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Abstract
Purpose: The aim of this study was to compare accidental dislodgement rates of nasal gastric tubes secured with standard
methods or a nasal tube securement device in pediatric patients.
Design: A randomized controlled trial was conducted.
Methods: Participants (n = 43) were randomized into standard securement or nasal tube securement device using block random-
ization to control for age and diagnosis. Surveys were collected from staff and caregivers on device ease of use and satisfaction.
Results: There were a similar number of tube dislodgements for patients in the nasal tube securement device group (n = 6) and the
standard practice group (n = 7). The median hospital length of stay was higher for the standard practice group (13 days vs. 9 days).
Conclusion:Use of the nasal tube securement device did not significantly decrease the rate of tube dislodgements compared with
standard practice.
Clinical Relevance to Rehabilitation Nursing: The study provides information for pediatric rehabilitation nurses in choosing secure-
ment options for nasal gastric tubes.
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Introduction

Pediatric patients recovering from a traumatic brain injury
(TBI) on a rehabilitation unit frequently require a nasal
gastric tube for nutritional support during their early re-
covery phase. Accidental dislodgement is a common com-
plication associated with the use of a nasal gastric tube and
has been cited in numerous articles (Bechtold et al., 2014;
Kang et al., 2018; Lynch et al., 2018; Mayes et al., 2020;
McGinnis, 2011; Newton et al., 2016; Parks et al., 2013;
Puricelli et al., 2016; Seder et al., 2010).When a patient re-
quires numerous episodes of enteral feeding tube reinser-
tion, it increases a patient’s risk of anxiety, possible sedation
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(Mayes et al., 2020), and potential life-threatening events
such as inadvertent placement of the tube in the lungs and
pneumothorax (Gunn et al., 2009; Lyman et al., 2018;
Lynch et al., 2018; Metheny et al., 2019; Stabler et al.,
2018; Wathen & Peyton, 2014). Patients recovering from
a TBI, as well as other pediatric patients, are at higher risk
for accidental tube dislodgement because of their impul-
sivity and lack of understanding of the necessity of the
tube to remain in place (Kang et al., 2018).

A nasal tube securement device is a commercially
manufactured device used to hold tubes in place and dis-
courage patients from pulling on their enteral feeding
tube (Applied Medical Technology, 2020; Lavoie et al.,
2021). A nasal gastric tube securement device utilizes a
magnetic retrieval system that is attached tomicrofilament
tubing, which is inserted via the nares, looping around the
vomer bone. The nasogastric (NG) tube is secured to a clip,
which is attached to the microfilament tubing 1 cm below
the nose (Applied Medical Technology, 2020) and ending
with both ends of the securement device (microfilament
tubing) clamped together around the feeding tube just out-
side the nose (Bechtold et al., 2014).

Side effects and risks with placement of this device
from the two small nasal probes for insertion most com-
monly include temporary discomfort when initially placing
the securement device. Epistaxis may occur but should not
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continue after placement. Less common potential injury to
the nasal passages may be present if the tube or nasal tube
securement device are pulled on with force or pulled con-
sistently. However, if the tube securement device is pulled
with extreme force, the feeding tube narrows, which al-
lows the tube to be pulled through the clip, as to not cause
damage to the vomer bone or nares (Parks et al., 2013;
Seder et al., 2010; Stabler et al., 2018). Lynch et al. (2018)
performed a systematic review and found no articles
reporting any major complication with the use of the na-
sal tube securement device, even if the tube was removed
forcefully by the patient. If the nasal tube securement de-
vice is damaged or removed improperly by cutting both
sides of the microfilament tubing, there is also a risk for
aspiration or swallowing a piece of the device. There is
no evidence for increased incidence of sinusitis with place-
ment of the device (Parks et al., 2013, Seder et al., 2010).

Other possible risks include sores to the nose caused
by the tube pushing against the skin, which could be
caused from any method of securement. Lavoie et al.
(2021) noted 2.3% of patients in a study of 244 ambula-
tory patients with nasal tube securement devices devel-
oped skin breakdown. Adhesive attached to skin, not as-
sociated with the nasal tube securement device, leads to
risks of skin breakdown, rash, redness, or soreness after
the tape is removed from the cheek, nose, or face. Potential
benefits to a nasal tube securement device use may include
improved ability tomeet caloric intake needs (Lavoie et al.,
2021), reduced costs from replacement of dislodged tubes,
lower rate of unintentional tube dislodgements (Gunn
et al., 2009, Lavoie et al., 2021, Seder et al. 2010), and de-
creased exposure to radiation from radiological studies to
verify tube placement.

