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decision to proceed with gastric or postpyloric enteral feeding
in critically ill infants and children. The purpose of this pilot .
study is to explore provider decision making in early feeding Introduction
of critically ill pediatric patients, review the indications for
choice of enteral feeding access, and qualitatively explore
the role of institutional culture in medical decision making.

Early nutrition is important for critically ill pediatric
patients and has been shown to improve mortality,
, ) ) reduce infection, increase caloric intake, and improve

Methods: In-person structured interviews of multi-level heali 1-31. Th dati
providers were conducted over a two-week period in PICU, ealing [1-3]. . ‘ere are strong recom.rr‘1en ations
NICU, and pediatric cardiac intensive care unit at our ~ for enteral nutrition over parenteral nutrition as the
facility. A survey was developed to evaluate practitioner preferred method of delivering nutrients to critically ill
demographics as well as decision-making for feeding  pediatric patients, but there is currently no empirical

access in mock scenarios. Descriptive analysis was used . .
. o ; consensus on whether gastric or postpyloric feeds are
for demographics and quantitative responses. Interview

transcripts were analyzed using qualitative content analysis best for critically ill pediatric patients [1].

to identify common themes and variance in decision making. While implementation of feeding protocols can help

Results: Providers selected gastric feeding for most of the earlier initiation of enteral feeding, current guidelines in
mock scenarios, a median of 7.4 times for 10 scenarios ; ; ;

0 regard tofeeding the stomach or smallintestine have low
[IQR 6-9]. At least 1/3 of respondents selected postpyloric & l f evid & d k GRADE dati
feeding for patients with neurologic impairment, hypotonia, quality of evidence an Wea. re.commen ations
aspiration pneumonia, and severe burns. 85% (n = 22) felt [1,4-7]. General consensus is that feeding the stomach
institutional culture plays a role in their decision making. first is preferred as it's more physiologic, especially
52% (n = 14) felt that postpyloric tubes result in more  \yhen bolus feeds are used, and that postpyloric feeds
CmEEEiene: should be used in situations where initial gastric feeding
Conclusion: Initial feeding tube decisions vary among has failed [1,2,8-10]. However, postpyloric feeds may
providers, and many feel institutional culture and personal be used empirically to prevent complications of gastric
experience play a role in these decisions. Stronger feeding . . . ..
guidelines may help to decrease variability in enteral access feeds in patients with reflux and vomiting, decreased
choice. mental status, poor gut motility after surgery, or

hemodynamic instability [2,11]. Institutional practice

varies widely and sometimes postpyloric feeds are
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initiated in critically ill neonates and children as the first
method of tube feeding in order to reduce the risk of
aspiration [6,12,13].

Without strong, evidence-based guidelines, decisions
are left up to individual institutions and providers, and
lack of evidence-based protocols leads to varied practice
and preventable complications [6,7]. Even when
guidelines exist, individual provider experiences and
patient circumstance can influence medical decisions.
An understanding of provider reasoning is necessary to
create effective protocols [14,15]. The purpose of this
study is to explore provider decision making in early
feeding of critically ill pediatric patients, review the
indications for choice of enteral feeding access, and
qualitatively explore the role of institutional culture
in medical decision making. The goal is to utilize this
information for the creation of locally adapted patient
care guidelines.

Methods

Survey development

Following IRB approval, a four-part survey was
developed for semi-structured in-person interviews.
The first part assessed provider demographics (Table 1).
Then, providers were given 10 hypothetical scenarios
of patients being considered for tube feeding and
were asked if they would start gastric or postpyloric
tube feeds (Table 2). Next, providers were asked to
rate how much they agreed or disagreed with twelve
statements about enteric feeding methods on a five-
point Likert scale (Table 3). Finally, providers were given
five free-response questions in which they were asked
to elaborate on their decision making and opinions
on institutional culture (Table 4). A mixed-methods
approach was taken so that the qualitative portion
of the study could fill in gaps where our quantitative
portion may not have given the participants the chance
to expand on their decision making.

