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Abstract: Background/Objectives: Cerebral palsy (CP) causes movement and posture challenges due
to central nervous system damage, requiring lifelong management. During the COVID-19 pandemic,
there was limited access to facility-based treatments, which increased the demand for home-based
therapies and digital resources. We analyzed the qualitative and quantitative aspects of YouTube
videos focusing on CP therapy for children. Methods: A total of 95 videos were evaluated for
content quality using the modified DISCERN (mDISCERN) tool and Global Quality Scale (GQS). The
therapeutic program efficacy was assessed via the International Consensus on Therapeutic Exercise
and Training (i-CONTENT) tool, Consensus on Therapeutic Exercise Training (CONTENT) scale,
and Consensus on Exercise Reporting Template (CERT), and popularity was measured by the video
power index (VPI). Results: YouTube-based therapeutic videos for children with CP generally exhibit
reliability in video content and effectiveness in therapeutic programming, and no correlations were
found between video popularity and quality. However, the qualitative analysis reveals insufficient
mention of uncertainty in the treatment principles within the video content as well as a lack of
detailed treatment descriptions encompassing aspects such as intensity, frequency, timing, setting,
outcome measurement during and post-treatment, and safety considerations within therapeutic
programs. In particular, this tendency was consistent regardless of the uploader’s expertise level and
the classification of the neuromotor therapy type in contrast to that of the exercise type. Conclusions:
YouTube-based content for CP children still has significant limitations in how substantive viewers,
such as caregivers, can acquire tailored information and apply practical information to their exercise
and treatment programs.

Keywords: YouTube; video; cerebral palsy; exercise; neuromotor therapy; quality

1. Introduction

Cerebral palsy (CP) is a lifelong, non-progressive disorder affecting movement and
posture due to damage to the central nervous system. Children with CP usually experience
musculoskeletal complications, impaired selective motor control, and poor balance, which
affect their gross motor function and activities of daily living [1]. Moreover, owing to
the nature of CP, which is permanent but changeable depending on variables such as
growth, the effective management of complications is essential. Thus, the importance
of providing adequate rehabilitation and exercise according to the life cycle cannot be
overemphasized [2]. Hence, various modalities have been provided for children with CP.
For example, conventional neuromotor techniques, such as neurodevelopmental treatment
(Bobath) and the Vojta approach, are widely used in clinical settings to enhance muscle
strength, balance, and coordination while reducing stiffness and spasticity [3]. Furthermore,
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most of the reviewed studies suggest that even a minimal amount of exercise can benefit
this population, potentially improving mortality rates [4]. However, with the emergence of
the COVID-19 pandemic, access to facility-based treatment became limited. This caused
challenges in health delivery systems and increased the demand for home-based programs
and related digital information [5-7]. Nowadays, people commonly use Internet sources
to find and share information. Accordingly, YouTube, a well-known video-sharing site, is
utilized to access medical information. Reportedly, 43% of YouTube users use the platform
to obtain information about treatment and medical procedures [8]. Furthermore, patients
with chronic conditions often depend on Internet-based resources. According to surveys,
75% of these patients were influenced by the knowledge they acquired from the Internet in
making decisions about treating their condition. This highlights the potential of YouTube
as a platform for sharing health-related information [9].

Despite the practicality of easily obtaining information through this platform, there
is a risk of inaccuracy, as anyone can post on this platform, unlike scientific literature
that undergoes peer-review processes. In this context, previous studies have conducted a
quality assessment of the videos related to various health conditions and have found that
approximately 25-30% of these informational videos on YouTube contained misleading
information or were of low quality [8,10,11]. Additionally, even in the quality analysis
of most videos uploaded by medical professionals, the overall quality appeared to be
poor [12]. Considering their potential impact on children with CP, the quality of the content
uploaded on YouTube must be evaluated properly to ensure that accurate and reliable
information is being disseminated to caregivers and children with CP. Consequently, this
study aims to analyze YouTube-based therapeutic content for children with CP by focusing
on the qualitative and quantitative aspects of the videos and therapeutic programs.

2. Materials and Methods
2.1. Study Design and Video Selection Strategy

A keyword search was conducted on 12 January 2024; specific terms related to neu-
romotor therapy or exercise for CP were used, including “cerebral palsy + exercise”,
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“cerebral palsy + physical therapy”, “cerebral palsy + physiotherapy”, “cerebral palsy +
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rehabilitation”, “cerebral palsy + sensorimotor therapy + rood”, “cerebral palsy + vojta
therapy”, “cerebral palsy + sensory integration + ayres”, “cerebral palsy + patterning
therapy + doman-delacato”, and “cerebral palsy + neurodevelopmental treatment + bo-
bath”. A Python-based crawling technique was employed to search all relevant videos
on YouTube.

The exclusion criteria included videos that were duplicates, unavailable, not in English,
and irrelevant, for example, those containing game suggestions or promotional materials
for a clinic. Additionally, videos lacking verbal instructions or explanations in scripts
were deemed to be of poor quality and excluded, along with those with a duration of
less than 60 s or longer than 30 min. Figure 1 presents a flowchart outlining the video
selection process.

Our research exclusively utilized publicly available online videos without direct
interaction with humans or animals, and personally identifiable information was not
collected or used; hence, ethical committee approval was not required.
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Figure 1. Flowchart demonstrating the video selection process.

2.2. Data Acquisition and Classification

Basic characteristics of the videos, including the title, uniform resource locator, upload
date, playtime, and information about the uploader and therapeutic intervention, were
collected. Uploaders were divided into two categories: health professionals (e.g., physical
therapists) and non-professionals (affiliations unknown). Types of neuromotor therapy
were categorized as follows: “Bobath”, “sensorimotor approach to treatment (Rood)”, “sen-
sory integration approach (Ayres)”, “Vojta approach”, and “patterning therapy (Doman-
Delacato)”. These categories were established based on recognized neuromotor therapy
approaches that have been extensively studied for their effectiveness in treating CP within
academic research [13,14]. Types of exercise were categorized based on the guidelines of
the American College of Sports Medicine (ACSM) for chronic disability [15] as follows:
“aerobic”, “strengthening”, “flexibility”, “warm-up and cool-down”, and “physical func-
tioning exercise”. For classifications of neuromotor therapy and exercises, if two or more of
the criteria were satisfied, the video was classified as a “mixed type”. If no criteria were
satisfied, it was categorized as an “unclassified type”.

