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Abstract

Objectives: There is a little data available in the literature investigating videos related to osteoporosis in the internet media. The present study
investigates the characteristics and scientific accuracy of the videos related to osteoporosis, which have been uploaded and broadcast on the
YouTube website.

Materials and Methods: The key word "osteoporosis” was searched in February 2016 on the YouTube browser without any filters. The contents of
the recruited videos were assigned to three groups, including general information, preventing the disease, and treatment; while their usefulness was
classified as useful, moderately useful and not useful.

Results: Two hundred and thirty-seven (47.4%) videos formed the study group. Sixty-four point one percent of these videos contained definitive
and diagnostic information about the disease, and 87% included preventative suggestions. It was noted that 56.9% of the videos had content
related to treatment. Regardless of uploaders, the videos about osteoporosis were found to be low scores but when the videos were grouped
according to uploaders; the videos, which were uploaded by the governmental and official institutions or associations had the highest diagnostic,
preventing and treatment scores.

Conclusion: It cannot be proclaimed that the videos, which are related to osteoporosis, inform people accurately enough. It seems crucial that
videos giving information about health on such websites as YouTube, should be controlled beforehand or that more public viewing of videos
uploaded by the governmental and official institutions should be ensured. Considering the large volume of information gathering from this type of
internet source, by arranging the necessary regulations, video sharing websites may become more useful in public education.
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Amac: Literatiirde internet ortamindaki osteoporoz ile ilgili videolari arastiran ¢ok az veri bulunmaktadir. Bu ¢alisma, YouTube web sitesine yiiklenen
ve yayinlanan osteoporoz ile ilgili videolarin 6zelliklerini ve bilimsel dogrulugunu arastirmayi amaclamaktadir.

Gerec ve Yontem: "Osteoporoz” anahtar kelimesi Subat 2016'da herhangi bir filtre kullaniimadan YouTube tarayicisinda aranmistir. Degerlendirmeye
alinan videolar, genel bilgi veren, hastaligi 6nleyici ve tedavi bilgilendirmesi olmak tizere lic kategoriye ayrilmis; kaliteleri ise yararh, orta derecede
yararli ve yararli degil olarak siniflandiriimistir.

Bulgular: iki yiiz otuz yedi video (9047,4) calisma grubuna dahil edilmistir. Bu videolarin %64'(i hastalik igin tanimlayici ve tanisal bilgiler icermekteydi
ve %87 oraninda video ise koruyucu dneriler icermekte idi. Videolarin %56,9'unun tedaviyle ilgili icerik barindirdigi saptanmistir. Ytikleyicilerden
bagimsiz olarak, osteoporoz ile ilgili videolarin genel olarak dusik kaliteli oldugu gorilmiistiir; ancak videolar, yiikleyicilere gére gruplandirildiginda;
devlet ve resmi kurumlar veya dernekler tarafindan yiiklenen videolarin en yiiksek tani, 6nleme ve tedavi bilgilendirme puanlarina sahip oldugu
gorilmustar.

Sonuc: Youtubedaki osteoporoz ile ilgili videolarin, kullanicilari dogru bir sekilde bilgilendirdigi sdylenemez. YouTube gibi web sitelerinde saglik
hakkinda bilgi veren videolarin iceriklerinin kontrol edilmesi veya devlet kuruluslari ve resmi kurumlar tarafindan yiiklenen videolarin daha fazla kisi
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tarafindan izlenmesinin saglanmasi gerekli goziikmektedir. Bu tuir internet kaynaklarindan biytik miktarda bilgi edinildigi distintldiglnde, gerekli
diizenlemelerin yapilmasi, video paylasim web sitelerini halk editiminde daha faydali hale getirebilir.

