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ABSTRACT

Objective: To determine the impact of a single tutorial session on the technique of donning and doffing the
personal protective equipment by health care workers.

Study Design: Cross-sectional comparative study.

Place and Duration of Study: Combined Military Hospital, Landi Kotal Cantt, from Mar 2020 to Jun 2020.
Methodology: Sixty two health workers were asked to demonstrate donning and doffing surgical mask, gown
and gloves, and the steps were evaluated as per a standardized checklist. Then, the participants were given
a single tutorial for the donning and doffing technique of personal protective equipment. They were asked to
demonstrate the technique of personal protective equipment use one week, one month and three months after the
tutorial. Any improvement was recorded in the checklist used earlier.

Results: The correct donning and doffing technique of personal protective equipment was demonstrated by 22
(35.5%) and 14 (22.6%) participants respectively before the tutorial. When evaluated one week after the tutorial,
this number increased to 48 (77.4%) and 38 (61.3%) respectively, showing significant improvement (p<0.05). The
technique of personal protective equipment use deteriorated significantly one month after the tutorial and dete-
riorated further after three months (p<0.05). The most common fault while donning and doffing the equipment
was the incorrect donning sequence, and self-contamination while taking off the gloves, demonstrated by 38
(61.3%) and 47 (75.8%) participants, respectively.

Conclusion: A single tutorial session results in significant improvement in the technique of using personal
protective equipment by health care workers but the effect was lost over time.
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INTRODUCTION

The spread of infection in a health care
facility is a major concern for health care workers
(HCW) all over the world. Infections can spread
from patient to patient, patient to HCW or HCW

can be prevented if the HCWs use PPE judiciou-
sly and practice hand washing*. The importance
of use of PPE has recently been highlighted
again during the outbreak of coronavirus disease
(COVID-19) which is caused by severe acute

to patientl. This can lead to a prolonged stay of
the patient in the hospital, increased mortality
and morbidity and an enormous increase in the
cost of health care2. Thus, it is very important to
prevent the spread of infections for patient safety
as well as the wellbeing of the HCW.

Health care facilities all over the world adopt
various methods and protocols to curb the spread
of infections. One of them is the use of Personal
Protective Equipment (PPE)3. Serious infections
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respiratory syndrome- coronavirus 2 (SARS-CoV-
2)5. As the COVID-19 infection has spread phe-
nomenally and become a pandemic, many HCW
have also been infected. Thus, the guidelines iss-
ued by Ministry of Health, Regulation and Co-
ordination, Government of Pakistané, as well as
WHO guidelines?, advise the HCWs to use PPE,
including gloves, face masks and gowns while
dealing with COVID-19 patients.

It is usually taken for granted that HCWs
are well versed with the appropriate use of PPE
and that they have been properly trained in this
aspect. Some health workers may never have
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been trained in the proper use of PPE. Thus, to
gauge the proficiency in PPE use amongst HCWs,
we conducted this research study. We hypothe-
sized that the HCWs (doctors, nurses, nursing
assistants and auxiliary staff) were not conversant
with the proper technique of donning and doff-
ing PPE. We further hypothesized that even a
single practical tutorial session instructing the
HCWs regarding the proper technique will result
in sustained improvement in their PPE donning
and doffing skills.

METHODOLOGY

This was a cross-sectional comparative study
carried out in Combined Military Hospital, Landi
Kotal from 1st March 2020 to 10th June 2020. We
took approval to carry out the research study
from the hospital’s Ethics Review Board (Letter
ref # 01/2020 dated 20 Feb, 2020). We employed
the total population sampling strategy wherein
we recruited all the HCWs performing their du-
ties in the Emergency Department, Department of
Medicine and Intensive Care Unit of the hospital.
These departments were selected because the
HCWs working there would be the ones dealing
with COVID-19 patients. We used the total popu-
lation sample because of the small size of the
population under studys. Informed consent was
taken from the participants in the study. The par-
ticipants were first interviewed to ascertain their
age, sex, years of service and field of work. They
were also asked whether they had received prior
formal training in the use of PPE. If they had,
they were asked what the mode of instruction
was (theoretical or practical) and how long it had
been since they got that training. They were then
asked to demonstrate how to don and doff PPE,
which included face masks, gloves and gowns.
The technique was assessed using a standardized
checklist used in John et al’s study® (fig-1). This
checklist was based on CDC recommendations
for PPE use.

