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The Use of Nasogastric Tube Bridle Kits  
in COVID-19 Intensive Care Unit Patients
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Objective: To ascertain the extent of nasogastric tube (NGT) 
dislodgment in COVID-19 intensive care unit (ICU) patients 
after the introduction of NGT bridle kits as a standard of 
practice, to see whether this would reduce the number of NGT 
insertions, patient irradiation, missed feeds, and overall cost.

Background: Nasogastric feeding is the mainstay of enteral 
feeding for ICU patients. The usual standard of practice 
is to secure the tube using adhesive tape. Studies show 
this method has a 40% to 48% dislodgment rate. The 
COVID-19 ICU patient population may be at even greater 
risk due to the need for proning, long duration of invasive 
ventilation, and emergence delirium.

Design: This was a 2-cycle quality improvement project. 
The first cycle was done retrospectively, looking at the 
contemporaneous standard of practice where bridle kits were 
not used. This gave an objective measure of the extent of 
NGT displacement, associated costs, and missed feeds. The 
second cycle was carried out prospectively, with the use of 
NGT bridle kits as the new standard of practice.

Setting: A large United Kingdom teaching hospital with a  
100-bed, single-floor ICU.

Participants: Patients admitted to the ICU with COVID-19 who 
subsequently required sedation and invasive ventilation.

Measurements: Measurements included days of feeding 
required, hours of feeding missed due to NGT dislodgment, 
total number of nasogastric tubes required per ICU stay, and 
number of chest radiographs for NGT position confirmation. 
NGT-related pressure sores were also recorded.

Results: When compared to the bridled group, the unbridled 
group required a higher number of NGTs (2.5 vs 1.3; 
P < .001) and chest radiographs (3.4 vs 1.6; P < .001), 
had more hours of feeding missed (11.8 vs 5.0), and 
accumulated a slightly higher total cost (cost of NGT, chest 
radiographs +/- bridle kit: £211.67 vs £210, [US $284.25 
vs US $282.01]).

Conclusions: The use of NGT bridle kits reduces the number 
of NGT insertions patients require and subsequently 
reduces the number of chest radiographs for each patient. 
These patients also miss fewer feeds, with no appreciable 
increase in cost. 

Keywords: nasogastric, bridle, enteral, COVID-19, intensive 
care, quality improvement, safety.

The COVID-19 pandemic has led to a large influx 
of patients to critical care units in the United 
Kingdom (UK) and across the world. Figures from 

the Intensive Care National Audit & Research Centre in 
May 2020 show that the median length of stay for COVID-
19 survivors requiring invasive ventilatory support while on 
the intensive care unit (ICU) was 15 days.1 For these days 
at the very least, patients are completely reliant on enteral 
feeding in order to meet their nutritional requirements. 
The standard method of enteral feeding when a patient 
is sedated and ventilated is via a nasogastric tube (NGT). 
Incorrect placement of an NGT can have devastating 
consequences, including pneumothorax, fistula forma-

tion, ulceration, sepsis, and death. Between September 
2011 and March 2016, the National Patient Safety Agency 
in the UK recorded 95 incidents of feeding into the respi-
ratory tract as a result of incorrect NGT placement.2 With 
the onset of the pandemic, the prevalence of NGT mis-
placement increased, with the NHS Improvement team 
reporting 7 cases of misplaced NGTs within just 3 months 
(April 1, 2020, through June 30, 2020).3 With over 3 million 
nasogastric or orogastric tubes inserted each year in the 
UK, the risk of adverse events is very real. 

