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A central storage facility to reduce pesticide
suicides - a feasibility study from India
Lakshmi Vijayakumar1,2,3*, Lakshmanan Jeyaseelan4, Shuba Kumar5, Rani Mohanraj5, Shanmugasundaram Devika4

and Sarojini Manikandan6
Abstract

Background: Pesticide suicides are considered the single most important means of suicide worldwide. Centralized
pesticide storage facilities have the possible advantage of delaying access to pesticides thereby reducing suicides.
We undertook this study to examine the feasibility and acceptability of a centralized pesticide storage facility as a
preventive intervention strategy in reducing pesticide suicides.

Methods: A community randomized controlled feasibility study using a mixed methods approach involving a
household survey; focus group discussions (FGDs) and surveillance were undertaken. The study was carried out in a
district in southern India. Eight villages that engaged in floriculture were identified. Using the lottery method two
were randomized to be the intervention sites and two villages constituted the control site. Two centralized storage
facilities were constructed with local involvement and lockable storage boxes were constructed. The household
survey conducted at baseline and one and a half years later documented information on sociodemographic data,
pesticide usage, storage and suicides.

Results: At baseline 4446 individuals (1097 households) in the intervention and 3307 individuals (782 households)
in the control sites were recruited while at follow up there were 4308 individuals (1063 households) in the
intervention and 2673 individuals (632 households) in the control sites. There were differences in baseline
characteristics and imbalances in the prevalence of suicides between intervention and control sites as this was a
small feasibility study.
The results from the FGDs revealed that most participants found the storage facility to be both useful and
acceptable. In addition to protecting against wastage, they felt that it had also helped prevent pesticide suicides as
the pesticides stored here were not as easily and readily accessible. The primary analyses were done on an
Intention to Treat basis. Following the intervention, the differences between sites in changes in combined,
completed and attempted suicide rates per 100,000 person-years were 295 (95% CI: 154.7, 434.8; p < 0.001) for
pesticide suicide and 339 (95% CI: 165.3, 513.2, p < 0.001) for suicide of all methods.

Conclusions: Suicide by pesticides poisoning is a major public health problem and needs innovative interventions
to address it. This study, the first of its kind in the world, examined the feasibility of a central storage facility as a
means of limiting access to pesticides and, has provided preliminary results on its usefulness. These results need to
be interpreted with caution in view of the imbalances between sites. The facility was found to be acceptable,
thereby underscoring the need for larger studies for a longer duration.

Trial registration: ISRCTN: ISRCTN04912407
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Background
The W.H.O considers that the single most important
means of suicide worldwide is by ingestion of pesticides
and accounts for 1/3rd of all suicides [1]. Gunnell et al.
[2] surmised that at least 233,997 to 325,907 suicides per
year are by pesticide poisoning. Mortality data on inter-
national suicide patterns revealed that in Asia, rural
Latin American countries and Portugal, pesticide suicide
was a major problem, notably among women [3].
Studies from Asia have found that pesticide suicides

are impulsive acts, undertaken during stressful life
events and majority of them do not suffer from mental
disorders [4-6]. Case fatalities from pesticide poisoning
are estimated to be between 10 – 20% in Asian countries
[7]. In the above context, restricting access to pesticides
can be an effective and relatively simple approach to
prevent suicides. Gunnell et al. [8] have shown that
restricting sales of highly toxic pesticides has coincided
with a reduction in suicides in Sri Lanka. Hawton et al.
[9] found that, the introduction of individual lockable
boxes for storing pesticides in farming households in
Sri Lanka was acceptable. Konradsen et al. [10,11]
reported that lockable boxes were beneficial as it
protected the pesticides from exposure to sun and rain
and reduced the risk of theft. However, the authors went
on to state that while the lockable storage boxes had en-
hanced safety, particularly for children, the introduction
of these storage boxes had resulted in the farmers
shifting from storing the pesticides in the fields to the
home. This, the authors cautioned could increase the
risk of impulsive self-poisoning as the pesticides were
now more easily accessible. More recently, Patel et al.
[12] in a nationally representative study from India
reported that suicides in 49% men and 44% women were
primarily through pesticide poisoning which is much
higher than data provided by the government [13].
Therefore, the idea of a central location in the village

