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Abstract
Background: Pattern hair loss, the most common form of hair loss, affects millions in 
the United States. Americans are increasingly seeking health information from social 
media. It would appear that healthcare professionals contribute relatively minimally to 
pattern hair loss content, thereby posing serious concerns for credibility and quality of 
information available to the general public.
Objectives: This study evaluates popular pattern hair loss-related content on 
Instagram, TikTok, and YouTube, aiming to understand effective engagement strate-
gies for healthcare professionals on social media.
Methods: The top 60 short-form videos were extracted from Instagram, TikTok, and 
YouTube, using the search term “pattern hair loss” and inclusion of USA-based ac-
counts only. Videos were categorized by creator type (healthcare vs. non-healthcare 
professional), content type (informational, interactional, and transactional), and ana-
lyzed for user engagement and quality, using engagement ratios and DISCERN scores, 
respectively.
Conclusions: Healthcare professionals, especially dermatologists, play a crucial role in 
delivering credible information on social media, supported by higher DISCERN scores. 
Multi-platform presence, frequent activity, and strategic content creation contributes 
to increased reach and engagement. Duration of short-form videos does not impact 
engagement. The “Duet” or “Remix” options on TikTok, Instagram, and YouTube serve 
as a valuable tool for healthcare professionals to counter misinformation. Our study 
underscores the importance of optimizing educational impact provided by health care 
professionals at a time when the public increasingly relies on social media for medical 
information.
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1  |  INTRODUC TION

Pattern hair loss also known as androgenic alopecia, is a type of non-
scarring alopecia, and the most common form of hair loss, affect-
ing more than 50 million men and 30 million women in the United 
States.1 This condition is characterized by the miniaturization of hair 
follicles, resulting in an overall reduction in hair thickness and density 
over time.1 It typically affects the temporal, frontal, and vertex scalp 
in men, and the frontal and parietal scalp in women. Pattern hair loss 
can have a profound effect on self-esteem, with signs of increased 
stress and decreased overall quality of life.2,3 Early intervention and 
treatment are crucial to slow progression and preserve existing hair, 
which includes both pharmacologic and nonpharmacologic options.

According to recent data, 1 in 10 Americans use social media to 
access and retrieve health information,4 and despite this, only a mi-
nority of hair loss-related content on social media is produced by 
board-certified dermatologists.5 Consequently, ensuring that users 
receive high-quality, fact-based information is crucial for enhancing 
accessibility of information and social support.

Social media platforms provide an opportunity for healthcare 
professionals to improve access and retention of health information 
for their audience; video-based educational content has been shown 
to effectively improve patient knowledge of hair loss disorders and 
respective treatments.6 Although the use of social media by health-
care professionals has increased tremendously over the past few 
years, there remains a gap in understanding how to harness social 
media for effective medical communication.7

In this study, we sought to evaluate sources and content of pat-
tern hair loss-related videos across three widely used social media 
platforms: Instagram, TikTok, and YouTube. Additionally, we aimed 
to specifically assess differential characteristics of engaging and 
accurate information presented by healthcare providers, across 
platforms and compared to other creator categories, using the en-
gagement ratios and DISCERN scores, respectively.

2  |  METHODS

We performed an initial search using the term “hair loss”, “pattern hair 
loss”, and “androgenic alopecia”, and subsequently categorized content 
creators into five categories: healthcare professional (physician, nurse), 
nonmedical professional (trichologist, academic), patient/influencer, 
haircare business, and wig business. After an initial screening of the top 
videos across platforms, the search term that yielded the most posts 

authored by healthcare professional was chosen. Subsequently, using the 
search term “pattern hair loss”, we conducted our video selection process 
focusing on short style videos across all platforms. To do this, we selected 
the “reels” option for Instagram and “shorts” option for YouTube, and no 
further selection for TikTok. The selection process prioritized the top 60 
videos to ensure a manageable yet comprehensive sample size capable 
of encapsulating the diverse content variability. This approach aimed to 
strike a balance, providing enough videos to yield statistically significant 
observations while maintaining practicality in analysis. We only included 
USA-based accounts, and excluded non-USA accounts, non-English vid-
eos, duplicate videos, and videos deemed nonrelevant. Videos where the 
creator either hid number of likes or disabled comments were excluded, 
as this did not allow us to measure engagement rate.