The survey was first tested on 2 attending surgeons,
3 nurse practitioners, and 1 physician assistant in the
pediatric surgery division using cognitive interviewing
[16,17]. None of these providers were included in the
actual survey. After each question, the providers were
asked how they understood the language in each
guestion, if the topics fit the context of the study, and
if they had any suggestions to make the survey clearer.
After each cognitiveinterview, the provider’s suggestions
were taken into consideration and discussed among the
researchers. If the suggestions were consistent with the
purpose of the survey, the survey was revised. Providers
made suggestions such as providing a visual Likert scale
and gave examples of follow-up questions that might be
helpful to ask the intensive care unit providers, which
were implemented in the final survey. The survey was
edited between each cognitive interview, so most
suggestions were tested multiple times.

Participant recruitment and interview procedures

Interviews were conducted over a two-week period
in the pediatric intensive care unit (PICU), neonatal
intensive care unit (NICU), and pediatric cardiac
intensive care unit (PCICU) of a tertiary children’s
hospital. Convenience sampling of resident and fellow
physicians, advanced practice providers, and attending
physicians was conducted to ensure a diverse sample
of participants, with a goal of at least 5 participants
from each unit and level of training deemed to be
sufficient representation. Following informed consent,
semi-structured interviews were conducted by a
single trained interviewer (AM) and audio recorded.
The format of semi-structured interviews allowed for
the interviewer to follow-up hesitancy or uncertainty
in respondent answers with open-ended questions,
prompting respondents to explain their decision-making

Table 1: Participant demographics.

Participant Demographics N %
Position

Attending 10 37%
Fellow 26%
Resident 5 19%
Advanced Practice Provider 5 19%
Main Location of Practice

Neonatal Intensive Care Unit (NICU) 7 26%
Pediatric Intensive Care Unit (PICU) 13 48%
Pediatric Cardiac Intensive Care Unit (PCICU) |7 26%
Highest Level of Training Location

Completed at Study Institution 18 67%
Completed elsewhere 9 33%
Practice Facilities

Practiced outside of the Study Institution 18 67%
Has not practiced outside of the Study Institution 9 33%
Total Years Spent at Study Institution

Less than 2 years 5 19%
2-5 years 13 | 48%
5-10 years 4 15%
More than 10 years 5 19%
Last Year of Training

Within the past 2 years 14 52%
Between 2-5 years ago 30%
Between 5-10 years ago 2 7%
More than 10 years ago 11%
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Table 2: Scenario Responses. Modes of initial feeding participants chose for mock patient scenarios.

Scenario Responses N (%)

Scenario Gastric Postpyloric Could not Determine
A 36 week neonate born with hypotonia and poor coordination who has 15 (56%) 10 (37%) 2 (7%)
aspiration on a swallow evaluation

A term infant with congenital heart disease (HLHS) who is admitted to the 16 (59.3%) |7 (25.9%) 4 (14.8%)
cardiac ICU following first stage repair

An ex-24 week neonate now 50 weeks CGA transferred from an outside 23 (85.2%) 4 (14.8%) 0 (0.0%)
facility for ventilator dependence, pneumonia, and bronchopulmonary

dysplasia

A 2-month-old infant admitted to the pediatric intensive care unit with RSV 24 (88.9%) 3 (11.1%) 0 (0.0%)
and right lower lobe pneumonia

A 12-year-old with cerebral palsy admitted with aspiration pneumonia 13 (48.1%) 12 (44.4%) 2 (7.4%)
A 4-year-old admitted with 40% TBSA burns who is intubated. 17 (63.0%) 9 (33.3%) 1(3.7%)
A 3-month-old status post heart transplant. 23 (85.2%) 2 (7.4%) 2 (7.4%)
Premature infant with low birth weight 26 (96.3%) 0(0.0%) 1(3.7%)
A 15-year-old patient with severe cystic fibrosis being evaluated for lung 20 (74.1%) 4 (14.8%) 3 (11.1%)
transplant admitted with respiratory failure to the ICU (not intubated).

