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Abstract

More than 700,000 people lose their lives to suicide each year and evidence suggests that
the current COVID-19 pandemic is leading to increases in risk factors for suicide and sui-
cide-related behaviour, in particular among young people. It is widely documented that
some sectors of the population are over-represented in the suicide statistics. It is also well
established that the pathways that lead someone to a suicidal crisis are complex and differ
across regions and sectors of the population; as such a multi-faceted approach to preven-
tion is required. Many of us would also argue that novel approaches, that combine broad
population-based strategies with individual interventions, and approaches that capitalise on
new technologies and methodologies are also required. For these reasons, when bringing
together this collection, we deliberately sought studies that focused upon those groups who
are over-represented in the suicide statistics yet under-represented in research. We also
called for studies that reported on novel approaches to suicide prevention and for studies
that reflected the voices of people with lived experience of suicide, also often unheard in
research efforts.

Introduction

Suicide is a significant public health problem around the world. According to recent data from
the World Health Organization more than 700,000 people lose their lives to suicide each year
[1]; many more people live with suicidal ideation and behaviour. Globally more suicides occur
in males than females and the majority occur in low-middle-income countries where most of
the world’s population live. Over half of the world’s suicides occur in people under the age of
50. Suicide is the fourth leading cause of death among adolescents and the numbers of deaths
in this age group are relatively similar among both males and females. However, important
regional differences exist. For example, females in low-middle-income countries have much
higher suicide rates than females in high-income countries whilst the reverse is the case for
males [1].
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There are also a number of sub-groups of the population that are over-represented in the
suicide statistics, such as people who identify as LGBTQIA+, Indigenous people, and people
with mental illness [1-3].

Over the past 20 years the global rate of suicide has decreased, however, as above, this is not
uniformly the case. Rates have increased in the Region of the Americas [1] and parts of Asia
[4] and in many parts of the world they are steadily increasing amongst young people, in par-
ticular young females [5-9], with suicide representing the leading cause of death among young
people in some countries including Australia and New Zealand [10, 11].

As such, suicide prevention approaches need to be regionally targeted, age appropriate and
culturally sensitive.

Current context

Whilst it is encouraging to see overall suicide rates decreasing, concerns currently exist regard-
ing the potential impacts of the COVID-19 pandemic on mental health and suicide risk.

Several systematic reviews and meta-analyses have identified an association between the
pandemic and high levels of psychological distress, depression and anxiety [12, 13] and there
are concerns that this will have a knock-on effect on rates of both suicide and suicide-related
behaviour [14]. At the time of writing, the most recent reports suggest that suicide rates have
not increased at population-level [15]. However, this was not uniformly the case with some
countries reporting increases in rates of suicide in young people, and particularly young
females [16, 17] among whom (as noted above) rates were already on the rise. It has also been
argued that some sectors of the population (arguably young people and those already at ele-
vated risk) will be disproportionately impacted by the health and socio-economic impacts of
the pandemic [18] thereby potentially placing them at greater risk of suicide in the future.

This does not mean that a global increase in rates of suicide is inevitable, but it does mean
that we need to increase our efforts to identify and deliver effective suicide prevention strate-
gies, including those that address the health, socio-economic and cultural determinants of risk.

As such this collection is timely. When we launched the call for papers for this collection we
invited papers that focused upon those groups who are over-represented in the suicide statis-
tics yet under-represented in research, and those that reported on novel approaches to suicide
prevention. We also called for studies that reflected the voices of people with lived experience
of suicide—again often unheard in research efforts.

Collection overview

Here we present a collection of papers that together represent the complexity of suicide. We
have studies from a number of countries including those that examine suicide prevention
approaches in low-middle-income countries (e.g., Bangladesh, Brazil, Ethiopia, India, Nigeria).
We also have studies that report on efforts to reduce suicide in different population groups,
including young people, people who identify as same-sex attracted or gender diverse, and
Aboriginal and Torres Strait Islander people. We have papers that report on studies conducted
in a range of different settings including schools, prisons, and clinical settings, and we also
have studies that have used novel approaches to tackle the problem of suicide and its sequelae,
including several that have examined the potential of machine learning models for more accu-
rate prediction of suicide risk and some that examine the impacts of social media-based
interventions.