Identified videos were assessed for user engagement and quality 
using the engagement ratio and DISCERN scores respectively.8,9 The 
engagement ratios were calculated by the summation of the number 
of likes and comments for the video, which were then divided by the 
number of views. We also categorized content type into three cat-
egories: informational, interactional, and transactional, as described 
previously.10 One-way ANOVAs were used for statistical analysis 
with significance accepted at p < 0.05. Correlation between numeri-
cal variables were examined using Spearman's rank correlation.

3  |  RESULTS

3.1  |  Creator analysis

Top posts generated from pattern hair loss-relevant hashtags: 
#hairloss #patternhairloss #androgenicalopecia were categorized 
according to creator type: healthcare professional, nonmedical 
professional, patient/influencer, haircare business, wig business. 
Userbase and features of each platform are summarized in Table 1. 
Our results indicate that healthcare professionals created the major-
ity of #patternhairloss posts on Instagram (56%) and YouTube (32%), 
but not TikTok (12%). For YouTube only, the majority of #hairloss 
posts were created by healthcare professionals (40%) (Figure  1). 
Surprisingly, medical professionals did not form the majority of #an-
drogenicalopecia posts on any of the platforms, with predominantly 
wig businesses on Instagram (48%), patient/influencers on TikTok 
(72%), and nonmedical professionals on YouTube (44%).

YouTube is the platform with the most posts created by health-
care professionals: 40% #hairloss, 32% #patternhairloss, and 24% 
#androgenicalopecia. TikTok is the platform with the least posts 

Parameters Instagram TikTok YouTube

Monthly active users in the USA,14 millions 143.4 113.3 246

User demographics Gender,14 % 44.4 male
55.6 female

43.0 male
57.0 female

48.6 male
51.4 female

Penetration rate among US teens,11 % 62 67 95

Average time spent, minutes12 29 33 41.9

Ad reach,14 % 46.1 36.4 79

TA B L E  1  Userbase descriptives for 
Instagram, TikTok, and YouTube.11–13
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created by healthcare professionals: 28% #hairloss, 12% #pattern-
hairloss, and 0% #androgenicalopecia (Figure 1). Finally, Instagram 
generated 8% #hairloss, 56% #patternhairloss, and 0% #androgeni-
calopecia (Figure 1).

3.2  |  Content engagement

Pattern hair loss content on TikTok created by non-healthcare 
providers, mainly patients and influencers, received signifi-
cantly higher engagement levels compared to content created by 

healthcare providers (0.8281 vs. 0.0512, p = 0.002) (Figure  2A). 
Moreover, this was also significantly higher than Instagram and 
YouTube content created by both non-healthcare providers 
(0.8281 vs. 0.03436, p = 0.0015; 0.8281 vs. 0.1199, p = 0.0061) 
and healthcare providers (0.8281 vs. 0.0102, p = 0.001; 0.8281 vs. 
0.01555, p = 0.0011). However, we did not find any differences in 
engagement between content created by healthcare profession-
als and non-healthcare professionals on Instagram and YouTube 
(Figure  2A). We also performed a correlation test to evaluate 
whether video duration of short-type videos (Reels, TikToks, 
and Shorts) impacts levels of engagement across platforms. Our 

F I G U R E  1  Percentages of posts 
generated from three hashtags: #hairloss 
#patternhairloss #androgenicalopecia 
sorted according to creator type: 
healthcare professional, nonmedical 
professional, patient/influencer, haircare 
business, wig business across social 
media platforms: (A) Instagram, (B) 
TikTok, and (C) YouTube. A majority of 
posts by healthcare professional belong 
to #patternhairloss, and a minority to 
#androgenicalopecia.

F I G U R E  2  (A) Mean engagement ratios of pattern hair loss videos on Instagram, TikTok, and YouTube. Content produced by non-
healthcare provider (other) received significantly higher mean engagement ratios than content produced by healthcare provider on TikTok 
(p < 0.01). TikTok content received significantly higher engagement ratios than Instagram (p < 0.01), and YouTube (p < 0.01); one-way ANOVA, 
n = 10 per group. (B) Spearman's rank correlation between numerical variables: engagement ratio and video duration (in seconds); n = 60, 
rs = 0.14, p > 0.05.
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results demonstrate no significant correlation (rs = 0.14, p > 0.05) 
between the two variables (Figure 2B).

