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Abstract

regarding attention deficit hyperactivity disorder (ADHD).

Obijective: Social media has provided an online environment for patients to discuss regarding their health and
seek medical information. The primary aim of our study was to analyze the quality of information shared on YouTube

Results: More than half of the videos, 91 (57.23%) had duration of fewer than 5 min. Only 8 (5.03%) videos were
rated as highly useful whereas 61 (38.36%) videos were misleading. Interestingly, there was a significant higher
(1203.38 +-395) likes in the misleading group of videos, compared to 162.13 £ 169.63 likes in the very useful group,
P=0.012. Only a small fraction of videos had very useful information on ADHD. There is a need for high-quality,
evidence-based, educational videos on ADHD for patient education.
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Introduction

Social media presence holds the promise of improv-
ing patient education and health literacy [1, 2]. With
easy access to the Internet, there has been an exponen-
tial use of online resources to seek medical information.
With patients and family members becoming increas-
ingly social media-savvy, this participative approach to
healthcare to seek medical information is rapidly gaining
momentum.

One of the most popular sources of Internet-based
medical information is YouTube (http://www.youtu
be.com). YouTube is a powerful tool for information that
is accessed by patients and families with more than 1 bil-
lion users [3]. YouTube provides a logical platform for
delivery of health information. This website is an open-
access site, where registered users can upload video con-
tent. Sites such as YouTube represent a powerful tool for
the dissemination of information in many formats rang-
ing from personal experiences to professionally made
educational material. Unfortunately, the information on
this platform is not regulated.
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Though there have been various studies in the last dec-
ade on quality of information in YouTube videos related
to general internal and surgical medicine [4—9]. Limited
studies on the quality of these YouTube videos related to
mental health including those on anxiety disorder, bul-
lying is published [10, 11]. Attention deficit hyperactiv-
ity disorder (ADHD) is a common behavioral disorder
in children and adolescent, plus has a significant burden
in adult population. Public awareness and education is
an integral part of ADHD diagnosis and treatment [12].
Though patients accessing the Internet can be a posi-
tive step towards disease treatment and its success, these
online resources vary in quality and standard. The pri-
mary aim of our study was to conduct a systematic review
of the YouTube videos related to ADHD and analyze the
quality of information shared on YouTube.

Main text

Methods

We conducted a systematic review of the YouTube videos
from November 1 to 7, 2017. “Attention deficit hyperac-
tivity disorder”, “ADHD’, “ADHD in children’, was used
as keywords to search the video on YouTube. The vid-
eos were sorted in the order of number of views. We
screened the first 7 pages of results for each search term
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assuming that users would unlikely scan beyond these
pages. This generated 176 videos among which and 159
met the inclusion criteria. Non-English language vid-
eos without sound and duplicate videos were excluded
from the analysis. The selection process is summarized
in Fig. 1. Approval of the Institutional Review Board
of the study institution was not required for this study.
Two researchers who had completed with MBBS degrees
and had sufficient experience in the diagnosis and man-
agement of ADHD independently assessed the videos.
Disagreements between the researchers regarding the
categorization of a particular video were resolved by dis-
cussing the issue until a consensus was reached.

Video characteristics from the YouTube site were col-
lected as summary information about the video and
viewership. This included the video category, date posted,
and length (minutes and seconds). YouTube also collects
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and provides information to indicate the popularity of
video viewing, measured by number of views, number of
“like” ratings, number of “dislike” ratings.

The following data were extracted from each video in
the final sample:

1. URL, date of upload, duration of video (in seconds).

. Tube metrics (likes, dislikes, view counts).

3. Source of video upload [Professional societies; Lec-
tures from Medical Institutions; Individual Physician
or psychiatrist; personal experience of patients and
their families; News reports or other websites and
others (non-classified)].

4. Video content: role of parents/teachers mentioned in
diagnosis and management; role of cognitive behav-
ioral therapy (CBT) mentioned in diagnosis and
management.

N

Fig. 1 Flow chart showing method of video selection
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The researchers analyzed each YouTube video care-
fully and looked if the videos had mentioned the role of
parents, teachers, medications and cognitive behavioral
therapy (CBT). CBT was chosen due to its effective role
in treatment for ADHD in adults and children [13]. We
devised a scoring system to assess the usefulness of the
video. A score of 2.5 each was given for role of parents,
teachers, and medications and role of CBT in treatment
of ADHD. Scores was summated for each video and
Scores between 7.5- 10 was termed “very useful’, 5-7.5
as “useful’; 2.5-5 as “not useful” and < 2.5 as “misleading”.