With the help of this checklist, we found out
which steps of the donning and doffing proce-
dures were performed incorrectly. Afterwards,
we provided a tutorial session for the participants
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of the study. First, we educated them about the
proper donning and doffing of PPE as per CDC
guidelines!?, with the help of Power Point slides
and practical demonstration. This was followed
by a hands-on practice session. The participants
were divided into batches of six. Each participant
was given individual attention until he/she
started donning and doffing the PPE as per CDC
guidelines.

After one week, the participants were asked
to demonstrate the donning and doffing of PPE.
Their technique was evaluated using the same

Age

Sex

. Profession

. Years of Sve
. Place of Duty
Putting on PPE:

[ N

a. Correct order of PPE (gown first / mask / gloves last)
b.  Gown tied (circle Dn!ne: at the front / back)
c.  Visible skin at wrist
. PPE Removal:
a. Otder of glove removal [] Before gown

[ Yes
[ Yes
[ Yes

[ Ne
[ Ne
[ Ne

w3

[CJWith gown  [] After gown
b. Correct glove removal technique
- Using gloved hand, grab palm area of the other glove and peel off;

- Slide fingers of ungloved hand under remaining glove at wrist and peel off

[ Tearing of glove during removal [ Yes ] No

d. Inappropriate gown removal [1 Yes ] Ne
Comment

3 Contact with environment while removing PPE O Yes [CINo

f Gown folded or rolled inside out into bundle during removal Clyes CINo

g Hand hygiene performed after PPE removal CYes [No

h. Other Observations:
8. Have you been taughthow to put on and take off PPE?

9. How were you taughtand when?

Figure-1: Checklist for personal protective equipment
donning and doffing.

checklist that was used earlier. If a participant
performed even a single step incorrectly, the
technique was regarded as flawed. This was done
because even a single faulty step would result in
contamination of the body/ clothes of the HCW.
This evaluation of PPE donning and doffing
technique was repeated one month and three
months after the tutorial session, to determine the
extent to which the instructions given in the
tutorial were followed over a while.

The data was analyzed using SPSS version
23. We looked for any improvement in the PPE
donning and doffing technique after the single
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tutorial session by comparing the technique
before the tutorial with the technique one week
afterwards. We also evaluated whether the imp-
rovement was sustained over some time by com-
paring the results from one week after the tutorial
with the results one month and three months
afterwards. We used McNemar test for paired
samples to determine if the difference of results
was significant. A p-value <0.05 was considered
statistically significant.

RESULTS

There were 62 participants in the study. Out
of them, 53 (85.5%) were male and 9 (14.5%) were
females. There were 8 (12.9%) doctors, 3 (4.8%)

Table-I: Correct donning technique of Personal

Protective Equipment before training & one week £ 60 Correct Donning Technique
after training,. % 5 18
One Week After Training =
Before Incorrect | Correct p- g 40 34
. Total ©
Training | Procedure | Procedure value £ 30 27
n (%) K 22
n (%) n (%) £ o0
Incorrect i
Procaqur | 14(226) | 26 (419) | 40 (645) % 10 J
< 0
Correct - 2 (355) | 22355 | 00 z
Procedure Before 1week after 1 month after 3 months
Total 14 (226) 48 (774) 62 (100) tutorial tutorial tutorial after tutorial
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of PPE. The instructions had been in the form of a
practical demonstration by a co-worker or senior
during work. Instruction regarding PPE use had
not been part of any formal classroom lecture nor
had it been evaluated in any exam. All those who
had received some form of tutorial or demon-
stration had received it during the initial year of
practice, 3 to 19 years ago, mean duration since
last training being 8.5 * 3.6 years. Eight (13%)
participants did not recall any training, either
theoretical or practical, regarding the correct tech-
nique of donning and doffing PPE. All of these
eight were paramedics or Ayabhs.

When demonstrating donning of PPE initia-
lly, only 22 participants (35.5%) demonstrated the

Table-II: Correct doffing technique of Personal
Protective Equipment before training & one week
after training.

