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Abstract: Hanging is a common method of suicide in several countries. Even as global suicide
rates decrease, there is no evidence of suicides by hanging declining. There is limited research by
type of hanging, and only a few papers present suicide by hanging from ceiling fans. Our paper
proposes a research agenda that will: specify the size of the problem of hanging by ceiling fan (Stage
1: Surveillance), use standard engineering product development processes to modify ceiling fans
for reducing their lethal capacity (Stage 2: Design Testing and Redevelopment), and examine the
resulting beta- and release-build fans for safety and potential to reduce suicide in community samples
(Stage 3: Evaluation).
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1. Introduction

An estimated 800,000 suicide deaths occurred worldwide in 2016, and placed suicide in the top three
causes of death among males and females aged 15–44 years, with an annual global age-standardised
suicide rate of 10.7 per 100,000 population [1]. The highest rates per region were in Europe (15.4),
followed by South East Asia (13.2) and the Western Pacific (10.2) [1]. While global suicide rates
fluctuate over time, there appears to be a downward trend since 2000 [2], with exceptions in the
USA [3] and Australia [4], where national suicide rates have continued to increase since 1999 and 2006,
respectively. Suicide is a complex multifactorial phenomenon that makes it difficult to estimate the
specific contribution of effective suicide prevention strategies or other changes on societal, community
or individual rates.

2. Hanging as a Suicide Method

Despite the decline in global suicide rates, the number and proportion of suicides by hanging are
rising. This highly lethal method has been reported as most prevalent in many countries worldwide,
including many European countries [5], Australia [4,6], Canada [7], Asian countries, including India [8],
South Korea [9] and Japan [10], and accounts for more than half of suicides in several of these countries.
In the United Kingdom (UK), the proportion of suicides by hanging for females increased from 26.6% in
2001 to 42.8% in 2017, while the increase for men between 2001 and 2017 was from 44.5% to 60.6% [11].
The number of deaths by hanging has also increased in Australia by 33.7% from 1213 to 1829 (more
than half of all suicides) between 2008 and 2017 [4].
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Around the world, use of hanging is of particular concern in youth and indigenous communities
who are at higher risk of suicide compared to nonindigenous populations [12]. In Australia, nearly
90% of Aboriginal and Torres Strait Islander people who die by suicide use hanging [13].

Globally, the relative increase in hanging proportion could be partly attributed to the reduction
of the availability of other means, as several countries include means restriction in their national
suicide prevention strategies [2,14,15]. It may also suggest the rare existence of a substitution effect
in some countries [16]. For example, when means other than hanging were chosen, they were often
less lethal (e.g., insufficient dose for suicide by overdose), resulting in fewer deaths. In contrast,
hanging is often more physically accessible, easier to plan and cognitively more accessible, making it
particularly difficult to restrict, except in controlled environments (e.g., prisons and hospitals) [17].
In this context, cognitive availability refers to the suicidal individual having knowledge and ability to
implement suicide by hanging, alongside limited reasoning ability that would raise considerations
such as painfulness [18]. In a qualitative study from the UK, Biddle and colleagues reported that people
who nearly died by hanging suggested that their choice of means was because they perceived it to be a
certain, quick, painless and ‘clean method’. This perception existed even though they also understood
that they may not die, but may have instead a broken neck that would be painful and horrible [19].

Hanging by Ceiling Fan

Due to the sensitive nature and judicial requirements of reporting suicides, specific details about
hanging suicides are not routinely available. Both suicides by hanging and suffocation are coded as
X70 by ICD-10 [20], and are traditionally analysed together without stating the ligature point or further
details. An extensive analysis of suicides by hanging in 16 US States between 2005 and 2014 found that
ligature point was reported for only 30% of hanging suicides by corners or medical examiners [21].
Lack of details makes further consideration for target prevention activities, including innovations that
could address suicide by different types of hanging challenging.

