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ABSTRACT

Introduction With the emergence of SARS-Cov-2, the
Centers for Disease Control and Prevention (CDC) defined
mandatory guidelines for donning and doffing personal
protective equipment (PPE) among dental healthcare
professionals. The study’s objective was to improve the
compliance of the donning and doffing protocols for PPE
among dental practitioners by the Plan, Do, Study, and Act
(PDSA) cycle.

Materials and methods A quasi-experimental study was
conducted on a sample of dental healthcare professionals
using the non-probability purposive technique. In the first
planning stage, compliance with CDC-approved donning
and doffing was assessed on the clinical premises. In

the second stage, an educational session was arranged
with all the healthcare professionals to explain stepwise
guidelines of donning and doffing to improve the quality
of donning and doffing compliance. In the third stage,
improvement in the quality outcome was then assessed
after the session. Data were normally distributed.
Qualitative variables for all the steps of donning and
doffing are reported as frequency and percentages. Pareto
charts were made to assess the non-compliance rate for
donning and doffing protocols among dental healthcare
professionals.

Results There was an improvement of 44.55% in the
hand hygiene practices before wearing the PPE after the
second step of the PDSA cycle. A percentage improvement
of 7.4% was recorded for removing jewellery, wearing the
gown and wearing a surgical cap. No improvement was
seen in securing the mask/ respirator ties, washing hands
after wearing the respirator, placing the goggles or face
shield practices.

Conclusions PDSA cycle improved the overall compliance
to PPE donning and doffing practices. Most of the protocols
were followed by the dental healthcare professionals;
however, some of them remained the same or worsened
due to ease in SARS-CoV 2 restrictions.

INTRODUCTION
With the emergence of SARS-CoV2, the infec-
tion control guidelines for dentists became
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WHAT IS ALREADY KNOWN ON THIS TOPIC

= Plan, Do, Study, Act (PDSA) cycle is a study design for
rapidly testing a change in improvement of quality.

WHAT THIS STUDY ADDS

= In this study, we used PDSA cycle on steps of don-
ning and doffing of personal protective equipment
(PPE) among dental professionals. PDSA cycle im-
proved overall compliance to PPE donning and doff-
ing practices.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= Goal was to assess advantage of PDSA model in re-
inforcing mandatory protocol, steps in an emergen-
cy, in healthcare environment. Since improvement
was observed in 18 steps of donning and doffing,
which proves that this model can be employed glob-
ally to improve the quality.

more stringent than ever. The coronavirus
pandemic intensified rapidly after being
diagnosed in China in 2019 with report-
edly a wide range of signs and symptoms.’
The SARS-Cov-2 is transmitted through
droplet inhalation or coming in contact
with a contaminated surface and subsequent
contact with oral, nasal, or eye mucosa.” The
exact clinical manifestations of SARS-Cov-19
are still unclear but some common symp-
toms reported include fever, sore throat, and
shortness of breath while some patients may
remain completely asymptomatic.” * Due to
the risk of virus transmission from aerosol-
generating procedures many countries
only allowed dentists to provide emergency
treatments”” while postponing all elective
treatments.® Preventing the spread of the
infection was the most desired outcome for
public health." ?'” Over time, the healthcare
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authorities were not only able to understand the viral
pathology better, but several preventive measures such as
social distancing, hand hygiene, wearing of a mask, use
of personal protective equipment (PPE) and vaccination
against SARS-Cov-2 were introduced and implemented.'!

WHO declared PPE mandatory for all health workers
including dentists. Based on the risk of exposure, the
healthcare providers were classified using the occupa-
tional risk pyramid developed by the Occupational Safety
and Health Administration department. According to
this department, dental healthcare providers (DHCP)
were classified as ‘very high risk’.* ¥ To minimise the risk
of virus transmission in dental clinics, a proper advised
protocol for donning and disposing of PPE should be
followed.® The Centers for Disease Control and Preven-
tion (CDC) then defined a mandatory protocol for
donning and doffing PPE."” Hegde reported that cross-
infection can be restricted to 98% if defined donning and
doffing guidelines are properly followed."* Even slight
negligence in following the protocols can lead to serious
consequences to the safety of healthcare professionals as
well as patients.