An ex-24 week infant on home oxygen admitted to the ICU for replacement 24 (88.9%) 1 (3.7%) 2 (7.4%)
of a VP shunt

Table 3: Participant responses of how much they agreed or disagreed with statements on a Likert scale of 1-5.

1 2 3 4 5 Median
Statements Strongly Somewhat |Neutral Somewhat Strongly [IaR]

Disagree Disagree N. % Agree Agree

, /0

N, % N, % N, % N, %
Patients with both lung disease a_nd reflux 6, 22% 12, 44% 2.7% 6. 22% 1, 4% 2 [2-4]
symptoms should not have gastric feeds
Patients post sternot'om_y should have postpyloric 3 1% 10, 37% 12, 44% 2, 7% 0, 0% 3 [2-3]
feeds to prevent aspiration
A Nissen (fundoplication) prevents aspiration 6, 22% 6, 22% 3,11% 11,41% 1, 4% 3 [2-4]
Practice gu_ldelln_es make it clear -how to initiate 3 1% 4. 15% 5.19% 10, 37% 5,19% 4 [2-4]
tube feeds in patients on your unit
zic;sptlr;f:;c feeding tubes are frequently 2.7% 15, 56% 3,11% 5, 19% 2. 7% 2 [2-4]
Use of postpylo_rlc t_ubes as the initial feeding 1, 4% 3 1% 7.26% 9, 33% 7,26% 4 [3-5]
method results in higher costs
Many patients |n|t|_ally fed with rliasogastrlc tubes 10, 37% 13, 48% 3,11% 1, 4% 0, 0% 2[1-2]
often end up needing postpyloric tubes
Postpyloric tubes frequently need to be replaced 3, 11% 1, 41% 4,15% | 6,22% 3, 11% 2 [2-4]
Postpylorl.c tubes lead to more Gl disturbance 4. 15% 10, 37% 8.30% 4. 15% 1, 4% 2 [2-3]
than gastric tubes
Gastric tubes are more likely to lead to
aspirations than postpyloric tubes in critically ill 4, 15% 9, 33% 519% 9,33% 0, 0% 3 [2-4]
patients
Patients who receive postpyloric feeding as
the initial method have shown previous risk of 5, 19% 5,19% 7,26% 9,15% 1, 4% 3 [2-4]
gastroesophageal aspiration
Neonates who start with postpyloric feeds have a o o o o o )
shorter length of stay than those on gastric feeds 13, 48% 7,26% 7,26%  0,0% 0,0% 2[1-3]
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Table 4: Free response questions.

Free Response Questions

* How do you typically make your initial feeding tube decisions?

* Do you think institutional culture plays a role in your decision making? Explain.

*  Which initial feeding method do you think results in more complications? What kind of complications do you see?

*  Which initial feeding method do you think results in the best feeding situation at discharge?

*  How do you feel about us conducting this study? Do you think it is necessary?

rationale. By default, respondents were prompted to possible, and significant bias is possible in presenting
elaborate on a minimum of two questions in each part these results utilizing quantitative analysis.
of the survey. Interviews were then transcribed into a

The scenario with the most consensus amon
RedCap database and edited for anonymity. &

providers was “a premature infant with low
Data analysis birthweight”. 96% of providers (n = 26) chose to feed
this patient with gastric feeds, and one participant
answered, “could not determine”. The scenario with
the least consensus was “A 12-year-old with cerebral
palsy admitted with aspiration pneumonia”. 48% (n =
13) of participants chose gastric feeds for this patient,
44% (n = 12) chose postpyloric feeds, and 7.4% (n =
2) could not determine. When asked to elaborate on
decision-making, participants primarily wanted to know
the patient’s respiratory status, swallow study results,
and prior history of aspiration pneumonia.