Discovering a better method to secure nasal gastric
tubes prompted one of the researchers of this study to re-
view current products that are available to prevent dis-
lodgements. A review of available literature indicated
that the use of a nasal tube securement device has been
less documented in the pediatric population as com-
pared with the adult population (Mayes et al., 2020).
Twomore recent studies have found the use of a nasal se-
curement device has been successful in decreasing dis-
lodgements of nasal gastric tubes in the pediatric popula-
tion (Kang et al., 2018;Mayes et al., 2020). Because there
is a dearth of literature on the effectiveness of the nasal
tube securement device in children, a randomized con-
trolled trial was initiated to evaluate the effectiveness of
this device to reduce the rate of dislodgements in the pedi-
atric hospitalized population. Secondary aims of the
study included ease of use of the securement device and
patient/parent satisfaction on the level of comfort with
the nasal tube securement device.
Copyright © 2022 by the Association of Rehabilitation Nurse
Purpose

The primary purpose of this study was to compare acci-
dental dislodgement rates of enteral feeding tubes se-
cured with standard adhesive tape practice to those with
a nasal tube securement device in hospitalized pediatric
patients. Satisfaction and perceptions on ease of use of
the device were also collected from the perspectives of
the nurses, patients, and families. The findings from this
study will provide additional information to address the
existing gaps in the literature because there have been
limited studies in pediatrics and across different hospital
specialty units.
Methods

The research site is a free-standing pediatric academic hos-
pital. The standard of practice for tube securement at the
research site has been to use an adhesive tape/transparent
dressing secured to the patients’ cheek, nose, or upper lip.
The study was approved by the ColoradoMultiple Institu-
tional Review Board and registeredwith ClinicalTrials.gov
(Identifier 16-0691). This studywas designed as a random-
ized controlled trial. Eligible participants for the study in-
cluded pediatric patients aged 1 month to 21 years who
were admitted to the surgical and rehabilitation unit,
medical unit, cardiac intensive care unit (ICU) and car-
diac progressive care unit, or the pediatric ICU (PICU)
from November 2017 to March 2020. In addition, eligi-
ble participants had an order for an enteral feeding tube
placed in the electronic medical record with a predicted
length of use of at least 48 hours. Eligible participants
could also have an existing feeding tube that needed to
be replaced after accidental dislodgement or because of
a required tube change per policy. Participants were re-
quired to have an enteral feeding tube size of 5, 6, or 8
French, as the original intent was to study only the
microdevice sizes. Certain patient populations were ex-
cluded from the study: burn patients because the nasal
tube securement device was the standard of practice for
this population, any patient with contraindications for
nasal tube securement device placement (mechanical ob-
struction of the nasal airway; facial or nasal fractures;
fracture of the anterior part of the cranium or basilar
skull fractures; noninvasive ventilation using the nasal
delivery devices, i.e., nasal bi-pap/c-pap; and nasal intu-
bation), and use of any tubes placed for decompression
(i.e., Salem sump tubes).

Electronic records review from the study organiza-
tion from January to December 2015 revealed that there
were 541 gastric/transpyloric tubes identified for 369 pa-
tients. Of the 369 patients with an enteral feeding tube
placed, there were 162 that had documentation
s. Unauthorized reproduction of this article is prohibited.
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indicating there was an “unplanned removal” or “acci-
dental dislodgement,” representing a 29% dislodgement
rate. Clinical experience determined by the research
team indicated a 20% difference in dislodgement rate
to be of clinical importance. Initial sample size estimates
indicated that an enrollment of 134 (67 per group) pa-
tients would attain 80% power to test for a clinically
meaningful absolute risk reduction of 20% in propor-
tion of dislodgement rate between groups with a Type I
error rate of 5%. Sample size calculations were con-
ducted using SAS software Version 9.4, PROC POWER
procedure (2012, SAS Institute, Inc.).

Once informed consent was obtained, the patient
was randomized into either the standard practice group
(control group) or the nasal tube securement device
group. Assent was also obtained when possible for chil-
dren 7 years old and older; however, many patients were
unable to assent because of sedation, developmental sta-
tus, or condition. Overall, study recruitment was a chal-
lenge, which is reviewed later in the discussion section.
This resulted in the inability to meet adequate power
and ensure the limitation of error in the findings.

Block randomization was used to ensure equal num-
bers of patients within age groups and hospital units. One
randomization list was computer generated by the research
statistician for each of the units involved in the study.
Computer-generated randomization lists were kept in an
envelope in a secure location on each unit. Each partici-
pant’s randomization assignment was concealed from
the research team until the individual envelopes were
opened. The researcher or research assistant, after the
participant had consented, obtained the next available
participant envelope, which had concealed inside the
identification of the randomization assignment of which
method to use for tube securement. The study personnel
and the treatment teamwere not blinded to the treatment
group assignment after randomization, because the se-
curement methods required different supplies and dif-
fered in appearance.

The nasal tube securement device was supplied by the
industry at no charge to the organization or patients. A se-
lect group of nurses were trained and completed a skill val-
idation to be approved to place the nasal tube securement
device. Trained nurses were recruited from the clinical
translation research team, the organization resource nurs-
ing team, and nurses from the specific study units. Place-
ment of the nasal tube securement device is within the
scope of practice for a trained nurse.