One Week After Training
Before Incorrect | Correct p-
. Total
Training | Procedure |Procedure n (%) value
n (%) n (%)
Incorrect
Procedure 24 (38.7) | 24 (38.7) | 48 (77.4)
Correct <0.01
Procedure - 14 (22.6) | 14 (22.6)
Total 24 (38.7) | 38 (61.3) | 62 (100)

nurses and 51 (82.2%) auxiliary staff, including
nursing assistants, operation room assistants and
“Ayahs” (helpers). The age of the participants
ranged from 23 to 50 years, mean being 31 + 6.94
years. The participants had years of service
ranging from 2 to 19 years, mean being 9 + 4.5
years.

Out of the 62 participants, 54 (87%) had rece-
ived instructions regarding donning and doffing

Figure-2: Number of health care workers demo-
nstrating correct personal protective equipment
donning technique.

Correct Doffing Technique
40

30

38
29
26
20
14
10 I
o0

1week after 1month after
tutorial tutorial

Number of Health Care Workers

3 months
after tutorial

Before
tutorial

Figure-3: Number of health care workers demon-
strating correct personal protective equipment
doffing technique.

correct technique while 40 participants (64.5%)
performed one or more steps incorrectly. The
most common mistake was the incorrect seq-
uence of putting on PPE, demonstrated by 38
(61.3%) participants. When evaluated one week
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after attending the tutorial session, 48 partici-
pants (77.4%) performed all the steps correctly.
The difference between the two performances
was statistically significant (p<0.01). The cross
tabulation data for donning of PPE before and
one week after the tutorial is shown in table-I.

The number of participants demonstrating
correct PPE donning technique fell to 34 (54.8%)
after one month, and to 27 (43.5%) after three
months of the tutorial, as shown in fig-2.

This decline at one month and three months
was statistically significant (p<0.01) when compa-
red to the 1-week post-tutorial results. However,
when we compared the results from before the
tutorial with the results three months afterwards,
they were not statistically significant (p=0.424).

The PPE doffing technique was observed
before and after the tutorial in the same way.
Before receiving the tutorial, only 14 participants
(22.6%) performed all the steps correctly and in
the correct order. The most common mistake
made was the incorrect technique of taking the
gloves off, resulting in self-contamination which
was demonstrated by 47 (75.8%) participants.
One week after the tutorial session, 38 partici-
pants (61.3%) demonstrated the correct doffing
technique. The improvement in the result was
statistically significant (p<0.01). The cross tabula-
tion data for doffing of PPE before and 1 week
after the tutorial is shown in table-IL

After one month, the number dropped to 29
(46.8%) and after three months, to 26 (41.9%), as
shown in fig-3.

The decline after one month and three
months, as compared to the initial post-tutorial
results was statistically significant (p=0.002 and
0.001 respectively). When the pre-tutorial and 3-
months post-tutorial results were compared, the
participants still showed statistically significant
improvement in PPE doffing technique (p=0.002).

DISCUSSION
Personal protective equipment is used by

health care workers in emergency departments,
laboratories, operation theaters, intensive care
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units, etc. Even with such extensive use, nume-
rous studies have reported that HCWs do not
practice the correct technique when putting on
or taking off PPE215, In our study, we also found
out that the majority of HCWs demonstrated
faulty PPE donning and doffing techniques. Thus
our study corroborates the result of previous
such studies.

The most common fault during PPE donning
was that the order in which various items were
put on was wrong. As per CDC guidelines, the
gown should be donned first, followed by the
mask (and goggles) and the gloves should be
worn in the end. This sequence is important to
keep the gloves “clean”, meaning to say that the
chances of the gloves getting soiled or contami-
nated are kept at a minimum by donning them
last of all. Likewise, when taking the PPE off, the
gloves should be doffed first, and with care so
as not to contaminate the skin or clothes, as the
gloves are the most contaminated among the
PPEs. Thus, this step is very important and is the
one performed incorrectly most often. There are
many studies which have reported self-contami-
nation to be a common error made while taking
the gloves offl617. Our study confirms the same
result.

