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Abstract 
There are numbers of Indonesian Youtube Videos that show steps to wear and remove Personal Protective Equipment (PPE) for 
Corona Virus Disease (COVID19). However, the conformity with the current guidelines remains unknown. This paper aims to 
determine the validity of these videos based on the World Health Organization (WHO) guidelines. We searched on the Youtube website 
for videos in donning and doffing PPE for droplet precaution and selected the videos using inclusion and exclusion criteria. Included 
videos were then evaluated with a checklist derived from WHO course on donning and doffing PPE for COVID-19 and WHO 
recommendation on PPE for Covid-19. The search that was undertaken resulted in 66 videos, and 40 videos were included for 
evaluation. There is no significant difference in the donning and doffing score between account types (personal, 
organizational/institutional, news). The average number of viewers of all videos is more than 2700 viewers. The average score of donning 
is less than 70% of the total score, and the average doffing score is under 65%. The vast majority of the videos do not follow the WHO 
recommendation on the PPE type and use more equipment than recommended. There are several contamination risks shown by the 
videos. Indonesian Youtube videos on PPE procedures for COVID-19 must be selected carefully to be used as an instructional or 
educational media since most of it presents a high risk of cross-contamination. 
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Abstrak 
Terdapat video dalam Bahasa Indonesia yang terkait cara memakai dan melepaskan Alat Pelindung Diri (APD) 
untuk Corona Virus Disease (COVID19). Namun, kesesuaian video terhadap pedoman terkini belum diketahui. 
Penelitian ini bertujuan untuk menentukan validitas video berdasarkan pedoman World Health Organization. Kami 
menelusuri Youtube untuk memperoleh video instruksi mengenakan dan melepas APD pencegahan kontaminasi 
droplet dan menyeleksi video tersebut berdasarkan kriteria inklusi dan eksklusi. Video yang telah diseleksi kemudian 
dievaluasi menggunakan checklist yang diturunkan dari langkah-langkah yang ditunjukan dalam kursus APD 
COVID-19 yang disediakan oleh WHO, serta rekomendasi APD dari WHO. Penelusuran Youtube menampilkan 66 
video, dan dipilih 40 video yang sesuai dengan kriteria kelayakan. Tidak terdapat perbedaan signifikan dalam skor 
mengenakan dan melepaskan APD antara akun personal, organisasi/institusi, dan berita. Rata-rata jumlah penonton 
video adalah lebih dari 2700. Skor rata-rata pemakaian APD kurang dari 70% dari skor total, dan skor pelepasan 
APD kurang dari 65%. Sebagian besar video tidak mengikuti rekomendasi WHO dalam pemilihan tipe PPE dan 
menggunakan alat yang lebih banyak dari yang direkomendasikan. Terdapat sejumlah risiko kontaminasi yang dapat 
diobservasi dari langkah-langkah yang ditunjukan dalam video. Video Youtube prosedur APD untuk COVID-19 
perlu diseleksi dengan cermat untuk digunakan sebagai media instruksi maupun pendidikan karena sebagian besar 
menunjukan risiko tinggi kontaminasi silang. 
 
Kata Kunci: alat pelindung diri, audiovisual, kontaminasi silang, pelatihan 
 

 
Introduction 

Coronavirus disease, or commonly known as COVID19, has become a global pandemic since 
March 11, 2020 (1). The virus spreads through droplets of people who suffer from the disease or carry 
the virus in their body (2). The spread of the disease in Indonesia was first announced on March 2, 2020, 
and the case has increased rapidly since then (3). Indonesia is one of the countries which has the highest 
death rate in South-East Asia due to COVID19 (4). The mortality of healthcare workers (HCWs) in 
Indonesia is more than 6% of total death (5). The high number of dead in the healthcare workers has 
become an issue since hospitals are in the highest demand. 
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Health care workers are especially susceptible to coronavirus transmission since they have a high 
risk of patients’ body fluid exposure. This transmission route requires healthcare workers who take care 
of the patients to practice standard precautions for droplet transmission. Standard personal protective 
equipment (PPE) and the proper procedure are paramount to provide health care services. However, 
there are drawbacks in an attempt to protect healthcare workers. The government is managing the PPE 
supply for hospitals and other health care services around the country (6). In addition to the supply issue, 
we also need to identify whether the procedure of donning and doffing the PPE is appropriate.  

