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Clinical Case Vignettes
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Objective To evaluate differences in practice patterns between aerodigestive and nonaerodigestive providers in
pediatric gastroenterology when diagnosing and treating common aerodigestive complaints.
Study design A questionnaire comprised of clinical vignettes with multiple-choice questions was distributed to
both aerodigestive and nonaerodigestive pediatric gastroenterologists. Vignettes focused on management of
commonly encountered general gastroenterology and aerodigestive issues, such as gastroesophageal (GE) reflux,
aspiration, and feeding difficulties. Tests of equal proportions were used to compare rates of testing and empiric
therapy within and across groups. Multivariate analysis was used to assess differences in response rates between
aerodigestive and nonaerodigestive providers.
Results A total of 88 pediatric gastroenterologists from 18 institutions completed the questionnaire. There were 35
aerodigestive gastroenterology providers and 53 nonaerodigestive gastroenterology providers. The nonaerodiges-
tive group included 31 general gastroenterologists and 22 providers with self-identified subspecialty gastroenter-
ology expertise. Aerodigestive specialists were more likely than nonaerodigestive gastroenterologists to pursue
testing over empiric therapy in cases involving isolated respiratory symptoms (P < .05); aerodigestive providers
were more likely to recommend pH-impedance testing, videofluoroscopic swallow studies, and upper gastrointes-
tinal barium study (P < .05 for each test) depending on the referring physician. For vignettes involving infant GE
reflux, both groups chose empiric treatments more frequently than testing (P < .001), although aerodigestive pro-
viders were more likely than nonaerodigestive providers to pursue testing like upper gastrointestinal barium studies
(P < .05).
Conclusions Although some practice patterns were similar between groups, aerodigestive providers pursued
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A
erodigestive disorders are frequently encountered in both general pediat-
rics and pediatric gastroenterology, with common gastrointestinal man-
ifestations including gastroesophageal (GE) reflux, aspiration, and

feeding difficulties.1 In recent years, aerodigestive disorders have gained
increasing attention, and there has been a corresponding increase in multidisci-
plinary aerodigestive centers nationally.2 These centers provide coordinated pa-
tient care between multiple specialists (often gastroenterology, pulmonology,
otolaryngology, speech language pathology, and nutrition), and they have been
shown to increase patient satisfaction and reduce costs.3,4 Despite this, research
on the most common or effective care practices for aerodigestive symptoms
remains limited.1,5 Commonly performed diagnostic evaluations for aerodiges-
tive complaints include imaging, such as an upper gastrointestinal (GI) barium
contrast study or video fluoroscopic swallowing study (VFSS), motility testing,
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such as multichannel intraluminal impedance with pH (pH-
MII) or gastric emptying studies, and procedures, such as
esophagogastroduodenoscopy. Likewise, treatment options
are numerous and include medication trials, dietary changes,
and procedural or surgical interventions. Many of these tests
and treatments, including changes to hypoallergenic for-
mulas and initiation of acid suppression, are often initiated
through primary care offices.6-8

The goal of the current study was to evaluate variations in
practice patterns between aerodigestive and nonaerodigestive
providers in management of common aerodigestive com-
plaints. We hypothesized that there would be group differ-
ences regarding decisions on testing and treatment of
various clinically relevant aerodigestive scenarios.

Methods

The study population was comprised of healthcare providers
with a specialty in pediatric gastroenterology. Participants
included attending physicians, nurse practitioners, and
physician assistants. Physician trainees (eg, residents or fel-
lows), other specialists within gastroenterology (eg, dieticians
or speech language pathologists), and other aerodigestive
specialists (eg, pulmonologists or otolaryngologists) were
excluded from participating in the study, as the goal was to
assess gastroenterologists’ practice alone. The questionnaire
was developed in Research Electronic Data Capture
(REDCap) and distributed via email to healthcare providers
at 6 institutions: Boston Children’s Hospital, Children’s
Healthcare of Atlanta, Children’s Medical Center Dallas, Col-
orado Children’s Hospital, Lurie Children’s Hospital of Chi-
cago, and Seattle Children’s Hospital. These institutions were
chosen in an effort to capture various institution sizes, types
(academic vs private practice), and geographic locations
within the US. The same REDCap questionnaire was also
distributed via email to the North American Society for
Pediatric Gastroenterology, Hepatology and Nutrition
(NASPGHAN) Aerodigestive Special Interest Group. All
questionnaire responses were anonymous, and responses
were coded using an automatically generated study identifier
within the REDCap platform.

