International Journal of Current Research and Review
DOI: http://dx.doi.org/10.31782/IJCRR.2021.13813

Original Article

hd A Questionnaire Survey on Usage of Aerosol Boxes:
An Indian perspective

Scopus

IJCRR
Section: Healthcare
ISI Impact Factor
(2019-20): 1.628
IC Value (2019): 90.81
SJIF (2020) = 7.893

Copyright@IJCRR

ABSTRACT

Introduction: The barrier method is one of the most effective methods to control the spread of infectious diseases.
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Objectives: Intubation and extubation are aerosol-generating procedures and to safeguard from getting the infection in a pan-
demic situation like SARS-COVID19, the aerosol boxes are popular among health care workers. This questionnaire survey was
carried out on the anesthesiologist resident doctors working in various medical colleges across India to identify the views of
front-line professionals’ on the worth of the aerosol boxes during various procedures.

Methods: This survey was conducted on 153 respondents with asking 25 questions regarding various usage of aerosol boxes
related to intubation, extubation and sterilization. Gender and experience of more than 10 intubations were sought to find out
whether it has any influence on the overall decision making. Statistical analysis was done with SPSS, chi-square tests used for
categorical variables.

Results: Out of 153 participants 64.5% of respondents were female and 35.5% were males. 49.3% had more than 10 intubation
experience with the boxes. Mask ventilation was difficult for 91% and intubation was difficult for 98% of respondents. 90% of
respondents were against the use of the box for difficult intubations. More experienced one was in favour of selectively removing
the mask while intubation (P<0.001). Use of boxes for extubation and in ICU was better among experienced with P<0.001 and
P=0.010 respectively. Patient contamination (54%) and inadequate sterilization (55%) of boxes believed by many as problems
related to its use.

Conclusions: Aerosol boxes are used by good numbers for mask ventilation and easy intubation, the experienced ones were
more comfortable in using them for extubation and ICU procedures, however, sterilization and contamination is an issue to deal
with.
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INTRODUCTION extubation. With the current pandemic of SARS-COVID19

it’s assumed that the viral load plays a significant role in
getting a severe infection,' physical barrier in the form of
aerosol boxes gained much importance (FIGURE-1) for do-
ing aerosol-generating procedure. The first of its kind was

The barrier method is one of the most effective methods to
control the spread of infectious diseases. Face shields, masks,
respirators, hand gloves, leg covers, personal protective

equipment (PPE), even isolation chambers act as a barrier
to non-infectious individuals from getting infected. Continu-
ous use of such form of barriers useful to protect from get-
ting infected but simple barriers like masks, shields, PPE are
disposable which cause much environmental pollution and
isolating critical patients not always possible. Anaesthesiolo-
gists are at risk as there is a high possibility of breach of the
barrier while doing high-risk aerosol-generating procedures
from the close appropriation of patients like intubation and

described by a Taiwanese doctor.> The average dimension of
those aerosol boxes are being 52*52 which fits the head end
of patients on the operating table. The box has 2 openings
towards the anaesthesia machine end for the operator’s hand
insertion and another circular opening in the side for assis-
tance. With gaining popularity over the boxes many modi-
fications attempted over the past months with regard to the
changing the shape of the opening, location of the opening,
creating additional hole for assistance, changing the material
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for disposable use, sloping of the top part of the transparent
glass for better visibility and was effective to varying extents
in addressing the short comings of the initial design.** How-
ever, the aerosol boxes have many limitations too. As these
are new things to adapt it takes some time to get skilled to
do safe procedures with this box. Delay in airway manage-
ment is common with these boxes making the patient prone
to desaturation during the induction phase of anaesthesia.’
The visibility is an issue with fogging of head shields, spec-
tacles and the refractory error it adds to the problems. Diffi-
cult hand-eye coordination increases the user inconvenience
as the hand movement is limited inside the boxes. Alignment
of the head for intubation is also an issue. The aerosol boxes
were thought to decrease the use of PPE which were scanty
at the time these boxes started in use however contamina-
tion of the head end of the patient is a real problem with the
use of it. With the difficulties of airway management with
boxes and limited space inside the box area, more patient
parts in the head-end, come to contact with the anesthesiolo-
gist, contaminating the surface. Aerosol boxes are thought to
help to reduce the spread of aerosol during extubation, their
use has never been evaluated. Acceptance of the aerosol box
for intubation in ICU is uncertain due to added challenges of
managing critical patients and set up as well. With a limited
no of randomised control trials, we thought a questionnaire
would be the best guide at present regarding the usefulness
and shortcomings of the aerosol boxes. The primary objec-
tive of the study is to collect the majoritarian view concern-
ing the use of aerosol boxes and problems associated with
them based on their personal experience.

