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ORIGINAL ARTICLE

ABSTRACT

Introduction: Impaired lung function and decreased exercise capacity may have been in 
COVID-19. Therefore, the importance of pulmonary rehabilitation stands out. YouTube has been 
used often for information about health. The aim of the study is to evaluate the content and the 
quality of YouTube videos of pulmonary rehabilitation in COVID-19.
Method: In this cross-sectional study, the keywords were determined and searched in YouTube 
by two researchers. A total of 282 videos were watched. Video sources, contents, duration, view 
number, likes, dislikes, and comments were recorded. For assessment of quality, the Global Quality 
Scale (GQS) and for reliability the Modified DISCERN reliability tool was used.
Results: After application of inclusion and exclusion criteria, a total of 135 videos were analyzed. 
According to the GQS, 27 (20%) of videos were low, 47 (34.8%) of medium, and 61 (45.2%) of high-
quality. Non-physician Health personnel shared the most videos (31.1%). The high-quality video 
source was Non-physician health personnel, Physician, Academic/university, and Health-related 
website. There was a statistically significant difference in DISCERN score between quality groups 
and the highest score was in the high-quality group (p<0.001). There was no statistically significant 
difference in groups between video parameters. When the video content was examined, 81.5% had 
the information about COVID-19, 77% had the importance of pulmonary rehabilitation in COVID-19 
and the most mentioned contents were diaphragmatic breathing and thoracic expansion.
Conlusion: Health professionals should create more videos for internet users to access high-quality, 
reliable videos. Viewers are advised to prefer videos prepared by health professionals, rather than 
parameters such as the video duration, number of views, likes, dislikes, and comments.

Key words: COVID-19, pulmonary rehabilitation, youtube

ÖZ

Giriş: Bozulmuş akciğer fonksiyonu ve azalmış egzersiz kapasitesi COVID-19’da görülmüş olabilir. 
Bu nedenle pulmoner rehabilitasyonun önemi öne çıkmaktadır. YouTube, sağlıkla ilgili bilgiler için 
sıklıkla kullanılmaktadır. Çalışmanın amacı, COVID-19’da pulmoner rehabilitasyona ilişkin YouTube 
videolarının içeriğini ve kalitesini değerlendirmektir.
Yöntem: Kesitsel tipteki bu çalışmada, anahtar kelimeler iki araştırmacı tarafından YouTube’da 
belirlenmiş ve aranmıştır. Toplam 282 video izlendi. Video kaynakları, içerikleri, süresi, izlenme sayısı, 
beğeniler, beğenmemeler ve yorumlar kaydedildi. Kalitenin değerlendirilmesi için Global Kalite 
Ölçeği (GQS) ve güvenilirlik için Modifiye DISCERN güvenilirlik aracı kullanıldı.
Bulgular: Dahil etme ve hariç tutma kriterlerinin uygulanmasından sonra toplam 135 video analiz 
edildi. GQS’ye göre, videoların 27’si (%20) düşük, 47’si (%34,8) orta ve 61’i (%45,2) yüksek kaliteliydi. 
En çok videoyu hekim dışı sağlık personeli paylaştı (%31,1). Yüksek kaliteli video kaynağı Doktor 
olmayan sağlık personeli, Doktor, Akademik/üniversite ve Sağlıkla ilgili web sitesiydi. Kalite grupları 
arasında DISCERN skorunda istatistiksel olarak anlamlı bir fark vardı ve en yüksek skor yüksek kalite 
grubundaydı (p<0,001). Gruplar arasında video parametreleri arasında istatistiksel olarak anlamlı bir 
fark yoktu. Video içeriği incelendiğinde %81,5’inin COVID-19 ile ilgili bilgilere sahip olduğu, %77’sinin 
COVID-19’da pulmoner rehabilitasyonun önemine sahip olduğu ve en çok bahsedilen içeriklerin 
diyafragma solunumu ve torasik genişleme olduğu görüldü.
Sonuç: Sağlık profesyonelleri, internet kullanıcılarının yüksek kaliteli, güvenilir videolara erişmesi için 
daha fazla video oluşturmalıdır. İzleyicilerin video süresi, izlenme sayısı, beğeni, beğenmeme, yorum 
gibi parametreler yerine sağlık profesyonelleri tarafından hazırlanan videoları tercih etmeleri önerilir.