Questionnaire
This questionnaire was created by the members of the NASP-
GHAN Aerodigestive Special Interest Group to assess varia-
tions between pediatric gastroenterologists with and
without subspecialty expertise in aerodigestive GI disorders.
The questionnaire was comprised of demographic questions
and clinical vignettes with accompanying multiple-choice
questions about clinical management. Demographic ques-
tions included the provider’s hospital, focus of practice
(aerodigestive, general gastroenterology, or another subspe-
cialty within gastroenterology), and length of time the pro-
vider has been in practice. The clinical vignettes focused on
the evaluation and management of commonly encountered
aerodigestive issues. Answer choices were comprised of
multiple-choice options. Some questions required choosing
one response and others allowed for selection of multiple re-
sponses. The questionnaire can be found in the Table.

Statistical Analyses
Questionnaire responses were described with percentages
stratified by physician type (aerodigestive vs nonaerodiges-
tive providers). Answer choices were grouped into those
involving empiric treatments (eg, medications or dietary
changes) or testing (eg, bloodwork, imaging studies, motility
tests, or endoscopy). For each scenario, the percentage of
aerodigestive providers vs nonaerodigestive providers who
chose any empiric treatment was compared using a test of
equal proportions (Pearson c2 test or Fisher exact test).
Similarly, the percentage of aerodigestive providers vs non-
aerodigestive providers who chose any type of testing was
compared using a test of proportions. Within the aerodiges-
tive and nonaerodigestive groups, the percentage of pro-
viders choosing any type of testing was also compared to
the percentage of providers choosing any type of empiric
treatment using the McNemar test.
In some cases, respondents were asked to “select all that

apply” in response to a question, potentially inducing corre-
lation among the response choices. In these cases, responses
were analyzed with a generalized linear mixed model
(GLMM) for a binary distribution with a logit link function.
A random effect for respondent identification was included
to account for within-respondent correlation among
response choices. The covariance matrix was estimated by
the empirical (sandwich) estimator. An interaction for physi-
cian type by response choice was used to test for differential
response by physician type, with adjustment for multiple
comparisons by the Tukey-Kramer method.
For the “select all that apply” questions, the OR and 95%

CI from the generalized linear mixed model is reported.
Because of low selection of some response choices, model
separation was a common occurrence. For cases where no re-
spondents among one (but not both) physician type selected
a given choice, the OR (95% CI) is based on a 2�2 table after
adding 0.5 to each table cell.
Some pairs of vignettes were related in topic. For these

pairs, management between the percentage of providers
choosing any test or any empiric treatment in one vignette
was compared to the percentage of providers choosing any
test or any empiric treatment in the other vignette using
paired t tests.
All tests of significance were 2-sided with P value of <.05

indicating statistical significance. Data analysis was conduct-
ed with SAS v 9.4 (SAS Institute) and Stata Statistical Soft-
ware, Release 16, 2019 (StataCorp LLC).

Results

Demographics
A total of 88 care providers completed the questionnaire
from 18 hospitals across the US and Canada. This
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Table. Study questionnaire

Where do you work? (Name of hospital)
How long have you been an attending physician or practitioner?
0-5 y
6-10 y
11-15 y
16-20 y
21-25 y
25+ y

Primary type of practice:
General GI
Subspecialty GI
If subspecialty, please specify:

An infant presents to your gastroenterology clinic with isolated respiratory
symptoms in whom a GI cause has been suggested by primary care.
Which of the following tests/treatments would you routinely (>50% of the
time) recommend in a patient with this presentation (check all that
apply):

None
H2 antagonist trial
PPI trial
Hypoallergenic diet trial
Bloodwork
Trial of thickening of feeds
Upper GI barium study
Milk scan/Gastric emptying scan
pH-impedance probe
pH probe
Upper GI endoscopy with biopsies
Videofluoroscopic swallow study/modified barium swallow study
Fiberoptic endoscopic swallow assessment (FEES)
Brain MRI
Trial erythromycin
Trial cyproheptadine
Specialist referral:
Other:

An infant presents to your gastroenterology clinic with isolated respiratory
symptoms in whom a GI cause has been suggested by Pulmonology or
Otolaryngology. Which of the following tests/treatments would you
routinely (>50% of the time) recommend in a patient with this
presentation (check all that apply):