The World Health Organization (WHO) has published recommendations and instructional 
videos in PPE for taking care of patients with COVID-19 (7). However, there is no Indonesian video 
on the PPE procedures available on The Ministry of Health of Indonesia Republic website or WHO 
website. Videos could help meet psychomotor learning objectives such as donning and doffing PPE for 
the Covid-19 case. Youtube is an open source for accessing videos. There are many videos made by 
personals and institutions in Indonesia about steps to wear and remove PPE in COVID19 published on 
the Youtube page. However, the validity of these videos confronted with WHO guidelines and 
recommendations in the COVID-19 pandemic remains unknown. This paper aims to determine the 
validity of Indonesian Youtube videos on the Covid-19 PPE procedures based on the WHO guidelines 
and recommendations.  
 

Methods 
We searched on the Youtube website for videos in donning and doffing PPE for droplet 

precaution on May 19, 2020. We use the keyword in Indonesian “pemakaian pelepasan alat pelindung diri” 
which means “wearing and removing personal protective equipment”. The search resulted in 66 videos. 
The videos were selected for evaluation based on the inclusion and exclusion criteria. Videos uploaded 
between January 11 to May 19, 2020, containing instructions and directions on wearing or removing 
PPE for droplet precaution, and delivered in the Indonesian language were included. Videos showing 
product brand advertisement, humor or entertainment videos, case reports, or news only without 
instruction, and showing the process without written or verbal instruction were excluded.  

Included videos were then evaluated with a checklist derived from WHO course on donning 
and doffing PPE for COVID-19 and WHO recommendation on PPE for Covid-19. We evaluated the 
steps that were taken and the type of PPE that was used on the video. We also extracted information on 
when the video was uploaded, the video link, the account uploaded the video, video duration, and the 
viewers' number. The steps of the instruction were evaluated by two reviewers independently. We 
evaluated the donning and the doffing procedure separately using the donning procedure checklist and 
the doffing procedure checklist. We gave 0 points to 2 points for each step based on the consideration 
of whether the step is shown, shown correctly, and sequentially. The disagreement between the two 
reviewers was discussed. When an agreement could not be achieved, we involved a third party, an 
infection control expert, to decide on the scoring. 

The data were analyzed using Statistical Package for Social Sciences for Windows software 
(Version 25; SPSS, Inc., Chicago, IL). The procedures' scores were analyzed for the median, mean, and 
interquartile range, and the nominal data were analyzed for the frequency and percentage. ANOVA test 
was done to analyze the difference of means between groups for donning and doffing scores (personal, 
organizational/institution, and news program accounts). Kruskal-Walli’s test was performed to analyze 
the difference in the number of views between groups. 
 

Results and Discussion  
Form the search undertaken on the Youtube site using the keywords, 66 videos appeared. We 

excluded 26 videos with most of the videos failing to show the procedures' written or verbal instructions. 
We extracted data from 40 videos and evaluated the donning and doffing scores using checklists based 
on the WHO recommendation. Organization/ institution accounts uploaded more than half of the 
included videos (Table 1). Coveralls are used in 85% of the videos with two videos showing both types 
of PPE (gown and coverall). Nearly 50% of the videos were uploaded in April, and only 10% was 
uploaded in February 2020.  
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Table 1.  