Anahtar Kelimeler: Osteoporoz, Youtube, Video, internet, Kalite

Introduction

Osteoporosis is a disease characterized by low bone mass and
micro architectural deterioration of bone tissue (1). Osteoporosis
is estimated to affect 200 million women worldwide, which is
approximately one-tenth of women aged 60 and one-fifth
of women aged 70 (2). It is a silent disease until complicated
by fracture. Osteoporosis accounts for more than 8.9 million
fractures annually, resulting in an osteoporotic fracture every
3 seconds (3). Because of the morbid results of osteoporosis,
protection from this disease and related fractures in the elderly
population is considered necessary to sustain the quality of
life (4). Today, with the increasing usage of the internet, more
people can easily gain access to information about their health.
The internet surpasses all other traditional health information
resources (the social environment, TV, radio, magazines,
encyclopedias, medical books, medical providers, etc.) and it
is considered to be the preferred alternative source for health
information (3,5). The internet and websites are of importance
in terms of providing a physician-patient relationship, indirectly.
It is claimed that eight out of ten American adults have sought
medical information on the internet (6). YouTube has more than
one billion users and continues to be one of the three most
commonly used internet video sites. Besides this, the absence
of the editorial evaluation of videos uploaded to such sites
also continues to be the subject of discussion in the literature
about their qualification to inform the public (7). Due to its
prevalence worldwide, osteoporosis is considered to be a serious
public health concern, and however, in the literature there is
no assessing study about osteoporosis on YouTube (8). The aim
of this study was to evaluate the adequacy of the videos on
YouTube about osteoporosis according to the “Clinician’s Guide
to Prevention and Treatment of Osteoporosis”

Materials and Methods

In this cross sectional study, the term "osteoporosis” was
searched for in Februrary 2016 with the standard YouTube
search setting "relevance”, without any filtering. Five hundred
videos in the first 25 pages (20 in each page) were viewed and
evaluated for the study.

A total of 500 videos were evaluated regarding the exclusion
criteria, which yielded 237 eligible ones. The characteristics of
the videos, including the uploading date, duration, like/dislike
numbers, number of visualizations, identity of loaders, content
(general information, preventing information, treatment
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information) and presence of animations were recorded and
evaluated.

Usefulness of the Videos Uploaded

To evaluate the usefulness of the video and, at the same
time, to achieve an objective assessment, a scoring chart was
obtained by summarizing the main headings of the “National
Osteoporosis Foundation's Osteoporosis Guideline” published in
2014 (Table 1).

The contents of the videos were assigned into three
groups: diagnostic information, prevention recommendations
and treatment information. The usefulness of the videos was
evaluated by giving one point to each item in the video for
these three categories. The diagnostic videos were evaluated
and given a mark on a scale of 0 to 5. Videos with 0-1 scores
were considered not to be useful, videos with the score of 2-3
were considered as moderately useful, and those with scores
of 4-5 were considered to be useful. The videos, including
preventing recommendations, were evaluated and given a mark

Table 1: The scoring criteria used for assesment of video
qualities*

Diagnostic information quality assessment checklist

® What is osteoporosis?

® [nformation about bone mineral density test?

® Information about vertebral imaging should be performed
whom?

® Secondary causes of osteoporosis

® Biochemical markers of bone turnover

General recommendation / Preventing information quality
assessment checklist

® Counsel on the risk of osteoporosis and related fractures.

® Advise on a diet that includes adequate amounts of total calcium
intake

® Advise on vitamin D intake

® Recommend regular weight-bearing and muscle-strengthening
exercise to improve agility, strength, posture and balance; maintain
or improve bone strength; and reduce the risk of falls and fractures
® Assess risk factors for falls and offer appropriate modifications
(e.g. home safety assessment, balance training exercises

® Advise on cessation of tobacco smoking and avoidance of
excessive alcohol intake

Treatment information quality assessment checklist**

® Pharmacologic treatment recommendations

® Physical medicine and rehabilitation

® Information about vertebral imaging should be performed
whom?

® Secondary causes of osteoporosis

*Based on 2014 national osteoporosis foundation clinicians guide to preventation and
treatment of osteoporosis

*includes information about one of them: Bisphosphonates, calcitonin, Estrogen/
Hormone Therapy (ET/HT) Estrogen Agonist/Antagonist (formerly known as SERMs):
Raloxifene
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on a scale of 0 to 6. Scores 0 to 1 indicated that they were
not useful, scores of 2-3 were moderately useful, and scores of
4-5-6 were considered to be useful. For treatment videos, a 0
score was considered to be not useful, 1 score was moderately
useful, 2 scores, which included both medical and physical
therapy modalities, were considered to be useful. As the medical
treatment information was evaluated, videos mentioning any
of the following treatments received 1 point: bisphosphonates,
hormone therapy and estrogen agonist treatment. During
physical assessment, weight-bearing exercises to increase
muscle strength, and exercises to decrease the risk of falls like
postural imbalance exercises were taken into account.