where each family has its own locker to store their
pesticides has the advantage of i) reducing storage of
pesticides in homes and fields thereby restricting accessi-
bility (ii) enabling involvement of the entire village or
community (iii) permitting easy monitoring of the facil-
ity and (iv) enhancing cost effectiveness. There are also
potential disadvantages of a central storage facility,
namely that its location may not be accessible to all
farmers in a particular village, the supervisors may
not be present all the time making it inconvenient
for farmers to use the facility and there is also the
potential for misuse of the pesticides stored in the
facility in the absence of proper supervisory checks.
We undertook this study to examine the feasibility
and acceptability of a centralized pesticide storage
facility, as a possible preventive intervention strategy
in reducing pesticide related suicides.
Methods
Study design and participants
A community randomized controlled feasibility study
using a mixed methods approach involving focus group
discussions (FGD), household survey and surveillance
was undertaken. One consenting adult (over 18 years of
age) who was either the head or the main earning mem-
ber, or an adult son or wife of the head of the household
constituted the key respondent to the survey. Non-
resident individuals or those suffering from poor mental
or physical health were not included as respondents.
Ethical approval for the study was obtained from the
Institutional Review Board of the Voluntary Health
Services. The Voluntary Health Services is a 500 bedded
multi specialty community hospital founded in Chennai
over 50 years ago. It provides subsidized care to the
socially weaker section of the society. The hospital has
been involved in large scale research in HIV/AIDS, com-
munity mental, physical and maternal health.

Study sites
The study was carried out in Kattumannarkoil Taluk,
Cuddalore district, Tamilnadu state in Southern India
which is about 5 hours from Chennai city. We visited
the District Revenue Office (DRO) from where we
obtained information on the villages governed by this
taluk. We learnt that the taluk administers 161 villages.
The number of households in each village ranges from a
minimum of about 500 to around 1000. While the ma-
jority of the villages cultivate paddy, teak etc., a few of
them are primarily engaged in floriculture (eg. Jasmine,
Kanakambaram and Mullai etc.). Eight villages were
identified as predominantly engaging in floriculture
which requires spraying of pesticides twice a month
resulting in higher and frequent pesticide usage. The lot-
tery method was used to select four villages. The first
two villages were allocated for intervention and the
second two became the controls. As per the data pro-
vided by the DRO, the villages of Kandamangalam
and Kurungudi (intervention villages) had 935 and 693
households respectively (Total: 1628 households) and
the villages of Pazhanjanallur and Karunagaranallur with
835 and 541 households respectively (Total: 1376 house-
holds), constituted the control sites.

Focus group discussions
Focus group discussions (FGDs) were carried out separ-
ately with men and women to understand their percep-
tions on suicidal behaviour and the concept of central
storage of pesticides. Purposive sampling technique was
used in recruiting adult (over 18 yrs) men and women
who gave consent to participate. To be eligible for inclu-
sion, participants had to be residents in the selected
villages and engaged in floriculture thereby enabling



Figure 1 Central storage facility. The central storage facility with
the boxes for pesticides storage.
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them to talk about issues concerning pesticide use in the
village. Permission to tape-record the discussions was
sought before the conduct of the group. The FGDs were
conducted at baseline i.e. before commencement of the
intervention and again following completion of one year
of the intervention.
A total of 8 FGDs in the intervention site and 8 in the

control site, (4 each with men and women respectively),
leading to a total of 16 FGDs altogether were carried out
during the baseline survey. At follow - up the number of
FGDs was halved with 4 conducted in the intervention
sites and 4 in the control sites (2 each with men
and women respectively). A Focus group guide was
developed to ensure that all issues were consistently
discussed.
All FGDs were conducted in Tamil by trained, gender

specific social scientists assisted by a note taker. Care
was taken to ensure that all the core elements in the
guide were adequately and comprehensively addressed.
New issues emerging during the discussions were also
probed to enhance understanding. Each FGD audio-
recording was transcribed verbatim, translated into
English and entered into NVIVO, qualitative software
for the purpose of analysis. A total of 80 men and 77
women inclusive of both intervention and control sites
participated in the 16 FGDs conducted at baseline and
37 men and 38 women participated in the 8 FGDs
conducted at follow-up.