Data were entered into a Microsoft Excel sheet for
analysis (Additional file 1). Statistical analyses were per-
formed with Microsoft excel 2016 and SPSS version 21
(SPSS Inc., Chicago, IL). Basic frequency and descriptive
statistics were calculated to describe video characteristics
such as media source, topics covered, number of views,
and number of days posted to YouTube. Central tendency
engagement statistics were computed to determine the
median number of days posted to YouTube, “favorites,’
“likes,” “dislikes” by media source. Two physician review-
ers reviewed all eligible videos, and an inter-observer
reliability was tested. A weighted kappa score was calcu-
lated to evaluate the inter-observer agreement.

Results

The inter-observer agreement was 80% with a kappa
coefficient of 0.67 (P=0.001). We found videos on
ADHD from personal experience (37, 23.27%), individual
physician/psychiatrist (27, 16.98%), institutions/medical
society (17, 10.69%), news reports (11, 6.92%). The largest
number of videos (50, 31.45%) was uploaded from vari-
ous online websites unrelated to medical institutions or
physician groups and least from commercial sources (5,

3.14%).
Total 159 videos had a mean view of
170,781.65 £ 29,044.41 and mean length  of

10.74+1.51 min. Average “like” and “dislike” for 159
videos was 1440.14+348.07 and 73.29+12.17 respec-
tively. These videos were posted for an average duration
of 4.5 years with standard error of 2 months. Table 1
contains the demographics of YouTube videos based on
sources and engagement metrics. For diagnosis and treat-
ment, the role of parents was mentioned in 63 (39.62%)
and role of teachers in 32 (20.13%) of the videos. Only
26 (16.35%) videos, mentioned the role of CBT in the
management of the patient. Noteworthy, the discussion
of medications in the management of ADHD was men-
tioned in just 59 (37%) of videos. More than half of the
videos, 91 (57.23%) were less than 5 min in length.

Table 2 reflects Video demographics based on useful-
ness score. Only 8 (5.03%) videos were rated as highly
useful, 44 (27.67%) scored useful, 46 (28.93%) videos
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were not useful and 61 (38.36%) videos were misleading.
Among 10 most useful videos, 3 were from institutions
and medical society, 2 from various website and one each
from physicians, commercial and television source. Vid-
eos from news report had the highest usefulness score
(5+£0.75).

Interestingly, there was significant higher likes
(1203.38 +-395.9) in the misleading group of videos com-
pared to 162.12+57.54 likes in the very useful group
of videos (P=0.012). Moreover, the number of dislikes
(18.13+6.71) was significantly lower in the very useful
group whereas higher dislikes (77.64423.19) was seen
in the misleading group of videos with a P value=0.01.
Videos were significantly long (P value=0.02) in highly
useful group (24.134+11 min) compared to the mislead-
ing group (9.60 £ 2.14 min) of videos.

Discussion

Our survey shows that 61 (38.36%) videos had misleading
information while only a small fraction of videos (5.03%)
had very useful information on ADHD. We saw that You-
Tube videos are neither sufficiently comprehensive nor
adequately balanced to be recommended as patient edu-
cation material regarding ADHD. The unregulated nature
of YouTube might be partly responsible, in failing to meet
a basic standard of information portal. A similar study on
gallstone disease reported more than half of the YouTube
videos as misleading [4]. An analysis of prostate cancer
YouTube videos in 2010 using usefulness score found that
73% of videos had fair or poor content [5]. With patients
and family members becoming increasingly social media-
savvy, there is a need for high-quality, evidence-based,
educational videos on ADHD. If patient and family mem-
bers are subjected to the low-quality information videos,
there is a high risk of these either not finding answers or
getting misleading information.

Based on source, the largest number of videos was
uploaded from various online websites unrelated to medical
institutions or physician groups. A social media analysis on
YouTube study of prostate cancer videos found that major-
ity of videos were posted by consumers and medical or gov-
ernment professionals [11]. We observed highest likes in
videos posted individual person based on experiences and
lowest likes in the group of videos posted by psychiatrist
and individual physician. This is likely, as patients tend to
trust the information shared by individuals and family deal-
ing with ADHD resulting in more “likes” The engagement
metrics as ‘likes” and ‘dislikes’ in social media, needs to be
evaluated with caution. We are concerned with our findings,
which indicated that misleading videos were more popular
(more likes and more dislikes) than useful videos. We found
similar findings with studies of YouTube videos related to
hemodialysis and West Nile virus, which also showed that
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misleading videos were more popular than useful videos
[7-9]. In contrast, we came across several previous studies
investigating the quality of YouTube videos on rheumatoid
arthritis and varicose veins among others that revealed no
difference in the popularity of useful vs. misleading videos
[14, 15]. Trusting popularity of videos based on engagement
metrics is not completely reliable as it differs widely among
medical versus non-medical, educated versus uneducated,
and rich versus poor population [16].