From Queen Elizabeth Hospital Birmingham, Mindelsohn Way, 
Birmingham, United Kingdom.
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NGT dislodgment is common, with 1 study putting this 
figure at 40%.4 Recurrent dislodgment of NGTs disrupts 
nutrition and may lead to the patient missing a feed in a 
time where nutrition is vital during acute illness. Research 
has showed that NGT bridling reduces the rate of dis-
lodgment significantly (from 40% to 14%).5 Moreover, a 
2018 systematic review looking specifically at NGT dis-
lodgment found 10 out of 11 studies showed a significant 
reduction in dislodgment following use of a bridle kit.6 
Bridling an NGT has been shown to significantly reduce 
the need for percutaneous endoscopic gastrostomy inser-
tion.7 NGT bridle kits have already been used success-
fully in ICU burn patients, where sloughed skin makes 
securement particularly difficult with traditional methods.8 
With each repeated insertion comes the risk of incorrect 
placement. COVID-19 ICU patients had specific risk factors 
for their NGTs becoming dislodged: duration of NGT feed-
ing (in the ICU and on the ward), requirement for proning 
and de-proning, and post-emergence confusion related 
to long duration of sedation. Repeated NGT insertion 
comes with potential risks to the patient and staff, as well 
as a financial cost. Patient-specific risks include potential 
for incorrect placement, missed feedings, irradiation (from 
the patient’s own chest radiograph and from others), and 
discomfort from manual handling and repeat reinsertions. 
Staff risk factors include radiation scatter from portable 
radiographs (especially when dealing with more than 1 
patient per bed space), manual handling, and increased 
pressure on radiographers. Finally, financial costs are 
related to the NGTs themselves as well as the portable 
chest radiograph, which our Superintendent Radiographer 
estimates to be £55 (US $73.86).

The objective of this study was to ascertain the extent of 
NGT dislodgment in COVID-19 ICU patients after the intro-
duction of NGT bridle kits as a standard of practice and to 
determine whether this would reduce the number of NGT 
insertions, patient irradiation, missed feedings, and overall 
costs. With the introduction of bridle kits, incidence of 
pressure sores related to the bridle kit were also recorded.

Methods
Data were collected over 2 cycles, the first retrospectively 
and the second prospectively, once NGT bridle kits were 
introduced as an intervention.

Cycle 1. Analyzing the current standard  
of practice: regular NGT insertion with no  
use of bridle kit
Cycle 1 was done retrospectively, looking at 30  
patient notes of COVID-19 patients admitted to the  
critical care unit (CCU) between March 11, 2020,  
and April 20, 2020, at Queen Elizabeth Hospital 
Birmingham, Birmingham, UK. All patients admitted 
to the ICU with COVID-19 requiring invasive ventila-
tion were eligible for inclusion in the study. A total of 
32 patients were admitted during this time; however, 2 
patients were excluded due to NGTs being inserted prior 
to ICU admission.

Individual patient notes were searched for:
• days of feeding required during their inpatient stay 
(this included NGT feeding on the ward post-ICU 
discharge).
• hours of feeding missed while waiting for NGT 
reinsertion or chest radiograph due to dislodged or 
displaced NGTs (during the entire period of enteral 
feeding, ICU, and ward).
• number of NGT insertions.
• number of chest radiographs purely for NGT 
position.
Each patient’s first day of feeding and NGT insertion 

were noted. Following that, the patient electronic note 
system, the Prescribing Information and Communication 
System, was used to look for any further chest radiograph 
requests, which were primarily for NGT position. Using 
the date and time, the “critical care observations” tab was 
used to look at fluids and to calculate how long NGT feed-
ing was stopped while NGT position-check x-rays were 
being awaited. The notes were also checked at this date 
and time to work out whether a new NGT was inserted or 
whether an existing tube had been dislodged (if not evident 
from the x-ray request). Data collection was stopped once 
either of the following occurred:

• patient no longer required NGT feeding.
• patient was transferred to another hospital.
• death.
The cost of the NGT was averaged between the 

cost of size 8 and 12, which worked out to be £10 (US 
$13.43). As mentioned earlier, each radiograph cost was 
determined by the Superintendent Radiographer (£55). 
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Cycle 2. Implementing a change: introduction 
of NGT bridle kit (Applied Medical Technology 
Bridle) as standard of practice 
The case notes of 54 patients admitted to the COVID-
19 CCU at the Queen Elizabeth Hospital Birmingham, 
Birmingham, UK, were retrospectively reviewed between 
February 8, 2021, and April 17, 2021. The inclusion crite-
ria consisted of: admitted to the CCU due to COVID-19, 
required NGT feeding, and was bridled on admission. 
Case notes were retrospectively reviewed for:

• Length of CCU stay
• Days of feeding required during the hospital stay
•  Hours of feeding missed while waiting for a chest 

radiograph due to displaced NGTs
• Number of NGT insertions 
•  Number of chest radiographs to confirm NGT 

position
• Bridling of NGTs
•  Documented pressure sores related to the bridle 

or NGT, or referrals for wound management advice 
(Tissue Viability Team) as a consequence of the 
NGT bridle

Results
Of the 54 patients admitted, 31 had their NGTs bri-
dled. Data were collected as in the first cycle, with 

individual notes analyzed on the online system (Table). 
Additionally, notes were reviewed for documentation 
of pressure sores related to NGT bridling, and the 
“requests” tab as well as the “noting” function were 
used to identify referrals for “Wound Management 
Advice” (Tissue Viability Review).