None
H2 antagonist trial
PPI trial
Hypoallergenic diet trial
Bloodwork
Trial of thickening of feeds
Upper GI barium study
Milk scan/Gastric emptying scan
pH-impedance probe
pH probe
Upper GI endoscopy with biopsies
Videofluoroscopic swallow study/modified barium swallow study
Fiberoptic endoscopic swallow assessment (FEES)
Brain MRI
Trial erythromycin
Trial cyproheptadine
Specialist referral:
Other:

In a patient in whom you suspect that there is impaired airway protection (i.e.
aspiration risk), what tests/treatments would you recommend at your
initial patient visit (check all that apply):

Order a videofluoroscopic swallow study
Order a head MRI
Order a pH probe
Order a pH-impedance probe
Order a milk scan/GE scan
Perform an endoscopy
Perform an endoscopy as part of a triple scope
Recommend an NG trial
Prescribe an H2 antagonist
Prescribe a PPI
Prescribe erythromycin

(continued )

Table. Continued

Prescribe cyproheptadine
Thicken feeds
Recommend a hypoallergenic diet
Refer to a feeding specialist
Refer to Neurology
Refer to Pulmonology
Refer to Otolaryngology
Refer to an Aerodigestive clinic
Other:

In an infant who is a poor feeder (eg, slow feeder, dream feeder, sputtering
during feeds, discomfort during feeds) who is growing well, what
medications/tests/treatments would you order frequently (>50% of the
time)?

None
Order a videofluoroscopic swallow study
Order a head MRI
Order a pH probe
Order a pH-impedance probe
Order a milk scan/GE scan
Order an abdominal ultrasound
Order bloodwork
Order stool studies
Order indirect calorimetry
Perform an upper GI endoscopy
Perform a flexible sigmoidoscopy/colonoscopy
Concentrate formula
Recommend an NG trial
Prescribe an H2 antagonist
Prescribe a proton-pump inhibitor
Prescribe erythromycin
Prescribe cyproheptadine
Thicken feeds
Recommend a hypoallergenic diet
Refer to a feeding specialist
Refer to Neurology
Refer to Pulmonology
Refer to Otolaryngology
Refer to an Aerodigestive clinic
Other:

In an infant who is a poor feeder (eg, slow feeder, dream feeder, sputtering
during feeds, discomfort during feeds) who is NOT growing well, what
medications/tests/treatments would you order frequently (>50% of the
time)?

None
Order a videofluoroscopic swallow study
Order a head MRI
Order a pH probe
Order a pH-impedance probe
Order a milk scan/GE scan
Order an abdominal ultrasound
Order bloodwork
Order stool studies
Order indirect calorimetry
Perform an upper GI endoscopy
Perform a flexible sigmoidoscopy/colonoscopy
Concentrate formula
Recommend an NG trial
Prescribe an H2 antagonist
Prescribe a proton-pump inhibitor
Prescribe erythromycin
Prescribe cyproheptadine
Thicken feeds
Recommend a hypoallergenic diet
Refer to a feeding specialist
Refer to Neurology
Refer to Pulmonology
Refer to Otolaryngology
Refer to an Aerodigestive clinic
Other:

What symptoms would prompt you to be concerned about gastroesophageal
reflux disease?

Cough before feeds

(continued )
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Table. Continued

Cough during feeds
Cough after feeds
Nasal congestion
Poor feeding
Poor growth
Spitting up
Family history of GERD
Erythema of the airway
Noisy breathing
Abdominal pain
Wheezing
Nausea
Recurrent pneumonia
Dysphagia
Otitis media
Sinusitis
Postnasal drip
Pharyngitis
Throat clearing
Other:

In an infant (<12 months old) in whom you think GERD is suspected, which
tests/treatments do you order routinely (>50% of the time) at your FIRST
visit?

None
H2 antagonist trial
PPI trial
Erythromycin trial
Cyproheptadine trial
Hypoallergenic diet trial
Bloodwork
Trial of thickening of feeds
Upper GI barium study
Milk scan/Gastric emptying scan
pH-impedance probe
pH probe
Upper GI endoscopy with biopsies
Videofluoroscopic swallow study/modified barium swallow study
Fiberoptic endoscopic swallow assessment (FEES)
Brain MRI
Specialist referral
Other:

In an infant (<12 months old) in whom you think GERD is suspected, which
tests/treatments do you order routinely (>50% of the time) at your
SECOND visit if symptoms persisted?