Two researchers (YD and YO) evaluated all the videos included in this study accord-
ing to three domains: the popularity of the video, the quality of video content, and the
quality of therapeutic programs. In cases of discrepancies between the two evaluators, a
third researcher (JH) intervened, and the differences were discussed until consensus was
attained. All researchers had more than five years of experience in physical therapy or
pediatric rehabilitation.

2.2.1. Popularity-Related Parameters of Videos

Popularity-related information, such as the number of likes, dislikes, and total views,
was collected. Additionally, the view ratio and video power index (VPI), representing a
video’s popularity, were calculated using the following equations [16]:

VPI = View ratio* x Like ratio** (1)
View ratio* = Total number of views/Number of days since uploaded )
Like ratio** = (Total number of likes x 100)/(Total number of likes + Total number of dislikes) 3)

2.2.2. Assessment Tools for Quality of Video Content

A modified DISCERN (mDISCERN) tool and Global Quality Scale (GQS) were used to
assess the quality of the informational videos. Both tools are commonly used to evaluate the
content quality of YouTube videos [8]. The mDISCERN tool ranges from 0 to 5 points and
comprises five items: “clarity of aim”, “reliability of information sources”, “balanced and
unbiased information”, “listing of additional information”, and “mention of uncertainty or

controversy”. Each criterion was evaluated by not only the video itself but also the video
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title and script. These were rated on a 2-point scale in this study to evaluate the reliability
of video content; 1 point was given when the video fulfilled the criteria of each item, with
a higher score indicating better reliability. A score of 3 or higher out of a maximum of
5 points indicates reliability, while a score below indicates unreliability [17,18]. The GQS
ranges from 1 to 5 points, designed to rate the flow and quality of online information [8,19].
“Poor quality & flow” corresponds to a score of 1 point, while “excellent quality & flow”
corresponds to a score of 5 points, indicating higher scores for higher-quality content.
The information quality item was assessed based on whether the content clearly stated its
purpose, provided appropriate content for its purpose, and included additional information.
The engagement quality item assessed whether there were initial hooks in the content, an
introduction that addressed the topic and summarized it, explanations about the content,
and devices to enhance adherence toward the end of the video. Scores from 4 to 5 on the
GQS were classified as high quality, a score of 3 as moderate, and scores from 1 to 2 as low
quality [17].

2.2.3. Assessment Tools for Quality of Therapeutic Programs

The International Consensus on Therapeutic Exercise and Training (i-CONTENT) tool,
Consensus on Therapeutic Exercise Training (CONTENT) scale, and Consensus on Exercise
Reporting Template (CERT) were used to analyze the quality of therapeutic interventions
in the videos [20-22]. The i-CONTENT tool comprises seven items: “patient selection”,
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“dosage of the training program”, “type of training program”, “presence of qualified
supervisor”, “type and timing of outcome assessment”, “safety of the training program”,
and “adherence to the training program”. A rating scheme developed by Voorn et al. [21]
was used for the evaluation, grouping videos into three categories: low, some, or high risk
of ineffectiveness.

The CONTENT scale comprises five critical areas: “patient eligibility”, “competencies
and setting”, “rationale”, “content”, and “adherence” [20,23]. Each area was evaluated
using a binary system, assigning 1 point for “yes” and 0 points for “no”. A program with
6 points or higher out of 9 was considered to have high therapeutic quality [20,23].

The CERT comprises 19 items in an extended version of the Template for Interven-
tion Description and Replication checklist, used to examine the completeness of exercise
descriptions. Each item is rated on a binary scale of 0 and 1, similar to the CONTENT
scoring method. A higher score indicates that the content includes more comprehensive

information [20,22,24].

2.3. Statistical Analysis

All statistical analyses were conducted using the Statistical Product and Service So-
lutions software (IBM Corp, Armonk, NY, USA) version 23.0. Continuous variables are
presented as mean =+ standard deviation and median with interquartile range, while cate-
gorical variables are reported as frequencies and percentages. A chi-squared test assessed
the association between quality analysis tools and specific subgroups based on uploader
types and the classification of therapy type. To analyze the consistency between the eval-
uation results of the quality assessment tools and popularity-related scales, as well as
between the outcomes of the qualitative analysis for video content and treatment programs,
Spearman’s Rank Correlation was used. The scale of correlation coefficients was based on
previous studies [25]. Statistical significance was set at p < 0.05.

3. Results
3.1. General Characteristics and Quantitative Analysis of Video Content

A total of 4477 videos were collected using the Python-based crawling technique.
Among them, 95 videos that met the inclusion criteria were evaluated in this study. The
majority of videos were uploaded by health professionals (73, 76.8%). Regarding types of
neuromotor therapy, most videos were categorized as “unclassified” (51, 53.7%). Addi-
tionally, over 30% of the total videos (30, 31.6%) included the Bobath approach, while the
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Ayres (6, 6.3%), Doman-Delacato (2, 2.1%), and Rood and Vojta approaches (0, 0.0%) were
represented in less than 10%. Concerning exercise, the “unclassified type” accounted for
only 24.2% of the videos, contrasting with the results for neuromotor therapy. The most
common type was physical functioning exercise (30, 31.6%), followed by the mixed type
(26, 27.5%), flexibility (10, 10.5%), strengthening (6, 6.4%), and warm-up and cool-down ex-
ercises (0, 0.0%). An overview of the general features of the included videos is provided in
Table 1. In the confusion matrix between the two classification methods, the most frequent
instances were videos that could not be classified by either method or those categorized
under the Bobath type as physical functioning exercise (17, 17.9%) (Figure 2).

Table 1. General characteristics and quantitative analysis of the videos.