Intervention
Two centralized storage facilities (one in each village)
were identified with the help of the Panchayat (local
self-government). Within these buildings and based on
available space 167 and 132 storage boxes (similar to a
bank locker) were constructed. These boxes two feet by
two feet in size, made of wood, were fixed to the wall
and could not be removed from the facility. Each box
could be locked (Figure 1). The cost of construction of
the two central storage facilities was Rs. 95,000 (USD
1,500). The maintenance costs per month per facility
was Rs.7,150 (USD 115). With the help of the Panchayat
and other key persons in the villages, public meetings
were organized to create awareness among residents
about the storage facilities, their purpose and benefits.
Farmers had access to their pesticide storage boxes at
any time during the day from about 7 AM in the morn-
ing till about 7 PM in the evening. They had a key to
their own locker and a duplicate key was kept with the
manager of the central storage facility. Four managers
(two for each facility), were identified by the local commu-
nity and were in charge of managing the facility. They
were provided training on the importance of safe storage
and disposal of pesticides and were given an orientation
into the purpose of the storage facility, their role in
managing it in terms of regular attendance so as not to
cause hardship to the farmers. They also maintained a
register where they recorded frequency of usage.

Sample size
For the study, pesticide suicides included attempted and
completed pesticide suicides and ‘all suicides’, included
attempted and completed pesticide suicide and suicides
by other methods. Suicide attempts are usually 10–40
times more frequent than completed suicides [14]. This
fact, coupled with data from previous epidemiological
studies [15,16] in rural Tamil Nadu, helped us arrive at
an estimate of nearly 10/1000. Factoring in a power of
80, alpha error at 0.05, one- sided test and expecting
50% reduction, sample size required was estimated at
3578 persons in each arm.

Procedures
Six trained research assistants carried out a baseline
door to door survey of all households in the study sites
using a structured interview schedule. This survey was
done before the construction of the storage facilities. In
addition to documenting socio-demographic characteris-
tics of the household, information on types of pesticides
used, pesticide storage and disposal, knowledge about
health risks of pesticides were also obtained. History of
alcoholism and mental disorder in the family were
noted. Information on attempted or completed suicides
and/or accidental deaths occurring in the family over the
previous one and a half years was also obtained. All as-
sessments carried out in the intervention sites were car-
ried out in the control sites. The survey was repeated at
the end of one and a half years in both sites. Verbal aut-
opsies were conducted for all deaths occurring during
the intervention period. This information was cross-
checked with the death certificate which is issued by the



Table 1 Characteristics of study participants at baseline

Variable Intervention Control

(N = 4446) (N = 3307)

n % n %

Age

< 14 904 20.3 679 20.5

14 – 19 501 11.3 377 11.4

20 – 29 851 19.1 675 20.4

30 – 39 719 16.2 524 15.9

40 – 49 592 13.3 426 12.9

50 – 59 413 9.3 308 9.3

60 + 466 10.5 318 9.6

Sex

Male 2245 50.5 1625 49.1

Female 2201 49.5 1682 50.9

Education

Non-Literate 709 16.0 688 20.8

Primary and Middle School 1653 37.2 1275 38.6

High, Secondary, Graduate and above 1824 41.0 1145 34.6

Not Applicable 260 5.9 199 6.0

Occupation

Farmer (lease,Owner & Agricultural labours) 830 18.7 487 14.7

Skilled, Unskilled 568 12.8 625 18.9

Housewife 727 16.4 535 16.2

Unemployed 369 8.3 375 11.3

Others 1692 38.1 1086 32.8

Not Applicable 260 5.9 199 6.0

Marital status

Single 1982 44.6 1487 45.0

Married 2121 47.7 1529 46.2

Divorced, Separated & Widowed 343 7.7 291 8.8
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district taluk office and which confirms cause of death.
In case of suicide, psychological autopsy was carried out.
A surveillance system involving monthly visits to physi-
cians, health workers, teachers, hospitals and police
stations located in the study area was carried out to
document reports of attempted or completed suicides
occurring during the study period.