Quantitative data from discrete interview questions
was analyzed using descriptive statistics in SAS 9.4
(SAS Institute, Inc, Cary, NC). Conventional qualitative
content analysis was performed by two independent
researchers (AM, KE) to identify common themes
from the survey responses [18]. Inductive reasoning
was used to identify common concepts and phrases.
The concepts and phrases were then categorized into
themes by how they related to each other and to specific
survey questions. Divergence in theme analysis by the
researchers was decided by the senior author (RP). Statements

Results In response to a series of statements on both feeding
methods, 26% of participants (n = 7) agreed that
patients with lung disease and reflux symptoms should
A total of 27 interviews were conducted, 26% in not have gastric feeds (Table 3). 48% of participants
the NICU (n = 7), 48% in the PICU (n = 13) and 26% in  (n = 13) disagreed that gastric tubes are more likely to
the PCICU (n = 7). Respondents included 10 attending lead to aspirations than postpyloric tubes in critically ill
physicians, 7 fellows, 5 residents, and 5 advance patients, and only 33% (n = 9) agreed. However, in free
practice providers (Table 1). 67% (n = 18) of participants response portions of the interview many participants
completed their highest level of training at the study cited aspiration risk as a main factor for starting a
institution, and 67% had practiced outside of the study patient on postpyloric feeds.
institution at some point in their careers. 81% (n = 22)
of participants had spent at least 2 years working at the
study institution at the time of their interview.

Demographics

Views also varied on how different surgeries should
be considered in feeding decisions. An equal number of
participants agreed (44%, n = 12) and disagreed (44%, n
Scenarios = 12) that a Nissen fundoplication prevents aspiration.
Only 7% of participants (n = 2) agreed that patients post-
sternotomy should receive postpyloric feeds to prevent
aspiration. Specifically, several participants indicated
that heart surgeries that involve arch manipulation or
a ductal dependent disease require postpyloric feeds
while one participant thought that all post-sternotomy
patients received postpyloric feeds.

Providersselected gastricfeedingastheinitial feeding
for most scenarios, a median of 7.4 times for 10 scenarios
[IQR 6-9]. There was no statistically significant difference
inthe frequency providers selected gastric feeding based
on practice location (p = 0.53), provider type (0.20), or
increased time at the institution (p = 0.20). However,
scenarios where at least 1/3 of respondents selected
postpyloric feeding included patients with neurologic The statement that had the most consensus among
impairment, hypotonia, ductal-dependent congenital participants, was that many patients initially fed with
heart disease, and severe burns (Table 2). Participants  nasogastric tubes often end up needing postpyloric
with more than 5 years (n = 9) at the institution were  tubes; 85% (n =23) disagreed. Participants most strongly
less likely to choose postpyloric compared to those with  disagreed with the statement that neonates who start
less 5 years (p = 0.04). Additionally, attending physicians  with postpyloric feeds have a shorter length of stay than
were less likely to choose postpyloric feeds, although  those on gastric feeds. This statement had the second
this was not statistically significant (n =0.06). Due tothe  highest consensus, with 74% (n = 20) disagreeing overall.
small sample sizes, further multivariate analysis was not  The two statements that were agreed with the most
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were that use of postpyloric tubes as the initial feeding
method results in higher costs (59% (n = 16) agreed),
and that practice guidelines make it clear how to initiate

Themes from qualitative analysis

Themes and sample patient responses are highlighted
in Table 5.

tube feeds in your unit. However, regarding guidelines,

only 15 participants (55%) agreed.

Providers’ decisions largely depend on specific

Table 5: Themes and quotes.

Themes

Quotes

Providers’ decisions largely
depend on specific patient
circumstance.

“If the patient is ill-appearing and intubated. | would want to decrease any risk of aspiration
and go more transpyloric. If they seem to be more stable, then | would lean towards gastric.”

“| feel like you kind of have to look at the patient individually. | know we have protocols in
place that help us make that decision, but you have to look at the patient, what their history is,
what predisposing conditions they have, were they feeding before, whatever incident brought
them in. A lot of the heart babies weren't great feeders before. Look at what brought them to
the hospital to see how safe it is to do gastric versus postpyloric.”