Another recent quality improvement (QI) project"
conducted on donning and doffing used evidence-based
literature and QI tools to design and operationalise
donning and doffing areas with a focus on people, tasks,
and environment among ward healthcare providers.

The Plan, Do, Study, Act (PDSA) cycle is an accepted
study design for rapidly testing a change in the improve-
ment of quality.'® Methodology of this systematic study is
planning it, trying it, observing the results, and acting on
what is learnt. It is a scientific method used for action-
oriented learning. Once the changes are thoroughly
tested, PDSA cycles can be used to implement or spread
these changes and improve the quality ofany system or
organisation.'”

Personal P
Availability

gative Pressure Op

In this study, we used the PDSA cycle on the steps of
donning and doffing PPE among dental healthcare
professionals. The short-term outcome of this PDSA
model was to increase the compliance of donning and
doffing of PPE among dental healthcare professionals.
The long-term goal was to assess the advantage of the
PDSA model in reinforcing any mandatory protocol,
steps to be followed in an emergency, and novel protocols
being introduced in the healthcare environment.

MATERIALS AND METHODS
The study design was quasi-experimental with a non-
probability sampling technique.

A total of 27 participants including Faculty, Residents,
dental hygienist, and dental assistants were included
in the study. The sample size was calculated using the
formula n= (8 ([CV]® [1+[(1-PC)]*].)/[PC]* with the
value of coefficient of variation in per cent (CV) as 20
and percentage change (PC) in means as 15."

Inflation of 10% for the non-response rate was added
to achieve 80% power. All dental care professionals aged
over 18 years including faculty members, hygienists and
dental assistants regularly dealing with patients during
the pandemic were included in the study from December
2020. We excluded the professionals who were allocated
by the department to assess donning and doffing of the
PPE. The evaluating team consisted of a dental floor
supervisor, a dental resident, and a consultant. All of these
evaluators had a minimum 3years of work experience.

The fishbone diagram was used to assess the poten-
tial causes of non-compliance to the PPE guidelines
among dental healthcare professionals (figure 1). Data
were collected by well-defined guidelines of CDC and
approved by AKUH of donning and doffing of PPE steps
were recorded (table 1).
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Figure 1 Fish-bone diagram. PPE, personal protective equipment.
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Table 1 Percentage of compliance of guidelines of donning
and doffing of PPE dental care professionals

Percentage Compliance
Before After

Steps of donning and doffing Improvement

Temperature 70.4% (19) N/A
Sehat APP 70.4% (19) N/A
Donning

1 Removing jewellery 51.9% (14) 59.3% (16)

2 Wash hands or use
alcohol-based sanitizser
before wearing PPE

25.9% (7)  70.45% (19)

3 Gown fully cover torso
from neck to knees, arms
to ends of wrists and wrap
around the back

4 Fasten in back of neck and 96.3% (26) 100% (27)
waist

92.6% (25) 100% (27)

= = = =

5 Secure ties or elastic
bands of the Mask/
Respirator at the middle of
head and neck

96.3% (26) 96.3% (26)

6 Fit flexible band to nose
bridge

77.8% (21) 88.9% (24)
7 Fit snug to face and below 59.3% (16) 88.9% (24)
chin

8 Fit check respirator 66.7% (18) 77.8% (21)

= = =

9 Wash hands or use an
alcohol based sanitisers

55.6% (15) 55.6% (15)

10  Wear surgical cap 85.25 (23) 92.6% (25)

—y

11 Place goggles or face
shield over face and eyes
and adjust to fit

88.9% (24) 88.9% (24)

12 Wash hands or use an
alcohol based sanitisers
again

18  Gloves extend to cover the 70.4% (19) 59.3% (16)
wrist of the isolation gown

81.5% (22) 40.7% (11)

