, developmental disorders, asthma,
sleep apnea, obesity and pregnancy.5,6 Heartburn
and regurgitation are typical symptoms of GERD,
although some adults with GERD are asymptomatic.4
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GERD symptoms may differ from person to person
and range from mild to severe and can include a
chronic dry cough, wheezing, asthma, recurrent
pneumonia, sinusitis, nausea, vomiting, sore throat,
chronic hoarseness or laryngitis, difficulty or painful
swallowing, pain in the chest or the upper abdomen,
dental erosion and oral malodor.3,4
The symptoms are influenced by daily activities
including diet, stressors and drugs, which can make
the assessment of GERD symptoms at one point in
time challenging.7 For individuals with disruptive
GERD (daily symptoms) sleep may be disturbed and
quality of life may be impacted resulting in missed
work and/or reduced work productivity.3
Oral symptoms and complications associated with
GERD may include non-specific burning sensation,
mucosa ulceration and erosion, erythema of the soft/
hard palate mucosa and uvula, loss of taste and either
xerostomia or increased salivary flow.1,8 Untreated
or unmanaged GERD is capable of long-term
complications such as dysphagia, difficulty breathing
and esophagitis.4 Esophagitis is an irritation of the
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esophagus that can lead to precancerous changes
or dysplasia and Barrett’s esophagus.9 Barrett’s
esophagus is a condition where the tissue of the
esophagus is replaced by tissue found in the lining
of the intestine and can lead to a rare and deadly
cancer, EAC.9 Adenocarcinoma is the leading cause
of esophageal cancers in the U.S., constituting 80
percent of the cases, and rendering it the fastestgrowing cancer in the U.S. according to the National
Cancer Institute.10,11 The International Barrett’s and
Esophageal Adenocarcinoma Consortium (BEACON)
found the risk of EAC is five times higher with
increased frequency and duration of exposure to
symptoms of heartburn and/or regurgitation.12
Lifestyle modifications are an essential part of
managing GERD. Dietary factors associated with
reflux symptoms include white bread, chocolate,
mint, cinnamon, carbonated beverages, fatty foods,
alcohol, wine and beer.3 Smoking is also a risk
factor for GERD.3 The health professional should
provide support for weight loss to attain a healthy
weight, cessation of tobacco and alcohol, elevation
of the head while sleeping, avoidance of foods that
cause symptoms, and avoid eating before bed.3 If
lifestyle modifications fail to manage the GERD,
medications like histamine-receptor antagonists
such as Pepcid® or Zantac® or proton pump inhibitors
like Prilosec®may be recommended.3 It is important
that use of medications be monitored by medical
providers to ensure management of the reflux to
prevent long-term complications.
Considering 79-87% of patients have persistent
symptoms, the use of a GERD screening tool in
the oral health care setting would provide a simple
approach to identify the presence and severity of
symptoms.7 Symptoms of GERD can be burdensome
on quality of life and can lead to severe, lifethreatening complications.3 Moreover, screening
would increase the awareness of the burden and
risk of cancer imposed by GERD. Oral health care
professionals’ utilization of a GERD screening tool
can be effective in recognizing the early symptoms of
GERD. Screenings would encourage interprofessional
collaboration between medical and dental health care
providers to work together to increase awareness of
GERD symptoms and manage the associated oral and
systemic complications and ultimately improve overall
health outcomes. The purpose of this study was to
assess the feasibility of using a GERD screening in the
dental clinical setting to identify and refer patients.

