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SUMMARY. Symptom severity and prevalence of erosive disease in gastroesophageal reflux disease (GERD)
differ between genders. It is not known how gastroenterologists incorporate patient gender in their decision-making
process. We aimed to evaluate how gender influences the diagnosis and management recommendations for patients
with GERD. We invited a nationwide sample of gastroenterologists via voluntary listservs to complete an online
survey of fictional patient scenarios presenting with different GERD symptoms and endoscopic findings. Patient
gender for each case was randomly generated. Study participants were asked for their likelihood of a diagnosis
of GERD and subsequent management recommendations. Results were analyzed using chi-square tests, Fisher
Exact tests, and multivariable logistic regression. Of 819 survey invitations sent, 135 gastroenterologists responded
with 95.6% completion rate. There was no significant association between patient gender and prediction for the
likelihood of GERD for any of the five clinical scenarios when analyzed separately or when all survey responses
were pooled. There was also no significant association between gender and decision to refer for fundoplication,
escalate PPI therapy, or start of neuromodulation/behavioral therapy. Despite documented symptomatic and
physiologic differences of GERD between the genders, patient gender did not affect respondents’ estimates of
GERD diagnosis or subsequent management. Further outcomes studies should validate whether response to GERD
treatment strategies differ between women and men.
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INTRODUCTION

Gastroesophageal reflux disease (GERD) has an
estimated prevalence of 10–30% in the Western
world and is argued to be the most common disease
seen by gastroenterologists in the United States.1–3

Clinicians make the diagnosis of GERD based on
a combination of factors, including patient reported
symptoms, response to proton pump inhibitor (PPI)
therapy, endoscopy showing evidence of erosive
esophagitis, and ambulatory reflux monitoring.2,4

Along with these variable methods of diagnosis,
another complication for clinicians encountering
patients with reflux symptoms is the well-documented

difference that exists between the genders in both
the reporting of symptoms and in the findings
on diagnostic tests.5 Women have been found to
have higher rates and severity scores for GERD
symptoms compared to men but a lower prevalence of
erosive esophagitis and Barrett’s esophagus found on
endoscopy.3,6 One plausible physiologic factor for this
difference is that estrogen has been shown to decrease
esophageal epithelial permeability and upregulate
tight junction protein expression, protecting the
esophagus from irritants.7,8 Conversely, the threshold
for esophageal nociception may be lower in females
when using balloon distention as a provocation
maneuver.9
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A systematic review of studies that examined rates
of consultations, reflux testing, endoscopy findings,
and fundoplication referrals found that women in the
United States were more likely to undergo ambulatory
reflux testing than men and slightly more likely to
undergo fundoplication, the surgical treatment for
GERD.10 Notably, these studies were not designed
to specifically examine the physician management
differences and referral patterns for patients with
GERD, nor were gender differences the primary
research questions.

Given that guidelines for further testing and
treatment in refractory GERD do not differentiate
between the genders,2,4 it is not clear why there may
be a documented difference in the management of
male and female patients presenting with refractory
GERD symptoms. Prior studies have shown gen-
der disparities in the rates of referral for certain
orthopedic surgeries, wherein men with shoulder
injury and knee osteoarthritis are more likely to
be referred for shoulder surgery and total knee
arthroplasty, respectively, as compared to women
with the same pathology.11,12 Similarly, a recent
study found differences in physician estimates of
complications after lung resection related to physician
gender and patient gender.13 While it is not yet
known if diagnostic and treatment strategies differ
between male and female patients with GERD,
gender bias in the treating physician’s perception of
patient symptoms and gender disparities in referral
recommendations may play a role. We aimed to
evaluate how patient gender influences the diagnosis
and management of GERD.

METHODS

Study design, sampling strategy, and study population

We invited gastroenterology physicians throughout
the United States to complete an online survey that
used non-random, convenience sampling between
September 2018 and April 2019. Gastroenterology
trainees were not included as participants. The survey
was distributed via online professional email listservs
to which each physician has voluntarily subscribed.
Online listservs were society-specific (e.g. American
Neurogastroenterology and Motility Society) and
role-specific (e.g. gastroenterology fellowship pro-
gram directors). Potential respondents were sent an
email inviting them to complete the online survey.
The following text was included in the email and in
the cover page of the survey: ‘The purpose of this
survey is to elucidate how doctors manage patients
with GERD. The survey presents five short clinical
presentations. After reading the case, you will decide
the likelihood this patient has GERD and then select
which management option you would most likely
pursue, if you were seeing that patient in your office.