Anahtar Kelimeler: COVID-19, pulmoner rehabilitasyon, youtube

Introduction

Coronavirus (COVID-19) was first seen in December 
2019 in the city of Wuhan in China’s Hubei province. 
The virus was entitled as severe acute respiratory 
syndrome Coronavirus-2 (SARS-CoV-2) by the 
International Virus Taxonomy Committee (ICTV) and 
the disease caused by this viral infection was called 
COVID-19. A pandemic was declared by the World 
Health Organization on March 11, 2020 (1).

COVID-19 disease can cause clinical conditions ranging 
from mild flu-like upper respiratory symptoms to severe 
pneumonia, which is life-threatening and in need 
of mechanical ventilation (2, 3). In studies, impaired 
lung function and decreased exercise capacity 
was detected in people infected with COVID-19 in 
long-term follow-up after recovery (4, 5). Therefore, 
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it is recommended that patients who are infected 
with COVID-19 should commence a pulmonary 
rehabilitation program (6, 7).

Pulmonary rehabilitation should be planned by 
creating an individualized treatment protocol for 
each COVID-19 patient in addition to pulmonary 
rehabilitation components such as education and 
information about the disease, regulation of nutrition, 
strengthening of respiratory muscles, and aerobic 
exercises (8). These treatments intend to minimize the 
resistance of respiratory paths, improve the symptoms 
such as cough and dyspnea, improve lung capacity, 
reduce disability, reduce anxiety and depression and 
improve the quality of life (9).

With the spread of online platforms, people have 
tended to use the internet more to get health-related 
information. YouTube is one of the most popular 
social platforms with more than two billion users 
(10, 11). With these videos presented by physicians 
and non-physician health professionals through 
visual and audio means, users can access accurate 
and reliable medical information free of charge. 
However, regardless of the knowledge of education 
and expertise, all users can share any information 
about health issues, and thus the video sources may 
contain incorrect and misleading information (10, 
12). Sharing accurate and reliable YouTube-based 
information about pulmonary rehabilitation in people 
withCOVID-19, even if it contributes to the importance 
of pulmonary rehabilitation, exercise therapy, and 
repeatability, if there are misleading and complex 
information, it may cause disability, anxiety, and 
spread of the disease.  And in addition to all these, 
the need to get information from online platforms 
has increased due to home quarantine, the fear 
of going to the hospital with the thought of getting 
infected, and the difficulty of reaching the pulmonary 
rehabilitation unit.

The aim of this study is to evaluate the quality of 
YouTube videos related to pulmonary rehabilitation 
in COVID-19, to examine the video content, and to 
determine the frequency of exercises shown in these 
videos.

Materials and Methods 

Data collection and video selection 

This cross-sectional study was conducted without the 
approval of the ethics committee since there were 
no human participants or animal subjects. A search 
was performed on https://www.youtube.com/ on 
15.04.2021. Videos that were available to anyone 
were analyzed.The study included English videos 
with high image and sound quality. Irrelevant videos, 
duplicate videos, non-English videos, advertising 
videos, videos with poor audio and video quality were 
excluded. In the study, search words are discussed 
by two independent evaluators, who specialize in 

physical medicine and rehabilitation (CK, YGD) and 
determined by the joint decision. The keywords were 
‘COVID-19 pulmonary rehabilitation’, ‘pulmonary 
rehabilitation in COVID-19, ‘post COVID-19pulmonary 
rehabilitation’, ‘breathing techniques for COVID-19’, 
‘coronavirus pulmonary rehabilitation’, COVID-19 lung 
rehabilitation’. 

Although in previous studies the first three or five pages 
were scanned for each search term and videos 
were examined (13-15), in this study all videos for 
each search word were included. Since YouTube is a 
dynamic platform, the search results have been saved 
to a file in need for future analysis.

