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Abstract

Objectives: To analyze the effect of personal protective equipment training on new hospital infection managers.
Methods: Personnel are divided into two batches by region. Adopt a diversified training model to train all
personnel, finally conduct practical assessments and issue certificates. Collect information through information
technology, analyze questionnaires, and understand trainees’ circumstances before and after the training. Each
training batch has uniform teachers and the same training methods. Results: After the training, the trainees'
proficiency in putting on and taking off protective equipment increased by 22.85%, and ability to choose protective
equipment according to different working environments increased by 22.04%; 78.23% trainees believed that
practical exercises should be emphasized. Taking off protective clothing was considered as the most difficult link
in practical training (91.13%), followed by putting on protective clothing (70.43%). 96.24% trainees believed that
this training is helpful for future work. Conclusions: It is quite necessary to implement personal protective
equipment training among new hospital infection managers; where, practical training, assessment,
information-based questionnaire survey, expert theory teaching have achieved good results; the training helps
reduce occupational exposure-induced hospital infection, and at the same time, avoids improper use of protective
materials and waste.
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I. Background

Coronavirus disease-19 (COVID-19) is a new acute respiratory infectious disease, which has become a major
global public health event. Its infection source is mainly COVID-19 patients and asymptomatic patients. With
infection during the incubation period, it is the most infectious within five days after the disease onset™. The main
transmission way is through respiratory droplets and close contact. Contact with virus-contaminated items can also
cause transmission. There is a possibility of aerosol transmission when one is exposed to high concentrations of
aerosols for a long time in a relatively closed environment™. Personal protective equipment (PPE) offers an
important protective barrier for medical staff, which can reduce the high infection rate caused by exposure, and
plays an important role in isolation protection and reduced incidence of hospital infections. Letting medical staff
proficiently master the standardized procedure for putting on and taking off PPE is the most effective measure to
prevent infection®?!. According to the COVID-19 Epidemic Prevention and Control Plan (7th Edition)!, we
clearly put forward the personal protection guidelines for specific populations. In order to do a good job of
epidemic prevention and control and further strengthen the reserve of nosocomial infection managers, our hospital
trained new nosocomial infection managers . Putting on and taking off protective equipment is one training
course in this training. We formulate the procedures and assessment standards for putting on and taking off
protective equipment according to national guidelines ™, and adopt diversified training methods to improve the
ability to put on and take off protective equipment among hospital infection managers in our province, reduce
hospital infections caused by occupational exposure. Good results are achieved, with the report made as follows:
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Il.  Objectsand Methods
2.1 Research object

373 new hospital infection managers reported by medical institutions across the province during March 1-11, 2021,
who were trained in two batches.

2.2 Evaluation method
2.2.1 Training methods
Personnel are divided into two batches by region. A three-day closed training was given for each batch, and

training for each batch was separated in two weeks. Diversified methods combining video demonstration, on-site
theoretical lectures, evening intensive training, and practical training were adopted to train participants, and
practical evaluations were finally made. After the trainees pass the theoretical and practical assessments, the
Guizhou Provincial Hospital Infection Training Base will issue the "Guizhou Provincial Hospital Infection
Management Post Training Certificate". We collected personal information and issued questionnaires through
information technology like corporate WeChat, Sojump; provincial experts gave theoretical lessons; teaching
videos on how to put on and take off protective equipment were shot in accordance with national regulations, and
the videos and assessment standards were posted in the trainee WeChat group to facilitate their personal exercises;
after the trainees learn to put on and take off the protective equipment, full-time training teacher would conduct
one-to-one practical training® and gave detailed guidance in the evening; finally, the trainees would be assessed,
and those who do not meet the standards will be immediately arranged for retraining in a special area until the
assessment is passed. At the graduation ceremony, the hospital leaders will conduct random tests on all the trainees
who have passed the assessment. All trainees passing the assessment will be issued with certificates. Trainees are
encouraged to return to respective medical institutions to further train the personnel of the unit with the acquired
knowledge. Each batch adopts uniform teachers and the same training method.