Methods
This study received approval from the Massachusetts
College of Pharmacy and Health Sciences (MCPHS)
University’s Institutional Review Board. Patients, 18
years and older, were solicited between January 2014
through March 2014 from two dental hygiene clinics,
the first location in Boston, Massachusetts, and the
second in Worcester, Massachusetts.
Vol. 91 • No. 1 • February 2017
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Dental hygiene students and faculty were calibrated
and upon patient consent, the questionnaire was
administered. Students administered a previously
validated, GERD diagnostic screening questionnaire
with known enumerated sensitivity (61.4%, 95%
CI: 49.0% - 72.8%) and specificity (96.2%, 95%
CI: 91.4% - 98.8%) parameters for GERD diagnosis.
Permission to use the GERD screening questionnaire
was obtained by authors of said instrument.13 Data
obtained in the questionnaire included demographics
(age, gender, pregnancy status, history of
gastrointestinal disease, and surgeries in the past
two years), and six questions relating to GERD
symptoms used to construct the diagnostic test for
GERD diagnosis as shown in Table I. Responses to
the six questions in Table I were used to construct the
diagnostic test for GERD diagnosis, Positive (+) GERD
test was calculated for each patient as per Offman et
al with (a) the presence of heartburn or regurgitation

Table I: GERD Screening Questions		
“Have you had a
burning pain or
discomfort behind the
breast bone in your
chest (HEARTBURN) in
the last year? (Please
do not count pain in
your stomach or pain
from heart trouble)”

0: no
1: yes

1: less than once a month
“How many times have 2: about once a month
you had heartburn in
3: about once a week
the last year?”
4: several times a week
5: daily
“How bad is your
heartburn usually?”

1:
2:
3:
4:

“Have you had a bitter
or sour tasting fluid
coming up into your
throat or mouth (ACID
REGURGITATION) in
the last year?”

0: no
1: yes

“How many times
have you had acid
regurgitation in the
last year?”

1:
2:
3:
4:
5:

less than once a month
about once a month
about once a week
several times a week
daily

“How bad is your acid
regurgitation usually?’

1:
2:
3:
4:

Mild
Moderate
Severe
Very Severe
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Mild
Moderate
Severe
Very Severe
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≥ “about once per week” with associated severity
level ≥ “moderate”; or (b) the presence of heartburn
or regurgitation ≥ “several times per week” with
associated severity level ≥ “mild”; or (c) the presence
of heartburn or regurgitation ≥ “about once per
month” with associated severity level ≥ “severe.”13
Responses were recorded on two page No-CarbonRequired (NCR) paper. One copy was retained for
data collection and the second copy was given to the
patient. The questionnaire was reviewed by the clinical
faculty and individuals indicating a “yes” response to
heartburn or acid regurgitation were referred to their
primary care provider for evaluation.

questionnaire.13 Table II shows summary statistics of
demographics by GERD testing status.
The majority of respondents were female (55%)
and between the ages of 18-25 years of age (54%),
with a small percentage of respondents reporting
prior diagnosis of a stomach or peptic ulcer in the
last 2 years (1%) and having previous surgery on
their stomach or esophagus (5%). Results of the
GERD test shows a trend of decreasing prevalence of
a positive test (+) with increasing age (global Fishers
Exact Test, p=0.02). Additionally, respondents who
reported a previous diagnosis of a stomach or peptic
ulcer were more likely to test positive (+) for GERD
as per the diagnostic questionnaire (p=0.02). Using
the previously reported sensitivity and specificity
parameters of the GERD diagnostic test (sensitivity
61.4%, 95% CI: 49.0% - 72.8%; specificity
96.2%, 95% CI: 91.4% - 98.8%), Table III shows
prevalence estimates adjusted for the imperfect
diagnostic test, resulting in an estimate of the true
prevalence estimates of GERD with Exact Binomial
95% confidence intervals.

Survey responses referring to demographics were
calculated using frequency percentiles and summary
statistics. Differences in demographics across GERD
diagnostic test results were assessed via global
Fisher’s Exact Test.14 Using the known sensitivity
and specificity parameters with 95% intervals of the
GERD diagnostic test, adjusted prevalence estimates
for actual GERD diagnosis with exact 95% confidence
intervals were calculated.15,16 All statistical tests were
performed at an alpha threshold of 0.05. All statistical
analyses were performed in STATA® statistics/data
analysis software version 11.2.