Doffing

14 Using a gloved hand, grasp 55.6% (15) 66.7% (18)
the palm area of other
gloved hand and peel off
first glove

= =

15 Perform hand hygiene 81.5% (22) 81.5% (22)

16 Remove goggles and face 70.4% (19) 92.6% (25)
shield from the back by
lifting head band or ear
pieces

17  Discard it in a waste
container

70.4% (19) 85.2% (23)

18 Remove and discard
surgical cap

74.1% (20) 85.2% (23)

[} ‘ -_ ‘ [}

19  Unfasten gown ties taking 66.7% (18) 66.7% (18)
care that the sleeves don’t
contact your body when
reaching for the ties

Continued

Table 1 Continued

Percentage Compliance
Before After

Steps of donning and doffing Improvement

and shoulder, touching
inside of gown only and
turn the gown inside out

21 Fold and roll into a bundle  70.4% (19) 74.1% (20)
and discard in a waste I
container

20 Pull gown away from neck 92.6% (25) 48.1% (13) 1

22 Remove mask and
respirator properly

92.6% (25) 88.9% (24)

23 Save the mask in a paper
bag. Reuse the mask if
visibly clean, not torn, and
maintaining its shape.

24  Perform hand hygiene 66.7% (18) 40.7% (11)

88.9% (24) 66.7% (18) 1

Green arrow: Increase in compliance. Red arrow: Decrease in compliance. Equals to:
Compliance remained the same.
PPE, personal protective equipment.

The first phase of planning started in the beginning
of the surge of SARS-CoV 2 cross-pandemic, the data of
compliance of donning and doffing of PPE by dental
healthcare professionals were recorded in December
2020. In January 2022, the second stage of the Do phase
was conducted where DHCP were educated about the
protocols of donning and doffing of PPE by a session
conducted on zoom link by a member of the infection
control team. Leaflets were distributed and posters were
pasted on the walls of the staff lounge, resident and faculty
room, and clinical premises. Not only this, weekly emails
were forwarded with CDC approved e-posters on the steps
of donning and doffing. In May 2022, the third study
phase data of compliance to follow steps of donning and
doffing of PPE was recollected and compared to analyse
the difference. In the final phase of Act, quarterly semi-
nars will be conducted on based on the results obtained
by the PDSA cycle.

Patient and public involvement statement
Patients were not involved in the design, recruitment,
and conduct of this study.

Statistical analysis

Data were double entered and analysed in SPSS for
windows (V.20.0, SPSS). Frequencies and percentages
were calculated for the steps of donning and doffing
before and after the PDSA cycle. Pareto charts were made
to assess the non-compliance rate by the dental health-
care professionals for the quality of steps of donning
(figure 2) and doffing before the PDSA cycle (figure 3)
and after the PDSA cycle (figures 4 and 5).

RESULTS
Frequencies and percentages of the donning and doffing
of PPE before and after the PDSA have been summarised
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Non-compliance Rate for Donning of PPE before PDSA cycle
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Figure 2 Non-compliance rate for donning before PDSA cycle. PDSA, plan, do, study and act.

in table 1. Improvement (44.55%) was recorded in the
hand hygiene practices before wearing the PPE. On
the contrary, the participants did not wash their hands
after placing goggles and face shields as recommended
by the CDC and the university protocol. A percentage
improvement of around 7.4% was recorded for removing

jewellery, wearing the gown, and wearing a surgical cap.
70.4% (n=19) of the participants were checking their
temperature and filing the Sehat check application before
the PDSA cycle was implemented in the facility. The app
was developed by the University and was available for the
employees. During the pandemic, it was made mandatory

4
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Figure 3 Non-compliance rate for doffing before PDSA cycle. PDSA, plan, do, study and act.

for every employee to mark symptoms like fever, sore
throat and myalgia before coming to the hospital. In case
of any positive symptoms, the employee was asked to stay
isolated, monitor symptoms, and get PCR tested to rule
out the chances of COVID-19. However, the participants
were not recording these parameters after the PDSA
cycle. The last two protocols of the checklist that is, saving
the mask following the guidelines and performing hand
hygiene at the end of doffing did not improve, in fact,
they worsened after the PDSA cycle. No improvement was
seen in securing the mask/ respirator ties, washing hands
after wearing the respirator or placing the goggles or face
shield practices (table 1).