Statistical analysis
The primary analyses were done on an Intention to
Treat (ITT) basis. The outcome of the study was pesti-
cide suicides and all suicides. Data on baseline suicides
were obtained retrospectively (past 1.5 years) and rates
were calculated accordingly. Data on suicides obtained
during the follow-up included suicide data gathered
through the survey and through the surveillance. Change
in suicide rates from baseline to follow-up for interven-
tion and control sites were calculated separately and
then comparison between intervention and control sites
for the above change and 95% confidence interval were
calculated. Per protocol analysis for individuals with
complete follow up was also done. Though the sample
size was decided based on the one sided hypothesis, the
test of significance was done based on the two sided test.
Data were analyzed using SAS version 9.2. The trial no
is ISRCTN04912407.

Results
Socio-demographic characteristics
At baseline, 4446 individuals (1097 households) in the
intervention and 3307 individuals (782 households) in
the control sites were surveyed. The number of house-
holds surveyed at baseline was less compared to the
numbers given to us by the DRO. The main reason for
this was because the DRO recorded the number of
households based on the number of ration cards issued
to a household. The ration card is a scheme developed
by the Public Distribution System in Tamil Nadu, which
entitles each household to substantial quantities of sub-
sidized food grains. To avail of these benefits many fam-
ilies though living together in one household and having
a common kitchen show themselves as nuclear families
thereby obtaining more than one ration card. This
resulted in an increased number of households as per
the DRO. During the survey, however, we defined a
household as members of a family living together and
sharing a common kitchen.
At follow-up, there were 4308 individuals (1063 house-

holds) in the intervention and 2673 individuals (632
households) in the control sites. There was an overall
10% loss to follow up in the study and a higher propor-
tion of loss (19%) in the control sites which was due to
migration of communities and non-availability of re-
spondents. Age, sex and marital status of the individuals
were nearly similar across intervention and control sites
(Table 1). More participants in the control sites were
non-literate (20.8%) as compared to those in the inter-
vention sites (16%). The proportion of farmers were
however higher in the intervention sites (18.7%) as com-
pared to the control sites (14.7%).
Households in the control sites (23.3%) reported

higher levels of income as compared to those in the
intervention sites (19.8%). A greater proportion of
households in the intervention sites (75%) reported be-
ing in debt as compared to those in the control sites
(55.8%). Households in the intervention sites reported
possessing more land (49.6%) and using more pesticides
(50.6%) as compared to those in the control sites (44.1%
and 38.9% respectively) (Table 2).



Table 2 Characteristics of households at baseline

Variable Intervention Control

(N = 1097) (N = 782)

n % n %

Income (INR)

< = 5000 174 15.9 29 3.7

5001 – 10,000 203 18.5 75 9.6

10,001 – 15,000 313 28.5 318 40.7

15,001 – 20,000 190 17.3 178 22.8

>20,000 217 19.8 182 23.3

Does your family own land?

Yes 544 49.6 345 44.1

No 535 48.8 437 55.9

Land on lease 18 1.6 - -

In the last two years do you
have any debts to be paid off?

Yes 823 75.0 436 55.8

No 274 25.0 346 44.3

Do you use pesticides of any kind?

Yes 555 50.6 304 38.9

No 503 45.9 399 51.0

Don’t Know 39 3.6 79 10.1
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Acceptability of storage facility
A total of 248 households utilized the storage facility
(23.3% of households). One hundred and thirty four re-
spondents reported using the storage facility all or most
of the time because they found it to be useful, safe and,
conveniently located. Reasons for its usefulness were at-
tributed to i) safe storage (62%) ii) time and cost saved
in travel (60%) and (iii) other reasons like safety, theft,
damage etc. (85%). The remaining 815 households out of
a total of 1063 households at follow-up did not use the
facility. Of this 447 (42%) did not own any land. Another
368 (35%) households did not use the facility because it
was located too far from either their homes (more than
2 km) or their fields; and did not feel the need for a stor-
age facility as they bought only as much as was needed
or because they were not aware of it. The maximum
utilization of the storage boxes was 94% in one village
and 74% in the other and dropped to 43% and 29% dur-
ing the monsoon. The storage of pesticides in the homes
dropped from 44% at baseline to 7% at follow –up. In
the control sites too storage of pesticides in homes
dropped from 54% at baseline to 25% at follow- up.
The findings from the FGDs, revealed that participants