Statistical Analysis

All statistical analyses were conducted using Statistical
Package for the Social Sciences version 10.0. Descriptive statistics
(frequencies, percentages, median, first and third quartiles (Q25,
Q75), minimum and maximum values) were performed. For the
comparison of variables, the Shapiro-Wilk test was used first to
assess the normal distribution of data. Kruskal-Wallis test with
post-hoc Mann-Whitney U tests with the Bonferroni correction
was performed for to determine statistical significance between
groups. P<0.05 was considered statistically significant.

Two hundred and sixty-three (52.6%) of the 500 videos
screened by the researchers were excluded from the study for
various reasons (Figure 1). Two hundred and thirty-seven (47.4%)
videos formed the study group and the identifying information
of these videos and scores they recieved are presented in Tables
2 and 3.

Of these Youtube videos, 31.65% were uploaded by the
health-care professionals, while 29.96% of them were uploaded
by the website. When evaluated in terms of content, it was found

Search term osteoporosis

96000 videos

First 25 pages
Excluded videos total: 263 (100%)
500 videos
e Non-English 113 (42.96)
® Irrelevant content 60 (21.81)
— i .
e Duplicated 45 (17.11)
e Alternative medicine 20 (7.60)
237 videos ®  Advertisement 19 (7.22)
Evaluated e Funny videos 6 (2.28)

Figure 1: Flow chart of determination of videos included in the study

that 64.1% of the videos contained definitive and diagnostic
information about the disease, 87.3% included preventative
suggestions and 56.9% of the videos had content related to
treatment (Table 2).

The most viewed videos were Internet videos, while videos
from official government institutions were the least viewed. It
was seen that the videos uploaded by health-care professionals
were the second most viewed videos. Regardless of uploaders,
the videos about osteoporosis were found to be low information
quality scores (Table 3).

When the durations of the videos were compared, videos
uploaded by the official government institutions were
statistically significantly longer than those uploaded by other
sources (p<0.001). Videos uploaded by health professionals
and internet websites received the most likes and dislikes,
while videos receiving the least likes were uploaded by the
government/official institutions. According to uploaders
the videos, which were uploaded by the governmental and

Table 2: Characteristics of the videos included in the analysis

n %
Date (year) uploaded
2013 and earlier 145 61.18
2014 59 16.46
2015-2016 (first 2 months) 53 22.36

Individual or institution uploaded the item

Healthcare professional(s) (physician, nurse etc.) and 75  31.65
hospital

Lay people 46 19.41
Governmental/official institution/associations 34 14.35
Television 1 4.64
Internet websites 7 29.96
Animation videos 35 14.77
The content of the videos

Provides diagnostic information about disease 152  64.14
Provides preventing recommendations 207 87.34
Provides information on the treatment 135 56.96

Table 3: Descriptive statistics of videos uploaded

Median (025-Q75) Min-max
View 1455 (353-6482) 0-583398
Online day 950.8 (365-1460) 5-3285
Duration (sec) 227 (129-562.5) 30-5636
Like 5(1-25.5) 0-481
Dislike 0 (0-2) 0-35
Diagnostic score 1(0-3) 0-5
Preventing score 2 (1-4) 0-6
Treatment score 1(0-1) 0-2
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official institutions or associations had the highest diagnostic,
preventing and treatment scores (p<0.001). It was observed that
videos uploaded by lay people were the poorest quality in terms
of diagnostic, preventing and treatment information Viewing
rates of the videos according to uploaders, comparisions of likes,
dislikes, durations and content scoring are shown in Table 4.

In this study, videos about osteoporosis on YouTube were
evaluated separately according to diagnosis, preventing and
treatment information, and were found to be rather insufficient
in terms of public enlightenment. Regardless of uploaders, total
information quality scores of the videos were found to be low.
Our literature screening revealed that there was no similar
previous study about osteoporosis. The information scores of
the government/offical instiute videos were found to be rather
high. It is worth noticing that similar results were obtained
in studies where videos about other orthopedic diseases (FA,
lumbar discectomy, scoliosis) were evaluated (9,10). Because of
the rather high number of videos entitled with specific headings,
such as "What is Osteoporosis?”, "Preventing Osteoporosis” or
"Osteoporosis Treatment” on websites like YouTube, the videos
were assessed under the headings of diagnosis, prevention and
treatment in the present study.

