LETTER TO THE EDITOR

Personal Protective Equipment: A Pandora’s Box
Gopal Chawla1, Nupur Abrol2, Kamna Kakkar3

A b s t r ac t
Countries all over the world writhing under the wrath of coronavirus face not only the challenge of protecting their population but the tougher
challenge of protecting their healthcare workers (HCWs) dealing with the patient population. This pandemic has put unprecedented pressure
on global healthcare systems, with personal protective equipment (PPE) being the most notable one. Apart from the challenge of procurement
of PPE, the major challenge is rationalizing the use of PPE in this war against corona virus disease 19 (COVID19). Using PPE comes with its own
set of problems such as extreme exhaustion, rashes, inability to consume food, or use washroom which can result in clouding of judgment
and breach of infection barrier. Making PPE user-friendly and limiting the interaction of HCW with COVID19 patients coupled with the use of
robotics, telemedicine, and other innovations is the need of the hour.
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Dear Editor,
Novel coronavirus infection, COVID19, has spread like a wild
fire engulfing the whole world in pandemic proportions. Countries
writhing under the wrath of this virus face not only the challenge of
protecting their population but the tougher challenge of protecting
their HCWs dealing with the patient population. This pandemic has
put exceptional pressure on global healthcare systems, with the
surge in medical demands exposing gaps in inventory of lifesaving
equipment such as ventilators, basics such as hospital beds, and
essentials such as personal protective equipment (PPE).1
Personal protective equipment, commonly referred to as “PPE”,
is an equipment worn to minimize the exposure to hazards that
cause serious workplace injuries and illnesses. The PPE is one of
the most valuable methods to prevent infection in HCWs who are
directly or indirectly being exposed to this virus. No country in the
world has proven to be adequately prepared for this pandemic
or has adequate number of PPE for their HCWs. So apart from
the challenge of procurement of PPE, there is a challenge of
rationalizing the use of PPE in this event of global shortage of PPE.
If PPE are used rationally, there will be less shortage. Not
everyone requires a full set of PPE. The HCWs exposed to aerosol
generating procedure requires a full set of PPE as compared to an
HCW who is shifting the patient. Similarly, a cleaner in COVID19
ward does not need respirator and may use a triple-ply surgical
mask instead.2 Additionally, most HCWs are not trained in donning
and doffing as was shown in a simulation-based study where 79.2%
HCWs showed contamination, necessitating simpler PPE protocols
and PPE education tools to ensure among HCWs. 3
In view of shortage of staff and anticipation of a longer battle,
HCWs are in for longer hours, which apart from mental exhaustion
has shown to have physical effects. Those who have used PPE
describe it as a coffin or as an essential evil. The use of PPE is a
must to prevent HCWs from getting infected, but it comes with
its own set of problems. Most of them describe that they become
extremely sweaty in a PPE in a matter of minutes, owing to the
impervious nature of the fabric used. Lack of isolated wards forces
most hospitals which are centrally air conditioned to not use air
conditioners in view of the risk of spreading infection. This makes
wearing PPE even more exhaustive, especially in tropical climate.
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Beard in men often impairs adequate fit of respirators. Many do
not shave even when it is recommended due to rigid personal
preferences or religious commitments. Tight fit respirators or masks
when used continuously for longer hours have shown to cause
rashes and headache by increasing the blood carbon dioxide level.
Inability to eat, drink, and use toilet makes wearing PPE even more
troublesome. Frequent fogging of goggles, excessive perspiration,
and limited mobility of limbs may cause fatal errors in patient
management.4,5

C a n W e A vo i d U s i n g  PPE?
Yes, we can, but we need to look into alternatives wherein we
limit the interaction of HCWs with the patients. This is possible by
incorporating “telemedicine” in our practice. Right from the start,
screening of the patient may be performed virtually, with a video
call, where an HCW can interact with the patient and determine
the need for further examination or testing, if required. Objective
screening with the help of a questionnaire, for example, a mobile
application-based questionnaire, where a patient can assess himself
or herself if he or she requires to be screened, is suggested. Artificial
intelligence-based applications would make these questionnaires
even simpler and user-friendly.6 Incorporation of screening booths
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and kiosks which are airtight glass cubicles fitted with gloves, which
can be maneuvered from inside, to take nasal and oropharyngeal
swabs for testing, is another option that limits the contact of HCWs
with the patients.7
Mildly symptomatic patients can directly take especially
designated marked routes and lifts to isolation wards, whereas
sick patients can be taken on a stretcher covered with plastic sheet,
thus obviating the need of a PPE by an HCW. It is necessary to utilize
robotic dispensers or mechanized carts which can be controlled
with remote for dispensing medicines, food and helping in virtual
physician ward rounds. Centralized vital monitoring, coupled with
24 hours dedicated closed circuit television surveillance, may be
used to detect worsening patient condition. The PPE-clad HCWs
can take care of critically ill patients as there is a no substitute for
human skill, improvisation and touch. What a doctor or nurse can
do, robots cannot, but in a pandemic like this, robots are a blessing!8
One should limit aerosol-generating procedures like
nebulization and the use of noninvasive ventilation (NIV). If NIV is
used, use of a helmet as an interface is recommended, rather than
oronasal/nasal interface.9 Cardiopulmonary resuscitation (CPR) if
required can be performed by automatic CPR machines, rather
than multiple HCWs.
The PPE-clad HCWs should have shorter duty hours followed by
adequate relaxation, preferably 4 to 5 hours each. This can tackle
the problem of eating and using toilet during the shift. The roster
of the staff should be prepared in a manner that a team of only a
minimum number of HCWs should be dressed in PPE and working
near the patient, while another team of HCWs should be on standby,
at a location away and safe. This will tackle the shortage of both
PPE and HCWs, if some workers do get infected, in the long-term.