3.3  |  Content type

A total of 60 videos compiled from top content on Instagram, 
TikTok, and YouTube were evaluated and categorized as either in-
formational (functional, educational, current event), interactional 
(experiential, personal, brand community), or transactional (remu-
nerative, sales/brand promotion) content. For videos produced 
by non-healthcare providers, content was primarily interactional 
on TikTok (70%), and equally interactional and informational 
on Instagram (40%) and YouTube (40%) (Figure  3). Interactional 
content mainly pertained patients discussing their personal ex-
periences with pattern hair loss. On the other hand, for videos 
produced by healthcare providers, it was mainly informational 
in nature for Instagram (80%), TikTok (60%), and YouTube (70%) 
(Figure 3).

Informational content included medical education about pattern 
hair loss etiology and management. This also included “duet” videos, 
a tool utilized by physicians to respond to viral content, debunking 
myths or incorrect information, and offer accurate insights. Across 
platforms, for both videos created by healthcare and non-healthcare 

providers, the transactional category was the least common, which 
included influencers with sponsored product recommendations or 
clinics recommending their treatments.

3.4  |  Content quality

Video quality was evaluated by DISCERN scores, and results demon-
strate that videos produced by healthcare providers had significantly 
higher DISCERN scores than those produced by non-healthcare pro-
viders on Instagram (2.280 vs. 1.389, p < 0.0001), TikTok (2.087 vs. 
1.343, p = 0.0003), and YouTube (2.06 vs. 1.367 p = 0.0008). There 
were no significant differences in quality of videos across platforms 
(Figure 4).

4  |  DISCUSSION

We performed a cross-sectional analysis of pattern hair loss-related 
content across three prominent social media platforms: Instagram, 
TikTok, and YouTube. Our primary focus was on short-form videos 
which include Reels on Instagram, TikToks, and Shorts on YouTube. 
The majority of such posts on YouTube were created by health-
care professionals. However, in contrast, only a minority of popular 

F I G U R E  3  Distribution of content categories (informational, interactional, transactional) of videos produced by healthcare providers and 
non-healthcare providers across social media platforms Instagram, TikTok, and YouTube; n = 10 per chart. Content produced by healthcare 
providers is mainly informational, while that produced by non-healthcare providers is mainly interactional.
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pattern hair loss-related posts are created by healthcare profession-
als, on both Instagram and TikTok.8,15

TikTok videos from non-healthcare exhibited higher engage-
ment ratios compared to those from healthcare professionals, sur-
passing the engagement levels seen on Instagram and YouTube for 
both healthcare and non-healthcare professionals. We hypothesize 
that this is mainly due to the prevalence of interactional content 
on TikTok, and its predominantly younger audience (Table  1).16 
Meanwhile, we did not find any differences in engagement between 
videos created by healthcare professionals and non-healthcare pro-
fessionals, on Instagram and YouTube. Our results demonstrate that 
relatively longer videos do not negatively impact engagement rates. 
This indicates that creators can deliver comprehensive informa-
tion and create better quality videos without compromising viewer 
engagement.

Across all platforms, the top engaging content from healthcare 
providers primarily featured informative content, consistent with 
previous research demonstrating that board-certified dermatolo-
gists were the main source of educational videos on social media.17 
Moreover, videos from healthcare professionals had significantly 
higher DISCERN scores, and consequently were of better quality 
compared to those from non-healthcare professionals. Given that 
every 8 in 10 dermatology patients seek medical information online 
before consulting a dermatologist,18 this emphasizes the importance 
of credible information on social media platforms. General guide-
lines for high quality content according to DISCERN scores include 
clear aims, clear sources, unbiased content, discussion of multiple 
treatment options, and effects on quality of life.