Two surveyswere developed by the study team to assess
nurse perception of the use of the device and caregiver/
patient experience. The nursing survey consisted of three ques-
tions using a 5-point Likert scale about ease of placement,
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ease of securing the clip, and ability to pull the tubing around
the vomer bone. One additional question asked of the nurse
required a yes or no response, which referred to the magnet
strength. Paper survey responses were collected and then en-
tered in a secure electronic database by a research team
member and then verified by a second team member.

On the patient/caregiver survey a 5-point Likert scale
was used for each question. Caregivers of patients were
asked to complete a survey within a week after enroll-
ment, and surveys were returned to the nurse or research
team when possible. Not all patients/caregivers completed
a survey because of situations when they were unavailable
for follow-up and collection of the surveys. The questions
consisted of how well the tube securement method was
tolerated by their child, if the securement device held the
enteral feeding tube in place, and how they would rate
their child’s discomfort when the tube securement device
was placed. An additional section was provided for any
comments the caregivers had. All surveys were identified
with the research number assigned to the patient.

Data from the electronic medical record were retrieved
and recorded in REDCap (Research Electronic Data Cap-
ture). The data abstracted included patient demographics,
patient diagnosis, size of tube/device, indication for use,
length of use, number of tube dislodgements, abdominal
x-rays for tube location confirmation, use of restraints for
tube protection, and skin integrity complications. RED-
Cap was the secure platform used for data export from
the electronic medical record and entry of survey data.

Statistical Analysis

The primary outcome was the proportion of accidental
dislodgement by group. Participants were stratified by
treatment group with summary statistics presented as either
frequency (with percent) ormedian (with interquartile range).
Fisher’s exact, chi-square, orWilcoxon tests compareddemo-
graphic and clinical characteristics by treatment group. Statis-
tical significance was set at an alpha level of .05. Post hoc
analyses compared demographics and clinical outcomes by
indication of dislodgement (no vs. yes). Analysis was per-
formed using R Version 3.6.3 (R Core Team, 2014).

Results

Forty-three patients were enrolled in the study, 22 pa-
tients in the standard practice group and 21 in the study
arm with nasal tube securement device placement. Three
additional patients consented for inclusion but were later
withdrawn from the study and not included in final data
reports. One patient was excluded due to requiring a size
10 French feeding tube, and two patients were excluded
due to anatomy; their nares would not allow for the tube
s. Unauthorized reproduction of this article is prohibited.

http://www.rehabnursingjournal.com


Table 1 Cohort Characteristics and Outcomes

Nasal Tube
Securement

Device (n = 21)
Standard

Practice (n = 22) p

Age (months)
Median (25%, 75%) 11 (7, 72) 9.0 (4, 30) .30

Gender
Female 6 (28.6%) 9 (40.9%) .53
Male 15 (71.4%) 13 (59.1%)

Race/ethnicity
Black 1 (4.8%) 1 (4.5%) .94
Hispanic 1 (4.8%) 2 (9.1%)
Other 5 (23.8%) 5 (22.7%)
White 14 (66.7%) 12 (54.5%)
Missing 0 (0%) 2 (9.1%)

Department
Floor department 6 (28.6%) 8 (36.4%) .75
Intensive care 15 (71.4%) 14 (63.6%)

Tube type
Nasogastric 9 (42.9%) 13 (59.1%) .37
Nasojejunal/transpyloric 12 (57.1%) 9 (40.9%)

Accidental dislodgement
No 15 (71.4%) 15 (68.2%) 1.00
Yes 6 (28.6%) 7 (31.8%)

Length of stay (days)
Median (25%, 75%) 9.0 (5, 14) 13 (7.25, 17.5) .42

Tube restraint use
No 11 (52.4%) 14 (63.6%) .54
Yes 10 (47.6%) 8 (36.4%)

X-ray for tube placement
No 2 (9.5%) 3 (13.6%) 1.00
Yes 19 (90.5%) 19 (86.4%)

Skin integrity issues
No 21 (100%) 21 (95.5%) 1.00
Yes 0 (0%) 1 (4.5%)

Level of significance set at .05 (Harris et al., 2009).
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securement device to pass around the vomer bone, or staff
were unable to place the tube securement device. Demo-
graphics and clinical data summaries by group are shown
in Table 1. There was no evidence of a statistical differ-
ence in demographics or clinical characteristics between
study groups, as expected, because of randomization. Pa-
tient ages ranged from 1 month to 15 years, and there
were more males (n = 28) enrolled in the study than fe-
males (n = 15). There were more patients with NG tubes
placed in the standard practice group (n = 13 vs. n = 9)
and more nasojejunal/transpyloric tubes placed in the na-
sal tube securement device group (n = 12 vs. n = 9), al-
though these differences did not reach statistical signifi-
cance. The two groups had the same number of patients
with x-rays to verify tube placements in each group
(n = 19 in each group). There were seven tube dislodge-
ments (32%) recorded in the standard practice group
and six recorded in the nasal tube securement device
group (29%). There was no evidence of a difference in
the number of accidental dislodgements in the nasal tube
securement device group from the number of accidental
dislodgements in the standard practice group (Fisher’s
exact, p = 1.00).