General Characteristics of Videos Value
Total videos (n) 95
Health professional uploader (n [%]) 73 (76.8)
Neuromotor therapy type (n [%])
Bobath 30 (31.6)
Rood 0 (0.0)
Ayres 6 (6.3)
Vojta approach 0(0.0)
Doman-Delacato 2(2.1)
Mixed 6 (6.3)
Unclassified 51 (53.7)
Exercise type (n [%])
Aerobic 0(0.0)
Strengthening 6(6.3)
Flexibility 10 (10.5)
Warm-up and cool-down 0(0.0)
Physical functioning 30 (31.6)
Mixed 26 (27.4)
Unclassified 23(24.2)
Views (Median [IQR]) 6571.00 (2514.0-36,692.00)
Likes (Median [IQR]) 82.00 (25.0-322.00)

Dislikes (Median [IQR])

VPI (Median [IQR])

0.00 (0.0-8.00)
6.08 (2.15-25.02)

Abbreviations: IQR, interquartile range; VPI, video power index.

Exercise type
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Figure 2. Confusion matrix between types of neuromotor treatment modalities and exercises. The
higher the percentage the occupies, the darker the shading used for visualization. Therapeutic
types, such as Rood, Vojta approach, and aerobic, warm-up, and cool-down exercise, which were not
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represented in any of the videos, were excluded from the visualization.
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3.2. Analysis of Qualitative Assessment for Video Content and Treatment Program

Table 2 presents the results of the evaluation of video content quality using mDIS-
CERN and GQS. The mean mDISCERN score was 3.77 + 0.12 out of 5, and 83.16% (n = 79)
of the videos were classified as having reliable content (Figure 3). Analysis of each item
revealed that over 75% of the videos demonstrated “clarity of aim”, “balanced and unbi-
ased information”, “listing of additional information”, and “reliability of sources cited”.
However, only 46.3% made “mention of uncertainty or controversy”.

Table 2. Results of the quality assessment of video content.

Evaluation Tool Value
mDISCERN total (Mean + SD) 3.768 + 0.117
Clarity of aim (n [%]) 85 (89.5)
Reliability of information source (n [%]) 73 (76.8)
Balanced and unbiased information (n [%]) 78 (82.1)
Listing of additional information (n [%]) 78 (82.1)
Mention of uncertainty or controversy (n [%]) 44 (46.3)
GQS total (Mean + SD) 2.64 + 0.667
Poor quality and flow (n [%]) 4(4.2)
Generally poor quality and flow (n [%]) 32 (33.7)
Moderate quality and flow (n [%]) 53 (55.8)
Good quality and flow (n [%]) 6 (6.3)
Excellent quality and flow (n [%]) 0(0.0)

Abbreviations: mDISCERN, modified DISCERN; SD, standard deviation; GQS, Global Quality Scale.

mDISCERN

16.84% Unreliable

Reliable

Low quality
Moderate quality

. High quality

83.16% i~=CONTENT
High-risk of ineffectiveness
55.79% 52.63% 63.16% Some-risk of ineffectiveness

. Low-risk of ineffectiveness

CONTENT
Ineffectiveness

6.32% 4.21% Effectiveness

mDISCERN GQs i-CONTENT CONTENT

Figure 3. Classification of assessment tools for video content and therapeutic programs. Abbre-
viations: mDISCERN, modified DISCERN; GQS, Global Quality Scale; i-CONTENT, International
Consensus on Therapeutic Exercise and Training; CONTENT, Consensus on Therapeutic Exer-
cise Training.

The mean score of GQS was 2.64 £ 0.67 out of 5. Most content was evaluated as being
of “moderate quality and flow” (55.8%) and “generally poor quality and flow” (33.7%).
This indicates that, while most content included some information, it often omitted crucial
details or provided crucial information on some aspects but not on others. No content met
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the criterion for having “excellent quality and flow” (Table 2). Based on GQS classification
scores, 37.9% of the videos were categorized as low quality, 55.8% as moderate quality, and
6.3% as high quality (Figure 3).

Table 3 presents the results of the therapeutic quality of programs based on i-CONTENT,
CONTENT, and CERT. The mean score of i-CONTENT was 3.88 &= 0.11 out of 7. According
to i-CONTENT, 43.16% of the videos were at high risk of ineffectiveness, while 52.63% and
4.21% had some or a low risk of ineffectiveness, respectively (Figure 3). Specifically, only
two videos (2.1%) satisfied the item “type and timing of outcome assessment”. Furthermore,
items related to safety (31, 32.6%) and dosage (34, 35.8%) of the program scored less than
half the satisfaction rate, contrasting with other items related to patient selection, types of
programs, and adherence.

Table 3. Results of the quality assessment for therapeutic programs.

Evaluation Tool Value
i-CONTENT total (Mean + SD) 3.884 + 0.1108
Patient selection (n [%]) 66 (69.5)
Dosage of training program (n [%]) 34 (35.8)
Type of training program (n [%]) 90 (94.7)
Presence of qualified supervisor (n [%]) 84 (88.4)
Type and timing of outcome assessment (n [%]) 2(2.1)
Safety of training program (n [%]) 31 (32.6)
Adherence to training program (n [%]) 64 (67.4)
CONTENT total (Mean £ SD) 6.0 + 0.1951
Patient eligibility (n [%])

Description of patient selection 57 (60)
Adequacy of patient selection 86 (90.5)
Competences and setting (n [%])

Determination and adequacy of eligibility criteria for therapist and setting 92 (96.8)
Rationale (n [%])

Basis of therapeutic exercise on a priori aims and intentions 84 (88.4)
Description and plausibility of the rationale for the content and intensity of the therapeutic exercise 69 (72.6)
Content (n [%])

Description of the intensity of the therapeutic exercise 33 (34.7)
Monitoring and adjustment of the therapeutic exercise when necessary 44 (46.3)
Personalization and contextualization of the therapeutic exercise to individual participants 44 (46.3)
Adherence (n [%])