The suicide mortality of hanging by ceiling fan has been rarely studied and reported. Limited
evidence suggests that a household ceiling fan is a standard device used for hanging in dwellings of
some countries in the Eastern Mediterranean Region (EMR) of WHO (i.e. Pakistan and Bahrain) [22].
In some countries, for example Bahrain, India and Pakistan, suicide by ceiling fan is reported to be one
of the most common methods of hanging [22–24]. Some studies have reported that the proportion of
hanging by ceiling fan in India is 10% and more common among females than males [24]; whereas, in the
United States—where ligature point is recorded for only about one-third of hanging suicides—hanging
by ceiling fan is reported to be relatively uncommon [21].

3. Research Agenda

The existing evidence points to hanging as a growing problem affecting a large proportion of the
global population even though information about ligature points is currently limited. Since ceiling
fans are commonly used in domestic and institutional settings in several countries as ligature points,
we would like to make a call to action and propose a research agenda that aims to prevent suicides by
hanging from ceiling fans. The research could start in Australia and expand to other countries.

There could be several stages in a comprehensive research agenda: (1) Surveillance; (2) Design
testing and redevelopment; (3) Evaluation. Surveillance data would identify the size of the problem of
suicidal behaviour by ceiling fan, starting with retrospective data and moving towards prospective
data. For example, in Australia, in addition to the National Coronial Information System [25]—which
includes all reportable deaths—several states maintain suicide registers (e.g., Queensland Suicide
Register) [6,13]. Data recorded in registries such as these would facilitate the analysis of profiles of those
who die by suicide by ceiling fan compared to other means in different countries. Hospital records
or self-harm registries (e.g., National Self-Harm Registry in Ireland) could also be used to examine
attempted suicides, survival rates and factors contributing to survival [26]. Surveillance data would
help to identify vulnerable groups and common processes that individuals have implemented to access



Int. J. Environ. Res. Public Health 2019, 16, 2708 3 of 5

and use ceiling fans for suicidal behaviour. Surveillance data would also be used to guide ceiling fan
and building modifications as part of wider safety planning procedures.

Design testing and redevelopment would first examine the mechanical elements of ceiling fans
and their potential for hanging under different engineering conditions, as well as identify specific
areas for engineering redevelopment to reduce the capacity of ceiling fans to act as reliable and lethal
means [27]. Once specific areas for redevelopment are defined as concepts—for example, it could
be helpful if current ceiling fan designs were modified to be non-weight bearing while upholding
standards in building codes—the standard product development process for moving an engineering
concept to market would be followed (i.e., systematic transition through the (i) concept; (ii) discovery;
(iii) preliminary design; (iv) critical design; (v) build; (vi) test and (vii) beta build/release build product
development phases).

The evaluation would first examine the beta build ceiling fan in different environmental conditions
(e.g., residential dwellings and prison settings) where surveillance data suggests the ceiling fan is often
used for hanging. Once the beta build is deemed safe, the release build ceiling fan could be examined
in a quasi-experimental study to evaluate the modified ceiling fan in residential and institutional
settings, and in larger samples than used in beta testing. The main aim of an evaluation would be to
examine the potential of the redeveloped fan for widespread community use. A potentially affordable
modification to existing fans would be to build in a weak point in the connection of the fan support to
the ceiling, designed to fail under the suddenly applied weight of an adult. An arrester cable or spring
attached to the body of the fan and the ceiling could allow the fan to drop to a safe distance but not
impact on the person. A long-term evaluation would assess the effect of modifications to the ceiling
fans on the overall suicide rates and to identify any substitutions of alternative means.

While the problem we would like to specifically address through our agenda is hanging by ceiling
fans, we believe that a dual strategy for suicide prevention, which also includes clinical services, has
strong potential to reduce the total number of deaths by suicide around the world. As there are efforts
to improve clinical services and global mental health policy [28], the primary focus of our agenda is on
the modifications of ceiling fans.