The true prevalence of GERD in the study
population was 8.7% (95% CI 0%, 17.8%). When
only considering estimation of the point estimates,
the prevalence of GERD among females was slightly
higher (10.1%) than among males (7.0%), with
age subgroup 36-50 years of age having the largest
prevalence of GERD (38.5%), and subgroup 51-70
years of age having the lowest (2.8%). When the
confidence intervals constructed around the point
estimates are interpreted, as per adjustment for the
imperfect diagnostic test, there were no statistically
significant differences observed
in demographics by actual
prevalence of GERD.

Results
A total of 227 respondents successfully completed
the GERD screening questionnaire. Using the diagnostic
test reported in Offman et al. for testing positive (+) for
GERD from the questionnaire answers, 20 respondents
of the total 227 respondents tested positive (+) for
GERD with 207 testing negative (-) as per the screening

Table II: Demographics by Positive (+)
and Negative GERD test

Gender Female,
n (%)

Discussion

Total Survey
Population
(n = 227)

Positive (+)
GERD Test
(n = 20)

Negative (-)
GERD Test
(n = 207)

pvalue

125 (55%)

12 (60%)

113 (55%)

0.41

Age Years
18-35, n (%)

122 (54%)

8 (40%)

114 (55%)

36-50, n (%)

27 (12%)

7 (35%)

20 (10%)

51-70, n (%)

56 (25%)

3 (15%)

53 (25%)

>70, n (%)

22 (10%)

2 (10%)

20 (10%)

3 (1%)

2 (10%)

1 (0.5%)

0.02

11 (5%)

1 (5%)

10 (5%)

0.65

Diagnosed with
stomach ulcer
or peptide ulcer
disease in last 2
years, n (%)
Previous surgery
on stomach or
esophagus, n (%)
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Twenty out of 227 respondents were identified as GERD
sufferers. The GERD screening
questionnaire used in this study
was developed and validated
to be utilized as a case-finding
tool for patients with symptoms
of GERD and was found to
be a sufficient and accurate
means to screen for GERD in
a community dental setting.13
Practical, valid and reliable
GERD screening questionnaires
should be developed and
routine screening should be
implemented for oral health
care providers, as is oral cancer
screening.17
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The findings are noteworthy because they
demonstrate GERD screening can be imple-mented
in a dental setting. Moreover, this study provides
a template for how to effectively implement GERD
screening in a dental setting to increase early
detection and promote collaborative work among
dental and medical professionals. Routine oral cancer
screening is critical, but GERD symptoms screening
is of equal importance. GERD symptoms can affect
individuals’ quality of life and symptom complications
can be fatal. Oral healthcare professionals’ utilization
of a GERD symptoms questionnaire will increase
awareness of GERD symptoms among patients at risk
and potentially bridge the gap between dental and
medical professionals. Collaboration among health
care providers would represent a significant step
toward increasing the awareness of GERD symptoms
and promoting overall health.
Oral health professionals are the first line of
defense in detecting oropharyngeal at an early
stage. A GERD screening tool could be effective in
recognizing the early symptoms of GERD in order to
increase awareness and the management of the oral
and systemic complications. Likewise, identifying
GERD sufferers reporting increased frequency and
duration of exposure to symptoms of heartburn and/
or regurgitation may reduce the incidence of EAC, a
highly lethal cancer with an increased incidence in
the United States and Western Europe.12,18

Table III: Demographics by actual
Prevalence of GERD corrected for sensitivity
and specificity of GERD diagnostic test
Corrected GERD
Prevalence
(Exact 95% CI)
Total Survey Population

8.7 % (0%, 17.8%)

Gender Female

10.1% (0%, 22.5%)

Gender Male

7.0% (0%, 20.2%)
4.9% (0%, 16.2%)

36-50

38.5% (14.4%, 74.2%)

51-70

2.8% (0%, 20.3%)

>70

9.2% (0%, 44.6%)
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