“If they were stable and [in a] more "normal" state do gastric feeds, but if more critically ill
would go more towards postpyloric.”

Providers prefer to start
patients on gastric feeds.

“I think there is a lot of concerns with gastric feeds that it will lead to aspiration, and | think
those fears tend to be overstated. | think they're based on personal experience; | think the
evidence is fairly clear that gastric feeding is best.”

There are some reasons to
start postpyloric feeds first.

“If it's CDH [congenital diaphragmatic hernia], then | expect the baby to have lots of issues
with reflux and feeding, so then postpyloric. Any other patient-feed into stomach first.”

“Patients with prolonged intubation or repeated intubation worry me a lot as well, these
patients concern me to be fed gastric. | rather [the] safety margin of first feeding [a] kid
postpyloric, and then switching to gastric if it is okay to do so.”

Institutional culture plays a
role in decision making.

“I feel like that’s the way | was trained in the PICU. It becomes habit to lean toward postpyloric
to decrease any risk of aspiration.”

“If | practiced in Cardiac ICU, | would probably not gastric feed. Here [in the NICU] it seems
gastric is default.”

“l don't think it plays a role in mine; | do think it does for some people. In groups that always
feed postpylorically first | think that's a cultural decision not based in evidence.”

More research needs to
be done on this topic and
guidelines would be useful.

“The feeding decisions aren't consistent. It seems more provider-dependent and unit-
dependent. It would be nice to have more evidence-based guidelines. We need more
evidence-based medicine going into that decision.”

“l think it's a good thought process. Just by doing this, I'm thinking about things I've never
thought about before, but maybe | should. We have patients right now where it's a big deal
trying to pick between one way or the other. [It] affects parents.”

“I know the culture in all the units is very different in terms of feeding. Often can be strange for
parents when they're used to one type of feed and then they go to another unit and it changes
drastically. Some sort of consistency and consensus would be useful.”

Variable viewpoints exist
surrounding complication
rates of each method.

“Neither results in more. Transpyloric feeds increase patients cost because you have to get
imaging to make sure tube is in correct position, small risk of radiation.”

“l don't think it makes a difference. We can theorize all day but no evidence.”

“Transpyloric tubes need to be replaced a lot, could cause some discomfort for the patients.
[There can be] delayed intro of oral feeds with transpyloric feeds due to fear of aspiration.”

“I don't know if one causes more complication than the other. They both have their benefits
and setbacks. In my experience it just depends on the situation.”

“l don't think one causes more than the other. | have seen with postpyloric quite a bit of
perforations and free air in abdomen. Have not seen any perforations with NG tubes.”

“I think postpyloric. Makes your patient feel hungry, oftentimes patients tube fed are on
respiratory support, so [when] not feeding in the stomach they feel hungry all the time. Have
to use more sedatives and analgesics to make them comfortable. Main complication is that
you're making your patients miserable.”
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“[For] babies that have already had stuff in [their] stomach, it's easier to transition them to
be able to tolerate bolus feeds directly into the stomach. Some of the babies we've had
on transpyloric feeds for a really long time, aside from the weight issues, we sometimes

Feeding with a gastric tube
initially may result in a better
feeding situation on discharge.

struggle getting them to tolerate feeds by mouth. So, | think the initial gastric, typically from
my experience, leads to better situation at discharge.”

“I don't think initial method affects situation at discharge. You progress one way or the other.
It may take longer to start with continuous postpyloric and get to oral, but ultimately you can
get to the best for that patient either way.”

Respiratory Status

Reflux or Emesis Status
Feeding History

Aspiration Status

Swallow and Speech Studies
How Sick

Sedation Needs

Protocol

Type of Surgery

o

2

Number of Participants Who Mentioned Each Consideration

Figure 1: Most common considerations for enteral feeding decisions.