The average length of stay for this ICU cohort was 
17.6 days. This reiterates the reliance on NGT feeding of 
patients admitted to the CCU. The results from this proj-
ect can be summarized as follows: The use of NGT bridle 
kits leads to a significant reduction in the total number of 
NGTs a patient requires during intensive care. As a result, 
there is a significant reduction in the number of chest 
radiographs required to confirm NGT position. Feedings 
missed can also be reduced by using a bridle kit. These 
advantages all come with no additional cost.

On average, bridled patients required 1.3 NGTs, com-
pared to 2.5 before bridles were introduced. The fewer 
NGTs inserted, the less chance of an NGT-associated 
injury occurring.

The number of chest radiographs required to confirm 
NGT position after resiting also fell, from 3.4 to 1.6. This 
has numerous advantages. There is a financial savings of 
£99 (US $133.04) per patient from the reduced number 
of chest x-rays. Although this does not offset the price of 
the bridle kit itself, there are other less easily quantifiable 

Table. NGTs and CXRs Required Before and After Introduction of Bridle Kit

Cycle 1 
NGT, no bridlea 

(n = 30)

Cycle 2 
NGT + bridle kitb 

(n = 31) P valuec

Mean SD Mean SD

Days of NGT feeding required 23.4 10.8 17.5 12.0

No. of NGTs required 2.5 1.6 1.3 0.5 < .01

No. of CXRs required for NGT position 3.4 2.5 1.6 0.6 < .01

Hours of feeding missed due to NGT displacement/
reinsertion

11.8 10.9 5.0 14.5

Total cost  
(includes cost of radiographsd + NGTe +/- bridle kitf)

£211.7  
(US $284.29)

£147.7  
(US $198.35)

£210  
(US $282.01)

£40.8  
(US $54.79)

aDocumented pressure sores in nonbridle group: 2.
bDocumented pressure sores in bridle group: 1.
cCalculated using t-test.
dCost of portable chest radiograph: £55 (US $73.86).
eCost of NGT: £10 (US $13.43).
fCost of bridle kit: £109 (US $146.38).
CXR, chest x-ray; NGT, nasogastric tube.
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costs that are reduced. For instance, patients are highly 
catabolic during severe infection, and their predominant 
energy source comes from their feedings. Missed feed-
ings are associated with longer length of stay in the ICU 
and in the hospital in general.9 Bridle kits have the poten-
tial to reduce the number of missed feedings by ensuring 
the NGT remains in the correct position.

Discussion
Many of the results are aligned with what is already 
known in the literature. A meta-analysis from 2014 con-
cluded that dislodgment is reduced with the use of a 
bridle kit.6 This change is what underpins many of the 
advantages seen, as an NGT that stays in place means 
additional radiographs are not required and feeding is 
not delayed.

COVID-19 critical care patients are very fragile and 
are dependent on ventilators for the majority of their 
stay. They are often on very high levels of ventilator 
support and moving the patient can lead to desatura-
tion or difficulties in ventilation. Therefore, reduction in 
any manual handling occurring as a result of the need 
for portable chest radiographs minimizes the chances 
of further negative events. Furthermore, nursing staff, 
along with the radiographers, are often the ones who 
must move these patients in order for the x-ray film to 
be placed behind the patient. This task is not easy, 
especially with limited personnel, and has the potential 
to cause injuries to both patients and staff members.

The knock-on effect of reduced NGTs and x-rays is 
also a reduction of work for the portable radiography 
team, in what is a very time- and resource-consum-
ing process of coming onto the COVID-19 CCU. Not 
only does the machine itself need to be wiped down 
thoroughly after use, but also the individual must use 
personal protective equipment (PPE) each time. There 
is a cost associated with PPE itself, as well as the time 
it takes to don and doff appropriately.