Video parameters and video sources

Upload date, video duration, number of views, likes, 
dislikes, and comments of the videos were recorded. 
In this context, daily rates (duration per day, view per 
day, likes per day, dislikes per day, comments per 
day) were calculated by dividing these parameters 
by a total number of days. The videos are categorized 
according to sources as (1) physician, (2) nonphysician 
health personnel, (3) academic/university, (4) health-
related website, (5) patient/independent user, (6) 
trainer, (7) society/non-profit organization. 

Determining the video content

The videos were classified according to whether 
they contained information about COVID-19, the 
importance of pulmonary rehabilitation in COVID-19, 
the psychological effect of COVID-19, bronchial 
hygiene techniques, diaphragmatic breathing 
techniques, pursed-lip breathing technique, thoracic 
expansion exercises, other controlled breathing 
techniques, respiratory muscles strengthening 
exercises, upper extremity strengthening exercises, 
and aerobics.

Assessment of quality and reliability

The Global Quality Scale was used for the assessment 
of the educational quality of the YouTube videos. The 
Global Quality Scale is an assessment tool for internet 
resources. The Global Quality Scale is a scale scored 
from 1 to 5, with the worst score being 1 and the best 
score is 5. If the score is 4 or 5 the video is considered 
as high quality, score 3 is considered as an average 
quality, score 1 and 2 is considered as low quality.

Global quality scale

1. Poor quality, poor flow, most information missing, not 
helpful for patients

2. Generally poor, some information is given but of 
limited use to patients

3. Moderate quality, some important information is 
adequately discussed
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4. Good quality good flow, most relevant information is 
covered, useful for patients

5. Excellent quality and excellent flow, very useful for 
patients (16). 

The modified DISCERN that was designed tool by 
Chamock et al. was used for assessment of the reliability 
of the YouTube videos. The tool was designed by 
Chamock et al. DISCERN reliability tool is an evaluation 
method with 5 yes or no questions. Each yes answer is 
evaluated as 1 point and the total maximum score is 5 
(17). Discern reliability tool showed as follows: 

1. Is the video clear, concise, and understandable?

2. Are valid sources cited? (from valid studies, 
physiatrists, or

rheumatologists)

3. Is the information provided balanced and unbiased?

4. Are additional sources of information listed for 
patient reference?

5. Does the video address areas of controversy/
uncertainty?

All videos were viewed by two independent researchers 
(CK, YGD). The intra-rater and inter rater reliabilities of 
the video were assessed with the Kappa score and 
to examine intra-rater compliance, 30 videos were 
randomly selected and watched by each researcher 
10 days after the first evaluation.

Statistical analysis

Statistical analysis was performed using 23.0 SPSS 
(IBM, Armonk, NY, USA) statistical package program. 
Descriptive statistics were given as numbers (%); for 
continuous variables, median (minimum-maximum). 
The suitability of the data to the normal distribution 
was assessed by the Shapiro-Wilk test. Kappa score 
was used for intra-rater and inter-rater reliabilities. The 
comparisons between low, medium and high-quality 
groups that do not comply with normal distribution 
were performed using Kruskal- Wallis test and groups 
of bilateral comparisons ( low-medium, low-high, 
medium-high-quality) Mann- Whitney U test. The level 
of significance was considered p <0.05.

Results

A total of 282 videos were evaluated by the researchers 
and there were 83 irrelevant videos, 11 repeated 
videos, 48 non-English videos, and five videos with 
poor picture and sound quality. After all, following the 
exclusion criteria, 135 videos remained. (Figure-1). The 
view duration of videos was 372 (14-7080) seconds, 
while the number of views was 1138 (4 - 4006668). The 
general features of the videos were shown in Table-1. 

According to GQS, 27 (20%) of videos were low 

quality, 47 (34.8%) of medium quality, and 61 (45.2%). 
Most YouTube video sharing was performed by 
Nonphysician Health Personnel. When the videos 
were examined by source, 18 (13.3%) were Physician, 
42 (31.1%) were Nonphysician health personnel, 15 
(11.1%) were Academic/university, 23 (17.0%) of were 
Health-related website, 14 (10.4%) of were Patient/
independent user, 21 (15.6%) of were trainer, 2 (1.5%) 
of were Society/non-profit organization. The source of 
high-quality videos was Nonphysician health personnel 
(%54.8), Physician (%61.1), Academic/university 
(%60), and Health-related website (%52.2) while the 
low and medium-quality videos were presented by 
Trainer (%14.3), Patient/independent user (%21.4), and 
Society/non-profit organization (%0) (Table-2).