4 6 8 10 12 14 16

patient circumstance: When asked to choose between
gastric and postpyloric feeding for sample patient
scenarios, many participants felt the scenarios were
too vague and wanted more information about
how critically ill the patient was. When asked to
elaborate on their decisions, most participants (n = 18)
communicated that they prefer to start gastric feeds
but must take the patient’s specific clinical circumstance
into consideration. Many said they would consider what
respiratory support the patient was on, their feeding
history, their reflux and emesis status, the results of
a swallow study and vocal cord evaluation, origin of
previous aspirations, and surgical needs (Figure 1).
Other considerations included hemodynamic stability
and recommendations from speech and language and
occupational therapists. Additionally, as postpyloric
tubes are placed at our institution by a special nursing
team utilizing the Cortrak 2 Enteral Access System
(Avanos Medical, Alpharetta, Georgia) for placement,
providers expressed time of day and availability of this
team as a factor in decision-making. Only 4 participants
mentioned a unit protocol in their free responses, and
when participants believed a patient was more critically
ill, they tended to have a bias for postpyloric feeding.

Providers prefer to start patients on gastric feeds:
Many participants stated that gastric feeds should
be started first because they are more physiologic,
and if not tolerated, then postpyloric feeds should be

Maya et al. Int J Pediatr Res 2022, 8:086

considered as a second option. 48% (n = 13) disagreed
with the statement that gastric tubes are more likely to
lead to aspirations than postpyloric tubes in critically ill
patients, while multiple participants stated that evidence
does not show postpyloric feeding reduces aspirations.
Two participants stated that most aspirations are from
the mouth, so it is safe to start with gastric feeds. Other
reasons stated for initiating gastric feeds first included
that the patient is stable, not “on a lot of respiratory
support”, or a Nissen fundoplication was done that
prevents aspiration. Multiple participants stated that
bolus gastric feeds are better because they are more
comfortable for the patient and their families compared
to continuous postpyloric feeds.

There are some reasons to start postpyloric feeds
first: Participants stated that suspicion ordocumentation
of reflux, vomiting, and aspiration were all reasons to
start postpyloric feeds first. Multiple participants also
stated postpyloric feeds should be given if the patient
is hypotonic, has poor coordination, on noninvasive
high-pressure ventilation, not neurologically intact
and wearing a breathing mask, or there is suspicion of
impending respiratory failure. Other commonly stated
reasons for empiric postpyloric feed included if patients
would need frequent sedations, such as burn patients,
or if they had arch manipulation during surgery.

Institutional culture plays a role in decision making:
82% of respondents (n = 22) felt that institutional

e Page 6 of 9 e
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culture plays a role in their decision making. Reasons
cited included lack of evidence, bias from personal
experiences, and trainees basing decisions off superiors’
past decisions. Many participants also described
different trends in decision making depending on the
unit or institution in which they worked. Out of the 5
participants who felt that institutional culture does not
play a role in their decision making, 4 were attendings,
1 was an advanced practice provider, and all units were
represented among them. 2 of these 5 participants
stated that while institutional culture did not affect
their own decision making, they believed it affected
other providers’ decisions.

More research needs to be done on this topic and
guidelines would be useful: Most participants (96%, n
= 26) supported ongoing exploration of feeding tube
decisions, with 7 participants specifically stating that
more research is needed to determine the safety and
efficacy of each feeding method for critically ill pediatric
patients, and 4 participants stating their desire for more
evidence-based guidelines and protocols.

Variable viewpoints exist surrounding complication
rates of each method: 48% (n = 13) of participants felt
that use of postpylorictubes astheinitial feeding method
results in more complications. Personal experiences
with situations resulting in a bowel perforation created
a strong bias on qualitative interviews. 44% (n = 12) of
participants felt that both feeding methods have similar
rates of complications and that outcomes depend on
the clinical scenario. One participant said gastric feeds
cause more complications.