Determination and acceptability of adherence to the therapeutic exercise 65 (68.4)
CERT total (Mean + SD) 7.379 £+ 0.3313
1. Detailed explanation of type of exercise equipment (n [%]) 54 (56.8)
2. Detailed overview of the exercise instructor’s qualifications, teaching/supervising expertise, and 65 (68.4)
training (n [%]) ’
3. Description of whether exercises are conducted individually or in a group (n [%]) 37 (38.9)
4. Description of whether exercises are supervised or unsupervised, and their delivery method (n [%]) 24 (25.3)
5. Detailed explanation of how exercise adherence is measured and reported (n [%]) 63 (66.3)
6. Detailed explanation of motivation strategies (n [%]) 39 (41.1)
7a. Detailed explanation of the decision rule(s) used to determine exercise progression (n [%]) 12 (12.6)
7b. Detailed explanation of progression of the exercise program (n [%]) 11 (11.6)
8. Detailed explanation of each exercise to facilitate replication (n [%]) 90 (94.7)
9. Detailed explanation of any home program component (n [%]) 47 (49.5)
10. Explanation of the presence of any non-exercise components (n [%]) 55 (57.9)
11. Description of the type and frequency of adverse events observed during exercise (n [%]) 7(7.4)
12. Description of the setting in which the exercises are conducted (n [%]) 9 (9.5)
13. Comprehensive description of the exercise intervention, including various aspects such as the number 33 (34.7)

of exercise repetitions, sets per session, session duration, program duration, etc. (n [%])
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Table 3. Cont.

Evaluation Tool Value
14a. Explanation of whether the exercises are generic (one size fits all) or tailored (n [%]) 42 (44.2)
14b. Description of how exercises are tailored to the individual (n [%]) 33 (34.7)
15. Description of the criteria used to establish the initial level for individuals starting an exercise program 11 (11.6)
(n [%]) .
16a. Explanation of how adherence or fidelity is assessed/measured (n [%]) 35 (36.8)
16b. Explanation of the extent to which the intervention was delivered as planned (n [%]) 34 (35.8)

Abbreviation: i-CONTENT, International Consensus on Therapeutic Exercise and Training; SD, standard deviation;
CONTENT, Consensus on Therapeutic Exercise Training; CERT, Consensus on Exercising Reporting Template.

The mean score of CONTENT was 6.00 + 0.20 out of 9, and 63.16% (n = 60) of videos
were classified as effective in terms of content quality (Figure 3). Most videos (96.8%)
obtained scores for the item “competencies and setting”. However, for content-related
items, less than 50% met the criteria, indicating an overall low level of fulfillment.

The mean score of CERT was 7.37 4 0.33 out of 19. For each item, over 90% of videos
met the criterion of providing a “detailed explanation of each exercise to facilitate replica-
tion”. However, less than half of the videos obtained scores for exercise individualization
(Items 3, 4, 6,7, 9, 13, and 14), adverse effects (Item 11), set-up (Items 12 and 15), and
adherence monitoring methods during the program (Item 16).

3.3. Relationship between the Qualitative Assessments of Video Content and Uploader Type

Of the 95 videos analyzed, 73 were uploaded by health professionals and 22 by
non-professionals. Table 4 presents the results of video content quality evaluation using
each tool for each type of uploader. Significant relationships were observed between the
results of mDISCERN and GQS for the uploader types (p < 0.001, p = 0.001, respectively).
Videos uploaded by health professionals exhibited higher-quality video content. However,
no relationships were observed between the types of uploaders and the results of the
i-CONTENT and CONTENT tools.

Table 4. Results of the differences between groups by uploader expertise and quality assessment tool.

Uploader
Qualitative Evaluation Qualitative lassificati L >
Domain Evaluation Tool Classification Non- Health X ()
. . Total
Professional Professional
Unreliable 11 (68.75) 5 (31.25) 16 (100)
ml?ls[gpﬁm Reliable 11 (13.92) 68 (86.08) 79 (100) (iﬁ"éﬁ)
n i Total 22 (23.16) 73 (76.84) 95 (100) :
Quality of video content Low quality 16 (44.44) 20 (55.56) 36 (100)
GQS Moderate quality 6 (11.32) 47 (88.68) 53 (100) 15.148
(n [%]) High quality 0 (0.00) 6 (100) 6 (100) (0.001)
Total 22 (23.16) 73 (76.84) 95 (100)
 High risk of 13 (31.71) 28 (68.29) 41 (100)
ineffectiveness 3.637
i-CONTENT lf;‘f*;itflvsekn‘;; 9 (18.00) 41 (82.00) 50 (100) (0.162)
Quality of treatment (n [%]) Low risk of
programs ineffectiveness 0(0.00) 4 (100) 4(100)
Total 22 (23.16) 73 (76.84) 95 (100)
Ineffectiveness 11 (31.43) 24 (68.57) 35 (100)
C(?II:I[TO/E]TT Effectiveness 11 (18.33) 49 (81.67) 60 (100) (ﬁ'ﬁg)
© Total 22 (23.16) 73 (76.84) 95 (100) ’

Abbreviations: mDISCERN, modified DISCERN; GQS, Global Quality Scale; i-CONTENT, International Consensus
on Therapeutic Exercise and Training; CONTENT, Consensus on Therapeutic Exercise Training.
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3.4. Relationship between Quality Assessment and Ability to Classify Types of Therapeutic
Interventions

Table 5 illustrates the association between the quality analysis and classifiable video
content based on types of neuromotor therapy and exercise. All videos meeting classi-
fication criteria were categorized as “classified”. When divided by types of neuromotor
therapy, no significant qualitative difference was observed between the two groups. How-
ever, significant qualitative differences in video and therapeutic program quality were
observed when divided by exercise type.

Table 5. Results of differences between quality assessment tools and classification of therapeutic type.

Qualitative Neuromotor Therapy Exercise
- Classification — — X2 (p) — — X2 p)
Evaluation Tool Unclassified Classified Total Unclassified Classified Total
High risk of
efoi 25 (61.0) 16 (39.0) 41 (100) 25 (61.0) 16 (39.0) 41 (100)
i-CONTENT Some risk of 25 (50.0) 25 (50.0) 50 (100) 2473 25(50.0) 25 (50.0) 50 (100) ~ 6-264
(0 [%]) lniffect{vim}ss (0.290) (0.044)
ow risk o
ineffectiveness 1(25.0) 3(75.0) 4 (100) 1(25.0) 3(75.0) 4 (100)
Total 51 (53.7) 44 (46.3) 95 (100) 51 (53.7) 44 (46.3) 95 (100)
CONTENT Ineffectiveness 19 (54.3) 16 (45.7) 35 (100) 0.008 19 (54.3) 16 (45.7) 35 (100) 10.501
(n [%]) Effectiveness 32 (53.3) 28 (46.7) 60 (100) (0 928) 32 (53.3) 28 (46.7) 60 (100) © b01)
Total 51 (53.7) 44(463)  95(100) : 51 (53.7) 44(463)  95(100) :

Abbreviations: i-CONTENT, International Consensus on Therapeutic Exercise and Training; CONTENT, Consen-
sus on Therapeutic Exercise Training.