Only one report of skin integrity issueswas recorded on
a patient in the standard practice group. This was an abra-
sion issue caused by the tape on the cheek. The median
length of stay was 9 days for the nasal tube securement de-
vice (ranged from 2 to 63 days) and 13 days for the stan-
dard practice group (ranged from 2 to 93 days). In the nasal
tube securement device group, 50%of patients had a length
of stay between 5 and 14 days compared with 7.25 and
17.5 days in the standard practice group (p = .42).

A post hoc analysis assessed the differences between
patients who had an accidental dislodgement and patients
who did not (Table 2). Of the 13 patients who had an acci-
dental dislodgement, 50% were between 5 and 13 months
old, and 76.9% were male. Of the 30 patients who did
not have an accidental dislodgement, 50% were between
5 and 75 months old, and 60% were male. The median
hospital length of stay for patients who experienced an
accidental dislodgement was 15 days (IQR = 11–25 days)
compared with 9 days (IQR = 5–13.75 days) for patients
who did not experience an accidental dislodgement. There
was evidence of a significantly longer hospital length of
stay for patients who experienced an accidental dislodge-
ment (p = .03). There was no significant difference in the
odds of accidental dislodgement between floor depart-
ments and ICUs (p = 1.00). Therewere no significant find-
ings related to skin integrity in the study. Restraint use, for
the purpose of protecting lines and tubes, did not ap-
pear to lower the rate of accidental tube dislodgement
Copyright © 2022 by the Association of Rehabilitation Nurse
as 7 of the 18 patients with restraints in use still had their
tubes dislodged.

Clinician surveys were collected for 90% of patients
enrolled in the tube securement device group (n = 19;
Figure 1). Only subjects in the nasal tube securement device
group had clinician surveys distributed; these surveys
were intended to address placement of the nasal tube se-
curement devices so they were not collected for the stan-
dard practice group. Eleven clinicians (61%) said the ease
of placement of the tube securement device was very
easy or somewhat easy, four said it was neither easy
nor difficult, three rated the placement as somewhat dif-
ficult, and none rated it as very difficult. Ease of securing
the clip on the device and feeding tube was rated as very
easy (n = 5), somewhat easy (n = 7), neither easy nor dif-
ficult (n = 1), somewhat difficult (n = 3), and very
difficult (n = 2).

Surveys were also collected from 57% of caregivers/
patients in the nasal tube securement device group and
s. Unauthorized reproduction of this article is prohibited.



Table 2 Cohort Outcomes by Accidental Dislodgement

No (n = 30) Yes (n = 13) p

Department
Floor department 10 (33.3%) 4 (30.8%) 1.00
Intensive care 20 (66.7%) 9 (69.2%)

Length of stay (days)
Median (25%, 75%) 9.0 (5, 13.75) 15 (11, 25) .03*

Tube restraint use
No 20 (66.7%) 5 (38.5%) .10
Yes 10 (33.3%) 8 (61.5%)

X-ray for tube placement
No 3 (10.0%) 2 (15.4%) .63
Yes 27 (90.0%) 11 (84.6%)

Skin integrity issues
No 29 (96.7%) 13 (100%) 1.00
Yes 1 (3.3%) 0 (0%)

*Significant at alpha level of .05 (Harris et al., 2009).
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64%of caregivers/patients in the standard practice group
(Figure 2). These surveys were used with the intent to as-
sess tube securement experience. For the patient experi-
ence, most patients tolerated the nasal tube securement
device (n = 10; well or extremely well tolerated) and had
mild (n = 3) or no discomfort (n = 5) from the device.

An additional open-ended comments section was
available on the survey for patient and parent caregivers.
The comments for the standard tape method included
the following:
• “Tapebecomes unsticky real fast, have to redo tape after 24 hours.”

• “Tape did not stick to skin.”
Comments from parent caregivers on the nasal tube se-
curement device included the following:
• “It works really well, but with movement of the child it hurts
her unless it’s taped down.”
Figure 1. Survey results of the provider-reported experience for the nasal tu

Copyright © 2022 by the Association of Rehabilitation Nurse
• “Once the bridle was placed, she was comfortable. Never
messed with it.”

• “He didn’t mess with it at all! I’m not even certain he knew it
was there! Amazing!”

• “I (parent) appreciate the lack of tape on skin.”

• I believe the nasal bridle tube securement method is or
should be a better solution.”