Further, the collection not only brings together studies that focus on individual approaches
to suicide prevention but also those that tackled some of the larger social determinants of sui-
cide-related behaviour such as socio-economic and employment factors that, as noted above
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are critical in the current landscape. For example, perceived low economic status was shown to
increase the risk of persistent suicidality in sexual minority in six European countries [19].
Similarly, an aggregated level analysis from Spain showed that economic instability introduced
by specific reforms liberalising the use of fixed-term contracts (i.e., increasing temporary con-
tracts and reducing the number of days in employment), led to an increase in suicides [20].

Vulnerable populations. The majority of the studies focused on children and adolescents
in different settings and only a few directly targeted other age groups specifically (e.g., older
people, married adults).

The vulnerability of females emerged in several papers. For example, a South Korean study
examining the impact of celebrity suicides found girls to be more negatively affected than boys
[21] and a study from the Netherlands identified that girls began communicating about suicide
at a younger age and their communication was more explicitly suicide-related than their male
counterparts. However, much of their communication appeared to be focused on coping and
seeking support from others, which may be taken positively [22]. Finally, the study by Rafael
and colleagues identified particularly high prevalence of suicidal behaviour among Brazilian
trans women, linked to violence and poor mental health [23].

Indeed, this collection clearly identified higher risk of suicidality among specific vulnerable
groups, including sexual minorities, Indigenous people and refugees. For example, the study
by Gebremeskel found the prevalence of suicidal ideation to be high among Eritrean refugees
in Tigray, Ethiopia, in particular amongst those with a previous history of trauma, post-trau-
matic stress disorder, and a family history of mental illness [24]. Finally, the study by Ritland
and colleagues identified a relationship between child apprehension and suicide attempt
among a cohort of young Indigenous women in Canada who had been impacted by substance
use [25].

It is well established that people from Indigenous backgrounds are frequently over-repre-
sented in the suicide statistics so it was heartening to also see studies that focused on preventa-
tive measures. For example, the study by Armstrong and colleagues examined the impact of
culturally appropriate guidelines on the delivery of mental health first aid among Australian
Aboriginal and Torres Strait Islander people with promising results [26].

Novel approaches. The papers included here reported on studies that used a variety of dif-
ferent study designs, and although the majority used quantitative methods (e.g., time-series,
case-control, cohort and other designs) some employed qualitative methods (e.g., grounded
theory, interpretative phenomenological analysis). In addition, a number of studies utilized
rather novel statistical methods, which can be applied to large datasets using automated or rou-
tine data collection (e.g., social media platforms or hospital administrative systems). For exam-
ple, an Australian study of Victorian ambulance data used latent trajectory modelling to
identify different trajectories of suicide attempt repeaters by the lethality of methods used [27].
Another study from Australia examining data from mental health services used machine learn-
ing algorithms to predict repetition of self-harm in young people [28]. These novel methods
enable a deeper understanding of help-seeking and intentional self-harm, which in turn (it is
hoped) will facilitate an improved, and more personalised, approach to clinical assessment and
care.

There were also a number of studies that focused on various social media platforms, includ-
ing YouTube and Reddit, some of which also adopted novel approaches [29-31]. The role of
the media, and in particular social media, has generated much interest in recent years with a
number of studies examining both the potential harms and benefits associated with social
media when it comes to suicide prevention [32, 33]. However, the pandemic and the associated
lockdowns has meant that people have become increasingly socially isolated and as a result
there has been a significant rise in the use of social media [34]. This is likely to be particularly
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the case amongst young people who were already heavy users of social media [35]; it is also
likely to include involve use for both social and health-related purposes. For this reason, it was
both encouraging and timely to see these studies included here.