3.5. Correlation between Qualitative and Quantitative Assessments of Video Content

A comparison of popularity-related parameters, including VPI and view ratio, with
the quality analysis tools of video content and therapeutic intervention, indicated no
statistically significant correlation between all quality assessment tools and the popularity-
related index (Table 6).

Table 6. Correlation results of quantitative and qualitative assessments of video content and thera-
peutic programs.

Quality of Video Content Quality of Therapeutic Program
mDISCERN GQS i-CONTENT CONTENT CERT
VPI 0.190 0.191 0.112 0.009 —0.034
(0.068) (0.067) (0.287) (0.934) (0.748)

Abbreviations: VPI, video power index; mDISCERN, modified DISCERN; GQS, Global Quality Scale; i-CONTENT,
International Consensus on Therapeutic Exercise and Training; CONTENT, Consensus on Therapeutic Exercise
Training; CERT, Consensus on Exercising Reporting Template.

3.6. Correlation between Qualitative Assessment Tools

Spearman rank correlation analyses revealed positive correlations between the eval-
uation tools (Table 7, Figure 4). mDISCERN exhibited a moderate correlation between
mDISCERN and CONTENT (rho = 0.466, p < 0.001) and CERT (rho = 0.483, p < 0.001)
and a weak correlation with i-CONTENT (rho = 0.334, p < 0.001). Additionally, a weak
correlation was found between GQS and the other tools (i-CONTENT: rho = 0.249, p = 0.015;
CONTENT: rho = 0.270, p = 0.008; CERT: rho = 0.302, p = 0.003).
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Table 7. Correlation results for the qualitative assessments of video content and therapeutic programs.

i-CONTENT CONTENT CERT
0.334 0.466 0.483

mDISCERN (0.001) (<0.001) (<0.001)
0.249 0.270 0.302

GQS (0.015) (0.008) (0.003)

Abbreviations: mDISCERN, modified DISCERN; GQS, Global Quality Scale, i-CONTENT, International Consensus
on Therapeutic Exercise and Training; CONTENT, Consensus on Therapeutic Exercise Training; CERT, Consensus
on Exercising Reporting Template.
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Figure 4. Correlation plots for the qualitative assessments of video content and therapeutic programs.
Abbreviations: mDISCERN, modified DISCERN; GQS, Global Quality Scale; i-CONTENT, Inter-
national Consensus on Therapeutic Exercise and Training; CONTENT, Consensus on Therapeutic
Exercise Training; CERT, Consensus on Exercising Reporting Template.
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4. Discussion

To our knowledge, this study is the first to quantitatively and qualitatively analyze
web-based YouTube videos focused on children with CP. This study aims to conduct a
qualitative analysis of the delivery of therapeutic interventions through video content, not
a comparative study of the therapeutic effectiveness between them.

Regarding the categorization by exercise type, physical functioning and mixed ex-
ercises constituted the majority of videos, with no content related to aerobic, warm-up,
and cool-down exercises, which are emphasized in the ACSM guidelines for individuals
with CP [15]. Future content development should prioritize these exercises and their safe
application to pathological conditions. Regarding neuromotor therapy types, a significant
portion of videos fell under the “unclassified” category, indicating a lack of a widespread
introduction to various neuromotor therapeutic modalities on current online platforms.
As home-based exercise gains importance, there is a critical need for online platforms to
develop videos that introduce these therapies.

Furthermore, in the confusion matrix comparing the two classification methods, 17.9%
of the videos focused on Bobath therapy with physical functioning exercises, representing
the highest proportion observed in this study. The significant presence of videos covering
both the Bobath approach and physical functioning exercises could be interpreted as
reflecting characteristics of this neuromotor therapy, activity, and participation-based
interventions, which is one of the main components of the Bobath Clinical Reasoning
Framework (BCRF) model aligning with the International Classification of Functioning
(ICF) categories [26]. Meanwhile, the substantial number of videos that do not fit clearly
into either classification (17.9% of all videos) underscores the necessity for higher-quality
educational videos that differentiate between various exercise and therapeutic techniques.

A qualitative evaluation of the videos indicates that more than half were of moderate
or higher quality. Regarding specific items, most criteria in the mDISCERN tool achieved a
satisfaction rate of over 75%. This suggests that the majority of videos provided detailed
descriptions of actions, effectively conveying the video’s information and purpose through
visuals or video footage. However, only 46.3% of videos satisfied the criterion for the item
“mention of uncertainty or controversy”. This indicates a tendency for videos to focus
on effectiveness rather than potential uncertainties or adverse effects. Additionally, the
results from the GQS, which assesses information quality and flow, show that none of
the videos met the criteria for “excellent quality and flow”. This is primarily because few
videos met the “good to excellent” standards for both criteria, highlighting a limitation in
providing detailed “exercise information” on YouTube. This reflects a common challenge
with YouTube content, wherein the need for quick information delivery to maintain viewer
engagement can affect the depth and structure of educational content [27].

The qualitative assessment of therapeutic programs classified 43.16% of videos using
i-CONTENT and 36.84% using CONTENT as ineffective programs. The videos primarily
focused on explaining the type of exercise introduced but often lacked other essential
elements of the frequency, intensity, time, and type (FITT) principle [28], crucial for pre-
scribing effective exercise programs. Specifically, elements such as “dosage of the training
program” in i-=CONTENT, content-related items in CONTENT, and Items 3,4, 6,7, 9, 13,
and 14 in CERT are integral to constructing the FITT model. Additionally, aspects related
to outcome measurement during or after therapeutic intervention (e.g., “type and timing
of outcome assessment” in i-CONTENT and Items 16a and 16b in CERT), descriptions of
adverse events (e.g., “safety of the training program” in i-=CONTENT and Question 11 in
CERT), and basic exercise setup (e.g., Questions 12 and 15 on CERT), such as precautions
and subject posture, were significantly lacking.