The distribution of viewers and scores of the included videos between groups 

Account type N Number of viewers Donning Score Doffing score 

Personal 15 2575.40 (19-8827) 11.42 (7-14) 8.44 (4-12) 
Organization/ Institution 22 2345.91 (13-14020) 11.17 (8-15) 9.32 (6-12) 

News Program 3 6279.00 (426-17451) 10.00 (8-11) 9.00 (8-10) 
p value - 0.171 0.605 0.562 

 
Videos that were uploaded by personal accounts have the highest scores’ mean of the other two 

account types. However, the difference is not significant (p=0.605, CI 95%). The highest score is shown 
by a video from a hospital account that obtained more than 93% of the total score in donning PPE, 
followed by three personal accounts. On the other hand, the lowest score is shown by a personal account. 
Two videos from official health provider accounts are only scored 6 or 50% of the total score. That is 
to say, the type of account does not influence the consistency of the video with WHO guidelines.  

The average number of viewers of all the included videos is more than 2700 viewers. The 
number of viewers is not significantly affected by the type of account (p=0.562, CI 95%). The highest 
number of viewers is gathered by a news program account with more than 17.000 viewers on data 
extraction (May 19, 2020), which is scored 11 on donning and not showing doffing procedure. On the 
other hand, the highest scored video in donning has only 361 viewers.  
 

Table 2.  
Frequency of Donning and Doffing Score 

 Donning score Doffing Score 

N Valid 33 30 
Missing 7 10 

Mean 11.15 9.03 
Median 11.00 9.00 
Mode 11 8 
Std. Deviation 2.138 1.956 
Variance 4.570 3.826 
Range 8 8 
Minimum 7 4 
Maximum 15 12 

 
Table 2 depicts the average score of the videos which show the donning process was 11.15 out 

of 16 (69.7%). The average of the videos which show doffing procedure were scored 64.5% (9.03 out of 
14). The highest score for donning is 93.8% which is achieved by an official account of a hospital. In 
Doffing procedure, three accounts get the highest score (85.7%), two of which are official accounts. 
 

Table 3. 
The distribution of scores for each step of the donning procedure 

Step Not Done Done 
Incorrectly 

Done 
Correctly 

Equipment preparation - 6 (18.2%) 27 (81,8%) 

Removing personal items 22 (66.7%) - 11 (33.3%) 

Performing hand hygiene 1 (3%) - 32 (96.9%) 

Checking the integrity of the gown 31 (93.9%) 1 (3%) 1 (3%) 

Wearing the gown - 10 (30.3%) 23 (69.7%) 

Wearing the mask 1 (3%) 24 (72.7%) 8 (24.2%) 

Wearing the goggles - 6 (18.2%) 27 (81.8%) 

Wearing the gloves - 3 (9.1%)  30 (90.9%) 
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Table 3 shows that the step that is often missed from the donning procedure is checking the 

PPE's integrity, followed by removing personal items. Only eight out of 33 videos show a correct way 
of putting on the surgical mask or respirator. Performing hand hygiene is the step most of the videos 
perform correctly, followed by wearing the gloves. 

 
Table 4.  

The distribution of scores for each step of the doffing procedure 

Step Not Done Done 
Incorrectly 

Done 
Correctly 

Using assistance or a mirror 28 (93.3%) 1 (3.3%) 1 (3.3%) 

Removing the gloves - 20 (66.7%) 10 (33.3%) 

Removing the gown - 21 (70%) 9 (30%) 

Performing hand hygiene 7 (23.3%) 1 (3.3%) 22 (73.3%) 

Removing the goggles - 21 (70%) 9 (30%) 

Removing the mask - 13 (43.3%) 17 (56.7%) 

Performing hand hygiene 1 (3.3%) - 29 (96.7%) 

 
Having a colleague observing the removal procedure or performing it in front of the mirror is a 

step that is not presented or explained in most videos (Table 4). Seventy percent of the doffing videos 
failed to present the proper way to remove the gown and remove the goggles. 