The voice of lived experience. Finally, as noted above we were also keen for the voices of
people with lived experience to be reflected in the collection. The importance of involving peo-
ple with lived experience in research is being increasingly recognised [36]. Often termed public
and patient involvement (or PPI), this can include varying levels of involvement ranging from
passive (e.g., where individuals participate as research subjects) to more active involvement
(e.g., membership of a steering committee), right through to user-led research where every
stage of the research is driven by people with lived experience. Indeed, many funding bodies
and journals now require investigators to demonstrate the ways in which consumers have
been involved in both the planning and conduct of research, and distinct benefits exist, includ-
ing increased relevance of the research and improved recruitment and retention rates [37, 38].
However, barriers, such as lack of knowledge or confidence on the part of researchers as well
as resource limitations e.g., funding, training, and the capacity to provide adequate support
also exist [37-39]. As as result, unfortunately suicide prevention research that actively engages
consumers in a meaningful way remains rare [40]. In this collection whilst most of the studies
would have included consumers as passive participants, a few also specifically sought to exam-
ine the perspectives of those with lived experience either of feeling suicidal themselves [41] or
of having been bereaved by suicide [42], and the study by LaSala et al reported having part-
nered with young consumers on the development of the intervention being tested [31]. That
said disappointingly, but perhaps unsurprisingly, none reported including consumers as
research partners and to the best of our knowledge no studies were user-led.

Closing remarks

The papers in this collection represent a broad range of studies that examine suicide risk and
prevention across the globe. Together the studies report on suicide prevention efforts in a
number of different population groups, including those who may be particularly disadvan-
taged by the pandemic (e.g., young people and people in low-middle-income countries) and
they cover the broad spectrum of population- and individually-based approaches. They also
report on a number of novel approaches to suicide prevention, which we believe are much
needed if we are to improve our risk detection, assessment and treatment capabilities. Finally,
these studies go some way towards enhancing our understanding of people with lived experi-
ence of suicide, from the perspectives of individuals who have experienced a suicidal crisis,
those who have been bereaved by suicide, and those who have been exposed to suicide through
the work that they do [43]. We hope that this collection not only conveys the complexity of sui-
cide but also highlights innovative approaches that can help to inform future preventative
efforts.

Acknowledgments

We would like to thank all the authors who contributed papers to this collection. We would
also like to thank the PLOS ONE staff for their valuable support.

References

1. World Health Organization. Suicide worldwide in 2019: global health estimates. Geneva: World Health
Organization; 2021.

2. FuXL,QianY,Jin XH, YuHR, Wu H, Du L, et al. Suicide rates among people with serious mental ill-
ness: A systematic review and meta-analysis. Psychological Medicine. 2021. https://doi.org/10.1017/
S0033291721001549 PMID: 33952359

PLOS ONE | https://doi.org/10.1371/journal.pone.0264984 March 10, 2022 4/6


https://doi.org/10.1017/S0033291721001549
https://doi.org/10.1017/S0033291721001549
http://www.ncbi.nlm.nih.gov/pubmed/33952359
https://doi.org/10.1371/journal.pone.0264984

PLOS ONE

Understanding and preventing suicide

10.

11.

12

13.

14.

15.

16.

17.

18.

19.

20.

21.

22,

23.