• “Nifty.”
For the clinicians placing the tube securement device,
there seemed to be hesitation with placing the first few
tube securement devices due to feeling uncomfortable
with placement. This appeared to reduce over time as
the nurses became familiar with the placement of the de-
vice. Based on the experience with one 5-month-old pa-
tient who was removed from the study, there can be com-
plications during placement. However, there was no
harm or adverse event for this participant or any other
participant in the study that needed to be reported. Upon
placement, the tube securement device would not ad-
vance in the nares and was stuck near the vomer bone.
The tube securement device was stuck until the other
probe was replaced and the magnet was pushed back
around the vomer bone. The study team was not certain
what happened, if this was a defect of the device or a po-
tential obstruction because of some anatomical feature of
the child. The nasal tube securement device was returned
to the manufacturer for further investigation without any
findings, and a tube was secured using the standard prac-
tice for this patient; the child was removed from the study.

Discussion

The study enrolled a smaller sample size than required to
achieve adequate power. Therefore, these study findings
be securement device group (n = 21).
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Figure 2. Survey results of the caregiver/patient experience.
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may appropriately be viewed as a pilot. The study team be-
lieves the findings contribute to the body of evidence for pe-
diatric populations and should be considered in the readers’
determination of relevance to a broader population. The
primary aim of this study was to compare the incidence
of tube dislodgements in a pediatric patient population
when secured via nasal tube securement device or stan-
dard practice using adhesive tape. In this randomized
controlled study, there was no evidence of a difference
in the number of tube dislodgement between the groups.
Of the patients who had their tube dislodged, similar pro-
portions of dislodgement were observed in both intensive
care and acute care settings. A higher number of dislodge-
ments occurred in ICU patients, but this is representative
Copyright © 2022 by the Association of Rehabilitation Nurse
of the higher number of participants recruited from the
ICU setting, not a difference in dislodgement rates. Also,
both NG tubes and nasojejunal/transpyloric tubes were
dislodged (six of each type of tube) at similar rates. Pa-
tients experiencing a dislodgement had a greater median
length of stay.

When comparing rates of dislodgement for enteral
feeding tubes secured with adhesive tape or with a nasal
tube securement device, the literature supports the use of
nasal tube securement devices to decrease tube dislodge-
ment in adult patients (Bechtold et al., 2014; Brugnolli
et al., 2013; Griffin, 2015). In a study of 90 adult patients,
tube dislodgement was 36% in the control group (tape se-
curement) compared with 10% dislodgement in the tube
s. Unauthorized reproduction of this article is prohibited.
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securement device group (p = .004; Gunn et al., 2009).
Similar results were found in a population of 80 adult sur-
gical patients in the ICU showing 63%dislodgement in the
control group versus 18% in the tube securement device
group (p < .0001; Seder et al., 2010). Griffin (2015) com-
pleted a randomized controlled trial of 70 adult patients in
the trauma ICU and showed a 22.8% pull out rate in the
control group comparedwith a 2.8%pull out rate for tube
securement device patients. This study also showed two
cases of epistaxis and one minor pressure ulcer in the nasal
tube securement device group (Griffin, 2015). A more re-
cent study byMayes et al. (2020) included 67 pediatric pa-
tients with a median age of 6.5 years for the patients with
tube securement devices and 3.2 years for the group with-
out the securement device. The incidence rate for dislodge-
ment in the tube securement device group was 0 and 9.4%
in the group without the tube securement device (Mayes
et al., 2020). Mayes et al. (2020) noted that the increased
rate of feeding tube reinsertion resulted in increases in se-
dation requirements, patient discomfort, and parent/
patient anxiety. Kang et al. (2018) implemented the nasal
tube securement device on 14 patients less than 1 year of
age, with the average age of 30 days; however, no compar-
ison groupwas used in this study. One accidental dislodge-
ment was noted out of the 14 patients in the sample (Kang
et al., 2018).

The secondary aims of the study included assessing
ease of placement, cost, utilization of x-rays for verifying
tube placement, use of medical restraints to protect tubes,
and skin integrity issues. Through surveys, the research
team was able to collect data on ease of placement from
the perspective of the nurse placing the nasal tube secure-
ment device and feedback from the patient/parent on
their experience of having the device placed. Overall feed-
back from the surveys was positive; however, this may
have been confounded by the fact that many of the pa-
tients were sedated and intubated in the ICU and so did
not visibly experience discomfort during placement or is-
sues during use of the nasal tube securement device.

Formal cost assessment was not completed because
the rates of dislodgement and use of x-rays were not sta-
tistically different between groups. The research team
initially thought there might be a lower cost in the nasal
tube securement device group if patients were able to
maintain their tubes without accidental dislodgement
and avoid subsequent x-rays for replaced tubes and ver-
ification of their location in the abdomen. However,
there was no difference in rates of x-rays used for tube
placement verification.