Over 70% of the top dermatologist accounts utilized all three 
platforms (Instagram, TikTok, and YouTube) and <30% used only 
Instagram and TikTok, while none of the top accounts used only one 

platform. This highlights the importance of multi-platform presence 
for increased reach and engagement. Additionally, a majority of these 
accounts were consistently active, with over 78% of creators posting 
more than 10 times per month. Notably, dermatologists gathered a 
larger following compared to their non-healthcare counterparts, in-
dicating that physicians who utilize social media platforms are well-
positioned to effectively educate a broad audience.19

Given that a significant proportion of trending hair loss-related 
content is created by non-healthcare professionals, the “Duet” 
option on TikTok and “Remix” option on Instagram and YouTube 
provides an important tool for healthcare professionals to inter-
act and respond to popular videos to prevent the dissemination of 
misinformation.14,20

Our study has a few limitations, including the extent of data that 
can be collected from social media platforms and the dynamic na-
ture of social media trends and engagement patterns. Additionally, 
we did not verify the credentials of those who claimed to be nurses, 
health care professionals, or dermatologists. Nevertheless, despite 
these limitations, it provides an insightful analysis of current popu-
lar accounts and posts. As the public is increasingly reliant on social 
media for medical information and treatments, healthcare profes-
sionals should optimize their educational impact to deliver accurate 
and engaging information to health consumers and prospective 
patients.

AUTHOR CONTRIBUTIONS
Conceptualization: Aditya K. Gupta, Mesbah Talukder. Data Curation; 
Sara Faour. Formal Analysis: Sara Faour. Investigation: Sara Faour. 
Methodology; Shruthi Polla Ravi. Tong Wang, Sara Faour. Project 
Administration: Aditya K. Gupta, Mesbah Talukder. Resources; 
Aditya K. Gupta. Supervision: Aditya K. Gupta, Mesbah Talukder. 
Validation: Tong Wang, Shruthi Polla Ravi: Visualization, Sara Faour. 
Writing—Original draft preparation, Sara Faour: Writing—Review 
and editing, Aditya K. Gupta, Tong Wang, Mesbah Talukder.

ACKNOWLEDG MENTS
None.

FUNDING INFORMATION
No funding was received for conducting this study.

CONFLIT OF INTERE S T S TATEMENT
The authors have no conflict of interest to declare.

DATA AVAIL ABILIT Y S TATEMENT
Data will be made available upon reasonable request.

E THIC S S TATEMENT
The authors declare that human ethics approval was not required 
for this article.

CONSENT TO PARTICIPATE
Not applicable.

F I G U R E  4  Mean DISCERN scores for quality of videos by 
healthcare and non-healthcare providers (other) across Instagram, 
TikTok, and YouTube. Videos created by healthcare providers have 
significantly higher DISCERN scores than those created by non-
healthcare providers on Instagram (p < 0.0001), TikTok (p < 0.001), 
and YouTube (p < 0.001); one-way ANOVA, n = 10 per group.

 14732165, 2024, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.16352 by B

R
A

C
 U

niversity, W
iley O

nline L
ibrary on [24/09/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



2784  |    GUPTA et al.

CONSENT FOR PUBLIC ATION
Not applicable.

CODE AVAIL ABILIT Y
Not applicable.

ORCID
Aditya K. Gupta   https://orcid.org/0000-0002-8664-7723 
Tong Wang   https://orcid.org/0000-0001-9359-9750 
Shruthi Polla Ravi   https://orcid.org/0000-0001-7161-0322 
Mesbah Talukder   https://orcid.org/0000-0003-0691-640X 

R E FE R E N C E S
	 1.	 Tamashunas NL, Bergfeld WF. Male and female pattern hair loss: 

treatable and worth treating. Cleve Clin J Med. 2021;88(3):173-182. 
doi:10.3949/CCJM.88A.20014

	 2.	 Razum J, Vukasović HT. Quality of life in young men with an-
drogenetic alopecia: a mixed methods study. J Cosmet Dermatol. 
2022;21(2):794-801. doi:10.1111/JOCD.14132

	 3.	 Al Najjar OA, Alkhars MA, Al Molhim SF, et al. The impact of an-
drogenic alopecia on the quality of life of male individuals: a 
cross-sectional study. Cureus. 2023;15(10):e47760. doi:10.7759/
CUREUS.47760

	 4.	 Chou WYS, Gaysynsky A. How are Americans using social Media 
for Health?—public health post. Public Health Post. 2021. Accessed 
January 19, 2024. https://​www.​publi​cheal​thpost.​org/​resea​rch/​
socia​l-​media​-​health/​

	 5.	 Park JH, Christman MP, Linos E, Rieder EA. Dermatology 
on Instagram: an analysis of hashtags. J Drugs Dermatol. 
2018;17(4):482-484.