24,

Pollock NJ, Naicker K, Loro A, Mulay S, Colman |. Global incidence of suicide among Indigenous peo-
ples: A systematic review. BMC Medicine. 2018; 16(1):1-17. https://doi.org/10.1186/s12916-018-1115-
6 PMID: 30122155

Suicide in the world. International Journal of Environmental Research and Public Health. 2012; 9
(3):760-71. https://doi.org/10.3390/ijerph9030760 PMID: 22690161

Stefanac N, Hetrick S, Hulbert C, Spittal M, Witt K, Robinson J. Are young female suicides increasing?
A comparison of sex-specific rates and characteristics of youth suicides in Australia over 2004—2014.
BMC Public Health. 2019; 19:1389. https://doi.org/10.1186/s12889-019-7742-9 PMID: 31660926

Glenn C, Kleiman E, Kellerman J, Pollak O, Cha C, Esposito E. Annual research review: A meta-ana-
lytic review of worldwide suicide rates in adolescents. Journal of Child Psychology and Psychiatry.
2020; 61:294-308. https://doi.org/10.1111/jcpp.13106 PMID: 31373003

Bould H, Mars B, Moran P, Biddle L, Gunnell D. Rising suicide rates among adolescents in England and
Wales. Lancet 2019; 394:116-7. https://doi.org/10.1016/S0140-6736(19)31102-X PMID: 31227370

Kolves K, De Leo D. Suicide rates in children aged 10—14 years worldwide: Changes in the past two
decades. British Journal of Psychiatry. 2014; 205:283-5. https://doi.org/10.1192/bjp.bp.114.144402
PMID: 25104833

Roh B, Jung E, Hong H. A comparative study of suicide rates among 10-19-year-olds in 29 OECD coun-
tries. Psychiatry Investigations. 2018; 15:376—-883. https://doi.org/10.30773/pi.2017.08.02 PMID:
29486551

Australian Bureau of Statistics. 3303.0—Causes of Death, Australia, 2019. Canberra, ACT: ABS;
2019.

McDonald G, Chalmers S, Hii J, Wolfe N, Szymanska K, Davison J. Child and Youth Mortality Commit-
tee: 13th data report 2012-2016. New Zealand: University of Otago; 2018.

Shanahan L, Steinhoff A, Bechtiger L, Murray A, Nivette A, Hepp U. Emotional distress in young adults
during the COVID-19 pandemic: evidence of risk and resilience from a longitudinal cohort study. Psy-
chological Medicine. 2020:1—-10. https://doi.org/10.1017/S003329172000241X PMID: 32571438

Arora T, Grey |, Ostlundh L, Lam K, Omar O, Amone D. The prevalence of psychological consequences
of COVID-19: A systematic review and meta-analysis of observational studies. Journal of Health Psy-
chology. 2020. https://doi.org/10.1177/1359105320966639 PMID: 33118376

Dubé J, Smith M, Sherry S, Hewitt P, Stewart S. Suicide behaviors during the COVID-19 pandemic: A
meta-analysis of 54 studies. Psychiatry Research. 2021; 13(301). https://doi.org/10.1016/j.psychres.
2021.113998 PMID: 34022657

Pirkis J, John A, Shin S, DelPozo-Banos M, Arya V, Analuisa-Aguilar P, et al. Suicide trends in the early
months of the COVID-19 pandemic: an interrupted time-series analysis of preliminary data from 21
countries. The Lancet Psychiatry. 2021. hitps://doi.org/10.1016/S2215-0366(21)00091-2 PMID:
33862016

National Records of Scotland. Probable Suicides 2020 Scotland: National Records of Scotland; 2021
[Available from: https://www.nrscotland.gov.uk/files//statistics/probable-suicides/2020/suicides-20-
report.pdf.

Ueda M, Nordstrom R, Matsubayashi T. Suicide and mental health during the COVID-19 pandemic in
Japan. MedRxiv. 2020.