None
H2 antagonist trial
PPI trial
Erythromycin trial
Cyproheptadine trial
Hypoallergenic diet trial
Bloodwork
Trial of thickening of feeds
Upper GI barium study
Milk scan/Gastric emptying scan
pH-impedance probe
pH probe
Upper GI endoscopy with biopsies
Videofluoroscopic swallow study/modified barium swallow study
Fiberoptic endoscopic swallow assessment (FEES)
Brain MRI
Specialist referral
Other:

What percentage of your endoscopies do you perform on acid
suppression?

0%-10%
10%-25%
25%-50%
50%-5%
75%-100%

(continued )

Table. Continued

What percentage of your patients that were referred for a “GERD assessment”
only had respiratory signs/symptoms such as a cough, a red airway,
stridor, asthma, pneumonia (NO GI SYMPTOMS)?

0%-10%
10%-25%
25%-50%
50%-75%
75%-100%

If you have a 4 month old, exclusively breastfed patient with noisy breathing
who is found to aspirate thin liquids during videofluoroscopic swallow
study but is safe for nectar thick liquids, what intervention would you
recommend? (Choose one)

None, continue breastfeeding
Only give pumped breast milk, thickened with oatmeal
Only give pumped breast milk, thickened with a commercial thickener

(Gelmix)
Recommend formula thickened with cereal
Recommend formula thickened with commercial thickener (Gelmix)
Refer to feeding team, defer recommendations until then
Place NG tube to be able to give breast milk
Place G-tube
Recommend G-tube/Nissen
Place NJ tube
Place GJ tube
Start acid suppression
Start erythromycin
Start cyproheptadine
Other:

If you have a 4-month-old, breastfed infant with noisy breathing who is found
to aspirate all textures (aspirates thin liquids, nectar thick, and honey
thick liquids) but is cleared to take purees during videofluoroscopic
swallow study, what intervention would you recommend? (Choose one)

None, continue breastfeeding
Only give pumped breast milk, thickened with oatmeal
Only give pumped breast milk, thickened with a commercial thickener

(Gelmix)
Recommend formula thickened with cereal
Recommend formula thickened with commercial thickener (Gelmix)
Refer to feeding team, defer recommendations until then
Place NG tube to be able to give breast milk
Place G-tube
Recommend G-tube/Nissen
Place NJ tube
Place GJ tube
Start acid suppression
Start erythromycin
Start cyproheptadine
Other:
None, continue breastfeeding

A 14-year-old with developmental delay and cerebral palsy comes to your
office because they had a videofluoroscopic swallow study that revealed
aspiration of all textures (thins, nectar, honey and purees were
aspirated). The patient does not take solids other than purees. The study
was mandated by the school system to “update their records.” Patient
has been orally fed their whole life with no pneumonias. The family
wants to continue to feed the child orally. You recommend:

Continuing oral feeding with no changes to management
Starting acid suppression
Starting erythromycin
Starting cyproheptadine
Thickening of all liquids
Referring to feeding team for feeding therapy
Placing an NG tube and keeping patient NPO
Placing an NG tube for liquids; allowing patient to eat some purees by

mouth.
Placing G-tube
Placing G-tube/Nissen
Placing NJ tube
Placing GJ tube
Other:

GERD, GE reflux disease; GJ, gastrojejunostomy; MRI, magnetic resonance imaging; NG, naso-
gastric; NJ, nasojejunal; NPO, nothing by mouth; PPI, proton pump inhibitor.
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included 35 self-identified aerodigestive providers and 53
nonaerodigestive providers. Of the nonaerodigestive pro-
viders, 31 providers identified general gastroenterology as
their primary practice type, and 22 providers identified hav-
ing an additional subspecialists area, including inflammatory
bowel disease (n = 5), motility (n = 4), intestinal failure
(n = 4), hepatology (n = 2), nutrition (n = 1), eosinophilic
GI diseases (n = 2), endoscopy (n = 1), or unspecified
(n = 2). Information on the amount of time the provider
had been in practice was available for 54 providers. Twelve
providers (22%) had practiced between 0 and 5 years, 13 pro-
viders (24%) had practiced between 6 and 10 years, 8 pro-
viders (15%) had practiced between 11 and 15 years, 10
providers (19%) had practiced between 16 and 20 years, 5
providers (9%) had practiced between 21 and 25 years, and
6 providers (11%) had practiced over 25 years. There was
no difference in the length of time in practice between aero-
digestive specialists and nonaerodigestive providers (P = .98
by c2 test). There also was no difference in the length of time
in practice and the average total number of responses to
questions allowing “select all that apply” (P > .05 by ANOVA
for each question). All nonaerodigestive providers worked at
institutions containing an aerodigestive center; these centers
ranged considerably in size with respondents estimating that
they see 12 to 160 aerodigestive patients per month.

