
Charcoal burning has emerged as a common method of suicide in
Hong Kong, rising from 2% of all suicides in 1998 to over 26% in
2003.1–4 It has also spread rapidly to other Asian societies via the
media and the internet (online Fig. DS1).5 In addition, it has been
shown that the sociodemographic and clinical characteristics of
people who die using this method are different from those who
complete suicide by other means, and that the former are less
likely to have a history of psychiatric illness or substance misuse.3,4

Thus, the traditional clinical approach for identifying proximate,
individual-level risk factors might not be an effective way of
preventing such suicides.6 Limiting the public’s access to charcoal
could be an effective means of preventing charcoal-burning
suicides; it could also possibly prevent suicidal individuals from
finding an alternative method of suicide.7–10 This exploratory
study therefore sought to evaluate the efficacy of a community-
based intervention programme to prevent charcoal-burning
suicides by limiting access to charcoal sales for a 12-month period.

Method

We selected two geographically adjacent districts with similar
demographic and socioeconomic characteristics: Tuen Mun (the
intervention region) and Yuen Long (the control region). In
2006 these two districts had 502 000 and 534 000 inhabitants
respectively, accounting in total for 15.1% of the population of
the Hong Kong Special Administrative Region of 6.9 million
people (online Table DS1). Both districts were relatively socially
and economically disadvantaged compared with other districts in
the territory. In 2006 they also had higher rates both of suicide by
charcoal burning (Tuen Mun 4.0 per 100 000, Yuen Long 5.2 per
100 000) and all suicides (Tuen Mun 16.5 per 100 000, Yuen Long
14.2 per 100 000) than the entire territory (2.4 per 100 000 for
suicide by charcoal burning and 13.6 per 100 000 for all suicides).

In the intervention district (Tuen Mun) access to charcoal was
limited by removing all barbecue charcoal packs from the open
shelves of major retail chains. Customers were required to ask a
shop assistant for a pack, which the assistant would then retrieve
from a locked container. This was designed to make access more
difficult for people in a state of heightened distress.

The study period began on 1 July 2006 and continued for 12
months, ending on 30 June 2007. It was a double-blind trial. The
programme was not publicly announced, and the general public
and frontline staff members in the supermarket chains in Tuen
Mun did not know about it. The frontline staff were briefed by
the management to the effect that the removal of barbecue
charcoal packs from open shelves was solely an administrative

change. Therefore, any observed alterations in the number of
charcoal-associated suicides were unlikely to have been related
to attitude changes among people living in the intervention district
or to behavioural alterations among staff of the participating chains.
We conducted two on-site quality checks in August 2006 and
May 2007 to ensure that every shop was compliant with the
requirements. Waiting time to obtain charcoal varied depending
on the volume of traffic in the stores, with an average of about
10 min. The sales volume of charcoal packs from the chains was
slightly affected, as reported by the participating stores, but no
serious complaint was received from any customer in
the intervention district. Information about completed suicides
was made available from the coroner’s court. To ensure the
accuracy and quality of suicide data, we reviewed all related police
investigation reports, medical files and suicide notes of every
reported case of suicide recorded at the coroner’s court. We used
the dead person’s residence rather than the site of the death scene
to classify the location of the suicide death (over 80% of the
charcoal-burning deaths occurred at the deceased’s home).3 We
performed two independent t-tests on the difference in suicide
rates between Tuen Mun and Yuen Long for charcoal-burning
suicides in the pre-intervention period to assess whether any
significant changes in the intervention period could be attributed
to a regression to the mean from different starting points, rather
than to the net effect of the intervention. We further used a
Poisson regression model to assess the effect of the intervention
with respect to age and gender between the two districts (for
details see online data supplement). To assess the method
substitution effect, we separately tested the differences in changes
in the suicide rate for other methods with respect to the changes
in the suicide rate for charcoal-burning poisoning.