Liu C, Stevens C, Conrad R, Hahm H. Evidence for elevated psychiatric distress, poor sleep, and quality
of life concerns during the COVID-19 pandemic among U.S. young adults with suspected and reported
psychiatric diagnoses. Psychiatry Research. 2020; 292:113345. https://doi.org/10.1016/j.psychres.
2020.113345 PMID: 32745794

Gambadauro P, Carli V, Wasserman D, Balazs J, Sarchiapone M, Hadlaczky G. Serious and persistent
suicidality among European sexual minority youth. PloS ONE. 2020; 15(10):€0240840. https://doi.org/
10.1371/journal.pone.0240840 PMID: 33064760

Grébol Jiménez R, Vall Castell6 J. The impact of temporary contracts on suicide rates. PLoS one. 2021;
16(5):e0252077. https://doi.org/10.1371/journal.pone.0252077 PMID: 34038476

Ha J, Yang H-S. The Werther Effect of Celebrity Suicides: Evidence from South Korea. PLoS one.
2021; 16(4):e0249896. https://doi.org/10.1371/journal.pone.0249896 PMID: 33909657

Balt E, Mérelle S, van Bergen D, Gilissen R, van der Post P, Looijmans M, et al. Gender differences in
suicide-related communication of young suicide victims. PLOS ONE. 2021; 16(5):€0252028. https://doi.
org/10.1371/journal.pone.0252028 PMID: 34019584

Rafael RMR. Prevalence and factors associated with suicidal behavior among trans women in Rio de
Janeiro, Brazil. PLoS one. 2021. https://doi.org/10.1371/journal.pone.0259074 PMID: 34679106

Gebremeskel TG. Determinants of Suicidal Ideation among Adult Eritrean Refugees in Northern Ethio-
pia. PLoS one. 2021.

PLOS ONE | https://doi.org/10.1371/journal.pone.0264984 March 10, 2022 5/6


https://doi.org/10.1186/s12916-018-1115-6
https://doi.org/10.1186/s12916-018-1115-6
http://www.ncbi.nlm.nih.gov/pubmed/30122155
https://doi.org/10.3390/ijerph9030760
http://www.ncbi.nlm.nih.gov/pubmed/22690161
https://doi.org/10.1186/s12889-019-7742-9
http://www.ncbi.nlm.nih.gov/pubmed/31660926
https://doi.org/10.1111/jcpp.13106
http://www.ncbi.nlm.nih.gov/pubmed/31373003
https://doi.org/10.1016/S0140-6736%2819%2931102-X
http://www.ncbi.nlm.nih.gov/pubmed/31227370
https://doi.org/10.1192/bjp.bp.114.144402
http://www.ncbi.nlm.nih.gov/pubmed/25104833
https://doi.org/10.30773/pi.2017.08.02
http://www.ncbi.nlm.nih.gov/pubmed/29486551
https://doi.org/10.1017/S003329172000241X
http://www.ncbi.nlm.nih.gov/pubmed/32571438
https://doi.org/10.1177/1359105320966639
http://www.ncbi.nlm.nih.gov/pubmed/33118376
https://doi.org/10.1016/j.psychres.2021.113998
https://doi.org/10.1016/j.psychres.2021.113998
http://www.ncbi.nlm.nih.gov/pubmed/34022657
https://doi.org/10.1016/S2215-0366%2821%2900091-2
http://www.ncbi.nlm.nih.gov/pubmed/33862016
https://www.nrscotland.gov.uk/files//statistics/probable-suicides/2020/suicides-20-report.pdf
https://www.nrscotland.gov.uk/files//statistics/probable-suicides/2020/suicides-20-report.pdf
https://doi.org/10.1016/j.psychres.2020.113345
https://doi.org/10.1016/j.psychres.2020.113345
http://www.ncbi.nlm.nih.gov/pubmed/32745794
https://doi.org/10.1371/journal.pone.0240840
https://doi.org/10.1371/journal.pone.0240840
http://www.ncbi.nlm.nih.gov/pubmed/33064760
https://doi.org/10.1371/journal.pone.0252077
http://www.ncbi.nlm.nih.gov/pubmed/34038476
https://doi.org/10.1371/journal.pone.0249896
http://www.ncbi.nlm.nih.gov/pubmed/33909657
https://doi.org/10.1371/journal.pone.0252028
https://doi.org/10.1371/journal.pone.0252028
http://www.ncbi.nlm.nih.gov/pubmed/34019584
https://doi.org/10.1371/journal.pone.0259074
http://www.ncbi.nlm.nih.gov/pubmed/34679106
https://doi.org/10.1371/journal.pone.0264984

PLOS ONE

Understanding and preventing suicide

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

4.