Completion of the survey should take no more than
5 minutes. Participation in this survey is optional.
No compensation will be provided. Answers are fully
anonymous and no identifying information can be
linked back to your email address.’ No mention of
patient gender was made in the email or in the survey
cover page.

Survey design and data collection

Web-mode survey administration was conducted
using SurveyMonkey. The online survey consisted
of five fictional clinical scenarios of patients with
GERD symptoms and was designed such that
the gender of each clinical scenario was randomly
generated for each separate study participant and
each separate scenario in a 1:1 ratio. The five scenarios
were distinct in terms of location of symptom
(esophageal or extra-esophageal), response to PPI,
presence or absence of esophagitis, and presence or
absence of a hiatal hernia. For each clinical scenario,
respondents were asked for their clinical suspicion
of GERD (high probability vs. low probability) and
subsequent management recommendation, which
could include doubling the PPI dose, referral for
reflux testing on PPI, referral for reflux testing off
PPI, referral for fundoplication, starting adjunct
medication such as baclofen, referral to a behavioral
therapist, esophageal manometry, or starting a low-
dose antidepressant. Referral for fundoplication was
included as an option for every scenario. The com-
plete questionnaire is included in the supplemental
material.

In addition to survey responses to the fictional clin-
ical scenario, we collected demographic data from sur-
vey participants including age group, gender, type of
practice (academic institution, private practice, hybrid
model, or other), years in practice, specialty within
gastroenterology, and region of the country where the
physician practices.

Statistical analysis

We used univariable analysis with Pearson chi-square
tests and Fisher’s exact tests to compare between
the genders the binary outcomes of high probability
versus low probability for GERD, surgical referral
versus other management strategies, a respondent’s
decision to choose PPI escalation, and initiation of
neuromodulator or behavioral therapy versus other
strategies. We additionally used multivariable logistic
regression to determine if survey respondent gen-
der was associated with prediction of likelihood for
GERD and recommendation for surgical referral. All
analyses were performed with SAS version 9.4 (Cary,
NC). This study was approved by the Institutional
Review Board of Columbia University.
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Fig. 1 Respondent prediction for probability of GERD and management decisions by clinical scenario.

RESULTS

Surveys were sent to 819 gastroenterologists. We
obtained 135 responses, with a 95.6% completion rate
(response rate 16.5%). Of the 126 respondents who
provided demographic data, 62.4% were men, 46.0%
were between the ages of 30 and 40 years (46.0%),
76.2% practice at an academic institution, and
46.4% practice general gastroenterology, while 35.2%
specialize in motility disorders. The demographic data
of survey respondents is displayed in Table 1.

Overall, respondents thought there was a high
probability of a GERD diagnosis for 58.5% of the
female scenarios and 57.0% of the male scenarios
(P = 0.87). For each distinct clinical scenario, there
was no significant difference in physician clinical sus-
picion of GERD based on patient gender (Table 2).
Physicians had a high level of agreement with one
another on the probability of GERD in the cases
of erosive esophagitis with hiatal hernia (97.7%
agreement for high probability), erosive esophagitis
without hiatal hernia (99.2% agreement for high
probability), and non-erosive regurgitation (92.4%
agreement for low probability). Physicians had less
consistent clinical suspicion of GERD in the cases

of non-erosive esophagitis without a hiatal hernia
(73.3% low probability) and extra-esophageal reflux
(60.5% high probability). Respondent gender was not
associated with the prediction of likelihood of GERD
in any of the five clinical scenarios.