We found that Videos from news report had the highest
usefulness score. YouTube Videos were of longer duration
in highly useful group compared to the misleading group
of videos. We can assume that longer videos were found
“very useful” as the have enough time to incorporate and
explain most aspects of ADHD diagnosis and treatment.
We noticed significant higher likes in the misleading
group of videos compared to the “very useful” group of
videos. Biggs et al. found similar finding in his study and
suggested that this is because useful videos tended to be
longer than misleading videos [17]. The general popula-
tion tending to view the misleading videos more than the
credible videos is definitely an issue.

Limitations of the study

1. The quality of information taken into analysis was
from one point of time rather than a certain period,
thus these results may have changed with time as
some videos might have been added or removed.

2. A subjective usefulness score criteria was used to
evaluate the videos, as there are as of yet no validated
tools for assessing video data.

3. There is the possibility that some videos were not
labeled as such and thus were unidentifiable under
our search terms, despite all our precautions includ-
ing conducting the search of YouTube videos inde-
pendently by two researchers and using four search
keywords to compile a common pool.

4. The search in this study was limited to YouTube and
there is the possibility that videos on other websites,
such as those of medical and other health professional
societies and medical journals, were not included.

It’s well accepted that social media can improve
patients’ access to health care information and other
educational resources [1]. Whether via Twitter, Face-
book or YouTube, more healthcare providers and
health organizations are embracing social media and
patients follow them [18]. Parental and teacher aware-
ness, medication adherence and behavioral therapy
are an integral part of ADHD diagnosis and treat-
ment [2, 19]. Social media presence holds the promise
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of improving patient education and health literacy
[18]. In this era of healthcare information technol-
ogy, the trend of “YouTube search” for an educational
purpose has been ever increasing. However, free and
unregulated information available on the Internet car-
ries the potential hazard of misinformation. While it
is impossible to regulate videos and other sources of
information on the Internet, we recommend credible
physicians and medical institutions upload videos with
accurate information on ADHD. It is the responsibil-
ity of professional organizations and healthcare pro-
fessionals to direct patients to authentic educational
resources and advise parents about the inaccurate and
potentially misleading content of YouTube and ADHD.

Additional file

Additional file 1. Youtube lens to ADHD videos and its usefulness
analysis.

Abbreviations
ADHD: attention deficit hyperactivity disorder; CBT: cognitive behavioral
therapy.

Authors’ contributions

BB and AK designed the study. SJ and RB participated in data collection. PT,
AT, NK, SJ and RB were responsible for data entry, analysis and contributed
to the writing of the initial draft of the manuscript. BB, AK, SJ, RB revised
and prepared the final manuscript. All authors read and approved the final
manuscript.

Author details

! Kathmandu Medical College, Kathmandu University, Kathmandu, Nepal.

2 Department of Internal Medicine, Presence Saint Joseph Hospital, Chicago,
IL, USA.3 Department of Internal Medicine, Bassett Healthcare Network, Coop-
erstown, NY, USA. # Department of Internal Medicine, Mount Sinai Hospital,
Chicago, IL, USA. 5 Department of Internal Medicine, Eastern New Mexico
Medical Center, Roswell, NM, USA.

Acknowledgements
We would like to thank Ashma Baruwal, MPH for her guidance in statistical
analysis and interpretation.

Competing interests
The authors declare that they have no competing interests.

Availability of data and materials
All data generated or analyzed during this study are included in this published
article (and its Additional file 1).

Consent for publication
Not applicable.

Ethics approval and consent to participate
Not applicable.

Funding
No funding was obtained for the study.