The reason behind the frequent errors in
using PPE may be lack of formal training? as
PPE use is not formally taught in the majority of
medical schools?. Most HCWs only receive infor-
mal training in PPE use, mainly in the form of an
“on job training” by a colleague or a senior’s. The
situation is the same for paramedical staff. Thus,
the casual method of the trainer or the trainee
may be responsible for the adoption of wrong
practices of using PPE. Secondly, PPE is not as
commonly used in our health care facilities as it
ought to be?. The reason for this underuse might
be the lack of health care workers’ insight into its
importance in preventing infections or a lack of
resources. The lack of resources is a significant
cause in low-to-middle income countries? such as
Pakistan. In this regard, a systematic review was
conducted by Chughtai et al? regarding PPE use
in Pakistani hospitals, dental clinics and labora-
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tories. The study revealed that personal protec-
tive equipment was simply not available in
manyhealth care facilities. Even when available,
the HCWs do not always use them as they are
either “saving” them for more important proce-
dures or simply do not care to use them as a rou-
tine precaution against disease transmission.

We demonstrated in our study that even a
single intervention in the form of a tutorial
session regarding the correct PPE donning and
doffing technique can improve the HCWs’ skills
in using PPE significantly. There have been other
studies with similar results, demonstrating the
effectiveness of a single tutorial session in impro-
ving the participants’ practices?!. A study carried
out by Diaz-Guio et al compared the PPE donning
and doffing technique of HCWs before and after
a tutorial in the form of a clinical simulation exer-
cise2. They observed 100% success in donning
and 94.8% in doffing of PPE whereas none of the
participants had been successful in donning or
doffing the PPE satisfactorily before the tutorial.
Tomas et al also demonstrated that the self-conta-
mination rate among HCWs dropped from 60%
to 18.9% after a single training session?.

The HCWs have to be trained regularly in
the use of PPE or else the skill may be lost over
time. It is well known that people maintain their
knowledge and skills throughrepetition and prac-
tice. Our study revealed that the majority of the
participants had received training of using PPE
only in the initial years of service. When they
went through training as a part of this study,
their technique of using PPE improved signifi-
cantly. However, it deteriorated significantly over
the next three months. This emphasizes the need
of repeated training sessions for HCWs to main-
tain their competence in PPE use. Hospitals us-
ually run regular training courses for some essen-
tial skills like basic life support and advanced
cardiac life support courses?t. This ensures that
these skills are not lost over time. In the same
way, if HCWs are taught about PPE use and the
correct donning/ doffing techniques regularly, we
can expect HCWs to have continued competence
in these skills. Alhmidi et al demonstrated the
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improvement in the participants’ PPE donning
and doffing technique after a single tutorial ses-
sion, and suggested to conduct training sessions
at regular intervals and during outbreaks to
maintain the skill level of the HCWs24,

The correct use of PPE is an immensely
important skill to acquire for any health worker.
Thus, it should ideally be taught at an early level
during health care workers” training. Milward et
al demonstrated in their study that if the infec-
tion competency training is imparted at under-
graduate level, it provided lasting knowledge
and practical benefit to the students. John et al
reported that 59% of undergraduate students had
not had any sort of training in PPE usage?®. Thus,
we recommend that the training for PPE donning
and doffingto beincluded in the undergraduate
medical curriculum, followed by refresher sess-
ions at regular intervals. It is likely to benefit the
medical personnel and their patients in the long
run.

LIMITATION OF STUDY

In our study, the sample size was small and
the participants were from only those depart-
ments of the hospital which regularly deal with
infectious patients. The HCWs working in these
departments may have a different attitude to-
wards PPE use as compared to other departments
that do not deal with emergencies very freqg-
uently and regularly. Thus, the participants of
our study may be using PPE more often to pre-
vent getting infected from patients and thus, their
proficiency in using PPE cannot be generalized.
Further study needs to be conducted, in multiple
departments and preferably in multiple centers,
to ascertain the actual level of competence of PPE
use among health care professionals.

Secondly, the HCWs might have performed
the PPE donning and doffing differently as com-
pared to their usual practices as they knew that
they were being watched. This bias in the results
cannot be ruled out.
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CONCLUSION

The majority of HCWSs do not use the correct

technique of donning and doffing PPE. A single
practical tutorial session instructing the HCWs
regarding the proper technique results in impro-
vement in their PPE donning and doffing skills.
However, this improvement is not sustained over
some time.
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