Results

Table 1 gives the number and rate of suicides in men and women
combined, by method, for Tuen Mun, Yuen Long and all districts
in Hong Kong for the periods July 2005 to June 2006 and July
2006 to June 2007, i.e. the preceding year and the year of the
intervention (complete results by gender and method are shown
in online Table DS2). During the intervention period we observed
an overall 5.7% reduction in the suicide rate for all districts from
the baseline level of 14.1 per 100 000 to 13.3 per 100 000, with
reductions of 11.5% (from 2.6 to 2.3 per 100 000) and 5.2% (from
11.6 to 11.0 per 100 000) for charcoal-burning and non-charcoal-
burning suicides respectively. The observed changes in the suicide
rate before and after the intervention in Tuen Mun (from 17.9 to
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Summary
We conducted an exploratory controlled trial to examine
the efficacy of restricting access to charcoal in preventing
suicides from carbon monoxide poisoning by charcoal
burning in Hong Kong. All charcoal packs were removed
from the open shelves of major retail outlets in the
intervention region for 12 months; in the control region,
charcoal packs were displayed as usual. The suicide rate

from charcoal burning was reduced by a statistically
significant margin in the intervention region (P50.05) but not
in the control region. We observed no significant change in
the suicide rate using other methods in either location.
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12.2 per 100 000) and Yuen Long (from 12.7 to 12.5 per 100 000)
were minus 31.8% and minus 1.6% respectively. We attribute this
difference mainly to the reduction in suicides by charcoal burning
in Tuen Mun by 53.5% (from 4.3 to 2.0 per 100 000). At the same
time we observed an increase of 43.3% in the suicide rate from
charcoal-burning poisoning in Yuen Long (from 3.0 to 4.3 per
100 000). Furthermore, the differences in the charcoal-burning
suicide rate between Tuen Mun and Yuen Long in the
pre-intervention period were 4.3 and 3.0 per 100 000 respectively,
which were not statistically significant (P= 0.266). The results of
the Poisson regression model also confirmed that the
intervention in Tuen Mun was an effective way to prevent suicide
by charcoal burning (online Table DS3). Finally, the change did
not appear to divert potential suicide attempts to other methods.
This suggests that the programme resulted in some fundamental
changes to the epidemiology of charcoal-burning suicide in the
intervention region during the intervention period.

Discussion

Our results strongly suggest the efficacy of limiting access to retail
charcoal in preventing suicide by charcoal burning. The fact that
the overall suicide rate also fell suggests that the intervention
did not prompt a switch to alternative methods of suicide. The
whole idea behind restricting means of suicide is not to remove
the means from the mass market completely, but rather to set
up barriers to obtaining lethal quantities of the means for
self-destruction. Charcoal is not an essential or daily household
item in urbanised societies such as Hong Kong and some cities
in Taiwan and Japan. Instead, it is used mostly for recreational
activities such as outdoor barbecues in Hong Kong, or for the
practice of religious rituals such as ancestor worship in Taiwan.
The readiness of the whole community to accept relatively minor
restrictions on the sale of charcoal packs, which might cause the
inconvenience of a delay in purchasing charcoal, has yet to be
tested on a territory-wide level. Also, there was a slight downward
effect on the sales of charcoal in the big chain stores; whether there
would be a continued willingness on the part of these stores to
implement these changes in other districts in the community
remains unclear. However, the exploratory study should be
confirmed by a cluster randomised trial involving a number of
areas in the future.

The results of this study should be interpreted in light of
the following limitations. There was a lack of replication in
experimental units, i.e. only one region per study group. Further
studies may be needed in order to be able to generalise the results
to other districts with different profiles. The study used only a
relatively short period of 1 year of suicide data as the baseline,
and another year for the post-assessment for the control and
intervention regions, to avoid any potential contamination effect
over the study period. Charcoal remained available for purchase

in some small shops at the barbecue sites located in the inter-
vention district, although this would have had a minimal effect
on the means used by suicidal persons.
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Table 1 Number and rate of suicides according to gender and suicide method

Intervention Tuen Mun Control Yuen Long All districts

Perioda Cases, n Rateb Cases, n Rateb Cases, n Rateb

Charcoal burning Pre-intervention 21 4.3* 16 3.0 176 2.6

Intervention 10 2.0 23 4.3 159 2.3

Other methods Pre-intervention 67 13.6 51 9.6 790 11.6

Intervention 50 10.2 43 8.1 758 11.0

All methods Pre-intervention 88 17.9* 67 12.7 966 14.1

Intervention 60 12.2 66 12.5 917 13.3

a. Pre-intervention period July 2005 to June 2006, intervention July 2006 to June 2007.
b. Rate per 100 000.
*P50.05 for comparison between pre-intervention and intervention periods.
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