In the comparative quality analysis between videos uploaded by health professionals
and those by non-professionals, although the majority of videos were produced by health
professionals, a significant difference was observed only in video quality. No significant dif-
ference was found in therapeutic content quality. This suggests that even videos produced
by health professionals did not consistently provide disease-specific content for therapeutic
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interventions targeting children with CP. Future video production efforts should prioritize
filling this gap.

Furthermore, videos that could be classified by exercise type showed significant differ-
ences in therapeutic quality evaluation compared with unclassifiable videos. In contrast,
there was no statistically significant difference in quality between groups based on the
classification of neuromotor therapy. There are many doubts about the clinical efficacy
of neuromotor treatment. This is because the decision-making process in neuromotor
therapy, which involves non-linear, and thinking-based clinical reasoning, poses significant
constraints in proposing standardized treatment methods [29]. To overcome the short-
comings of these conventional neuromotor therapies, child-active or functional therapy
approaches that involve actively practicing real-life tasks, especially in real-life environ-
ments [30-33], have been proposed. To establish clinical evidence for these therapeutic
techniques, it is essential to develop tailored strategies and ensure the articulate delivery of
these therapeutic techniques.

No correlations were found between the results of the quality evaluation tools and
popularity-related parameters. This indicates that the degree of video popularity does not
guarantee the qualitative aspect of therapeutic educational videos. However, a statistically
significant correlation was found between the therapeutic quality evaluation tools. Specifi-
cally, mDISCERN demonstrated a more significant correlation with the therapeutic quality
evaluation tools compared with the GQS, potentially influenced by the relatively large
standard deviation of the GQS scores.

This study had several limitations. First, the sample size was relatively small to
comprehensively analyze video quality. Second, the treatment program assessment tools
used were originally designed for evaluating in-person treatment programs, which may
not fully capture the nuances of assessing online treatment programs. There is a clear
need for the development of new evaluation tools tailored for assessing video-based
programs that comprehensively evaluate both video content and treatment programs
beyond the constraints of traditional in-person evaluations. Third, significant differences
in the proportions between groups based on types of neuromotor therapy and exercise
made statistical comparisons challenging. Therefore, future studies should aim to compare
treatment modalities more effectively. Fourth, this study may have focused exclusively on
well-known neuromotor interventions and may not have included other approaches, such
as the functional therapy approach. Future research could consider including a variety
of approaches to broaden the scope of the investigation. Finally, this study is limited to
a qualitative analysis conducted by researchers. Future research may focus on practical
clinical application, for example, by conducting a satisfaction analysis with actual users,
like caregivers, patients, and clinicians, or a prospective study on the clinical effects by
applying information acquired through video content.

5. Conclusions

YouTube-based therapeutic videos for children with CP generally exhibit reliability
in video content and effectiveness in therapeutic programming. However, no correlations
were found between video popularity and quality. Qualitative analysis revealed a signifi-
cant omission regarding the mention of uncertainty in the treatment principles within video
content. Therapeutically, there was a notable absence of detailed treatment descriptions
encompassing aspects such as intensity, frequency, timing, setting, outcome measurement
during and post-treatment, and safety considerations. This deficiency was consistent re-
gardless of the uploader’s expertise level and the classification of neuromotor therapy
type. These results imply that YouTube-based content for CP children still has significant
limitations in how caregivers, patients, and clinicians, as substantive viewers, can acquire
tailored information and apply practical information to their exercise and treatment pro-
grams. In the future, further refinement of the content for CP children is essential to ensure
the delivery of accurate and reliable information on exercise and neuromotor therapy.



Children 2024, 11, 814 13 of 14

Author Contributions: Conceptualization, N.Y.K. and J.H.; Data curation, Y.D. and Y.O.; Formal
Analysis. Y.D. and ]J.H.; Investigation, ].H.; Methodology, ]. H.; Project administration, J].H., Y.D. and
Y.O.; Resources, ].H., Software, Y.D. and J.H.; Supervision, N.Y.K,; Validation, J.H., Y.D., and Y.O;
Visualization, ].H.; Writing—original draft, ].H., Y.D. and Y.O.; Writing—review and editing, ].H. All
authors have read and agreed to the published version of the manuscript.

Funding: This research was supported by a grant from the Korea Health Technology R&D Project
through the Korea Health Industry Development Institute (KHIDI), funded by the Ministry of Health
and Welfare, Republic of Korea (grant number: R52023-00265489).

Institutional Review Board Statement: As our research exclusively utilized online videos without
involving direct interaction with humans or animals, we determined that ethical committee approval
was not necessary for this study.

Informed Consent Statement: Our research exclusively utilized online videos without involving
direct interaction with humans or animals, and we understand the importance of ethical oversight in
research and have ensured that our methodology adheres to all relevant guidelines and standards.
Our use of publicly available online videos strictly respects the privacy and rights of individuals, and
no personally identifiable information was collected or used.

Data Availability Statement: The data presented in this study are available on request from the
corresponding author. The data are not publicly available due to restrictions e.g., privacy or ethics.

Conflicts of Interest: The authors declare no conflicts of interest.