4. Conclusions

Suicide by hanging is an increasing global challenge. We believe that focusing on means restriction,
and specifically on reducing the lethal capacity of ceiling fans, alongside the ongoing improvement of
access to clinical services, would contribute to the reduction of suicidal behaviour in Australia and
around the world.

Author Contributions: K.K. (Kishan Kariippanon); K.K. (Kairi Kõlves); C.J.W. contributed to the problem
identification, research, data analysis and conceptualisation of the research agenda communication. T.J.M.
provided expertise from engineering innovation, design modification and testing protocol of the ceiling fan.

Funding: This research received no external funding.

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

References

1. World Health Organization. Global Health Observatory Data. Available online: http://www.who.int/gho/

mental_health/suicide_rates/en/ (accessed on 24 February 2019).
2. World Health Organization. Preventing Suicide; a Global Imperative; World Health Organization: Geneva,

Switzerland, 2014; Available online: https://www.who.int/mental_health/suicide-prevention/world_report_
2014/en/ (accessed on 24 February 2019).

3. National Institute of Mental Health. Suicide. Available online: https://www.nimh.nih.gov/health/statistics/
suicide.shtml#part_154969 (accessed on 19 February 2019).

4. Australian Bureau of Statistics. Causes of Death 2017; Australian Government: Canberra, Australia, 2018;
cat. No. 3303.0. Available online: http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~
{}2017~{}Main%20Features~{}Summary%20of%20findings~{}1 (accessed on 19 February 2019).

http://www.who.int/gho/mental_health/suicide_rates/en/
http://www.who.int/gho/mental_health/suicide_rates/en/
https://www.who.int/mental_health/suicide-prevention/world_report_2014/en/
https://www.who.int/mental_health/suicide-prevention/world_report_2014/en/
https://www.nimh.nih.gov/health/statistics/suicide.shtml#part_154969
https://www.nimh.nih.gov/health/statistics/suicide.shtml#part_154969
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~{}2017~{}Main%20Features~{}Summary%20of%20findings~{}1
http://www.abs.gov.au/ausstats/abs@.nsf/Lookup/by%20Subject/3303.0~{}2017~{}Main%20Features~{}Summary%20of%20findings~{}1


Int. J. Environ. Res. Public Health 2019, 16, 2708 4 of 5

5. Värnik, A.; Kõlves, K.; van der Feltz-Cornelis, C.M.; Marusic, A.; Oskarsson, H.; Palmer, A.; Reisch, T.;
Scheerder, G.; Arensman, E.; Aromaa, E.; et al. Suicide methods in Europe: A gender-specific analysis of
countries participating in the “European Alliance Against Depression”. J. Epidemiol. Community Health 2008,
62, 545–551. [CrossRef] [PubMed]

6. Kõlves, K.; McDonough, M.; Crompton, D.; De Leo, D. Choice of a suicide method: Trends and characteristics.
Psychiatry Res. 2018, 260, 67–74. [CrossRef] [PubMed]

7. Skinner, R.; McFaull, S.; Draca, J.; Frechette, M.; Kaur, J.; Pearson, C.; Thompson, W. Suicide and self-inflicted
injury hospitalizations in Canada (1979 to 2014/15). Health Promot. Chronic Dis. Prev. Can. Res. Policy Pract.
2016, 36, 243. [CrossRef]

8. Arya, V.; Page, A.; Gunnell, D.; Dandona, R.; Mannan, H.; Eddleston, M.; Armstrong, G. Suicide by hanging
is a priority for suicide prevention: Method specific suicide in India (2001–2014). J. Affect. Disord. 2019, 257,
1–9. [CrossRef] [PubMed]

9. Park, S.; Ahn, M.H.; Lee, A.; Hong, J.P. Associations between changes in the pattern of suicide methods and
rates in Korea, the US, and Finland. Int. J. Ment. Health Syst. 2014, 8, 22. [CrossRef] [PubMed]

10. Dhungel, B.; Sugai, M.K.; Gilmour, S. Trends in Suicide Mortality by Method from 1979 to 2016 in Japan. Int.
J. Environ. Res. Public Health 2019, 16, 1794. [CrossRef] [PubMed]

11. Office for National Statistics. Suicides in the UK: 2017 Registrations. Available online:
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/
suicidesintheunitedkingdom/2017registrations#suicide-methods (accessed on 24 January 2019).