Isolated Respiratory Symptoms
The percentage of providers recommending any empiric
treatment or any test are shown by group in Figure 1.
Providers were asked about management of a patient with
isolated respiratory symptoms referred either by primary
care or pulmonology/otolaryngology. The percentage of
providers who chose any test was compared between
groups, and the percentage of providers who chose any
empiric treatment was compared between groups.
Aerodigestive providers were more likely than
nonaerodigestive providers to pursue testing in each
vignette (P = .01 for the vignette in which the patient was
referred by primary care and P = .03 when referred by
pulmonary/otolaryngology; each by c2 test).

Response rates for specific answer options are shown in
Figure 2. When the referral came from primary care, the
multivariate (GLMM) analysis found that aerodigestive
providers were more likely than nonaerodigestive providers
to pursue VFSS (83% of aerodigestive providers vs 59% of
nonaerodigestive providers, OR 3.62 [95% CI 1.24-10.58]) or
pH-MII (26% of aerodigestive providers vs 8% of
nonaerodigestive providers, OR 4.45 [95% CI1.21-16.30]).
When the referral came instead from pulmonary or
otolaryngology, aerodigestive providers were more likely than
nonaerodigestive providers to perform an upper GI barium
contrast study (37% of aerodigestive providers vs 13% of
nonaerodigestive providers, OR 4.39 [95% CI 1.43-13.41]).

When comparing rates of testing and empiric treatment be-
tween the 2 vignettes about isolated respiratory symptoms,
nonaerodigestive providers were more likely to choose a test
if the referral came from pulmonary/otolaryngology vs if the
170
referral came from primary care (79% chose at least 1 test
when the referral was from pulmonary/otolaryngology vs
66% when the referral was from primary care, P = .02). The
rates of testing and empiric treatment did not change signifi-
cantly between vignettes for aerodigestive providers.

Aspiration Practice Patterns
Providers were asked about the general scenario of a patient
with suspected aspiration. The percentage of providers who
chose any test was compared between groups, and the per-
centage of providers who chose any empiric treatment
was compared between groups (Figure 1). Aerodigestive
providers were less likely than nonaerodigestive providers
to pursue empiric treatments (P = .01 by c2 test).
Onmultivariate (GLMM) analysis, aerodigestive providers

were less likely than nonaerodigestive providers to trial thick-
ening feeds (40% of aerodigestive providers vs 66% of non-
aerodigestive providers, OR 0.32[95% CI 0.12-0.83]) and
more likely to recommend referral to aerodigestive clinic
(51% of aerodigestive providers vs 17% of nonaerodigestive
providers, OR 5.64 [95% CI 2.03-15.7]). Almost all providers
chose to complete a VFSS in the initial evaluation regardless
of provider group (94% in the overall sample).

Feeding Difficulty Practice Patterns
Providers were asked about management of an infant with
poor feeding (eg, slow feeding, dream feeding, sputtering dur-
ing feeds, or discomfort during feeds) with either normal
growth or poor growth. The percentage of providers who chose
any test was compared between groups, and the percentage of
providers who chose any empiric treatment was compared be-
tween groups (Figure 1). There was no significant difference
between aerodigestive and nonaerodigestive providers for
either scenario in the rate of testing (P = .46 for normal
growth and P = .72 for poor growth; each by c2 test) or
empiric treatment (P = .69 for normal growth and P = .11
for poor growth; by c2 test and Fisher exact tests, respectively).
On multivariate (GLMM) analysis in the normal growth

vignette, aerodigestive providers were more likely than non-
aerodigestive providers to refer to a feeding specialist (74% of
aerodigestive providers vs 49% of nonaerodigestive pro-
viders, OR 3.25 [CI 1.19-8.88]) or to refer to aerodigestive
clinic (20% of aerodigestive providers vs 4% of nonaerodi-
gestive providers, OR 6.93 [CI 1.32-36.31]). On multivariate
(GLMM) analysis in the poor growth vignette, aerodigestive
providers were also more likely to recommend referral to
aerodigestive clinic (31% of aerodigestive providers vs 4%
of nonaerodigestive providers, OR 13.78 [CI 2.83-67.02]).
When comparing rates of testing and empiric treatment

between the good growth and poor growth vignettes, aerodi-
gestive and nonaerodigestive providers were both more likely
to perform testing in the poor growth scenario than in the
good growth scenario (80% of aerodigestive providers and
83% of nonaerodigestive providers chose at least one test
when the infant had poor growth vs 49% and 57% when
the infant had good growth, P = .001 and .002). Both groups
were also more likely to pursue empiric treatments in the
Hirsch et al