MATERIALS AND METHODS

This survey was undertaken among anaesthesiologist resi-
dent doctors in various medical colleges across India. As it
is a questionnaire-based survey, ethical approval was not re-
quired. The survey group were residents with experience of
more than 2 years of experience. For clarity of thought and
understanding, while answering, the questions were framed
in simple terms. The replies were sought with google forms
sent to individuals through their mobile contact no. To pre-
vent bias while answering the messages, they were asked not
to communicate with anyone else regarding these questions
before filling in the suitable replies. The answers were con-
verted to spreadsheets and graphs and verified for the results.

A total of 25 questions was posted to anaesthesia post-
graduate resident doctors across various medical colleges in
India. Each question had multiple choices out of only one
answer supposed to select. Some questions were framed in
such a way that, multiple answers possible however it was
not allowed to do so with an intent to find the majoritar-
ian view. Years of experience in anaesthesia, age and gender
were asked in the questionnaire to identify their influence if

any on the overall decision making. Less than 10 intubation
attempts with the aerosol boxes are placed in a separate cat-
egory as their answers may not represent the true outcome.
Out of the respondents’ experience, they were asked to com-
ment on gross suggestions regarding the aerosol box use.
Safety of using the aerosol boxes being carried out by ask-
ing for frequency of desaturation or complication incidences
while managing the airway. Using the aerosol boxes for ex-
tubation and use in ICU were specifically sought to find out
views regarding its usefulness.

The sample size was calculated using Statistical Software
G Power 3.1.9.2. We Calculated the no of resident doctors
being approximately 6000 based on the admissions and as-
sumed 50% of them either have availability or have done at
least 5 incidences of airway management with aerosol box.
With a power of 80% and an alpha error of 0.05 and con-
sidering a moderate effect size of 0.55, the sample size was
calculated to be 143. However, considering the possibility of
improper entries 150 entries were sought.

Statistical analysis was performed using IBM SPSS (version
20, IBM, I. The categorical variables were expressed as fre-
quencies with percentages. The Chi-square test was used to
assess the distribution of observed variables. P < 0.05 was
considered statistically significant.

RESULTS

A total of 153 respondents took part in the survey. Out of
which 64.5% were female and 35.5% were male. Respond-
ents with experience of 10 or more intubations with aerosol
box constituted 49.3%. With strict institutional guideline,
a significant no of residents had exposure to more intuba-
tions with the aerosol box (P=0.005). A total of 38.2% of
respondents believed that the aerosol boxes useful in pro-
tecting against the spread of the virus while others either not
sure or not convinced regarding its worth. Despite the view
of the difficulty in mask ventilation (91%) and intubation
(98%) at some point of the procedure,71% recommend us-
ing the box for mask ventilation and 77% were in favour
to use it for easy intubation. However, for difficult intuba-
tion, there seems to be a consensus among 90% of respond-
ents against using the aerosol boxes (Figure 2). Significant
female respondents (FIGURE-3) were against the use of
aerosol boxes for difficult intubation situations (P=0.001) as
compared to males. A total of 68% of respondents had expe-
rienced patient desaturation during intubation at some point
in time. Crisis needing for frequent removal of the box for
intubation was experienced by 18% of respondents (Table
1), whereas removal was significantly rare in male residents
(P=0.03). Limited hand movement inside the box (38.2%)
and visibility (32.9%) were considered as a major reason for
difficult airway situation, however, the former was found to
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be a majoritarian view with less experience than the latter,
(Table 2) which was the common view of the more expe-
rienced respondents with more than 10 intubation attempts
(P=0.007). Early fatigue was a complaint by 44.6% of the re-
spondents with 27% complained so in occasional situations.
Probably due to the difficulties in airway management 52%
of respondents were in favour to use the box while mask ven-
tilation and electively remove it while intubation (Table 3).
This opinion was significant among the most experienced
ones rather than the other group with having lesser experi-
ence (P<0.0001). Many believed the inside box area was
space-constrained (73%), and high chances of contamina-
tion, add 55% of respondents either believed boxes were not
sterilized or did not have a clue whether done so. A total of
73% believed boxes useful for extubation and proportion-
ately used too (68%), however, 31% of respondents experi-
enced removal of the box during extubation at some point to
manage airway related complications which are also reflect-
ed in 26% believing that in fact, extubation complications
increased with using the aerosol boxes (Figure 4). The result
for ICU intubations was also not encouraging with 42% of
respondents not using it, (Figure 5) and the major reason be-
ing the emergency airway situation gives very little time to
use the boxes (55%).