12. Pollock, N.J.; Naicker, K.; Loro, A.; Mulay, S.; Colman, I. Global incidence of suicide among Indigenous
peoples: A systematic review. BMC Med. 2018, 16, 145. [CrossRef] [PubMed]

13. De Leo, D.; Sveticic, J.; Milner, A. Suicide in Indigenous people in Queensland, Australia: Trends and
methods, 1994–2007. Aust. N. Z. J. Psychiatry 2011, 45, 532–538. [CrossRef] [PubMed]

14. Mann, J.J.; Apter, A.; Bertolote, J.; Beautrais, A.; Currier, D.; Haas, A.; Hegerl, U.; Lonnqvist, J.; Malone, K.;
Marusic, A.; et al. Suicide prevention strategies: A systematic review. JAMA 2005, 294, 2064–2074. [CrossRef]
[PubMed]

15. Zalsman, G.; Hawton, K.; Wasserman, D.; van Heeringen, K.; Arensman, E.; Sarchiapone, M.; Carli, V.;
Höschl, C.; Barzilay, R.; Balazs, J.; et al. Suicide prevention strategies revisited: 10-year systematic review.
Lancet Psychiatry 2016, 3, 646–659. [CrossRef]

16. Yip, P.S.; Caine, E.; Yousuf, S.; Chang, S.S.; Wu, K.C.C.; Chen, Y.Y. Means restriction for suicide prevention.
Lancet 2012, 379, 2393–2399. [CrossRef]

17. Gunnell, D.; Bennewith, O.; Hawton, K.; Simkin, S.; Kapur, N. The epidemiology and prevention of suicide
by hanging: A systematic review. Int. J. Epidemiol. 2005, 34, 433–442. [CrossRef] [PubMed]

18. Florentine, J.B.; Crane, C. Suicide prevention by limiting access to methods: A review of theory and practice.
Soc. Sci. Med. 2010, 70, 1626–1632. [CrossRef] [PubMed]

19. Biddle, L.; Donovan, J.; Owen-Smith, A.; Potokar, J.; Longson, D.; Hawton, K.; Kapur, N.; Gunnell, D. Factors
influencing the decision to use hanging as a method of suicide: Qualitative study. Br. J. Psychiatry 2010, 197,
320–325. [CrossRef] [PubMed]

20. World Health Organization. The ICD-10 International Statistical Classification of Diseases and Related
Health Problems 2016. 10th Revision. Available online: https://icd.who.int/browse10/2016/ (accessed on 15
February 2019).

21. Yau, R.K.; Paschall, M.J. Epidemiology of asphyxiation suicides in the United States, 2005–2014. Inj. Epidemiol.
2018, 5, 1. [CrossRef] [PubMed]

22. Morovatdar, N.; Moradi-Lakeh, M.; Malakouti, S.K.; Nojomi, M. Most common methods of suicide in Eastern
Mediterranean Region of WHO: A systematic review and meta-analysis. Arch. Suicide Res. 2013, 17, 335–344.
[CrossRef] [PubMed]

23. Al Ansari, A.; Hamadeh, R.R.; Ali, M.K.; El Offi, A. Suicide in Bahrain in the last decade. Crisis 2007, 28,
11–15. [CrossRef] [PubMed]

24. Ambade, V.N.; Tumram, N.; Meshram, S.; Borkar, J. Ligature material in hanging deaths: The neglected area
in forensic examination. Egypt. J. Forensic Sci. 2015, 5, 109–113. [CrossRef]