In the three clinical scenarios where survey respon-
dents chose fundoplication as a management strategy,
there were no significant differences in the referral
patterns by patient gender (Table 3). In the erosive
esophagitis with hiatal hernia case, survey respon-
dents recommended fundoplication for 16 of 58 male
patients (27.6%) and 12 of 73 female patients (16.4%,
P = 0.122). In the erosive esophagitis case without
hiatal hernia, 35 of 66 male patients (53.0%) and 42
of 65 female patients (64.6%, P = 0.357) were rec-
ommended for referral for antireflux surgery. One
respondent recommended fundoplication for a male
patient with extra-esophageal reflux, while no female
patients in this clinical scenario were recommended
for surgery. As was seen in the analysis of predicting
the likelihood of GERD, survey respondent gender
was also not associated with making a recommenda-
tion for surgical referral for any of the three clinical
scenarios where fundoplication was recommended. In
the remaining two clinical scenarios, respondents did
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Table 1 Baseline characteristics of survey participants
(N = 135)∗

Characteristics Survey
participants (N, %)

Age
30–40 58 (46.0)
41–50 26 (20.6)
51–60 21 (16.7)
61–75 19 (15.1)
>75 2 (1.6)

Gender
Female 47 (37.6)
Male 78 (62.4)

Type of practice
Academic institution 96 (76.2)
Private practice 14 (11.1)
Hybrid model 14 (11.1)
Other 2 (1.6)

Years in practice
<5 43 (34.4)
5–10 29 (23.2)
11–20 12 (9.6)
>20 41 (32.8)

Specialty
General gastroenterology 58 (46.4)
Interventional gastroenterology 10 (8.0)
Motility/esophageal 44 (35.2)
Other 13 (10.4)

Region
Northeast 61 (48.8)
Midwest 21 (16.8)
South 19 (15.2)
West 24 (19.2)

∗Nine participants did not provide demographic data on age
or type of practice; 10 participants did not provide data on
gender, years out of practice, specialty, or region.

not recommend any fictional patients be referred for
antireflux surgery.

Among the 129 respondents with complete surveys,
74 (57.3%) recommended escalation of PPI therapy
in at least one female patient, and 62 (48%) recom-
mended PPI escalation in at least one male patient
(P = 0.170). Similarly, among the four vignettes in
which antidepressant or behavioral therapy was an
option, there was no difference in the proportion
of respondents ever recommending this option for
female patients (8.5%) compared to male patients
(9.3%, P = 0.999).

DISCUSSION

GERD is a highly prevalent condition and whether
providers formulate management plans based on
patient demographics, symptom description, or
results of testing is unclear. Given that the clinical
presentation and natural history of GERD can be
disparate between the genders (i.e. males are more
likely to present with erosive esophagitis/Barrett’s
esophagus, and females are more likely to present
with more symptomatic but non-erosive disease),
we aimed to determine whether a patient’s gender
influenced the physician diagnostic and management

decisions. In this survey of a nationwide sample of
gastroenterologists with fictional clinical scenarios,
patient gender was not significantly associated with
the clinical suspicion of GERD. It was expected that
gender did not influence the probability of GERD
in the scenarios with erosive esophagitis, as it is a
GERD equivalent. Interestingly, however, we also
did not find a difference in the non-erosive cases.
We had hypothesized that physicians would assume
lower probability in female scenarios owing to the well
described overlap between functional disorders, such
as irritable bowel syndrome and GERD symptoms
in female patients.14,15 Instead, our findings are
consistent with Spechler et al.’s16 recent randomized
study of patients with refractory reflux symptoms,
which found that the rate of reflux-related symptoms
versus functional heartburn defined by ambulatory
pH testing was indeed no different between the
patient genders, although the majority of the study
population was comprised of male participants.