There was a statistically significant difference in DISCERN 
score between quality groups and the highest score 
was in the high-quality group (p<0.001). There was no 
statistically significant difference between the quality 
groups in terms of duration per day, the number of 
views, comments, likes, and dislikes (p=0.731, p=0.879, 
p=0.801, p=0.874, p=0.524, respectively) (Table-3). The 
total duration of videos, the total number of views, 
comments, likes, and dislikes were classified by the 
video source and shown in Table-4.

When the content of the videos was examined, of a 
total of 135 videos, 110 (81.5%) had information about 
COVID-19, and 104 (77%) emphasized the importance 
of pulmonary rehabilitation in COVID-19. The most 
mentioned content was diaphragmatic breathing 
in 88 (65.2%) and thoracic expansion exercise in 79 
(58.5%). The distribution of videos by content was 
shown in Table-5. The Kappa score used to examine 
the accordance intra-rater was 0.825, while the inter-
rater kappa score was 0.842 and 0.896.
Table 1� General features of the videos

Video features Total videos (n=135)

Duration (seconds) 372 (14-7080)

View number 1138 (4 - 4006668)

Number of comments 2 (0 - 3989)

Total likes 35 (0 - 74000)

Total dislikes 1 (0 - 1400)

median (minumum-maximum)

Table 2� Categorization of the videos according to sources

 Low 
quality

Moderate 
quality

High 
quality Total

Physician 1 (5.6) 6 (33.3) 11 (61.1) 18

Nonphysician health 
personnel 7 (16.7) 12 (28.6) 23 (54.8) 42

Academic/university 1 (6.7) 5 (33.3) 9 (60.0) 15

Health-related website 3 (13.0) 8 (34.8) 12 (52.2) 23

Patient/independent user 8 (57.1) 3 (21.4) 3 (21.4) 14

Trainer 6 (28.6) 12 (57.1) 3 (14.3) 21

Society/non-profit 
organization 1 (50.0) 1 (50.0) 0 (0) 2

Source of youtube for COVID-19 pulmonary rehabilitation - Karabas & Dogru.
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n (%); n, number; %, percentage

Discussion

In this study, the quality, source, and content of 
YouTube videos related to pulmonary rehabilitation 
in COVID-19were evaluated. The most important 
result of this study was to have high-quality video 

content of 61 (45.2%) and the most video sharing was 
made by Nonphysician Health Personnel. The main 
sources of high-quality videos were Nonphysician 
Health Personnel and followed by the Health-related 
website and Physician. When the video content was 
examined, it was determined that 81.5% had the 
information about COVID-19, 77% had the importance 
of pulmonary rehabilitation in COVID-19 and the most 
mentioned contents were diaphragmatic breathing 
and thoracic expansion exercises.

In infected people with COVID-19, pulmonary 
rehabilitation should begin and continue with 
physician control to improve quality of life and 
to improve the respiratory and physical capacity 
(18). To minimize contamination during pulmonary 
rehabilitation, protective equipment such as social 
distance, masks have to be used (8, 19). This reduces 
training efficiency, makes it difficult to demonstrate 
the exercises, and may cause misrepresentation of 
information (20). Therefore, the preferred frequency 
of the methods provided through telerehabilitation 
programs and online platforms is increasing (19, 21). 
There is only one study in the literature that examines 
YouTube video resources on pulmonary rehabilitation 
in COVID-19. In this study, video resources related to 
pulmonary rehabilitation in COVID-19 were examined, 
and 22 (34.9%) videos were reported as high quality, 
19 (30.2%) videos of medium quality, and 22 (34.9%) 
as low quality (18). In our study, when all videos are 
assessed in terms of quality, 61 (45.2%) were high-
quality, 47 (34.8%) of medium quality, and 27 low quality 
(20%). What distinguishes our study from the study 
conducted by Koçyigit et al. (22) is that the number 