When the videos were analyzed according to uploaders, the
information scores of the government/offical instiute videos
were found to be rather high. However, unfortunately, the
viewing frequencies of these videos were found to be lower
compared to other videos. Numerous similar studies reported
that videos uploaded on YouTube by official instutitions/
universities contained accurate and reliable information.
Although there was a difference between the information
levels of the videos, the like/dislike rates of these videos did
not differ. We found that the videos, which were uploaded by

websites, were the videos that were most commonly watched
or clicked on by YouTube users. It can be suggested that these
videos were watched more frequently because they have
more animation and visual effects. In a study of videos about
scoliosis, Staunton at al. (11) found that videos of lower quality
had a higher viewing rates than those of higher quality. These
authors suggested that presenting high-quality information
is more challenging, and this, in turn, directly influences the
viewing ratings. Furthermore, video uploaders can receive
financial gains based on the number of the viewing ratings
of the videos on YouTube. It can be assumed that commercial
video uploaders (such as TV shows, websites, the internet and
lay people, etc.) upload attractive, animated videos with short
durations to increase viewing frequencies, without paying
too much attention to giving accurate information. A study
reported that non commercial sources on health information
tend to be more reliable and qualified than commercial ones
(12). Contrary to expectations, some studies, in which medical
videos on websites were investigated, reported that the videos,
which had been uploaded by health profesionals were of lower
quality (11).

Studies also reported that most internet users do not check
the fundemental issues, such as the validity of the information
sources or publishing date (13-15) and in addition, most of
them perceive the health information on the Internet as having
"good" or "perfect” quality (5,16). Regarding this false and or
lack of information, it has been reported that the education
of the people obtaining knowledge from the internet and
online content producers can help to reduce the spread of low-
quality information on the internet (17). It can be assumed that
criteria should be established in order to evaluate the health
information, which is available on the internet, and professional
supervision should be conducted. In addition, efforts must be
made to ensure that patients receive the information from
reliable sources.

Table 4: Comparison of the download rates, like and dislike, duration and information quality score of the videos according to

uploaders

Healthcare
professional
Median (025 -Q75)

1319 (436-5506)

Lay
People
Median (Q25-Q75)

Download rates 2120 (340-4303)

Online day 720 (330-1095) 970 (365-1825)
Duration(sec) 287 (162-662) 196 (106-339)
Like 5(1-57) 7 (1-22)

Dislike 0 (0-3) 0 (0-1)
Diagnostic score (0-5) 1 (0-2) 0(0-1)
Preventing score (0-6) 2 (1-4) 1(1-2)
Treatment score (0-2) 1 (0-1) 0(0-1)

Q25: first quartile, Q75: third quartile

Governmental/ Television Internet p
official institution Median Median
Median (Q25-Q75) (025-Q75) (025-075)

666 (186-6703) 633 (162-2751) 20120 (470-9562) 0.217
725 (333-1125) 1400 (715-1460) 730 (365-1310)  0.065
1159 (234-3558) 187 (134-236) 196 (93-324) <0.001*
3.5 (1-11) 5 (0-10) 3(1-26) 0.565
0 (0-1) 0(0-1) 0(0-2) 0.330
4 (2-4) 1(0-2) 1(1-2) <0.001*
5 (4-6) 1(0-2) 1(1-2) <0.001*
1(1-2) 1(0-1) 0 (0-1) <0.001*

*The post-hoc analysis revealed that "governmental/official institution/associations" are significantly different from others
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Study Limitations

[t must be kept in mind that the content of data concerning
YouTube is constantly changing according to the screening date
and time. Furthermore, screening was performed in the first
25 pages of the website using the key word "osteoporosis”, so
that all videos about osteoporosis could not be examined on
YouTube.

It can not be proclaimed that the videos, which are related to
osteoprosis, inform people accurately enough. It seems crucial
that videos giving information about health on such websites
as YouTube should be controlled beforehand or that more
public viewing of videos uploaded by academicians or health
institutions should be ensured. Considering the large volume
of information gathering from this type of internet source, by
arranging the necessary regulations, video sharing websites may
become more useful in public education.