25. National Coronial Information System. Available online: http://www.ncis.org.au/ (accessed on 19 February
2019).

http://dx.doi.org/10.1136/jech.2007.065391
http://www.ncbi.nlm.nih.gov/pubmed/18477754
http://dx.doi.org/10.1016/j.psychres.2017.11.035
http://www.ncbi.nlm.nih.gov/pubmed/29175501
http://dx.doi.org/10.24095/hpcdp.36.11.02
http://dx.doi.org/10.1016/j.jad.2019.07.005
http://www.ncbi.nlm.nih.gov/pubmed/31299398
http://dx.doi.org/10.1186/1752-4458-8-22
http://www.ncbi.nlm.nih.gov/pubmed/24949083
http://dx.doi.org/10.3390/ijerph16101794
http://www.ncbi.nlm.nih.gov/pubmed/31117173
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2017registrations#suicide-methods
https://www.ons.gov.uk/peoplepopulationandcommunity/birthsdeathsandmarriages/deaths/bulletins/suicidesintheunitedkingdom/2017registrations#suicide-methods
http://dx.doi.org/10.1186/s12916-018-1115-6
http://www.ncbi.nlm.nih.gov/pubmed/30122155
http://dx.doi.org/10.3109/00048674.2011.570310
http://www.ncbi.nlm.nih.gov/pubmed/21452929
http://dx.doi.org/10.1001/jama.294.16.2064
http://www.ncbi.nlm.nih.gov/pubmed/16249421
http://dx.doi.org/10.1016/S2215-0366(16)30030-X
http://dx.doi.org/10.1016/S0140-6736(12)60521-2
http://dx.doi.org/10.1093/ije/dyh398
http://www.ncbi.nlm.nih.gov/pubmed/15659471
http://dx.doi.org/10.1016/j.socscimed.2010.01.029
http://www.ncbi.nlm.nih.gov/pubmed/20207465
http://dx.doi.org/10.1192/bjp.bp.109.076349
http://www.ncbi.nlm.nih.gov/pubmed/20884956
https://icd.who.int/browse10/2016/
http://dx.doi.org/10.1186/s40621-017-0131-x
http://www.ncbi.nlm.nih.gov/pubmed/29308538
http://dx.doi.org/10.1080/13811118.2013.801811
http://www.ncbi.nlm.nih.gov/pubmed/24224668
http://dx.doi.org/10.1027/0227-5910.28.1.11
http://www.ncbi.nlm.nih.gov/pubmed/17555028
http://dx.doi.org/10.1016/j.ejfs.2014.07.002
http://www.ncis.org.au/


Int. J. Environ. Res. Public Health 2019, 16, 2708 5 of 5

26. Griffin, E.; Arensman, E.; Corcoran, P.; Dillon, C.; Williamson, E.; Perry, I.J. National Self-Harm Registry Ireland
Annual Report 2014; National Registry of Deliberate Self-Harm: Cork, Ireland, 2015.

27. Mishra, A.; Gunji, B.; Deepak, B. A New Safety Design of the Ceiling Fan to Avoid Suicidal Cases. Res. Des.
Connect. World 2019, 1, 715–724.

28. Patel, V.; Saxena, S.; Lund, C.; Thornicroft, G.; Baingana, F.; Bolton, P.; Chisholm, D.; Collins, P.Y.; Cooper, J.L.;
Eaton, J.; et al. The Lancet Commission on global mental health and sustainable development. Lancet 2018,
392, 1553–1598. [CrossRef]

© 2019 by the authors. Licensee MDPI, Basel, Switzerland. This article is an open access
article distributed under the terms and conditions of the Creative Commons Attribution
(CC BY) license (http://creativecommons.org/licenses/by/4.0/).

http://dx.doi.org/10.1016/S0140-6736(18)31612-X
http://creativecommons.org/
http://creativecommons.org/licenses/by/4.0/.

	Introduction 
	Hanging as a Suicide Method 
	Research Agenda 
	Conclusions 
	References