Complications described by participants surrounding
postpyloric tubes included bowel perforation, tube
displacement, tube clogging, extra imaging, patient
discomfort from continuous feeds, inadequate growth,
prolonged hospital stay, and difficulty with wound
healing in burn patients secondary to diarrhea. Gastric
feed complications that were mentioned included
reflux, emesis, aspiration, gastric erosions, and stomach
perforation. Participants who did not believe that
one method has more complications over the other
communicated that both methods have their pros and
cons, and severe complications are rare.

Feeding with a gastric tube initially may result in a
better feeding situation on discharge: In response to
the question of which initial feeding method results in
the best feeding situation at discharge, 77% (n = 21) of
participants chose gastric feeds, none chose postpyloric,
26% (n = 7) said it would ultimately depend on the
patient, and 1 participant said initial feeding method
would not make a difference on feeding situation at
discharge.

Most participants stated that initially feeding with
a gastric tube results in better feeding situation at
discharge because it is more physiologic and can be

Maya et al. Int J Pediatr Res 2022, 8:086

done in bolus feeds, allowing an easier transition to
feeding by mouth by the time of discharge.

Discussion

Given the lack of empirical consensus on which
critically ill pediatric patients may benefit from empiric
postpyloric feeds, guidelines at our institution are not
defined, and decisions are consequently left to individual
units and providers. This study aimed to explore how
pediatric providers at our institution decide which
feeding tube method to use, their overall perceptions
on each method, and the extent to which they believe
institutional culture plays a role in these decisions. The
study was conducted by a surgical team who suspected
variance in practice. While not often involved in initial
decision-making for non-surgical patients, they are
part of the multidisciplinary team in eventual feeding
access or management of complications. The results
showed that perspectives on each feeding method and
when to use them vary widely among providers at our
institution, and that many providers think more inter-
unit conversations and evidence-based guidelines would
help make decisions consistent. This has significant
implications for decreasing variability in patient care,
which has ultimately been linked to improved outcomes,
improved efficiency, and decreased healthcare costs
[6,7,19,20].

Many participants communicated that gastric
feeds should be tried before postpyloric feeds for
most patients, and this is consistent with available
feeding guidelines [1]. The North American Society For
Pediatric Gastroenterology, Hepatology & Nutrition
(NASPGHAN) and American Society for Parenteral and
Enteral Nutrition (ASPEN) suggest that the gastric route
be the preferred site of enteral feeding except in cases
of gastric feeding intolerance and increased aspiration
risk [1,21]. Reasons for increased aspiration risk may
be a past history of proven reflux or aspiration, positive
pressure ventilation, intubation, neurologic deficits, or
recent heart surgery, however sometimes it is patient
specific and hard to define [2,22]. In our study, over
85% of participants selected gastric feeds for the
patient with the most severe respiratory problems,
yet respiratory status was one of the main concerns of
providers when they described their decision-making
process. Interestingly, while aspiration risk is the most
prevalent contraindication for gastric feeds, there is
no consistent evidence for reduction of aspiration with
postpyloric feeds [11,23,24]. Also, an equal number
of participants agreed and disagreed that Nissen
fundoplication prevents aspiration, when studies have
shown that Nissen fundoplication is not effective in
reducing aspiration rates among critically ill patients
[25,26].

The most consensus surrounds feeding preterm
and low birth weight infants [8,11]. A meta-analysis of
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9 trials and 359 preterm infants found that postpyloric
access leads to more gastrointestinal disturbance and
did not find a significant difference in feeding tolerance,
aspiration risk, or in hospital growth rates between each
method [11]. Our survey mirrored this consensus as the
two scenarios with the most votes for gastric feeding
being the premature infant with low birthweight (93%).