Appendix
See Tables 1, 2.


https://doi.org/10.1186/s13104-018-3962-9

Page 5 of 6

854

(2018) 11

Thapa et al. BMC Res Notes

0c L 8 l 4 S 0 € SL<
4 € 4 4 4 L 0 ¥ SL-0L
123 S €l ¥ € 0 ¢ 1A 0l-9
[19) € yad 4 0c Lt € €C §>
(Ujw) SOaPIA JO Yibua]
(%) 1UsWabe
(%S€91) 9T (%£991) T (%8) ¥ (%60°6) | (%ee€e) 6 (%€S€0) ¥ (%00) (%lS€L)S  -UBW Ul pauonuUsW gD JO 9|0y
(%) JusWiabeURW U
(9£€) 65 (%50) € (%¥€) L1 (%c8'18) 6 (%E€€E) 6 (%67°5€) 9 (%00) | (%b8'£€) ¥1  PIUONHUSW SUONEIIPIN JO 3|OY
(9%) JusWabeuewl
(%€1°07) ¢€ %L9°1Y) S (9%0097) €1 (99€9€) ¥ (%cs8l) S (%S9°21) € (%00) | (%L70) 1 Ul PIUORUSW 513583} JO 3|0y
(QS F) (%) 1uswabeuew
(%296£) €9 (9600°05) 9 (%000€) 51 (%€L2L) 8 (%s18y) €1 (9681°LY) L (%00¥) ¢ (%ErTe) TL Ul pauoiUSW sjuaJed JO 3|0y
€C0FE8C 0L Fece LFOFS¥e SLO0FS LSOFeee 76'0F96'C €6'LFGC rEOFILC (@SF) 103G ssaujnyesn
SLFELOL 66€FLILL CLI'CF €86 SOCFECE YOV FLL0L 896 F SC9C PELFLOE €60F 9 (@SF) sospin jo uoneing
LICLF6CEL FySFE8YCL LL8LF Y89 6V 9EF 18'S8 SOl F 189¢ 67 F90LL [8ELF86E €8LEF¥58CL (@S ) siisip Jo JaquinN
LO8YEF LOVPL ¥0'SL0L F 166561 8EIY8F98GE8L  86'B0CF I8'EEL 60LLF 18L6C 609FCl'loT L[89€L F oSy L[SYI8F Y8yt (@SF) sM1 J0 1equInN
uoido
@as+
8569 F¥6'€991 LUYITFSCoLTL BULELFPTOL8L  vYV6ETFSYTErL YE0TL FE€9508L LY EECFECELOL 8L 18FSLIC €S79L F8Y'S0SL (sAep) peojdn aouis uoneing
LY Yr0'6CF SO 18L0LL  ¥6'8V0'LLFSTYOL'COL  SYSIS'EETFVEBT86SL  ELOVI8TCEY'9S  68T8I8TF LI'LSL'6E  OE0ST'ILTFOL0S9Y  L¥/969F TLL969L YO OVS'LOL F¥'881'LSE (@SF) smain Jo JaquinN
(%001) 651 (%SS) Tl (%S¥'L€) 0 (%¢69) L1 (9%8691) LT (%69°01) £1 (%P1€) S (%£T€T) L€ (%) SOSPIA JO JSqUINN
IsteydAsd
(payissep JuenisAyd 121008 sajuedwod
leloy -uou) s13Y10 $9)ISCAM JBY10 1iodas smaN |enpiAIpu|  [edIpaw/suoinyisu| 6nup [epJswWO)  3dUsLRAXD [euosiad J919wesed/adinos

sydwW Juswabebud pue s334nos uo paseq soiydeibowap odapIA Yyum ajqel | djqel



Thapa et al. BMC Res Notes (2018) 11:854 Page 6 of 6

Table 2 Table with video demographics based on usefulness score

Relevance/parameters Very useful Useful Not useful Misleading P value

Number of videos (%) 8 (5.03%) 44 (27.67%) 46 (28.93%) 61 (38.36%)

Number of views (£ SD) 51,3435+1896864 97,041.61£22902.16  216957.374+61,542.78  204,814.16£56,822.95

Duration since upload in days (£SD) ~ 1581.254+169.63 1668.52+£ 12647 1577.1£145.28 173697 £111.27

Opinion
Number of likes (£ SD) 162.12+57.54 841.7£324.15 2548.654+1026.72 1203.38+£3959 0.012
Number of dislikes (= SD) 18.12+6.71 64.89+£19.15 85.15+£22.23 77.64£23.19 0.01
Duration of videos (£ SD) 2413£11 11.2+£2.56 9.46+3.08 9.6+2.13 0.02
Usefulness score (= SD) 1040 58+0.18 25+0 040

SD standard deviation

P value denotes significance between very useful and misleading group

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in pub-

lished maps and institutional affiliations.