Most videos on PPE are uploaded by organization or institution accounts (Table 1) despite the 
openness of Youtube platform. This should be an opportunity for HCWs to obtain a reliable source of 
audio-visual instruction in wearing and removing PPE. However, the videos’ credential is not related 
significantly with the conformity to the guideline. In contrast with this finding, a study investigating the 
conformity of Youtube video to the CPR guidelines shows that organizational accounts acquire the 
highest validity (8). This difference in the results could be related to the videos from personal accounts 
included in this study might be created by hospitals or official organizations. This issue might be related 
to the absence of the organization official Youtube accounts. Delivering health information through 
social does not appear to have been done much by the organizations or government in Indonesia. For 
instance, more than half of the health offices in Indonesia do not have official social media accounts (9). 
In defiance of the average score, the highest score is gathered by an organization official account, whereas 
the lowest score is from a personal account. This emphasizes the role of organization and health 
institutions in providing reliable information in social media platform.  

The credential of an account in a social media platform is an important consideration for the 
audience to trust the information. A study evaluating Youtube videos accuracy on resuscitation suggests 
that videos uploaded by personal accounts are less likely to be downloaded (10).  On the other hand, we 
found that the account type does not influence the number of viewers.  In this case, the viewers might 
have considered other elements of the videos to evaluate the credential since there are some videos that 
use a logo or watermark of organizations or institutions. However, with a large number of videos on 
PPE for COVID19, filtering for official accounts could help the HCWs in deciding efficiently which 
video to follow. 
 
The Procedures’ Validity 

Average videos only follow less than 70% of the WHO guideline on donning the PPE for 
COVID 19 cases (Table 2). The WHO recommends ensuring that each of the equipment is in a good 
condition before putting on PPE (11). The PPE defect could result in a higher risk of contamination 
since PPE offers protection from patients' body fluid with its impermeability(12). That is to say, if HCWs 
found that the PPE is not intact, they should replace it with the new one. Thus, an instruction video 
needs to show this step to know when and how to check their PPE condition.  

The most performed fault in the videos is not adjusting the mask's shape or checking the 
respirator's seal. Respirator use is urged base on the WHO recommendation, especially in aerosol-
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generating procedures (AGPs) (13). The lack of instruction in seal check for a respirator is also discussed 
in the previous research, which shows that Indonesia does not instruct clearly in performing seal tests 
for respirator use (14). Performing a negative and positive pressure test when wearing a respirator is 
essential to ensure that the mask is working correctly to prevent transmission through the respiratory 
tract. As critical as PPE's proper wearing, the doffing process could be a source of transmission since 
the PPE is now presumably contaminated. Numbers of studies suggest that mistakes in removing the 
PPE process are frequent and resulting in contamination to the HCWs (15–17). Thus, videos on 
removing the PPE should be performed precisely and appropriately.  

Most videos show contamination risks in removing the protective suit, especially coverall. Those 
videos show the possibility of cross-contamination from the gloves to the inner clothes. The gloves were 
used to unzip the coverall and removing the hood. The procedure in removing coveralls is different from 
removing gown. However, both steps should be done based on the same fundamentals, avoiding 
contamination to clothes and face. The high number of coverall's improper removal process is in line 
with the previous study findings, which shows that health care workers face more difficulty in removing 
coverall (17,18). The complexity of removing the coverall might result in the lack of compliance with 
the guidelines; hence, a higher risk of contamination than gown (19). The coverall's front area is the most 
contaminated since it might be exposed to the patients’ droplets or body fluids. Thus, unzipping the 
coverall contaminates the gloves, and the gloves should not be used to roll out the coverall from inside. 
If a coverall is used, the standard procedure should be followed. The procedure includes steps from 
taking off the hoodie, unzipping the front zipper, and pulling the upper part of the coverall together 
with the gloves (20). Thus, the contaminated gloves will not be used to roll the coverall’s bottom part, 
which consequently prevents the contamination of the inner clothes. Using zoomed visualization and a 
clear instruction might improve the delivery of the message to prevent contamination. 
 