42,

43.

Ritland L, Thomas V, Jongbloed K, Zamar DS, Teegee MP, Wenecwtsin-Kukpi C, et al. The Cedar Proj-
ect: Relationship between child apprehension and attempted suicide among young Indigenous mothers
impacted by substance use in two Canadian cities. PLoS one. 2021; 16(6):€0252993. https://doi.org/
10.1371/journal.pone.0252993 PMID: 34111186

Armstrong G, Sutherland G, Pross E, Mackinnon A, Reavley N, Jorm AF. Talking About Suicide: An
uncontrolled trial of the effects of an Aboriginal and Torres Strait Islander Mental Health First Aid pro-
gram on knowledge, attitudes and intended and actual assisting actions. PLoS one. 2021; 15(12):
€0244091.

Witt K, Pirkis J, Scott D, Smith K, Lubman D. Trajectories in suicide attempt method lethality over a five-
year period: Associations with suicide attempt repetition, all-cause, and suicide mortality. Plos one.
2021; 16(1):0245780. https://doi.org/10.1371/journal.pone.0245780 PMID: 33481936

lorfino F, Ho N, Carpenter JS, Cross SP, Davenport TA, Hermens DF, et al. Predicting self-harm within
six months after initial presentation to youth mental health services: A machine learning study. PLoS
one. 2020; 15(12):€0243467. https://doi.org/10.1371/journal.pone.0243467 PMID: 33382713

Gaur M, Aribandi V, Alambo A, Kursuncu U, Thirunarayan K, Beich J, et al. Characterization of time-var-
iant and time-invariant assessment of suicidality on Reddit using C-SSRS. PloS one. 2021; 16(5):
e€0250448. https://doi.org/10.1371/journal.pone.0250448 PMID: 33999927

Jung EJ, Kim S. Suicide on YouTube: Factors engaging viewers to a selection of suicide-themed vid-
eos. PloS one. 2021; 16(6):e0252796. https://doi.org/10.1371/journal.pone.0252796 PMID: 34111162

LaSalaL, Teh Z, Lamblin M, Rajaram G, Rice S, Hill N, et al. Can a social media intervention improve
online communication about suicide? A feasibility study examining the acceptability and potential impact
of the #chatsafe campaign. PLOS ONE. 2021. https://doi.org/10.1371/journal.pone.0253278 PMID:
34129610

Carlyle K, Guidry J, Williams K, Tabaac A, Perrin P. Suicide conversations on Instagram™: contagion
or caring?. Journal of Communication in Healthcare. 2018; 11:12-8.

Robinson J, Cox G, Bailey E, Hetrick S, Rodrigues M, Fisher S, et al. Social media and suicide preven-
tion: a systematic review. Early Intervention Psychiatry. 2016; 10(2):103-21. https://doi.org/10.1111/
eip.12229 PMID: 25702826

Schultz A, Parikh J. Keeping Our Services Stable and Reliable During the COVID-19 Outbreak 2021
[Available from: https://about.fb.com/news/2020/03/keeping-our-apps-stable-during-covid-19/.

Pew Research Center. Teens, Social Media & Technology. Washington, DC: Pew Research Center;
2018.