	 6.	 Klein EJ, Karim M, Sukhdeo K, et  al. Improving knowledge of 
hair loss disorders: assessing the efficacy of a dermatologist-
developed social media video library for patient education. JAAD 
Int. 2022;9:122-124. doi:10.1016/J.JDIN.2022.08.022

	 7.	 Panahi S, Watson J, Partridge H. Social media and physicians: 
exploring the benefits and challenges. Health Informatics J. 
2016;22(2):99-112. doi:10.1177/1460458214540907

	 8.	 Gupta AK, Polla Ravi S, Wang T. Alopecia areata and pattern hair 
loss (androgenetic alopecia) on social media—current public in-
terest trends and cross-sectional analysis of YouTube and TikTok 
contents. J Cosmet Dermatol. 2023;22(2):586-592. doi:10.1111/
JOCD.15605

	 9.	 Charnock D, Shepperd S, Needham G, Gann R. DISCERN: an in-
strument for judging the quality of written consumer health in-
formation on treatment choices. J Epidemiol Community Health. 
1999;53(2):105-111. doi:10.1136/JECH.53.2.105

	10.	 Shahbaznezhad H, Dolan R, Rashidirad M. The role of social media 
content format and platform in Users' engagement behavior. J 

Interact Mark. 2021;53:47-65. doi:10.1016/J.INTMAR.2020.05.001/
ASSET/IMAGES/LARGE/10.1016_J.INTMAR.2020.05.001-FIG2.
JPEG

	11.	 Digital KS. The United States of America–DataReportal–global 
Digital insights. 2023. DataReportal: Global Digital Insights 9, 
2023https://​datar​eport​al.​com/​repor​ts/​digit​al-​2023-​unite​d-​state​
s-​of-​america

	12.	 Atske S. Teens, Social Media and Technology. 2022 Pew Research 
Center. Pew Research Center: Internet, Science & Tech. Published 
December 11, 2022. Accessed March 25, 2024. https://​www.​
pewre​search.​org/​inter​net/​2022/​08/​10/​teens​-​socia​l-​media​-​and-​
techn​ology​-​2022/​

	13.	 Jennifer E. Average time spent on social media. MixBloom. 
Published January 28, 2024. Accessed March 25, 2024. https://​
www.​mixbl​oom.​com/​resou​rces/​avera​ge-​time-​spent​-​on-​socia​
l-​media​

	14.	 Szeto MD, Mamo A, Afrin A, Militello M, Barber C. Social Media 
in dermatology and an overview of popular social media plat-
forms. Curr Dermatol Rep. 2021;10(4):97-104. doi:10.1007/
S13671-021-00343-4

	15.	 Laughter MR, Anderson JB, Kolla AM, et al. An analysis of alope-
cia related content on Instagram and TikTok. J Drugs Dermatol. 
2022;21(12):1316-1321. doi:10.36849/JDD.6707

	16.	 Ceci LUS. TikTok users by age 2022, Statista. Statista Published 
September 5, 2022https://​www.​stati​sta.​com/​stati​stics/​​10951​86/​
tikto​k-​us-​users​-​age/​

	17.	 Villa-Ruiz C, Kassamali B, Mazori DR, Min M, Cobos G, LaChance 
A. Overview of TikTok's most viewed dermatologic content and as-
sessment of its reliability. J Am Acad Dermatol. 2021;85(1):273-274. 
doi:10.1016/J.JAAD.2020.12.028

	18.	 Gantenbein L, Navarini AA, Maul LV, Brandt O, Mueller SM. 
Internet and social media use in dermatology patients: search be-
havior and impact on patient-physician relationship. Dermatol Ther. 
2020;33(6):e14098. doi:10.1111/DTH.14098