Received: 4 October 2018 Accepted: 29 November 2018
Published online: 04 December 2018

References

1.

2.

MacMillan C. Social media revolution and blurring of professional
boundaries. Imprint. 2013;60:44-6.

Gajria K, Lu M, Sikirica V, Greven P, Zhong Y, Qin P, Xie J. Adherence, persis-
tence, and medication discontinuation in patients with attention-deficit/
hyperactivity disorder—a systematic literature review. Neuropsychiatr Dis
Treat. 2014;10:1543-69.

YouTube for Press Pages. 2018. https://www.youtube.com/yt/about/press
/. Accessed 1 Nov 2018.

Lee JS, Seo HS, Hong TH. YouTube as a source of patient information on
gallstone disease. World J Gastroenterol. 2014,20:4066.

Steinberg PL, Wason S, Stern JM, Deters L, Kowal B, Seigne J. YouTube as
source of prostate cancer information. Urology. 2010;75:619-22.

Basch CH, Menafro A, Mongiovi J, Hillyer GC, Basch CE. A content analysis
of YouTube ™ videos related to prostate cancer. Am J Men's Health.
2017;11:154-7.

Garg N, Venkatraman A, Pandey A, Kumar N. YouTube as a source of
information on dialysis: a content analysis. Nephrology. 2015;20:315-20.
Dubey D, Amritphale A, Sawhney A, Dubey D, Srivastav N. Analysis of
YouTube as a source of information for West Nile virus infection. Clin Med
Res. 2014. https://doi.org/10.3121/cmr2013.1194.

Leong AY, Sanghera R, Jhajj J, Desai N, Jammu BS, Makowsky MJ. Is
YouTube useful as a source of health information for adults with type 2
diabetes? A South Asian perspective. Can J Diab. 2018;42:395-403.

. Maclean SA, Basch CH, Reeves R, Basch CE. Portrayal of generalized anxi-

ety disorder in YouTube ™ videos. Int J Soc Psychiatry. 2017;63:792-5.

. Basch CH, Ruggles KV, Berdnik A, Basch CE. Characteristics of the most

viewed YouTube™ videos related to bullying. Int J Adolesc Med Health.
2015. https://doi.org/10.1515/ijamh-2015-0063

. Michielsen M, de Kruif JT, Comijs HC, van Mierlo S, Semeijn EJ, Beekman

AT, Deeg DJ, Kooij JS. The burden of ADHD in older adults: a qualitative
study. J Atten Disord. 2018;22(6):591-600.

. Weiss M, Murray C, Wasdell M, Greenfield B, Giles L, Hechtman L. A ran-

domized controlled trial of CBT therapy for adults with ADHD with and
without medication. BMC Psychiatry. 2012;12:30.

. Singh AG, Singh S, Singh PP. YouTube for information on rheumatoid

arthritis—a wakeup call? J Rheumatol. 2012. https://doi.org/10.3899/
jrheum.111114.

. KwokTM, Singla AA, Phang K, Lau AY. YouTube as a source of patient

information for varicose vein treatment options. J Vasc Surg Venous
Lymphat Disord. 2017;5:238-43.

. Ross L, Dark T, Orom H, et al. Patterns of information behavior and pros-

tate cancer knowledge among African-American men. J Cancer Educ.
2011;26:708-16.

. Biggs TC, Bird JH, Harries PG, Salib RJ. YouTube as a source of informa-

tion on rhinosinusitis: the good, the bad and the ugly. J Laryngol Otol.
2013;127:749-54.

. Ventola CL. Social media and health care professionals: benefits, risks, and

best practices. Pharm Ther. 2014;39:491-520.

. Colaneri N, Keim S, Adesman A. Adolescent patient education regard-

ing ADHD stimulant diversion and misuse. Patient Educ Couns.
2017;100:289-96.

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://www.youtube.com/yt/about/press/
https://www.youtube.com/yt/about/press/
https://doi.org/10.3121/cmr.2013.1194
https://doi.org/10.1515/ijamh-2015-0063
https://doi.org/10.3899/jrheum.111114
https://doi.org/10.3899/jrheum.111114

	YouTube lens to attention deficit hyperactivity disorder: a social media analysis
	Abstract 
	Objective: 
	Results: 

	Introduction
	Main text
	Methods
	Results
	Discussion
	Limitations of the study

	Authors’ contributions
	References