Table 3� Comparison of the video parameters between the low-quality, intermediate and high-quality groups

Video quality DISCERN score Durations per day Views per day Comments per day Like per day Dislike per day

Low (n=27) 2 (0-4)a 1.10 (0.08-31.33) 5.94 (0.53–718.34) 0.02 (0–0.57) 0.19 (0–10.67) 0 (0–0.42)

Moderate (n=47) 3 (1-5)b 1.06 (0.14-17.36) 5.81 (0.1–3737.76) 0.01 (0–2.87) 0.17 (0–49.74) 0 (0-1)

High (n=61) 4 (2-5)c 1.36 (0.14-46.20) 5.31 (0.04–10488.66) 0.01 (0–10.44) 0.12 (0–193.72) 0 (0–3.66)

P value <0�001 0.731 0.879 0.801 0.874 0.524

a, b, c: different letters indicate statistically significant difference (p<0.001 for al p’s). median (minumum-maximum) 

Table 4� Parameters of the videos according to the sources

Source Duration 
(seconds)

Number of 
views

Number of 
comments

Number 
of likes

Number 
of 

dislikes

Physician 236 (30 - 
3438)

867 (4 – 
4.006,668)

2.5 (0 - 
3989)

28.5 (0 - 
74000)

0 (0 - 
1400)

Nonphysician 
health 
personnel

437 (91.2 - 
3018)

4397 (58 – 
1.018,382)

3.5 (0 - 
647)

60.5 (0 - 
14000)

1 (0 - 
562)

Academic/
university

1343 (81 - 
7080)

120 (18 – 
211.649) 0 (0 - 5) 6 (0 - 

19) 0 (0 - 1)

Health-related 
website

266 (49 - 
4380)

900 (33 – 
896.913) 2 (0 - 1609) 30 (0 - 

16000)
0 (0 - 
422)

Patient/
independent 
user

323 (14 - 
1929)

745 (553 – 
159.155) 5 (0 - 162) 29.5 (9 - 

1000)
1 (0 - 
129)

Trainer 327 (83.4 - 
1770)

6229 (442 – 
354.655) 7 (0 - 337) 90 (13 - 

6300)
3 (0 - 
167)

Society/
non-profit 
organization

105.9 (82.2 
- 129.6)

2248 (850-
3646) 2.5 (0-5) 17 (16-

18) 0.5 (0-1)

median (minumum-maximum)

Table 5� Distribution of the video contents

Video contents* Total, n (%)

Information about COVID-19 110 (81.5)

The importance of pulmonary rehabilitation in COVID-19 104 (77.0)

The psychological effect of COVID-19 36 (26.7)

Bronchial hygiene techniques 30 (22.2)

Diaphragmatic breathing techniques 88 (65.2)

Pursed-lip breathing technique 66 (48.9)

Thoracic expansion exercises 79 (58.5)

Other controlled breathing techniques 74 (54.8)

Respiratory muscles strengthening exercises 36 (26.7)

Upper extremity strengthening exercises 39 (28.9)

Aerobic exercises 26 (19.3)

n number, % percentage. *More than one topic can be mentioned 
in a video

Source of youtube for COVID-19 pulmonary rehabilitation - Karabas & Dogru.
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of videos watched is higher and almost all videos on 
YouTube related to the subject have been watched. 
In addition, unlike the mentioned study, in our study, 
for the first time in the literature, video contents such 
as information about COVID-19, the importance of 
pulmonary rehabilitation, its psychological effect, and 
exercise methods were examined and recorded in 
detail. In this context, we think that we have made a 
more comprehensive contribution to the literature.