were largely appreciative of the storage facility both as a
means of preventing suicides and for providing a safe
place for storing their pesticides. Most participants
corroborated the survey findings when they spoke of
the advantages of the central storage facility and said,
“Usually we used to buy only 2 spray cans worth of pesti-
cides before, but now after this implementation of storage
facility we are buying 6 spray cans of pesticides since
we are now able to keep it safe in this centre”.
(Kandhamangalam, Men). They spoke of avoiding con-
siderable wastage which usually occurred when left over
pesticides were stored in the fields “Pesticides being bur-
ied and wastage of it can now be saved…. then the qual-
ity of the pesticides is also retained. If it’s buried in the
soil the effect of it is less, there is no such problem in
storing at centre and there are no cases of forgetting the
pesticides too”. (Kandhamangalam, Men). A few partici-
pants, however, expressed their reservations about the
usefulness of the storage facility when they said, “No one
is responsible for any one; each one has their own think-
ing no matter what one says at the end of the day he/she
is going to do what he/she thinks. If a person has decided
that he or she wants to die they can never be saved. It
can never be averted but maybe it can be reduced”
(Karunagaranallur women).

Feasibility of the storage facility
Despite the above concerns, people’s attitude towards
the storage facility was largely positive. The need for set-
ting up more such facilities so as to benefit a larger
number of farmers was expressed, “There is a need for
more CSFs in the villages to help people whose fields are
further away”, (Kandamangalam men). Another partici-
pant suggested that the, “Government should take over
this (the CSFs) and make it compulsory for every farmer
to store their pesticides here”, (Kurungudi men). But the
most telling statement attesting to the value people at-
tributed to the storage facility came from one farmer
who said, “I am alive today because of the CSF. Two
months back, I had consumed some alcohol, went home
and fought with my wife. I became really upset and
wanted to consume pesticide and die. I was searching for
it and after some time, my wife reminded me that I won’t
find it at home as all our pesticides are kept in the CSF.
I am alive today because of the centralized storage facil-
ity” (FGD, Male). A woman participant went on to add
that the presence of the storage facility was a great help
to families not just because it had helped to “reduce sui-
cides” but also because “...., small children may consume
it without their knowledge, now there is no chance for
that. …..If the family has some problem especially be-
tween the husband and wife when they see the pesticide
it will trigger them to drink the pesticide. Now there is no
chance for that because they are keeping it in the storage
room” (Kurungudi Women).

Pesticide suicides
Village specific attempted and completed pesticide sui-
cide rates for intervention and controls sites are given in
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Table 3. With respect to attempted pesticide suicides at
baseline there were 16 cases in the intervention sites and
5 in the control sites. At follow-up there were 3 in the
intervention and 2 in the control sites. With respect to
completed pesticide suicides, at baseline there were 10
cases in the intervention sites while there were none in
the control sites. At follow up there were 2 cases in the
intervention and 2 in the control sites. There were more
deaths in the control site observed during the follow up
period. None of the persons who had attempted or com-
pleted suicide in the intervention sites had utilized the
central storage facility.
The ITT analysis is presented in Table 4. With regard

to attempted pesticide suicides, the rates of change from
baseline to follow up in the intervention sites was nearly
292/100,000 individuals. In the control sites this was
nearly 91/100,000 individuals. The difference in change
from intervention to control site for one year was 135/
100,000 individuals (95% CI: 8.5, 260.5) (p < 0.05). With
regard to completed pesticide suicides, the rates of
change from baseline to follow up in the intervention
and control sites were nearly 180/100,000 and −60/
100,000 individuals respectively. The reduction in com-
pleted pesticide suicides per year was 160/100,000 indi-
viduals (95% CI: 98.9, 221.7) (p < 0.001).
We also analyzed pesticide suicides (attempted and

completed). There were 26 cases in the intervention sites
at baseline and 5 in the control sites. At follow up there
were 5 in the intervention sites and 4 in the control
sites. The rates of change from baseline to follow up in
the intervention and control sites were 472/100,000 and
30/100,000 respectively. The difference in change when
Table 3 No. of Pesticide Suicides (attempts and completed)

Baseline

Village name No. of individuals Pesticide suicides Rate /100,0

Attempted suicide

Intervention

Kandamangalam 2486 8 214.