Neonates and children with congenital heart disease
are unique in that many of them receive surgery that
can injure their recurrent laryngeal nerve and therefore
swallowing abilities, are often given sedatives and
muscle relaxants which may increase risk of aspiration,
are a heavily ventilated population, and often receive
clinical care that requires cessation of gastric feeds.
Postpyloric feeding is safe in this population and
allows delivery of nutrition with fewer interruptions,
and participants in our survey described a significant
prevalence of postpyloric feeding of these patients at
our institution [10]. Yet, some cardiac units still use
gastric bolus feeds as the most common method [10,12].
A protocol for postoperative feeding of patients with
hypoplastic left heart syndrome that starts with gastric
feeds and only gives postpyloric feeds to patients who
have a history of feeding intolerance or vomiting was
found to be safe and effective at advancing feeds [27].
The Pediatric Cardiac Intensive Care Society has called
for more clinical research and quality improvement to
determine best-practice feeding guidelines. Institutions
that implemented more strict feeding guidelines for
their pediatric cardiac patients had better outcomes,
and wide practice variation currently exists [5,12,13].

Regarding complications, participants found fault
with both feeding methods. A single-center prospective
study found that mechanical issues were responsible
for 43% of enteral nutrition interruptions for their
patients, including tube malposition, obstruction, and
placement failure, and postpyloric tube malfunction is
especially prevalent [22,28]. Some studies found that
postpyloric feeds help participants reach feeding goals
more quickly and have reduced length of stay, whereas
others found that gastric feeds help patients shorten
the time needed to reach nutritional goals [24,29]. As
mentioned by some of our participants, postpyloric
tubes require more radiographic studies than gastric
tubes and may result in higher costs [1,24]. About
44% (n = 12) participants believed neither method has
more complications than the other, and a prospective
study found no difference in feeding intolerance, micro
aspiration, or tube displacement between postpyloric
and gastric feeds [23]. References to bowel perforation
as a result of postpyloric feeding were numerous among
our survey responses and created a strong bias for
gastric feeding for some providers.

Given the lack of empirical consensus on the topic,
it was determined that semi-structured interviews
with open-ended questions would be best to evaluate

Maya et al. Int J Pediatr Res 2022, 8:086

provider reasoning. We used conventional content
analysis, which is generally used when trying to evaluate
something for which research is limited and is best used
to analyze open ended and probing questions [18].

Limitations

Due to convenience sampling, not every provider
in each unit was surveyed, implicating a selection bias
of available providers. Additionally, small sample sizes
and the inherent variability in the semi-structured
interviews and provider selection make the quantitative
analysis subject to Type 2 error and unreliable in drawing
conclusions on variation between units or provider type.
Because our survey was framed around a conventional
content analysis model, participants were asked open-
ended questions, and were not always prompted for
the same additional information in respect to their
answers. However, given that this was a pilot study, we
still gained important insight into a variety of providers’
decision-making processes.

Some participants felt that the scenarios for which
they were asked to make decisions were too vague;
however, this was intentional. In-person interviews
were conducted so that the interviewer could ask the
participant what additional information they may need
to make their decision. This allowed the researchers to
gain a sense of what was important to participants and
identify information that could be important to include
in future protocols. An important limitation of our
survey was that opinions on certain aspects of feeding
methods or decision making were not obtained by
every participant and this may explain some variation in
responses to different parts of the survey.

Conclusion and Future Directions

Our survey showed that providers at our institution
have a variety of perspectives regarding feeding
critically ill patients into the stomach or small intestine,
and institutional culture and provider experience plays
a role in most participants’ decision-making process.
This qualitative study is part of a larger project to
retrospectively evaluate outcomes, complications, and
cost of initial gastric versus postpyloric feeding at our
institutionto develop contextuallyappropriate evidence-
based feeding guidelines. Our results illuminate some
of the reasoning behind feeding decisions and hopefully
can initiate conversations among providers and units
who have yet to examine their practice. More research
studies on clinical outcomes of gastric and postpyloric
feeding in critically ill children are needed to inform
stronger guidelines and protocols on when to use
each method, as well as provide more insight into the
costs and complications of each method. Our study
also highlights that it’s important to consider the non-
evidence-based factors that go into these decisions to
create effective protocols and positive change.
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