The biggest challenge for the study team was recruit-
ment, which is why the study was stopped prior to reaching
the enrollment goal. There was not a consistent way identi-
Copyright © 2022 by the Association of Rehabilitation Nurse
fied to receive notification for patients with orders to have a
new enteral feeding tube placed, and the tube was often
placed prior to the study team receiving the alert about the
order for the tube. During the study, the team made the de-
cision to expand the study to include the PICU patients to
assist with recruitment and enrollment numbers, and ap-
proval was obtained from the institutional review board.
This ended up being a productive decision, as 29 of the pa-
tients were enrolled from an ICU, most of those from the
PICU. In addition, during the study period, there was an in-
crease in requests for nasal tube securement device place-
ment by providers for patients with frequent nasal gastric
tube dislodgements and reluctance to include their patients
in the study because of the possibility of being randomized
to standard practice. This was especially true on the rehabil-
itation unit as the providers noted the advantage of using a
nasal tube securement device to prevent frequent tube dis-
lodgements of younger pediatric patients and those with
TBI. Despite insufficient published evidence to support the
use of the tube securement device in pediatric hospitalized
patients, there appears to be a preference for this securement
method among some clinicians for high-risk patients. There
was also an interest from nursing staff in enrolling patients
who had a history of tube dislodgement. Randomization
should have controlled for preference. Because the data on
previous tube historywere not tracked, the study team is un-
certain how representative the sample was of all patients
needing an NG tube versus more being enrolled who had
a history of tube dislodgement.

Some challenges of this study included having limited
resources, such as a full-time research coordinator or re-
search assistant, to be able to meet the needs for recruit-
ment and enrollment. Because the study took place over
several years, there were three different part-time study co-
ordinators assigned, which created challenges with consis-
tency during the study. Study team members were not al-
ways readily available on hospital units, when patients
needed tubes placed, to discuss the study with the patient
and their guardian and obtain consent prior to their feed-
ing tube being placed. Many of the tubes were ordered
for placement in the evenings, night shifts, or weekends
when no study team members were present on site.

After the first 14 patients were recruited for the study,
there was a product change, and a new version of the na-
sal tube securement device was issued. The prior version
used umbilical tape for the loop secured around the vo-
mer bone in the patient nares, and the second version,
used for the remainder of the patients, was made of
monofilament tubing. The monofilament tubing in the
second version is stated to decrease the surface area com-
pared with the umbilical tape and decrease the need for
lubricant application for insertion (Applied Medical
s. Unauthorized reproduction of this article is prohibited.
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Key Practice Points
� Pediatric rehabilitation patients often require a nasal gastric
tube for nutritional support during their early
hospitalization.

� There are multiple methods to secure nasal gastric feeding
tubes, and dislodgement is a common risk associated with
the use of these tubes.

� A nasal tube securement device can be considered for tube
securement to help reduce accidental tube dislodgements
in hospitalized pediatric patients.

12 Pediatric Nasal Tube Securement H. L. McNeely et al.
Technology, 2020). These 14 patients were included in the
study results because the change in the product was lim-
ited, and the overall functioning and placement method
of the device remained unchanged.

This study is one of few randomized studies compar-
ing nasal tube securement devices to standard securement
of NG tubes in pediatric patients. Although the study did
not attain sample sizes indicated to achieve adequate
power, the information provided can be useful to clini-
cians for current estimates of anticipated dislodgement
rates and for the design of future studies. This study
looked at pediatric patients across a wide age range. Fur-
ther analysis was not done to identify if there were differ-
ences in dislodgements based on age. Future studies may
want to evaluate this. In addition, because of the use of
block randomization to control for age and diagnosis,
the study team did not further analyze patient diagnosis
or functional/cognitive status. This may be an area for fu-
ture research. There were many helpful lessons learned
during this study, mostly around resources needed and
the processes involved in conducting inpatient nurse-led
research. Attempts to engage frontline nursing staff was
actively done in the study. Further research in the pediat-
ric population, especially stratified by age and/or diagno-
sis, would be helpful to fully understand the potential
benefits or risks of the nasal tube securement device.
Clinical Relevance

In this randomized controlled trial, no difference in the
rate of accidental dislodgements for enteral feeding tubes
with the two securement methods was found. The study
lacks generalizability to other pediatric hospital settings
because this was a single center study. However, this
study provided additional information about ease of use
and patient/caregiver satisfaction of the nasal tube secure-
ment device that may help inform other pediatric healthcare
clinicians considering use of the device with their patient
populations. For pediatric rehabilitation patients, it appears
to be a safe option to consider for preventing nasal gastric
tube dislodgement. Because of the training needs for safe
placement, rehabilitation nurses should maintain compe-
tencywith the skill of placing nasal tube securement devices.
As with any new product or device, some challenges may
arise during implementation, and there may be a learning
curve for nurses to feel comfortable placing the device. Hav-
ing a goodworking relationshipwith a vendor can facilitate
reeducation and trouble-shooting assistance. Clinicians
should track recurrence of issues they see with products to
facilitate product improvements as they arise.