A reduction in chest radiographs reduces the irra-
diation of the patient and the potential irradiation of 
staff members. With bridling of the NGT, the radiation 
exposure is more than halved for the patient. Because 
the COVID ICU is often very busy, with patients in some 
cases being doubled up in a bed space, the scatter 

radiation is high. This can be reduced if fewer chest 
radiographs are required.

An additional benefit of a reduction in the mean 
number of NGT insertions per patient is also illustrated 
by anecdotal evidence. Over the studied period, we 
identified 2 traumatic pneumothoraces related to NGT 
insertion on the COVID-19 CCU, highlighting the poten-
tial risks of NGT insertion and the need to reduce its 
frequency, if possible.

One concern noted was that bridles could cause 
increased incidence of pressure sores. In the patients 
represented in this study, only 1 suffered a pressure 
sore (grade 2) directly related to the bridle. A subpopu-
lation of patients not bridled was also noted. This was 
significantly smaller than the main group; however, we 
had noted 2 incidences of pressure sores from their 
standard NGT and securement devices. Some studies 
have alluded to the potential for increased skin compli-
cations with bridle kits; however, studies looking specif-
ically at kits using umbilical tape (as in this study) show 
no significant increase in skin damage.10 This leaves 
us confident that there is no increased risk of pressure 
sores related to the bridling of patients when umbilical 
tape is used with the bridle kit.

NGT bridles require training to insert safely. With 
the introduction of bridling, our hospital’s nursing staff 
underwent training in order to be proficient with the 
bridle kits. This comes with a time commitment, and, 
like other equipment usage, it takes time to build confi-
dence. However, in this study, there were no concerns 
raised from nursing staff regarding difficulty of insertion 
or the time taken to do so.

Our study adds an objective measure of the benefits 
provided by bridle kits. Not only was there a reduction 
in the number of NGT insertions required, but we were 
also able to show a significant reduction in the number 
of chest radiographs required as well in the amount of 
time feeding is missed. While apprehension regarding 
bridle kits may be focused on cost, this study has 
shown that the savings more than make up for the initial 
cost of the kit itself.

Although the patient demographics, systemic effects, 
and treatment of COVID-19 are similar between different 
ICUs, a single-center study does have limitations. One 
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of these is the potential for an intervention in a single- 
center study to lead to a larger effect than that of mul-
ticenter studies.11 But as seen in previous studies, the 
dislodgment of NGTs is not just an issue in this ICU.12 
COVID-19–specific risk factors for NGT dislodgment 
also apply to all patients requiring invasive ventilation  
and proning.

Identification of whether a new NGT was inserted, or 
whether the existing NGT was replaced following dis-
lodging of an NGT, relied on accurate documentation by 
the relevant staff. The case notes did not always make 
this explicitly clear. Unlike other procedures commonly 
performed, documentation of NGT insertion is not 
formally done under the procedures heading, and, on 
occasion is not done at all. We recognize that manually 
searching notes only yields NGT insertions that have 
been formally documented. There is a potential for the 
number recorded to be lower than the actual number 
of NGTs inserted. However, when x-ray requests are 
cross-referenced with the notes, there is a significant 
degree of confidence that the vast majority of insertions 
are picked up.

One patient identified in the study required a Ryle’s 
tube as part of their critical care treatment. While sim-
ilar in nature to an NGT, these are unable to fit into a 
bridle and are at increased risk of dislodging during 
the patient’s critical care stay. The intended benefit of 
the bridle kit does not therefore extend to patients with 
Ryle’s tubes.

Conclusion
The COVID-19 critical care population requires signifi-
cant time on invasive ventilation and remains dependent 
on NGT feeding during this process. The risk of NGT 
dislodgment can be mitigated by using a bridle kit, as 
the number of NGT insertions a patient requires is sig-
nificantly reduced. Not only does this reduce the risk of 
inadvertent misplacement but also has a cost savings, 
as well as increasing safety for staff and patients. From 
this study, the risk of pressure injuries is not significant. 
The benefit of NGT bridling may be extended to other 
non-COVID long-stay ICU patients.

Future research looking at the efficacy of bridle kits in 
larger patient groups will help confirm the benefits seen in 

this study and will also provide better information with regard 
to any long-term complications associated with bridles.
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