Kurungudi 1960 8 272.

Control:

Karunagaranallur 1398 1 47.7

Pazhanjanallur 1909 4 139.

Completed Suicide

Intervention:

Kandamangalam 2486 9 241.

Kurungudi 1960 1 34.0

Control:

Karunagaranallur 1398 0 0.0

Pazhanjanallur 1909 0 0.0
calculated for a year was 295/100,000 individuals (95%
CI: 154.7, 434.8) (p < .001).
All suicides
There were 33 cases of all suicides in the intervention sites
at baseline and 10 in the control sites (Table 5). At follow
up there were 5 cases of all suicides in the intervention
sites and 6 in the control sites. The rates of change from
baseline to follow up in the intervention and control sites
were 630/100,000 and 121/100,000 respectively. The dif-
ference in change when calculated for a year was 339/
100,000 individuals (95% CI: 165.3, 513.2, p < .001).
The rates of change were also calculated based on per

protocol analysis. For pesticide suicides the difference
in change was 300/100,000 individuals (95% CI: 153.0,
447.1, p < .01) while for all suicides it was 334/100,000
individuals (95% CI: 146.1, 521.0, p < .01) similar to the
rates emerging from the ITT analyses.
Verbal and psychological autopsy
There were totally 12 deaths (6 males and 6 females) in
the intervention and 8 deaths (5 males and 3 females) in
the control sites. There were two suicides each in the
intervention and control sites. Both suicides in the inter-
vention sites were by women, one of whom had an Axis
I diagnosis of depression, with a situational stress of
physical abuse by an alcoholic spouse The other woman
had depressive symptoms for duration of six days only
as she was being forced into marrying a widower by her
family. In the control site, both suicides were by men,
one of whom had an Axis I diagnosis of alcohol
Follow up

00/year No. of individuals Pesticide suicides Rate /100,000/year

5 2376 1 28.1

1 1932 2 69.0

1360 1 49.0

7 1313 1 50.8

3 2376 0 0

1932 2 69.0

1360 1 49.0

1313 1 50.8



Table 4 Change in pesticides suicide after intervention *

Intervention Control Difference
in change

95% CI

Total population n Rate /100,000 Total population n Rate /100,000 P-value

Attempted suicide:

Baseline 4446 16 359.9 3307 5 151.2

Follow up 4308 3 69.6 2673 2 74.8

Change 1½ yr 13 292.4 3 90.7 201.7 (12.7,390.7) <0.05

Change 1 yr 134.5 (8.5, 260.5) <0.05

Completed suicide:

Baseline 4446 10 224.9 3307 0 0

Follow up 4308 2 46.4 2673 2 74.8

Change 1 ½ yr 8 179.9 −2 −60.5 240.4 (148.3, 332.6) <0.001

Change 1 yr 160.3 (98.9, 221.7) <0.001

All pesticide suicides:

Baseline 4446 26 584.8 3307 5 151.2

Follow up 4308 5 116.1 2673 4 149.6

Change 1 ½ yr 21 472.3 1 30.2 442.1 (232.0 , 652.2) <0.001

Change 1 yr 294.7 (154.7, 434.8) <0.001

*Note:
1. Pesticide Suicides included attempted and completed pesticide suicides.
2. Change calculated based on population at baseline.
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dependence. The second man committed suicide after
his girlfriend left him.

Discussion
This study, the first of its kind in the world, attempted
to examine the feasibility and acceptability of a central
Table 5 Change in all suicides after intervention*

Intervention

Total population n Rate /100,000 Total po

Attempted suicide:

Baseline 4446 20 449.8 33

Follow up 4308 3 69.6 26

Change 1½ yr 17 382.4

Change 1 yr

Completed suicide:

Baseline 4446 13 292.4 33

Follow up 4308 2 46.4 26

Change 1½ yr 11 247.4

Change 1 yr

All suicides:

Baseline 4446 33 742.2 33

Follow up 4308 5 116.1 26

Change 1½ yr 28 629.8

Change 1 yr

*Note:
1. Suicides include attempted and completed pesticide suicide and suicides by othe
2. Change calculated based on population at baseline.
storage facility as a possible means of limiting access to
pesticides thereby reducing pesticide suicides. House-
holds who used the facility found it to be useful, safe
and, conveniently located. Following the intervention,
the differences between sites in changes in combined,
completed and attempted suicide rates per 100,000
Control Difference
in change