Figure 1. Rates of testing and empiric treatment in different clinical scenarios among aerodigestive and nonaerodigestive
providers.
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poor growth scenario than in the good growth scenario (86%
of aerodigestive providers and 96% of nonaerodigestive pro-
viders chose at least 1 treatment when the infant had poor
growth vs 60% and 65% when the infant had poor growth,
P = .001 and <.001).

Figure 3 (available at www.jpeds.com) shows a comparison
across all providers of management of poor feeding in normal
growth and poor growth scenarios. In comparison to an infant
with poor feeding and normal growth, when the infant had
poor feeding and poor growth the response rates for several
management options increased significantly in both groups,
including concentrating formula, placing a nasogastric tube,
performing bloodwork, performing upper endoscopy, or
performing VFSS (P < .05).

GE Reflux Practice Patterns
Providers were asked about symptoms that would raise
concern for GE reflux. There were no significant differences
in response rates between aerodigestive providers and non-
aerodigestive providers. Eighteen percent of providers iden-
tified one or more extraesophageal symptom (wheezing,
otitis media, sinusitis, pharyngitis, postnasal drip, or ery-
thema of the airway) with no difference between groups by
c2 test (P = .44).

Providers were asked about management of an infant less
than 12 months old with suspected GE reflux at both a first
appointment and second appointment. The percentage of pro-
viders who chose any test was compared between groups, and
the percentage of providers who chose any empiric treatment
was compared between groups (Figure 1). Aerodigestive
providers were more likely than nonaerodigestive providers
to pursue testing at both visits (P = .02 at a first
Comparison of Aerodigestive and Nonaerodigestive Provider Res
appointment and P = .03 at a second appointment; each by
c2 test).
Response rates at a first appointment and second appoint-

ment for suspected infant GE reflux are shown in Figure 4.
On multivariate (GLMM) analysis of the first appointment,
aerodigestive providers were more likely than general GI
providers to obtain an upper GI barium study (29% of
aerodigestive providers vs 11% of general GI providers, OR
3.13 [95% CI 1.02-9.58]) and less likely than general GI
providers to trial thickening feeds (26% aerodigestive
providers vs 51% of general GI providers, OR 0.33 [95% CI
0.13-0.88]). At a follow-up appointment, aerodigestive
providers were less likely than general GI providers to trial
a hypoallergenic diet (9% aerodigestive providers vs 34% of
general GI providers, OR 0.18 [95% CI 0.05-0.68]) or an
H2 antagonist (9% aerodigestive providers vs. 30% of
general GI providers, OR 0.22 [95% CI 0.06-0.82]).
When comparing rates of testing and empiric treatment

between the first and second appointments, aerodigestive
and nonaerodigestive providers were both more likely to
perform testing at the second appointment compared with
the first appointment (57% of aerodigestive providers and
34% of nonaerodigestive providers chose at least 1 test at
the second appointment vs 34% and 13% at the first appoint-
ment, P = .04 and .01, respectively).
To assess the frequency with which esophagitis may be

missed or masked by an acid suppression trial preceding
endoscopy, clinicians were asked how often they performed
endoscopies on acid suppression. There was a significant dif-
ference between response choice and whether the respondent
was an aerodigestive provider (P= .02 by Fisher exact test). In
comparison to nonaerodigestive providers, aerodigestive
ponses to Clinical Case Vignettes 171
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Figure 2. Comparison of aerodigestive and nonaerodigestive provider management of an infant who presents to gastroenter-
ology clinic with isolated respiratory symptoms in whom a GI cause has been suggested either by A, a primary care physician or
B, a pulmonologist or otolaryngologist. FEES, fiberoptic evaluation of swallowing; MRI, magnetice resonance imaging; PPI,
proton pump inhibitor. Gastric emptying scan omitted from graphs as no respondents chose this option. Shown are percentages
for each response choice, with OR [95% CI] from a generalized linear mixed model with empirical SEs shown for statistically
significant response choices. Statistical significance is indicated by *P < .05, **P < .01, and ***P < .001.
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providers perform more of their endoscopies off acid sup-
pression.