Due to the relative lack of robust GERD out-
comes studies in the last 10 years, we theorized that
physicians may instead use personal experience to
determine management decisions and thus have the
potential to be subject to unintended biases. As an
example, popular media reports of potential long-
term PPI risks have led some patients and providers
to avoid high-dose PPI strategies despite the low-
quality evidence supporting these risks, and female
patients are slightly more likely to have attempted to
discontinue PPI therapy.17–19 As a result, physicians
may avoid escalation of PPI dose in women due to
perceived risk of osteoporosis and bone fracture. Con-
versely, they may favor PPI escalation in men, given its
role for chemoprevention in Barrett’s esophagus, even
when the patient is not presenting with Barrett’s.20 We
also thought bias could influence surgery referral as
described in other fields,11–13 or the decision to start
antidepressants/behavioral therapy, in light of procliv-
ity to interpret female symptoms as ‘psychosomatic’
as illustrated in the medical literature.21 However, we
found that gender was not significantly associated
with the management decisions offered in our survey,
whether it be referral for antireflux surgery, escalation
of PPI therapy, or decision to attempt neuromodula-
tion/behavioral therapy. One possible explanation is
that respondents instead often chose to send patients
for further testing, either ambulatory reflux testing
or manometry, in 50% of the cases, which shows a
rising awareness of factors other than acid exposure,
namely, visceral hypersensitivity, anxiety, and hyper-
vigilance.22 These factors highlight the importance of
reflux testing in defining the etiology of refractory
GERD.23

This is the first study attempting to determine the
role of patient gender in physicians’ decision-making
in the diagnosis and management of GERD. Our sur-
vey was designed to include a variety of scenarios that
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Table 2 Univariable analysis of high pretest probability of GERD by clinical scenario and gender

Subjects indicating a high pretest probability
of GERD (N, %)

P-value

‘Esophageal symptom, non-erosive, no hernia’ 0.374
Male scenario 18 (30.5)
Female scenario 18 (23.7)

‘Esophageal symptom, erosive with hernia’ 0.430
Male scenario 56 (96.6)
Female scenario 72 (98.6)

‘Non-erosive regurgitation’ 0.234
Male scenario 7 (10.3)
Female scenario 3 (4.8)

‘Esophageal symptom, erosive, no hernia’ 0.492
Male scenario 62 (98.4)
Female scenario 65 (100.0)

‘Extra-esophageal reflux symptom’ 0.289
Male scenario 40 (56.3)
Female scenario 38 (65.5)

Table 3 Univariable analysis of surgical referral versus medical management of GERD by clinical scenario gender (including only cases
where surgical referral was selected as a strategy)

Subjects referred for surgery (N, %) P-value

‘Esophageal symptom, erosive with hernia’
Male scenario
Female scenario

16 (27.6)
12 (16.4)

0.122

‘Esophageal symptom, erosive, no hernia’
Male scenario
Female scenario

35 (53.0)
42 (64.6)

0.178

‘Extra-esophageal reflux symptom’
Male scenario
Female scenario

1 (1.5)
0 (0.0)

0.357

are clinically relevant, including variable symptom
presentations and endoscopic findings. By randomiz-
ing gender in each scenario, we attempted to deter-
mine its influence in a ‘real-life’ setting. While this
study is strengthened by participation from a diverse
group of gastroenterologists from a variety of practice
settings and regions, we recognize several limitations.
Live standardized patients would likely be more effec-
tive in creating scenarios closer to real-life practice
settings. However, prior studies have shown that clini-
cal vignettes may offer better quality measures of care
over retrospective medical chart reviews.24 While any
power calculation for this study is limited by a lack
of prior work in this specific question, it is possi-
ble our study was underpowered to detect a signifi-
cant difference in the management strategies between
the genders due to a lower-than-expected response
rate, which occurred despite attempts at optimizing
the response numbers by making the survey being
web-based and brief. It is also not possible to know
whether the participants were adequately ‘primed’ to
the patient’s gender when presented with the clin-
ical vignette. Finally, given the high percentage of
respondents who specialize in motility disorders and
due to the study population being drawn from those
subscribed to online listservs, these results may not be
generalizable to the general population of gastroen-
terologists.

Our survey of a national sample of gastroenterol-
ogists shows that while the symptoms and manifesta-
tions of GERD differ between the male and female
patients, physicians may not incorporate gender into
either their estimation of probability of GERD or
into their management decisions. Despite this finding,
physicians should remain aware of potential biases
when diagnosing and managing prevalent and pro-
tean disorders. Objective testing to determine not only
acid exposure but the contribution of afferent nerve
sensitization may reduce these biases and guide man-
agement decisions. Finally, future outcomes studies
should validate whether response to GERD treatment
strategies differ between women and men.

SUPPLEMENTARY DATA

Supplementary data mentioned in the text are avail-
able to subscribers in DOTESO online.
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