References

1. Kerr, C.; McDowell, B.; McDonough, S. The relationship between gross motor function and participation restriction in children
with cerebral palsy: An exploratory analysis. Child Care Health Dev. 2007, 33, 22-27. [CrossRef] [PubMed]

2. Hong, J.; Rha, D.W. The Long-Term Outcome and Rehabilitative Approach of Intraventricular Hemorrhage at Preterm Birth.
J. Korean Neurosurg. Soc. 2023, 66, 289-297. [CrossRef] [PubMed]

3. Bonanno, M.; Militi, A.; La Fauci Belponer, F; De Luca, R.; Leonetti, D.; Quartarone, A.; Ciancarelli, I.; Morone, G.; Calabro, R.S.
Rehabilitation of Gait and Balance in Cerebral Palsy: A Scoping Review on the Use of Robotics with Biomechanical Implications.
J. Clin. Med. 2023, 12, 3278. [CrossRef] [PubMed]

4.  Toldi, J.; Escobar, J.; Brown, A. Cerebral Palsy: Sport and Exercise Considerations. Curr. Sports Med. Rep. 2021, 20, 19-25.
[CrossRef] [PubMed]

5. Nguyen, H.B.; Mulpuri, N.; Cook, D.; Greenberg, M.; Shrader, M.W.; Sanborn, R.; Mulpuri, K.; Shore, B.J. The Impact of COVID-19
on Multidisciplinary Care Delivery to Children with Cerebral Palsy and Other Neuromuscular Complex Chronic Conditions.
Children 2023, 10, 1555. [CrossRef]

6.  Cristinziano, M.; Assenza, C.; Antenore, C.; Pellicciari, L.; Foti, C.; Morelli, D. Telerehabilitation during COVID-19 lockdown and
gross motor function in cerebral palsy: An observational study. Eur. J. Phys. Rehabil. Med. 2022, 58, 592-597. [CrossRef] [PubMed]

7. Kadakia, S.; Stratton, C.; Wu, Y.; Feliciano, J.; Tuakli-Wosornu, Y.A. The Accessibility of YouTube Fitness Videos for Individuals
Who Are Disabled Before and During the COVID-19 Pandemic: Preliminary Application of a Text Analytics Approach. JMIR
Form Res. 2022, 6, €34176. [CrossRef]

8. Furtado, M.A.S.; Sousa Junior, R.R; Soares, L.A.; Soares, B.A.; Mendonga, K.T.; Rosenbaum, P; Oliveira, V.C.; Camargos, A.C.R,;
Leite, H.R. Analysis of Informative Content on Cerebral Palsy Presented in Brazilian-Portuguese YouTube Videos. Phys. Occup.
Ther. Pediatr. 2022, 42, 369-383. [CrossRef] [PubMed]

9.  Madathil, K.C,; Rivera-Rodriguez, A.].; Greenstein, ].S.; Gramopadhye, A.K. Healthcare information on YouTube: A systematic
review. Health Inform. J. 2015, 21, 173-194. [CrossRef]

10. Bora, K; Das, D.; Barman, B.; Borah, P. Are internet videos useful sources of information during global public health emergencies?
A case study of YouTube videos during the 2015-16 Zika virus pandemic. Pathog. Glob. Health 2018, 112, 320-328. [CrossRef]

11. Kumar, N.; Pandey, A.; Venkatraman, A.; Garg, N. Are video sharing web sites a useful source of information on hypertension?
J. Am. Soc. Hypertens. 2014, 8, 481-490. [CrossRef] [PubMed]

12.  Cai, Q.Y,; Tang, J.; Meng, S.Z.; Sun, Y,; Lan, X.; Liu, T.H. Quality assessment of videos on social media platforms related to
gestational diabetes mellitus in China: A cross-section study. Heliyon 2024, 10, €29020. [CrossRef]

13. Cifu, D.X. Braddom's Physical Medicine and Rehabilitation, 5th ed.; Elsevier Health Sciences: Amsterdam, The Netherlands, 2015;
p. 1061.

14. Harris, S.R.; Atwater, SW.; Crowe, T.K. Accepted and controversial neuromotor therapies for infants at high risk for cerebral
palsy. J. Perinatol. 1988, 8, 3-13. [PubMed]

15.  American College of Sports Medicine; Moore, G.E.; Durstine, J.L.; Painter, PL. ACSM’s Exercise Management for Persons with

Chronic Diseases and Disabilities; Human Kinetics: Champaign, IL, USA, 2016.


https://doi.org/10.1111/j.1365-2214.2006.00634.x
https://www.ncbi.nlm.nih.gov/pubmed/17181749
https://doi.org/10.3340/jkns.2022.0262
https://www.ncbi.nlm.nih.gov/pubmed/36751692
https://doi.org/10.3390/jcm12093278
https://www.ncbi.nlm.nih.gov/pubmed/37176718
https://doi.org/10.1249/JSR.0000000000000798
https://www.ncbi.nlm.nih.gov/pubmed/33395127
https://doi.org/10.3390/children10091555
https://doi.org/10.23736/S1973-9087.21.07132-X
https://www.ncbi.nlm.nih.gov/pubmed/34913329
https://doi.org/10.2196/34176
https://doi.org/10.1080/01942638.2022.2046677
https://www.ncbi.nlm.nih.gov/pubmed/35253603
https://doi.org/10.1177/1460458213512220
https://doi.org/10.1080/20477724.2018.1507784
https://doi.org/10.1016/j.jash.2014.05.001
https://www.ncbi.nlm.nih.gov/pubmed/25064770
https://doi.org/10.1016/j.heliyon.2024.e29020
https://www.ncbi.nlm.nih.gov/pubmed/3069973

Children 2024, 11, 814 14 of 14

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

Jung, ML].; Seo, M.S. Assessment of reliability and information quality of YouTube videos about root canal treatment after 2016.
BMC Oral Health 2022, 22, 494. [CrossRef]

Jang, C.W.; Bang, M.; Park, ].H.; Cho, H.E. Value of Online Videos as a Shoulder Injection Training Tool for Physicians and
Usability of Current Video Evaluation Tools. Int. |. Environ. Res. Public Health 2022, 19, 15177. [CrossRef]

Ng, C.H.; Lim, G.R.S,; Fong, W. Quality of English-language videos on YouTube as a source of information on systemic lupus
erythematosus. Int. J. Rheum. Dis. 2020, 23, 1636-1644. [CrossRef] [PubMed]

Elangovan, S.; Kwan, Y.H.; Fong, W. The usefulness and validity of English-language videos on YouTube as an educational
resource for spondyloarthritis. Clin. Rheumatol. 2021, 40, 1567-1573. [CrossRef]

McEwen, D.; O’Neil, J.; Miron-Celis, M.; Brosseau, L. Content reporting in post-stroke therapeutic Circuit-Class exercise programs
in randomized control trials. Top. Stroke Rehabil. 2019, 26, 281-287. [CrossRef]