The nasal tube securement device appears to be an
appropriate option for tube securement in patients of all
Copyright © 2022 by the Association of Rehabilitation Nurse
ages who are at risk for nasal gastric tube dislodgement
such as those with a TBI or who are very young, for chil-
dren who have skin integrity issues preventing the use of
tape/adhesive dressing, and for patients who are sedated
with additional medical equipment making it less desir-
able to have the feeding tube taped on the cheek. Ongoing
investigation on the use of medical devices, like the nasal
tube securement device, are valuable to advance pediatric
nursing care and improve patient outcomes.
Conflicts of Interests

The authors have no conflicts of interest to disclose re-
lated to this study. The project was supported by the in-
dustry through the supply of the nasal tube securement
devices at no cost to participants or the study team. The
project design, data analysis, and publication were inde-
pendent of the industry organization.
Funding

This work was supported by the Luke Fernie nursing re-
search grant and the CTRC (Clinical and Translational Re-
search Centers) MicroGrant, Children’s Hospital Colorado.
Acknowledgments
The authors would like to thank the entire study team,
Kayla Rojas, Kyle Phillips, Robin Thomas, Elizabeth
Diaz, Brooke Tippin, Kari Hayes, and Christine Peyton.
Special thanks to Christine Peyton for proofreading the
manuscript. Thanks also toMadalynn Neu for providing
additional proof reading and support during the study as
a nurse scientist mentor to the team. Thanks to Children’s
Hospital Colorado nurses and providers who supported
this study and to the leaders who continue to promote a
culture of clinical inquiry. Thank you to Applied Medical
Technologies for supporting the research through their
donation of microbridles for use in the study.
s. Unauthorized reproduction of this article is prohibited.



January/February 2023 • Volume 48 • Number 1 www.rehabnursingjournal.com 13
REFERENCES
Applied Medical Technology. (2020). The AMT bridle: The

comfortable alternative for nasal tube securement. https://
www.appliedmedical.net/enteral/bridle/

Bechtold, M. L., Nguyen, D. L., Palmer, L. B., Kiraly, L. N.,
Martindale, R. G., & McClave, S. A. (2014). Nasal bridles for
securing nasoenteric tubes: A meta-analysis. Nutrition in Clinical
Practice, 29(5), 667–671.

Brugnolli, A., Ambrosi, E., Canzan, F.,& Saiani, L. (2013). Securing
of naso-gastric tubes in adult patients: A review. International
Journal of Nursing Studies, 51, 943–950.

Griffin, J. (2015). EB75 focused on feeding tube retention: A
nurse-driven trial of a nasal bridle system. Critical Care Nurse,
35(2), e36–e37.

Gunn, S. R., Early, B. J., Zenati,M. S.,&Ochoa, J. B. (2009). Use of
a nasal bridle prevents accidental nasoenteral feeding tube
removal. Journal of Parenteral and Enteral Nutrition, 33(1),
50–54. 10.1177/0148607108321704.

Harris, P. A., Taylor, R., Thielke, R., Payne, J., Gonzalez, N., &
Conde, J. G. (2009). A metadata-driven methodology and
workflow process for providing translational research informatic
support. Journal of Biomedical Informatics, 42, 377–381.

Kang, K. A., Elger, B. M., Medina, M. G., DiSomma, N. M.,
Esparaz, J. R., & Pearl, R. H. (2018). Nasal bridling of
nasoenteric feeding tubes implementation program in the pediatric
surgical population less than 1 year old. Journal of Pediatric
Surgical Nursing, 7(1), 29–33.

Lavoie, J., Smith, A., Stelter, A., Uhing,M., Blom, K.,&Goday, P. S.
(2021). Reining in nasogastric tubes: Implementation of a
pediatric bridle program. Journal of Pediatric Nursing, 61, 1–6.

Lyman, B., Peyton, C., & Healey, F. (2018). Reducing nasogastric
tube misplacement through evidence-based practice. Is your
practice up-to-date? American Nurse Today, 13(11), 1–6.

Lynch, A., Tang, C. S., Jeganathan, L. S., & Rockey, J. G. (2018). A
systematic review of the effectiveness and complications of using
nasal bridles to secure nasoenteral feeding tubes. Australian
Journal of Otolaryngology, 1(8), 1–11.
Copyright © 2022 by the Association of Rehabilitation Nurse
Mayes, T., Brumbaugh, C., Vitolo, S., Buchert, M., Tabangin, M.,
& Myer, C., 4th. (2020). Efficacy of commercial nasal bridle
use in reducing feeding tube dislodgements in pediatric patients
following double stage laryngotracheoplasty. International
Journal of Pediatric Otorhinolaryngology, 132, 109979.