Aspiration Clinical Scenarios
Providers were asked about 3 clinical scenarios related to
cases of newly discovered aspiration. Two vignettes looked
at the management of a 4-month-old breastfed infant found
to have aspiration on VFSS. In the first vignette, the infant
was found to aspirate thin liquids but not nectar thick (ie,
mildly thick using the International Dysphagia Diet Stan-
dardization Initiative classification) liquids. Providers most
commonly chose to thicken pumped breast milk (73% across
172
both groups). In the second vignette, a 4-month-old infant
was found to aspirate all consistencies other than purees. In
this vignette, providers most commonly chose to place an
nasogastric tube for breast milk and allow purees by mouth
(72% across both groups). A third vignette described a 14-
year-old orally fed patient with developmental delay and ce-
rebral palsy with no history of pneumonia who was found to
have aspiration of all textures (thins, nectar thick, honey
thick, and purees). There was wide variability in response
rates to this scenario with 24% continuing feeding orally
with no changes to management, 3% thickening oral feeds,
15% placing a nasogastric tube, 17% placing a gastric tube,
Hirsch et al
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Figure 4. Comparison of aerodigestive and non-aerodigestive provider management of an infant with suspected GE reflux at A,
a first appointment and B, a second appointment if symptoms persisted. FEES, fiberoptic evaluation of swallowing; PPI, proton
pump inhibitor. pH and brain MRI omitted from graphs as no respondents chose these options. Shown are percentages for each
response choice, with OR [95% CI] from a generalized linear mixed model with empirical SEs shown for statistically significant
response choices. Statistical significance is indicated by *P < .05, **P < .01, and ***P < .001.
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20% referring to feeding team, and 21% choosing “other.”
Those who chose “other” wrote in answers involving using
shared decision making (10%) performing lung imaging
(6%), referring to aerodigestive (2%), or needing more infor-
mation to answer (2%). Interestingly, there were no differ-
ences in response rates between aerodigestive and
nonaerodigestive providers on the Fischer exact test for any
of these aspiration scenarios (P = .08–.98).

Discussion

Aerodigestive symptoms such as reflux, spitting up, aspira-
tion, and feeding difficulties are common and represent
frequent reasons for referral to pediatric gastroenterology.9,10

Multidisciplinary aerodigestive centers have been shown to
Comparison of Aerodigestive and Nonaerodigestive Provider Res
increase patient satisfaction and cost effectiveness, but little
is known about howGImanagement within these centers dif-
fers frommanagement outside of aerodigestive centers.3,4We
found that aerodigestive providers pursued more testing and
less empiric treatment in comparison to nonaerodigestive
providers, and they were less likely to perform endoscopies
on acid suppression.
The variable rate of testing found in our study, with higher

rates by the aerodigestive providers, highlights the need for
further research regarding the timing of the many tests avail-
able in the workup of aerodigestive symptoms. For example,
our study found that aerodigestive providers were more likely
than nonaerodigestive providers to recommend an upper GI
barium contrast study as part of the evaluation of an infant
with GE reflux. Although the reason for these differences
ponses to Clinical Case Vignettes 173
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cannot be definitively determined from this study, it is possible
that the results are at least partially driven by the high rates of
patients with associated congenital anomalies, such as trache-
oesophageal fistulae, seen in aerodigestive centers. Similarly, in
patients with isolated respiratory symptoms, aerodigestive
providers in our study were more likely than nonaerodigestive
providers to recommend pH-MII and VFSS, both of which
may be useful for this indication in certain scenarios. Although
these vignettes also did not delve into the reasons behind
testing, 1 possible explanation for these group differences is
that the pretest probability may differ based on differences
in daily clinical practice; for example, given that the goal of
many aerodigestive centers is to “un-diagnose” or exclude
GE reflux as a cause for extraesophageal symptoms, pH-MII
testing may be earlier in the diagnostic algorithm for aerodi-
gestive providers. Similarly, because many aerodigestive cen-
ters see high volumes of aspirating patients, VFSS may be
performed early because of the high likelihood of a positive
test in this selective referral population. Further research
would be needed to distinguish between these possibilities
and to establish the overall utility and cost effectiveness of
different approaches to testing and treatment.