The Choice of PPE 

Eighty-five percent of the included videos use a coverall as protective equipment instead of a 
gown. This PPE choice is different than what the WHO has recommended. The coverall's choice might 
be influenced by the national COVID19 Task Force recommendation stating that coverall could be used 
for level 3 protection in COVID-19 cases (21). Several countries also recommend the use of coverall as 
an alternative protective suit based on some considerations (22,23). It is understandable since a coverall 
offers more concealment compared to a gown. However, coveralls have drawbacks such as heat that can 
be developed quickly and inconvenient in the donning and doffing (18). A study shows that errors are 
more likely to occur in the coverall than the gown removal procedure (24).  A coverall is commonly used 
in diseases transmitted through body fluids entering mucus membranes or broken skin, such as Ebola 
(18). Unlike Ebola, COVID-19 is spread by droplets through the respiratory tract and possibly mucous 
membranes. Choosing a coverall over a gown should be based on the procedure's conformity since 
HCWs would need to receive proper training considering the complexity of the procedure. In the 
technical guidelines released by the government, it is stated that a gown is preferable than a coverall (25). 
The inconsistency within government guidelines might contribute to the non-uniformity in the 
healthcare facilities. Considering the drawbacks that outweigh coverall benefits in COVID 19 cases, the 
WHO recommendation to wear a gown should be preferred. Further investigation is needed to provide 
recommendations about the type of PPE that allows HCWs to deliver services effectively and safely.  

Wearing double gloves is also shown in most videos, which is not recommended by the WHO. 
Despite the protection the double-gloving seems to offer, the procedure in taking off the gloves in those 
videos are not conducted properly. Consequently, the coverall doffing step is affected, and the inner 
clothes become contaminated. Some of the included videos also show the shoe cover and boots worn 
together, which causes an overlapping function. Shoe-cover functions as a protection so that the worn 
shoes would not carry the pathogen once the cover is removed. Despite its function, videos that show 
the use of shoe-cover use it as a replacement of socks worn on bare feet before wearing boots. The 
WHO recommendation mention wearing boots for cleaners and not HCWs and does not recommend 
shoe protection (13). Despite this recommendation, a study shows that the swab test on the anterior part 
of HCWs shoes contains the virus, but cross-contamination from this part is low (26). Moreover, 
removing the boots or shoe cover could cause body imbalance and risk of self-contamination (24). The 
Indonesian COVID19 Task Force recommends using boots or shoes with shoe-covers on Level 3 
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protection, including surgical and AGPs (21). Thus, the videos' creator might consider adding this part 
of PPE and perform a rational use of shoe covers or boots. 

The unnecessary step of donning PPE is also shown by ten videos that use goggles together 
with face shield. Eye protection is used to prevent contamination through the mucous membrane. 
Goggles and face shields are substitutions to one another (27). Wearing both types of eye protection gear 
is not recommended by WHO. Considering the extra cost caused by this practice, video creators should 
provide information that the viewer could choose one of the eye protections options instead of wearing 
both simultaneously. This study has some limitations. Some Youtube videos uploaded by personal 
accounts have organizational identity attached to it, which could mean that the official organization 
releases the video. Further study on the official videos that are used for the HCWs training is needed. 
This study did not investigate the variety of the PPE types used for the COVID19 case in Indonesia. 
Thus, the underlying conditions that caused this variation need to be studied.  
 

Conclusion  
The steps in donning and doffing PPE in most Indonesian Youtube videos contains errors in 

the instructions and rational use. The errors showed in the procedures, especially the doffing process, 
could increase the COVID 19 transmission risk. Since the average number of viewers of these videos is 
high, it is essential for official accounts to provide videos that show a standard procedure for wearing 
and removing PPE for COVID 19. The procedures and PPE types in the videos are varied. We 
recommend the Indonesian government to set a consistent standard and enforce health facilities’ 
conformity. With a large scale of social distancing policy in Indonesia, and the demand for a large number 
of healthcare workers, videos from open resources such as Youtube could help many healthcare workers 
gain the skills. Organizations' and institutions' official Youtube accounts could be reliable sources of 
information, especially for the body's members and staff. Official accounts need to evaluate the 
procedures shown in the uploaded video and provide the right instruction to protect the healthcare 
workers and other workers in the near-contact of the COVID-19 patients. 
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