McGinnis, C. (2011). The feeding tube bridle: One inexpensive, safe
and effective method to prevent inadvertent feeding tube
dislodgement. Nutrition in Clinical Practice, 26(1), 70–77.

Metheny, N. A., Krieger, M.M., Healey, F., &Meert, K. L. (2019).
A review of guidelines to distinguish between gastric and
pulmonary placement of nasogastric tubes. Heart and Lung,
48, 226–235.

Newton, L. E., Abdessalam, S. F., Raynor, S. C., Lyden, E. R., &
Cusick, R. A. (2016). Stabilization of nasoenteric feeding tubes
using nasal bridles in paediatric patients. Maternal Pediatric
Nutrition, 2(111), 2472–2482.

Parks, J., Klaus, S., Staggs, V.,& Pena,M. (2013). Outcomes of nasal
bridling to secure enteral tubes in burn patients. American
Journal of Critical Care, 22(2), 136–142. http://onlinelibrary.
wiley.com/o/cochrane/clcentral/articles/652/CN-00910652/
frame.html. 10.4037/ajcc2013105.

Puricelli, M. D., Newberry, C. I., & Gov-Ari, E. (2016). Avulsed
nasoenteric bridle system magnet as an intranasal foreign body.
Nutrition in Clinical Practice, 31(1), 121–124.

R Core Team (2014). R: A language and environment for statistical
computing. R Foundation for Statistical Computing.

Seder, C.W., Stockdale,W.,Hale, L.,& Janczyk, R. J. (2010). Nasal
bridling decreases feeding tube dislodgement and may increase
caloric intake in the surgical intensive care unit: A randomized,
controlled trial. Critical Care Medicine, 38(3), 797–801. 10.
1097/CCM.0b013e3181c311f8.

Stabler, S. N., Ku, J., Brooks, L., Gellatly, R., & Haljan, G. (2018).
Implementation of a nasogastric tube securement device in a
tertiary care intensive care unit. The Canadian Journal of Critical
Care Nursing, 29(1), 14–16.

Wathen, B., & Peyton, C. (2014). Pediatric nasogastric tube placement
nutrition and medication without complications. Nursing Critical
Care, 9(3), 15–18.
For more than 100 additional nursing continuing professional development activities related to
rehabilitation topics, go to www.NursingCenter.com/ce.
TEST INSTRUCTIONS
• Read the article. The test for this nursing continuing professional
development (NCPD) activity is to be taken online at www.
NursingCenter.com/CE/RNJ. Tests can no longer be mailed or faxed.
•You'll need to create an account (it's free!) and log in to accessMy Planner
before taking online tests. Your planner will keep track of all your Lippincott
Professional Development online NCPD activities for you.
• There's only one correct answer for each question. A passing score for
this test is 7 correct answers. If you pass, you can print your certificate
of earned contact hours and access the answer key. If you fail, you have
the option of taking the test again at no additional cost.
• For questions, contact Lippincott Professional Development:
1-800-787-8985.
• Registration deadline is December 5, 2025

PROVIDER ACCREDITATION
Lippincott Professional Development will award 2.0 contact hours for this
nursing continuing professional development activity.

Lippincott Professional Development is accredited as a provider of
nursing continuing professional development by the American Nurses
Credentialing Center's Commission on Accreditation.

This activity is also provider approved by the California Board of
Registered Nursing, Provider Number CEP 11749 for 2.0 contact hours.
Lippincott Professional Development is also an approved provider of
continuing nursing education by the District of Columbia, Georgia, West
Virginia, New Mexico, South Carolina, and Florida, CE Broker #50-1223.
Your certificate is valid in all states.

Payment: The registration fee for this test is FREE for members and
$12.50 for nonmembers

1. ARN members can access the discount by logging into the
secure“Members Only” area of http://www.rehabnurse.org.
2. Select the Education tab on the navigation menu.
3. Select Continuing Education.
4. Select the Rehabilitation Nursing Journal article of your choice
5. You will appear at nursing.CEConnection.com.
6. Log in using your Association of Rehabilitation Nursing username and
password. The first time you log in, youwill have to complete your user profile.
7. Confirm the title of the CE activity you would like to purchase
8. Click start to view the article or select take test (if you have previously
readthe article.)
9. After passing the posttest, select+Cart to add the CE activity to your cart.
10. Select check out and pay for your CE activity. Acopy of the receipt will
be emailed.
s. Unauthorized reproduction of this article is prohibited.

https://www.appliedmedical.net/enteral/bridle/
https://www.appliedmedical.net/enteral/bridle/
http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/652/CN-00910652/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/652/CN-00910652/frame.html
http://onlinelibrary.wiley.com/o/cochrane/clcentral/articles/652/CN-00910652/frame.html
https://www.NursingCenter.com/ce
http://www.NursingCenter.com/CE/JNN
http://www.NursingCenter.com/CE/JNN
http://www.rehabnursingjournal.com