When treating suspected GE reflux in an infant, providers
in both groups more commonly chose empiric treatments
over testing. At a first appointment for GE reflux, providers
most frequently chose to switch to a hypoallergenic diet or
to thicken feeds. Acid suppression was the most common
recommendation at a second appointment for continued
GE reflux symptoms. This management generally mirrors
the algorithm in the 2018 Pediatric GE Reflux Clinical Guide-
lines from NASPGHAN/European Society for Pediatric
Gastroenterology, Hepatology and Nutrition (ESPGHAN),
which recommends thickening feeds followed by switching
to a hypoallergenic diet as the initial steps in management
of infants with suspected GE reflux disease.11 However,
some providers’ responses to these questions deviated from
the guidelines. For example, a subset of providers from
both groups recommended acid suppression at the first
appointment for suspected infant reflux (29% of aerodiges-
tive providers and 32% of nonaerodigestive providers recom-
mended H2-antagonists, and 11% of aerodigestive providers
and 21% of nonaerodigestive providers recommended pro-
ton pump inhibitor). This continued early use of acid sup-
pression for infant GE reflux in a subset of providers may
be a focus for additional quality studies to reduce acid sup-
pression use in this population, as randomized controlled
studies have failed to show a benefit of acid suppression for
symptom control in infants.12-15 Patients often also are
referred to GI providers already on acid suppression started
by primary care, so this could be another area of future focus
in terms of care standardization for these patients. In addi-
tion, as discussed above, there was a high rate of testing in
the aerodigestive group, particularly with upper GI contrast
studies, which could represent excessive testing depending
on the clinical scenario. Further research is needed to under-
stand the reasoning behind these testing choices and the yield
of testing in aerodigestive populations.
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Symptoms of GE reflux vary and can be particularly
nonspecific in infants and nonverbal children.11,16 Notably,
when identifying symptoms that would raise concern for
GE reflux, a minority of providers in both groups chose op-
tions involving extraesophageal signs and symptoms, such as
wheezing, otitis media, sinusitis, postnasal drip, pharyngitis,
or erythema of the airway. The role of GE reflux in these types
of extraesophageal symptoms remains controversial; no
study has definitively shown a relationship between these
symptoms or signs and GE reflux events by pH probe or
pH-impedance.17-19 Our findings indicate that most pediat-
ric gastroenterologists put less weight on extraesophageal
symptoms when considering whether a patient has GE reflux.
When asked about evaluation of suspected aspiration risk,

providers in both groups overwhelmingly chose VFSS as a
first step in evaluation. However, there was notable vari-
ability in subsequent management in 3 clinical scenarios.
Particularly for a case of a teenager with cerebral palsy
without history of pneumonias who was found to have aspi-
ration of all textures, there was a large range of responses,
from continuing oral feeding to placement of a gastric
tube. Many providers importantly identified in the free
response section that they would use shared decision making
with the family in this situation, underscoring the complexity
and potentially subjectivity of this scenario. Further research
on the risks and benefits of these options, as well as ethical
considerations, would be helpful in guiding providers and
families.20

There are a few limitations to this study. First, given that
this was a voluntary questionnaire, there may be a response
bias in terms of which providers chose to respond. Also,
given that the questionnaire was distributed on general
email lists, we were unable to calculate the response rate,
which limits our ability to assess generalizability. We did
attempt to mitigate response bias by widely distributing
the survey at multiple institutions with differing character-
istics. A related limitation is that we received responses from
a diversity of gastroenterologists, ranging from generalists
to subspecialists, which may effect generalizability. We
also did not have responses from smaller private practices,
which may have different management patterns from larger
practices or academic institutions. Another limitation was
that we had minimal ability to understand the reasoning
behind certain responses given that most questions involved
multiple-choice; this would be an important next study to
understand the rationale behind decision-making. Finally,
given that the questionnaire is not validated and was pur-
posefully designed with questions that may have more
than one correct answer or no clear correct answer, we are
unable to determine from this study which patterns of prac-
tice are more desirable.
In conclusion, our study identified several areas of diver-

gent practices between aerodigestive and nonaerodigestive
pediatric gastroenterology providers, with aerodigestive pro-
viders performing more testing and less empiric treatment.
These findings highlight opportunities for additional
research related to aerodigestive management and creation
Hirsch et al
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of future clinical practice guidelines to increase standardiza-
tion of care. n
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Figure 3. Management of an infant with poor feeding in all providers compared across normal growth and poor growth
scenarios. MRI, magnetice resonance imaging; PPI, proton pump inhibitor. Statistical significance is indicated by *P < .05,
**P < .01, and ***P < .001.
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