2.2.2 Process of putting on and taking off personal protective equipment
(1) Process of putting on personal protective equipment: hand hygiene-wear medical protective mask-wear a

disposable hat-wear inner gloves-wear protective clothing-wear outer gloves-wear goggles /protective visor-wear
inner shoe covers (arranged into protective pants), boot covers-hand hygiene. (2)Sequence of taking off personal
protective equipment: hand hygiene-enter No.1 Buffer Room-hand hygiene-take off goggles or protective
visor-take off protective clothing, outer boots, outer gloves-hand hygiene-enter No.2 Buffer Room room- take off
the inner shoe covers-take off the inner gloves-hand hygiene-remove the hat-take off the medical protective
mask-hand hygiene (preferably wash hands with running water)-wear a medical surgical mask.

2.2.3 Evaluation method
Each batch of trainees will be assessed on the spot by uniform teacher against the assessment score sheet. A score

of >80 is considered as qualified, and a score of <80 is considered as unqualified. For those who fail the
assessment, the assessment teacher will comment on the spot, and ask the trainees to further strengthen the practice
for make-up exam until the assessment is passed and a certificate of qualification is issued. In the closing
ceremony, 10 trainees will be randomly selected for on-site demonstrations, one-by-one comments and awards.

2.2.4 Evaluation criteria
(1) Whether the wearing sequence is correct; (2) Whether the skin is exposed; (3) Whether the removal sequence is

correct; (4) Whether the removal process is contaminated.

2.2.5 Points for scoring
There are 15 steps to put on personal protective equipment, with 45 points in total. Each step corresponds to the

corresponding score. Wearing medical protective masks according to the specification, proficiency in wearing
protective clothing, checking protection tightness, and hand hygiene are the four key links, which take up a total of
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37 points. There are 10 steps to take off protective equipment, which are implemented in two areas and make up a
total of 55 points. Where, taking off protective clothing in No.1 Buffer Room and taking off protective masks in
No.2 Buffer Room are the key links, which take up a total of 31 points.

2.3 Guarantee of epidemic prevention and control during the training period

Fully enclosed management is adopted. When the trainees check in, they need receive an epidemiological
investigation, provide a certificate of negative nucleic acid test within 7 days, and sign an epidemic prevention and
control commitment. On the day of the training, an infrared ray was set up at the entrance to monitor the trainees’
body temperature. Only those with normal body temperature can participate in the training, and medical surgical
masks are required. The trainees’ seats have a spacing of more than 1 meter. In accordance with the COVID-19
prevention and control requirements, the training venue should maintain clean environment, ventilated air, and
fully open doors and windows during the meeting I"! to ensure environmental safety. During the meeting, our
hospital arranged emergency response personnel to treat and investigate the trainees with physical discomfort.

2.4 Statistical methods

The statistical software SPSS20.0 was used for statistical analysis of the data, and paired-samples ttest was used.
The results show significant differences before and after training (P<0.05), which is statistically significant.

I1l. Results

3.1 Qualified status

373 people participated in the training, of which 3 people did not participate in the practical operation assessment
(2 in the first batch, 1 in the second batch), and the total number of assessed people was 370. The average score of
the first batch is 88.64 points; the average score of the second batch is 90.41 points; the total average score of the
trainees in the two batches is 89.5 points, and 370 assessment participants are all qualified.

3.2 Basic information

According to the requirements of this training, by consulting relevant documents and guidelines, we design
questionnaires, distribute questionnaires through the information platform, and fill in the questionnaires. Except for
one person who did not fill in the first batch, the rest completed the questionnaires, and a total of 372 people
participated in questionnaire survey before and after training.

The trainees registered through the corporate WeChat so that we collected trainees' information and learned about
the trainees' knowledge and mastery of protective equipment at the same time. The questionnaire conducts survey
mainly from six aspects, see: Table 1.