In a study in which YouTube videos shared on rheumatic 
diseases in Covid-19 were evaluated, the source of 
high-quality videos was by academic /university and 
physicians, while low-quality videos were shared by 
the patient / independent user and news agencies 
(15). In a study evaluating video sources related to the 
use of the drug Secukinumab, the main source of low-
quality videos was by patient/independent user (23). 
Following the literatüre, in our study, the main sources 
of high-quality videos are provided by Nonphysician 
health personnel, Health-related website, Physician 
ve academic/university, while low-quality videos were 
provided by patient/independent users. Our study 
once again reveals the importance of the source 
of the video to avoid complications, concerns, and 
uncertainties that may arise with false and misleading 
information. Even though there were more high-quality 
videos about pulmonary rehabilitation in COVID-19 
on YouTube, there were too many low-quality videos 
that could not be ignored. For this reason, while 
the physician and non-physician health personnel 
are recommending the videos about pulmonary 
rehabilitation to COVID-19 patients on YouTube, they 
should emphasize that the importance of preference 
of health-related experts’ sources. On the other hand, 
the viewer should be careful about the quality of the 
videos shared by the independent user/patient. 

YouTube is the online platform in which users can 
express their thoughts as ‘like’ or ‘dislike’ and one 
can easily share their comments and communicate 
with each other (24). All videos have been recorded 
according to their duration, the number of views, 
likes, dislikes, and comments. There was a significant 
difference in the Discern score between the three 
groups, and the highest score was in the high-quality 
group. There was no statistically significant difference 
between the low, medium, and high-quality groups in 
terms of daily duration, view number, likes, dislikes, and 
comments. Similar to our results, Myungeun Yoo et al. 
(14) and MacLeod et al. (25) did not find a statistically 
significant difference in video parameters. These results 
show that when users select videos about pulmonary 
rehabilitation in COVID-19, they view accurate and 
reliable videos as well as false and misleading videos 
and express their opinions. Şahin et al found that useful 
videos had more views and likes (26). In contrast, Dubey 
et al found that non-beneficial videos had a higher 
daily view rate than beneficial videos (27). Moon et 
al, on the other hand, showed that misleading videos 
had more likes and total duration than useful videos 
(28). Therefore, we think that internet users should not 

consider these parameters as a criterion for selecting 
YouTube videos and should pay less attention.

In the digitalizing world, the use of social platforms 
such as YouTube as a source of health information is 
increasing. However, there is no control mechanism 
regarding the accuracy and reliability of shared 
information (29). In the YouTube video content about 
pulmonary rehabilitation in COVID-19, information 
about COVID-19 and the importance of pulmonary 
rehabilitation was frequently emphasized, but the 
source that mentions its psychological effect was 
limited to 26.7%. While many videos were mentioning 
about controlled breathing techniques, there were 
fewer sources that included aerobic exercise with 
strengthening the respiratory muscles and auxiliary 
respiratory muscles. Even though the videos on the 
YouTube platform about COVID-19and pulmonary 
rehabilitation had rich content, only 6 (4.4%) contained 
all 11 topics. Therefore, it should be emphasized by 
physicians and other health professionals to viewers 
that it will be useful to watch multiple videos to learn 
more about the topic.

The study has some limitations. All videos were 
evaluated cross-sectionally in a single time frame. Since 
the videos are evaluated in a different time frame, the 
number of views, likes, dislikes, and comments of the 
videos may change, as well as new videos can be 
added and some videos can be deleted. Secondly, 
videos that are only in English were included in the 
study. It should be noted that the quality of video 
resources in other languages can affect the results 
of the study. Another limitation was that the intra-
rater and inter-rater compliance score was high, 
however, it was not sufficient to be evaluated by only 
two physicians. Finally, although video content has 
been thoroughly reviewed and specific scales such 
as GQS have been used, video quality assessments 
were subjective. Strength of our study is the sepeately 
evaluation of the parameters used in pulmonary 
rehabilitation in the videos.

Conclusion

In the video preference related to pulmonary 
rehabilitation in COVID-19, videos created by health 
professionals should be preferred on YouTube and 
users should be advised to pay attention to this point. 
The duration of video, number of views, likes, dislikes, 
and comments should not be used in the video 
preferences. Especially experienced professionals 
in pulmonary rehabilitation medicine should create 
more videos for internet users to reach high quality, 
accurate, reliable, awareness-raising YouTube videos 
rich in video content.
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