Greenhalgh T, Hinton L, Finlay T, Macfarlane A, Fahy N, Clyde B, et al. Frameworks for supporting
patient and public involvement in research: systematic review and co-design pilot. Health Expectations.
2019; 22(4):785-801. https://doi.org/10.1111/hex.12888 PMID: 31012259

Faithfull S, Brophy L, Pennell K, Simmons M. Barriers and enablers to meaningful youth participation in
mental health research: qualitative interviews with youth mental health researchers. Journal of Mental
Health. 2018:1-8. https://doi.org/10.1080/09638237.2018.1521926 PMID: 30353772

Crocker J, Ricci-Cabello |, Parker A. Impact of patient and public involvement on enrolment and reten-
tion in clinical trials: systematic review and meta-analysis. British Medical Journal. 2018; 363:k4738.
https://doi.org/10.1136/bm|.k4738 PMID: 30487232

Hawke L, Darnay K, Relihan J, Khaleghi-Moghaddam M, Barbic S, Lachance L, et al. Enhancing
researcher capacity to engage youth in research: researchers’ engagement experiences, barriers and
capacity development priorities. Health Expectations. 2020; 23(3):584—-92. hitps://doi.org/10.1111/hex.
13032 PMID: 32170902

Bailey E, Teh Z, Bleeker C, Simons M, Robinson J. Youth partnerships in suicide prevention research:
a failed investigator survey. Early Intervention in Psychiatry. 2020. https://doi.org/10.1111/eip.13069
PMID: 33181863

Michaud L, Dorogi Y, Gilbert S, Bourquin C. Patient perspectives on an intervention after suicide
attempt: The need for patient centred and individualized care. PLOS ONE. 2021.

Causer H, Bradley E, Muse K, Smith J. Bearing witness: A grounded theory of the experiences of staff
at two United Kingdom Higher Education Institutions following a student death by suicide. PLOS ONE.
2021. https://doi.org/10.1371/journal.pone.0251369 PMID: 33979333

De Lyra RL, McKenzie SK, Every-Palmer S, Jenkin G. Suicide exposure through work: A scoping
review of research on mental health professionals and first responders. PLoS one. 2021; 16(4):
e€0251038. https://doi.org/10.1371/journal.pone.0251038 PMID: 33930087

PLOS ONE | https://doi.org/10.1371/journal.pone.0264984 March 10, 2022 6/6


https://doi.org/10.1371/journal.pone.0252993
https://doi.org/10.1371/journal.pone.0252993
http://www.ncbi.nlm.nih.gov/pubmed/34111186
https://doi.org/10.1371/journal.pone.0245780
http://www.ncbi.nlm.nih.gov/pubmed/33481936
https://doi.org/10.1371/journal.pone.0243467
http://www.ncbi.nlm.nih.gov/pubmed/33382713
https://doi.org/10.1371/journal.pone.0250448
http://www.ncbi.nlm.nih.gov/pubmed/33999927
https://doi.org/10.1371/journal.pone.0252796
http://www.ncbi.nlm.nih.gov/pubmed/34111162
https://doi.org/10.1371/journal.pone.0253278
http://www.ncbi.nlm.nih.gov/pubmed/34129610
https://doi.org/10.1111/eip.12229
https://doi.org/10.1111/eip.12229
http://www.ncbi.nlm.nih.gov/pubmed/25702826
https://about.fb.com/news/2020/03/keeping-our-apps-stable-during-covid-19/
https://doi.org/10.1111/hex.12888
http://www.ncbi.nlm.nih.gov/pubmed/31012259
https://doi.org/10.1080/09638237.2018.1521926
http://www.ncbi.nlm.nih.gov/pubmed/30353772
https://doi.org/10.1136/bmj.k4738
http://www.ncbi.nlm.nih.gov/pubmed/30487232
https://doi.org/10.1111/hex.13032
https://doi.org/10.1111/hex.13032
http://www.ncbi.nlm.nih.gov/pubmed/32170902
https://doi.org/10.1111/eip.13069
http://www.ncbi.nlm.nih.gov/pubmed/33181863
https://doi.org/10.1371/journal.pone.0251369
http://www.ncbi.nlm.nih.gov/pubmed/33979333
https://doi.org/10.1371/journal.pone.0251038
http://www.ncbi.nlm.nih.gov/pubmed/33930087
https://doi.org/10.1371/journal.pone.0264984