After the training, the questionnaire was distributed through the WeChat group of the trainees to understand
trainees’ feedback after the training, and the survey was conducted mainly from eight aspects, as shown in Table 2.
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Questionnai

Option
re content P

The first batch (185 people)

The second batch (187
people)

Total (372 people)

number of
people

Percentage
(%)

number of  Percentage
people (%)

number of  Percentage
people (%)

Have you
ever put on
and taken
off
protective No
equipment
at work?
How
proficient
areyou in
putting on
and taking

off Skillfully
protective master
equipment?
Have you
received
training
related to
putting on
and taking no
off
protective
equipment?
Do you
know the
knowledge
about
putting on
and taking no
off
protective
equipment?
Do you
think it is
necessary to
receive
training on
putting on
and taking
off
protective
equipment?

Yes

Don’t
understand

Understand

Yes

Yes

Yes

No need
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65

12

95

133

52

149

36

182
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64.86

35.14

6.49

42.16

51.35

71.89

28.11

80.54

19.46

98.38

1.62

110 58.82

77 41.18

18 9.63

87 46.52

82 43.85

111 59.36

76 40..64

126 67.38

61 32.62

182 97.33

5 2.67

230 61.83

142 38.17

30 8.06

165 44.35

177 47.58

244 65.59

128 34.41

275 73.92

97 26.08

364 97.85

8 2.15

214
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Will you
Yes 142 76.76 146 78.07 288 77.42
choose the
appropriate
protective
equipment
according to
the possible
exposure No 43 23.24 41 21.93 84 25.58
risk in the
diagnosis
and
treatment
operation?
Table 2 Statistics of surveys after personnel training
. . The first batch (185) The second batch (187) Total (372)
Questionnair Option
e content number of  Percentage  numberof  Percentage  number of  Percentage
people (%) people (%) people (%)
After the
training, will Yes 185 100.00 185 98.93 370 99.46
you choose
protective
equipment
according to
different 0 0.00 2 1.07 2 0.54
working
environments
?
Through this  Don’t
training, how understan 0 0.00 0 0.00 0 0.00
well do you d
know howto  Partia 47 25.41 63 33.69 110 29.57
put onand Ily master
take off .
orotective Hrully 4 74.59 124 66.31 262 70.43
. aster
equipment?
How difficult  gagy 35 18.92 32 17.11 67 18.01
do you think
the training General 81 43.78 98 52.41 179 48.12
on putting on - gjfficult 68 36.76 55 29.41 123 33.06
and taking
off protective
equipment di\:f?x“ 1 0.54 2 1.07 3 0.81
is?
Which - Hand 7 3.78 8 4.28 15 4.03
process do hygiene
you think is ~ Wear
the most  protective 42 22.70 46 24.60 88 23.66
difficultin ~ masks,
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putting on hats,
protective inner and
equipment?  outer
gloves
Wear
protective
clothing
Wear
goggles
Hand
hygiene
Take off
goggles
Take off
protective
clothing
Take off
protective
mask
Take off
shoe
covers,
gloves,
hats

Which
process do
you think is
the most
difficult in
taking off
protective
equipment?

Do you think
the key
content and
time
allocation of
this training
on putting on
and taking
off protective
equipment is
reasonable?
(If
unreasonable
, please
explain the
reasons and
give
suggestions)
What links  Theory
do you think teaching
should be Practical
highlighted training

inthis  Practical
training on  exercise
putting on
and taking

Yes

No

test
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164

184

87

141

142

61
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72.97

0.54

2.16

2.70

88.65

2.70

3.78

99.46

0.54

47.03

76.22

76.76

32.97

127

175

184

72

131

149

43

67.91

3.21

0.53

1.60

93.58

2.14

2.14

98.40

1.60

38.50

70.05

79.68

22.99
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262 70.43
7 1.88
51 1.34
8 2.15
339 91.13
9 242
11 2.96
368 98.92
4 1.08
159 42.74
272 73.12
291 78.23
104 27.96
216
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off protective
equipment?
(Multiple
choice
guestions)
Do you think  Little

this training  help 0 0.00 3 1.60 3 0.81
on putting on Genera 6 3.24 5 2.67 11 2.96
and taking
off protective
equipment
Very 179 96.76 179 95.72 358 96.24

will help you ;seful
in your
future work?