While recording the participant’s compliance to the
doffing protocols of the PPE, the highest percentage
improvement (22.2%) was seen in removing the goggles
and the face shield from the back by lifting the headband
or earpieces followed by a percentage improvement of
11.1% for removing and discard the surgical cap. Out of
11 steps suggested for the doffing of PPE, participants’
practices worsened while performing six of the steps (step
number 12, 13, 20, 22, 23, 24) (table 1).
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Non-compliance Rate for Donning of PPE after PDSA cycle
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Figure 4 Non-compliance rate for donning after PDSA cycle. PDSA, plan, do, study and act.

DISCUSSION

Data were collected for 27 participants and based on that,
2 major issues were identified in the donning practices.
Majority of the study participants were not removing
jewellery and only 7 out of 27 were washing their hands
before wearing the PPE. The major issues identified
for the doffing of the PPE were taking off the gloves
following the proper protocol, unfastening the gown
ties taking care that the sleeves don’t touch the body,
and performing hand hygiene after doffing the PPE. All
DHCP were educated about the protocols of donning
and doffing the PPE.

In this study, Pareto charts were used to compare the
non-compliance rate of donning and doffing before and
after the PDSA cycle. The Pareto charts are based on the
80-20 principle, that is, 80% of the problems come from
20% of the causes (Vital few).'> We used them in our study
to identify the major problems in donning and doffing in
our department. Once the major issues were identified
they were addressed in the training sessions. Since we did
not observe major improvements in these, they should be
again reinforced in the next PDSA cycle.

After the implementation of a PDSA cycle, data were
recollected for the same group of people. We found

6
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Figure 5 Non-compliance rate for doffing after PDSA cycle.
PDSA, plan, do, study and act.

major improvements in the donning protocol in our
study sample, 7.4% improvement in removing jewellery
practices, and 44.55% in hand hygiene practices before
wearing the PPE. However, we noticed that some of the
protocols worsened when we recollected the data. It can
be attributed to various factors, among which the most
important is an ease in COVID-19 restrictions as the
pandemic got better. Decreased COVID-19 surge and
mortality rate, availability of vaccinations and increased
awareness regarding the spread of this cross-infection
with time, gradually decreased strict compliance of dental
healthcare professionals for donning and doffing.

Leaflets were distributed in the department and quar-
terly seminars were conducted so that the dental practi-
tioners continue following the protocols.

The findings of our study coincide with that of Meisha.
She also reported not following hand hygiene practices
after removing gloves as the most common violation.”
Tysiac-Mista and Dziedzic, in their study, explored the
attitudes and professional approaches of dental prac-
titioners in Poland and reported that 71.2% of the
dentist suspended their practices during the COVID-19
outbreak due to a shortage of PPE." A study conducted
in India reported that one-third of their study subjects
were not aware of the PPE protocols when the pandemic
occurred.”

We will extend the PDSA cycle again and analyse
improvement in donning and doffing after conducting
further seminars. With the emerging new variants of
the COVID-19 virus, WHO guidelines for donning and
doffing are also changing hence, seminars and sessions
will be conducted again according to the new guide-
lines. The major strength of our study is that it is the
first study conducted in Pakistan that utilised the PDSA

cycle to improve the donning and doffing protocols in a
dental setting. It will serve as a basis for conducting future
studies. However, the limitations of this study are it is a
single centred study, descriptive statistics of dental health-
care professionals were not recorded, and the results
cannot be generalised. Since improvement was observed
in 18 steps of donning and doffing, which proves that this
model can be employed globally to improve the quality.

CONCLUSIONS

In conclusion, most of the PPE donning and doffing proto-
cols improved after educating the DHCP. The majority
of the protocols were followed by the study participants,
however, few of the steps either did not improve or wors-
ened after the educational sessions. The major reason for
this could be the decline in the COVID-19 cases and the
ease in COVID-19 restrictions worldwide.
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