Voorn, M.; Franssen, R.; Hoogeboom, T.; van Kampen-van den Boogaart, V.; Bootsma, G.; Bongers, B.; Janssen-Heijnen, M.
Evidence base for exercise prehabilitation suggests favourable outcomes for patients undergoing surgery for non-small cell lung
cancer despite being of low therapeutic quality: A systematic review and meta-analysis. Eur. . Surg. Oncol. 2023, 49, 879-894.
[CrossRef]

Kattackal, T.-R.; Cavallo, S.; Brosseau, L.; Sivakumar, A.; Del Bel, M.].; Dorion, M.; Ueffing, E.; Toupin-April, K. Assessing the
reporting quality of physical activity programs in randomized controlled trials for the management of juvenile idiopathic arthritis
using three standardized assessment tools. Pediatr. Rheumatol. 2020, 18, 41. [CrossRef]

Hoogeboom, T.J.; Oosting, E.; Vriezekolk, J.E.; Veenhof, C.; Siemonsma, P.C.; de Bie, R.A.; van den Ende, C.H.; van Meeteren,
N.L. Therapeutic validity and effectiveness of preoperative exercise on functional recovery after joint replacement: A systematic
review and meta-analysis. PLoS ONE 2012, 7, e38031. [CrossRef]

Slade, S.C.; Dionne, C.E.; Underwood, M.; Buchbinder, R. Consensus on Exercise Reporting Template (CERT): Explanation and
Elaboration Statement. Br. |. Sports Med. 2016, 50, 1428-1437. [CrossRef] [PubMed]

Cohen, ]. Statistical Power Analysis for the Behavioral Sciences, 2nd ed.; Erlbaum: Hillsdale, NJ, USA, 1988.

Mayston, M.].; Saloojee, G.M.; Foley, S.E. The Bobath Clinical Reasoning Framework: A systems science approach to the
complexity of neurodevelopmental conditions, including cerebral palsy. Dev. Med. Child Neurol. 2024, 66, 564-572. [CrossRef]
[PubMed]

Ao, L,; Bansal, R.; Pruthi, N.; Khaskheli, M.B. Impact of Social Media Influencers on Customer Engagement and Purchase
Intention: A Meta-Analysis. Sustainability 2023, 15, 2744. [CrossRef]

Kisner, C.; Colby, L.A.; Borstad, J. (Eds.) Therapeutic Exercise: Foundations and Techniques, 7th ed.; McGraw-Hill Education: New
York, NY, USA, 2018.

Novak, I.; Morgan, C.; Fahey, M.; Finch-Edmondson, M.; Galea, C.; Hines, A.; Langdon, K.; Namara, M.M.; Paton, M.C.; Popat,
H.; et al. State of the Evidence Traffic Lights 2019: Systematic Review of Interventions for Preventing and Treating Children with
Cerebral Palsy. Curr. Neurol. Neurosci. Rep. 2020, 20, 3. [CrossRef] [PubMed]

Jackman, M.; Sakzewski, L.; Morgan, C.; Boyd, R.N.; Brennan, S.E.; Langdon, K.; Toovey, R.A.M.; Greaves, S.; Thorley, M.; Novak,
I. Interventions to improve physical function for children and young people with cerebral palsy: International clinical practice
guideline. Dev. Med. Child Neurol. 2022, 64, 536-549. [CrossRef] [PubMed]

Imms, C.; Granlund, M.; Wilson, P.H.; Steenbergen, B.; Rosenbaum, P.L.; Gordon, A.M. Participation, both a means and an end:
A conceptual analysis of processes and outcomes in childhood disability. Dev. Med. Child Neurol. 2017, 59, 16-25. [CrossRef]
[PubMed]

Rosenbaum, P.; Gorter, ].W. The ‘F-words’ in childhood disability: I swear this is how we should think! Child Care Health Dev.
2012, 38, 457-463. [CrossRef]

Novak, I. Evidence-based diagnosis, health care, and rehabilitation for children with cerebral palsy. J. Child Neurol. 2014, 29,
1141-1156. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


https://doi.org/10.1186/s12903-022-02540-4
https://doi.org/10.3390/ijerph192215177
https://doi.org/10.1111/1756-185X.13852
https://www.ncbi.nlm.nih.gov/pubmed/32406201
https://doi.org/10.1007/s10067-020-05377-w
https://doi.org/10.1080/10749357.2019.1591687
https://doi.org/10.1016/j.ejso.2023.01.024
https://doi.org/10.1186/s12969-020-00434-9
https://doi.org/10.1371/journal.pone.0038031
https://doi.org/10.1136/bjsports-2016-096651
https://www.ncbi.nlm.nih.gov/pubmed/27707738
https://doi.org/10.1111/dmcn.15748
https://www.ncbi.nlm.nih.gov/pubmed/37653669
https://doi.org/10.3390/su15032744
https://doi.org/10.1007/s11910-020-1022-z
https://www.ncbi.nlm.nih.gov/pubmed/32086598
https://doi.org/10.1111/dmcn.15055
https://www.ncbi.nlm.nih.gov/pubmed/34549424
https://doi.org/10.1111/dmcn.13237
https://www.ncbi.nlm.nih.gov/pubmed/27640996
https://doi.org/10.1111/j.1365-2214.2011.01338.x
https://doi.org/10.1177/0883073814535503

	Introduction 
	Materials and Methods 
	Study Design and Video Selection Strategy 
	Data Acquisition and Classification 
	Popularity-Related Parameters of Videos 
	Assessment Tools for Quality of Video Content 
	Assessment Tools for Quality of Therapeutic Programs 

	Statistical Analysis 

	Results 
	General Characteristics and Quantitative Analysis of Video Content 
	Analysis of Qualitative Assessment for Video Content and Treatment Program 
	Relationship between the Qualitative Assessments of Video Content and Uploader Type 
	Relationship between Quality Assessment and Ability to Classify Types of Therapeutic Interventions 
	Correlation between Qualitative and Quantitative Assessments of Video Content 
	Correlation between Qualitative Assessment Tools 

	Discussion 
	Conclusions 
	References