3.3 Questionnaire results

Seen from training results of the two batches, the trainees’ proficiency in putting on and taking off protective
equipment was 47.58% before the training and 70.43% after the training. A paired-samples t test was performed on
the proficiency before and after the training, and the results showed a significant difference in the proficiency
before and after the two trainings (the first batch: t=5.638 P<0.05, the second batch: t=5.903 P<0.05), indicating
obvious training effect.

Ability to choose protective equipment according to different working environments increased from 77.42% before
training to 99.46% after training, an increase of 22.04%, indicating that the trainees have improved ability in
choosing protective equipment reasonably at work after training.

96.24% trainees believe that this training on putting on and taking off protective equipment is helpful to their
future work.

In the process of wearing protective equipment, 70.43% trainees thought that putting on protective clothing was the
most difficult, and 23.66% trainees thought that putting on protective masks, hats, and inner and outer gloves was
the most difficult.

In the process of taking off protective equipment, 91.13% trainees thought that taking off protective clothing was
the most difficult, and 2.96% trainees thought that taking off shoe covers, gloves, and hats was the most difficult.

Regarding links that should be highlighted in the training of putting on and taking off protective equipment:; 78.23%
trainees choose practical exercise, and 73.12% trainees choose practical training.

IV. Discussion

At present, the generally recognized transmission way of COVID-19 is droplet transmission and close contact
transmission. There is no direct evidence for confirming other transmission modes and their conditions.
Considering the occurrence of related cases, the possibility of other transmission routes cannot be ruled out !,
Putting on and taking off personal protective equipment is an effective preventive measure to cut off the infection
transmission route and prevent the transmission of infection from patients and carriers to others . During the
COVID-19 epidemic, the role of protective clothing and protective masks as “armor” should be brought into full

play.
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The Technical Guidelines for the Prevention and Control of COVID-19 Infection in Medical Institutions (Second
Edition) specifically proposes that primary medical and health institutions, social medical institutions, specialist
hospitals, and Chinese medicine hospitals, etc., should pay more attention to infection prevention and control work,
sort out the existing weak links in the institutions, and continuously carry out full-staff training ™*. Most trainees
come from the abovehospital. This training should keep pace with the times, and actively respond to the country’s
prevention and control needs. New hospital infection managers should be trained to skillfully master the
knowledge, methods and skills for the prevention and control of COVID-19 infections, thus providing an important
guarantee for the epidemic prevention and control in our province.

The protective equipment training should adopt diversified methods such as: video demonstration, theory teaching,
closed management, one-to-one intensive training in the evening, one-to-one assessment on the spot, issuance of
qualified certificates, random tests and operation evaluation, etc. which achieved good results in this training. The
trainees skillfully mastered how to put on and take off protective equipment and had significantly improved ability
to correctly select personal protective equipment. Only by proficiently mastering and standardizing the use of
protective equipment can we achieve the prevention and control goal of "zero infection™ among medical staff at all
levels, reduce the occurrence of nosocomial infections, avoid excessive personal protection and waste of protective
materials.

Putting on and taking off protective equipment is a practical process. Trainees hope that through practical training
and exercises, they can strengthen communication with the trainer to improve their prevention and control
capabilities, protect patients and themselves, thus better curing patients.

Information-based questionnaire surveys facilitate the collection and result analysis of questionnaires, so that we
can find out medical staff’s difficulties in putting on and taking off protective equipment, strengthen training with
focus to achieve a good training effect, which is also beneficial to the future rationalization and improvement of the
protection process.

In summary, during the COVID-19 epidemic, personal protection serves as the "armor" in medical staff protection,
which must be mastered by everyone. Through the use of diversified training methods, this research found that
practical training and intensive exercises play a major role in achieving good results. Through one-to-one guidance,
medical staff can master the skills of putting on and taking off personal protective equipment as quickly as possible,
thus reducing the risk of medical staff infection. This research also pays attention to the medical staff feedback
information after training, which will facilitate the continuous improvement of our training in the next step.
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