95% CI

pulation n Rate /100,000 P-value

07 7 211.7

73 4 149.6

3 90.7 291.7 (83.2, 500.1) <0.05

194.5 (55.5, 333.4) <0.05

07 3 90.7

73 2 74.8

1 30.2 217.2 (59.6, 374.8) <0.05

144.8 (39.7, 249.9) <0.05

07 10 302.4

73 6 224.5

4 121.0 508.8 (247.9, 769.8) <0.001

339.2 (165.3, 513.2) <0.001

r methods.
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person-years were 295 (95% CI: 154.7, 434.8; p < 0.001)
for pesticide suicide and 339 (95% CI: 165.3, 513.2,
p < 0.001) for suicide of all methods.

Pesticide suicides
In India the National Crimes Record Bureau [13]
(NCRB), reported that 21,084 suicides were by pesticide
ingestion. According to Patel et al. [12] deaths caused by
pesticide poisoning amounted to 92,000 with about 90%
of all suicides occurring in rural areas and 10.3% involv-
ing farmers and agricultural workers. This suggests that
the government data is a gross under estimation. Given
that agriculture constitutes a major component of India’s
economy and comprises 70% of the country’s workforce,
pesticides are used widely. This widespread use of pesti-
cides in rural areas implies its easy accessibility and an
easy means for suicide. Over 80% of cases of deliberate
self harm and suicides by ingestion of pesticides were
reported in studies from, rural Tamil Nadu and West
Bengal, [15,17]. The study from China [4] found that
65% of pesticide suicides used chemicals stored in the
home, thus enhancing access. Mohammed et al. [18] in
Sri Lanka found that over 76% of patients admitted with
intentional pesticide ingestion had stored the pesticides
either inside or immediately outside the house. Our
baseline study findings revealed that a substantial pro-
portion of respondents in the intervention and control
sites had stored their pesticides in fields and within their
homes and these were not usually kept locked.
Limiting access to lethal means and methods of self-

harm, referred to as “means restriction”, has increasingly
been found to be a useful suicide prevention strategy
[4,19,20]. Murray and Taylor [21] suggested installing
locked storage cabinets for pesticides as a means of
reducing pesticide poisoning. Commenting on the indi-
vidual boxes for storage of pesticides that they had pro-
vided in their study, Hawton et al. [9] reported fairly
consistent and responsible use of these boxes by house-
holds. Pearson et al. [22] have reported on a large effect-
iveness study of individual storage boxes underway in
rural Sri Lanka wherein 44,000 households will be par-
ticipating in a randomized controlled trial and followed
up over a three year period. The findings emerging from
this study may provide useful insights into the effective-
ness of these boxes in preventing pesticide suicides. In
another study, an evaluation of four villages in Andhra
Pradesh, India, that had stopped using chemical pesti-
cides in favour of non-pesticide management (NPM),
found that restriction of pesticide availability and use of
NPM had the potential to reduce pesticide suicides [23].
According to Konradsen [5] a unique feature common

to developing countries, particularly those in Asia is the
use of pesticides for self-harm. Gunnell [8] recommends
that the most practical suicide prevention strategy would
be to reduce access to organophosphate pesticides which
combined with public education would prove an effect-
ive pesticide suicide prevention strategy. A study from
Taiwan has found that a reduction in pesticide suicide
has not resulted in a concomitant increase in suicide
rates by other methods (methods substitution) [24].
Chang et al. [25] while reporting on pesticide suicides in
Taiwan said that higher pesticide suicide rates were evi-
dent in places where a larger proportion of people
worked in agriculture. The authors surmised that easy
access to pesticides contributed to higher pesticide
suicide rates and underscored the need for targeted pre-
vention strategies like restricting access to pesticides as a
means of protecting against pesticide suicides.
Typically the most common reasons for suicides were

financial crisis and debts, unhappy family relations and
problems in the family, alcoholic husbands and failure in
love [26-28]. Domestic violence and sexual abuse have
also been reported as common causative factors for sui-
cides the world over [29,30]. Results from the psycho-
logical autopsies from our study also highlighted the role
of alcohol abuse and domestic violence, as important
factors for suicide.