DISCUSSION

Our survey tried to evaluate individual belief and difficul-
ties faced by resident doctors while adapting to the new skill
of airway management with using the aerosol box. Almost
50% of residents still are not enough experienced with us-
ing the boxes, probably that is related to liberal institutional
guidelines and individual assumption regarding worth of
using it. The unanimous view of difficulty in intubation,
along with constraint of space, limited hand movement
played a role in less no of residents using it. Studies have
proven intubation takes significantly higher time with us-
ing the intubation boxes with first pass success with aerosol
boxes use was 75-83%, which could be one of the reason
of high incidence of desaturation and urgent removal of the
box among the patients while intubation.” Less experienced
ones had major complain of limited hand movement issues
while more experienced ones seem to adapt to the changes
well, however, visibility was an issue in the latter (Table
2). With the use of face shields, safety goggles, masks and
many wearing glasses, the boxes add another barrier, caus-
ing refractory changes to visibility as well as fogging cre-
ates enough discomfort while managing the airway. With
the increase in intubation time and uncomfortable hand
positions, fatigue of fingers was noted as a major cause of
limited acceptance of the aerosol boxes. With mask ventila-
tion being an aerosol-generating procedure and intubation
is done in a controlled manner with the adequate effect of

paralytic agents,® significant number of respondents (Table
3) with more than 10 intubation experience were in favour
of removing the box electively while intubation after the
initial mask ventilation with it as compared to respondents
with less experience (P<0.001). Limited space inside the
box area while intubation and difficult hand movements
make the inside box area prone to contamination, which
negates the actual purpose of the introduction of the boxes.
The virus survives on plastic for 6-7hrs, so an unsterilized
box or contaminated patient coverings can be a potential
source of infection.” Studies have proven with the aerosol
boxes, the inside area of the transparent acrylic is contami-
nated with the aerosol particles,'® however many respond-
ents were sceptical about the adequacy of sterilization of
the boxes after their use, which makes them a prominent
infective source rather than giving protection. Probably for
the same reason, adverse opinion exists with regards to the
use of rigid reusable barriers.!" Extubation is a significant
moment to generate aerosol due to the cough related to
emergence from anaesthesia and irritation of endotracheal
tube. Good no of respondents believed the aerosol boxes
useful for extubation (71%) the experienced ones were
significantly better users as compared to less experienced
ones. (Table 6). A high no of respondents (31%) faced the
situation of removal of boxes while extubation which is
again significantly less with those experienced (P<0.001).
Airway complications are 3 times more common during ex-
tubation than during intubation,'? and with the use of aero-
sol boxes, the risk is manifold in facing undesirable situ-
ations during extubation. Airway procedures in ICU need
special mention as the COVID related lung damage make
the patients left with very limited or no lung reserve with
most patients oxygenated with non-invasive ventilation
or high flow nasal oxygen therapy. With worse outcome
among mechanically ventilated patients with COVID relat-
ed lung damage, patients are referred to intubate, late in the
course of the disease.!® Due to all the above factors, intuba-
tion in ICU, are of grave emergency with very limited time
to react and do the procedure. That makes the use of aerosol
boxes in ICU very challenging. Probably that’s reflected in
significant no of respondents (42%) not using the boxes for
airway management in ICU, however the experienced ones
the acceptance is significantly better (P=0.010).

The limitations of our survey include, majority of respond-
ents are less experienced with airway management with the
aerosol box, which is also of not uniform type everywhere
with some modification based on the preference. There was
no uniformity in strict institutional guideline regarding its
use in many of the respondents. A comparison of airway
management with and without box was not done. Also, the
questions were subjective which leaves scope for future re-
search to objectively assess the outcome.
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CONCLUSION

Aerosol boxes are believed to be effective in curbing the
spread of the virus to health care workers. Effective use is
accepted in the form of mask ventilation, easy intubations.
In difficult intubation cases, its use is not preferred. Cleaning
the boxes after the procedure is an issue to address. Usage
of the box for extubation is a preferred modality to limit the
spread of aerosol, which need some experience to adapt. The
ICU setting where the need to use the box is most being used
least.
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Table 1: Incidence of emergency removal of the box while intubation

GENDER Rarely
Female 14
Male 16

Sometimes P-Value
82
0.0
38 >

Table 2: Reason for difficulty in airway management

Alignment Limited movement Positioning Visibility P-value
<10 no Intubation with box 16 36 8 16
. L 0.007
>10 no of intubation with box 12 22 8 32

Table 3: Recommendation regarding elective removal of the box after mask ventilation for intubation

<10 no Intubation with box

>10 no of intubation with box

No

50
22

Yes P-Value
26
<0.0001
52
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Figure 1: Aerosol Box.
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Figure 2a: Difficulties in procedures with aerosol box use.
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Figure 4: Aerosol Box use for Extubation.
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Figure 5: Aerosol box use in ICU.

L] It J Cur Res Rev | Vol 13 - Issue 08 - April 2021