Ethics

Ethics Committee Approval: Ethical approval was obtained
from Pamukkale University, Faculty of Medicine Noninvasive
Ethics Committee (approval number: 23 and date: 29.12.2015)

Informed Consent: In this study, videos on Youtube was
evaluated and informed consent was not obtained because
there is no patient.

Peer-review: Externally peer-reviewed.
Authorship Contributions

Concept: A.C.Y., Design: A.C.Y., Data Collection or Processing:
A.C.Y, S.U.U., Analysis or Interpretation: A.C.Y., S.U.U., Literature
Search: A.C.Y,, S.U.U., Writing: A.C.Y., S.U.U.

Conflict of Interest: No conflict of interest was declared by
the authors.

Financial Disclosure: The authors declared that this study
received no financial support.

References

1. Hernlund E, Svedbom A, Ivergard M, et al. Osteoporosis in the European
Union: Medical management, epidemiology and economic burden: A report

prepared in collaboration with the International Osteoporosis Foundation
(I0F) and the European Federation of Pharmaceutical Industry Associations
(EFPIA). Arch Osteoporos. 2013;8:136.

World Health Organization. Assessment of osteoporosis at the primary
health care level. Technical report of a WHO Scientific Group 2007. http://
www.sheffield.ac.uk/FRAX/pdfs/WHO_Technical_Report.pdf (Access Date:
15.03.2016).

Cotten SR, Gupta SS. Characteristics of online and offline health
information seekers and factors that discriminate between them. Soc Sci
Med. 2004;59:1795-1806.

World Health Organization. WHO scientific group on the assessment of
osteoporosis at primary health care level. Summary Meeting Report. https://
www.who.int/chp/topics/Osteoporosis.pdf (Access Date: 15.03.2016).

Diaz JA, Griffith RA, Ng JJ, et al. Patients' use of the internet for medical
information. J Gen Intern Med. 2002;17:180-185.

Fox S, Rainie L, Horrigan J, et al. The online health care revolution: how
the web helps Americans take better care of themselves. Pew Internet &
American Life Project. 2000. http://[www.pewinternet.org/reports/toc.
asp?Report=26. (Access Date: 15.03.2016).

Silberg, WM, Lundberg GD, Musacchio RA. Assessing, controlling, and
assuring the quality of medical information on the internet: caveant lector
et viewor-let the reader and viewer beware. JAMA. 1997;277:1244-1245.
Cosman F, De Beur SJ, LeBoff MS, et al. Clinician's guide to prevention and
treatment of osteoporosis. Osteoporos Int. 2014;25:2359-2381.

MacLeod MG, Hoppe DJ, Simunovic N, et al. YouTube as an information
source for femoroacetabular impingement: A systematic review of video
content. Arthroscopy. 2015;31:136-142.

Brooks FM, Lawrence H, Jones A, et al. YouTubeTM as a source of patient
information for lumbar discectomy. Ann R Coll Surg Engl. 2014;96:144-146.

. Staunton PF, Baker JF, Green J, et al. Online curves: a quality analysis of

scoliosis videos on YouTube. Spine (Phila Pa 1976). 2015;40:1857-1861.

. Loos A. Cyberchondria: too much information for the health anxious
patient? J. Consum Health Internet. 2013;17:439-445.

. Kunst H, Groot D, Latthe PM. Accuracy of information on apparently credible
websites: survey of five common health topics. BMJ. 2002;324:581-582.

. Eysenbach G, Diepgen TL. Towards quality management of medical
information on the internet: evaluationlabelling, and filtering of
information. BMJ. 1998;317:1496-1500.

. Morahan-Martin JM. How internet users find, evaluate, and use online health
information: a cross-cultural review. Cyberpsychol Behav. 2004;7:497-510.

. Murray E, Lo B, Pollack L, et al. The impact of health information on the
internet on health care and the physician-patient relationship: National
U.S. survey among 1.050 U.S. physicians. J Med Internet Res. 2003;5:17.

. Purcell GP, Wilson P, Delamothe T. The quality of health information on the
internet. BMJ. 2002;324:557-558.

13