Feasibility and acceptability
The storage facility may have had a role in minimizing
suicides in the intervention sites. The reduction was 160
completed suicides and 135 attempted suicides by pesti-
cide ingestion per 100,000 populations per year. Import-
ant to note is the fact that in all those cases of
attempted (n = 3) and completed (n = 2) suicides that
took place in the intervention sites at follow-up, the pes-
ticides had not been stored in the storage facility. The
study from Sri Lanka, demonstrated that people appreci-
ated the storage boxes but because these were kept at
home and not in the fields it was likely to increase the
risk of impulsive self-poisoning episodes owing to its
easy accessibility. Further, the boxes were not always
kept locked [10]. Our study involved constructing a
community storage facility wherein all farmers could
store their pesticides and where they could ensure that
their pesticides were safe. The results showed that the
storage of pesticides in the homes dropped from 44% at
baseline to 7% at follow -up, indicating greater aware-
ness among people about the risks of storing pesticides
at home.
The other important aspect of our intervention was

the manner in which we went about setting it up. For
any community based intervention to work efficiently,
the need for community acceptance of the programme is
critical. By seeking the involvement of the local pan-
chayat leaders and other decision makers and engaging
members of the community in discussions- as was done
during the FGDs - we made the whole process more
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participatory. These discussion groups and subsequent
meetings played an important role both in enhancing ac-
ceptance of the intervention and in infusing in the
farmers a sense of ownership. Thus, it was they who de-
cided the location of the facility, the supervision of its
construction and finally the selection of two local per-
sons charged with the responsibility of managing the
facility. In the process the facility received adequate pub-
licity among the households in the villages to the extent
that people from neighbouring villages came over and
asked us when we would be setting up a similar facility
in their village. However, out of 562 farming households,
only 248 households (23%) utilised the facility. Thirty
five percent did not use the facility as they lived far away
from the location. This suggests the need for making the
central storage facility more accessible and convenient
for farmers.
The data we gathered on suicides through surveillance

contributed an additional 3 more cases of suicidal at-
tempts and 2 cases of suicidal deaths, implying that
people had been reluctant to provide information on sui-
cides during the survey. None of the suicidal attempts or
deaths had been reflected in the police and official re-
cords. Attempting suicide is a punishable offence under
the Indian Penal Code and families fear disclosing infor-
mation for fear of social stigma and harassment. The
importance of de-criminalising suicides and building
awareness among health care providers and the public
about the risk of suicides, the need for intervention and,
notification strategies are essential to reduce suicides.
A major limitation in our study was that the interven-

tion was only carried out in two villages. A larger num-
ber of villages followed up over a longer time period
would be necessary to prove effectiveness. Secondly, the
baseline differences in the incidence of suicides between
the intervention and control sites preclude our ability to
establish the effectiveness of the storage facility as a
pesticide suicide prevention strategy. Thirdly, the fol-
low–up duration of one and a half years may not have
been adequate to assess the sustainability of the storage
facility. Fourthly, almost 19% loss to follow up in the
control villages was another limitation which occurred
due to migration of an entire community who had been
residing in those villages. Despite these limitations, our
study has provided preliminary findings on the feasibility
and acceptability of the storage facility as a probable
pesticide suicide prevention strategy.

Conclusion
Suicide is a multifaceted problem and hence suicide pre-
vention programmes should also be multidimensional.
In India suicide prevention is viewed more as a social
objective than a traditional exercise in the health sector.
Reducing alcohol availability and consumption, unem-
ployment, poverty, domestic violence, social inequities,
increasing mental health awareness and improving men-
tal health services are essential to reduce suicides. While
a multi pronged approach addressing the above factors
would be a necessary long term strategy, the central
storage facility as described in this study, as a medium
term strategy, is likely to be a feasible step for reducing
pesticides suicides in developing countries. Further, the
facility is simple, culturally acceptable and locally partici-
pative, thereby contributing to its sustainability. Future
studies involving larger populations are necessary to
assess the effectiveness of such storage facilities in a var-
iety of settings.
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