	19.	 Sierro TJ, Young PM, Kassabian SK, Wu KK, Armstrong AW. 
Dermatologists in social media: a study on top influencers, posts, 
and user engagement. J Am Acad Dermatol. 2020;83(5):1452-1455. 
doi:10.1016/J.JAAD.2020.03.001

	20.	 Szeto MD, Presley CL, Pulsipher KJ, et al. Dermatologist influenc-
ers on social media: Instagram reels and TikTok interactive short 
videos. J Am Acad Dermatol. 2021;85(3):e185-e188. doi:10.1016/J.
JAAD.2021.04.052

How to cite this article: Gupta AK, Faour S, Wang T, Ravi SP, 
Talukder M. Pattern hair loss and health care professionals: 
How well are we connecting with our audience? J Cosmet 
Dermatol. 2024;23:2779-2784. doi:10.1111/jocd.16352

 14732165, 2024, 9, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/jocd.16352 by B

R
A

C
 U

niversity, W
iley O

nline L
ibrary on [24/09/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense

https://orcid.org/0000-0002-8664-7723
https://orcid.org/0000-0002-8664-7723
https://orcid.org/0000-0001-9359-9750
https://orcid.org/0000-0001-9359-9750
https://orcid.org/0000-0001-7161-0322
https://orcid.org/0000-0001-7161-0322
https://orcid.org/0000-0003-0691-640X
https://orcid.org/0000-0003-0691-640X
https://doi.org//10.3949/CCJM.88A.20014
https://doi.org//10.1111/JOCD.14132
https://doi.org//10.7759/CUREUS.47760
https://doi.org//10.7759/CUREUS.47760
https://www.publichealthpost.org/research/social-media-health/
https://www.publichealthpost.org/research/social-media-health/
https://doi.org//10.1016/J.JDIN.2022.08.022
https://doi.org//10.1177/1460458214540907
https://doi.org//10.1111/JOCD.15605
https://doi.org//10.1111/JOCD.15605
https://doi.org//10.1136/JECH.53.2.105
https://doi.org//10.1016/J.INTMAR.2020.05.001/ASSET/IMAGES/LARGE/10.1016_J.INTMAR.2020.05.001-FIG2.JPEG
https://doi.org//10.1016/J.INTMAR.2020.05.001/ASSET/IMAGES/LARGE/10.1016_J.INTMAR.2020.05.001-FIG2.JPEG
https://doi.org//10.1016/J.INTMAR.2020.05.001/ASSET/IMAGES/LARGE/10.1016_J.INTMAR.2020.05.001-FIG2.JPEG
https://datareportal.com/reports/digital-2023-united-states-of-america
https://datareportal.com/reports/digital-2023-united-states-of-america
https://www.pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/
https://www.pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/
https://www.pewresearch.org/internet/2022/08/10/teens-social-media-and-technology-2022/
https://www.mixbloom.com/resources/average-time-spent-on-social-media
https://www.mixbloom.com/resources/average-time-spent-on-social-media
https://www.mixbloom.com/resources/average-time-spent-on-social-media
https://doi.org//10.1007/S13671-021-00343-4
https://doi.org//10.1007/S13671-021-00343-4
https://doi.org//10.36849/JDD.6707
https://www.statista.com/statistics/1095186/tiktok-us-users-age/
https://www.statista.com/statistics/1095186/tiktok-us-users-age/
https://doi.org//10.1016/J.JAAD.2020.12.028
https://doi.org//10.1111/DTH.14098
https://doi.org//10.1016/J.JAAD.2020.03.001
https://doi.org//10.1016/J.JAAD.2021.04.052
https://doi.org//10.1016/J.JAAD.2021.04.052
https://doi.org/10.1111/jocd.16352

	Pattern hair loss and health care professionals: How well are we connecting with our audience?
	Abstract
	1|INTRODUCTION
	2|METHODS
	3|RESULTS
	3.1|Creator analysis
	3.2|Content engagement
	3.3|Content type
	3.4|Content quality

	4|DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	FUNDING INFORMATION
	CONFLIT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	CONSENT TO PARTICIPATE
	CONSENT FOR PUBLICATION
	CODE AVAILABILITY
	REFERENCES