C o n c lu s i o n
Difficulty in procurement of standardized PPE coupled with an
unpleasant user experience with PPE makes it necessary for HCWs
to look for an alternative strategy—a strategy that minimizes
contact of the HCWs with the patients without adversely affecting
patient care. However, HCW who has to remain necessarily in
contact with patients must be clad in adequate PPE—there is no
alternative to that.
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With the help of an engineer, ventilators can be tweaked to allow
adjustment of settings and alarm controls using a remote control.
This, in conjugation with centralized monitoring system, would
limit the number of bedside visits. Also, engineered textiles/fabric
must be utilized to create PPE that are impervious but breathable
and also easily washable with soap and water to make them fit
for reuse. Previously, technologically improvised suits have been
developed for use by miners and refinery workers, which prevent
exhaustion of the user by allowing circulation of water or air
in a tubing inside it to cool the temperature inside the suit.10,11
Options offered by technology are plenty, and we just need to
explore more.

372

Indian Journal of Critical Care Medicine, Volume 24 Issue 5 (May 2020)

1. The Lancet. COVID-19: protecting health-care workers. Lancet
2020;395(10228):922. DOI: 10.1016/S0140-6736(20)30644-9.
2. Rational use of personal protective equipment for coronavirus
disease (COVID-19) and considerations during severe shortages
[Internet]. [cited 2020 Apr 13]. Available from: https://www.who.int/
publications-detail/rational-use-of-personal-protective-equipmentfor-coronavirus-disease-(covid-19)-and-considerations-duringsevere-shortages.
3. Kang J, O’Donnell JM, Colaianne B, Bircher N, Ren D, Smith KJ. Use
of personal protective equipment among health care personnel:
results of clinical observations and simulations. Am J Infect Control
2017;45(1):17–23. DOI: 10.1016/j.ajic.2016.08.011.
4. Locatelli SM, LaVela SL, Gosch M. Health care workers’ reported
discomfort while wearing filtering face-piece respirators. Workplace
Health Saf 2014;62(9):362–368. DOI: 10.3928/21650799-20140804-03.
5. Huang H, Fan C, Li M, Nie HL, Wang FB, Wang H, et al. COVID-19: a call for
physical scientists and engineers. ACS Nano 2020(4):acsnano.0c02618
10.1021/acsnano.0c02618.
6. Smith AC, Thomas E, Snoswell CL, Haydon H, Mehrotra A, Clemensen J,
et al. Telehealth for global emergencies: Implications for coronavirus
disease 2019 (COVID-19). J Telemed Telecare 2020. 1357633X20916567
10.1177/1357633X20916567.
7. South Korea’s ‘phone booth’ coronavirus tests [Internet]. South China
Morning Post. [cited 2020 Apr 14]. Available from: https://www.scmp.
com/video/coronavirus/3075969/south-korean-hospitals-phonebooth-coronavirus-tests.
8. Rodriguez-Gonzalez CG, Herranz-Alonso A, Escudero-Vilaplana
V, Ais-Larisgoitia MA, Iglesias-Peinado I, Sanjurjo-Saez M. Robotic
dispensing improves patient safety, inventory management, and
staff satisfaction in an outpatient hospital pharmacy. J Eval Clin Pract
2019;25(1):28–35. DOI: 10.1111/jep.13014.
9. Cabrini L, Landoni G, Zangrillo A. Minimise nosocomial spread
of 2019-nCoV when treating acute respiratory failure. Lancet
2020;395(10225):685. DOI: 10.1016/S0140-6736(20)30359-7.
10. Nunneley SA. Water cooled garments: a review. Space Life Sci
1970;2(3):335–360. DOI: 10.1007/BF00929293.
11. Yazdi MM, Sheikhzadeh M. Personal cooling garments: a review. J Text
Inst 2014;105(12):1231–1250. DOI: 10.1080/00405000.2014.895088.

