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Geographical variation in admissions due to poisoning in Sri Lanka: a
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Abstract
Objectives To carry out time series analyses of hospital
admissions for poisoning between 1995-2008 in all
districts in Sri Lanka to identify trends and geographical
variations in the substances used in poisoning.

Methods Data of hospital admissions from 1995-2008
due to poisoning were obtained from the Annual Health
Bulletins published by the Ministry of Health. Data were
converted to annual rates per 100,000 population. Time
trends in the rates of suicide and self-poisoning were
calculated using univariate time series analysis.
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Results All districts except Kilinochchi and Mullaitivu
showed an increase in the rates of admissions due to
poisoning with drugs, medicaments and biological
substances. Colombo, Hambantota, Kalutara and
Anuradhapura showed an exponential increase.
Hambantota, Monaragala, Nuwara Eliya and Colombo
show an increase in the rate of admissions after
pesticide poisoning. All other districts showed a linear
decrease. Admissions due to all types of poisoning
showed a negative trend in Anuradhapura, Polonnaruwa,
Ampara, Matale and Batticoloa districts. Other districts
show a positive trend in the rate of admissions for all
types of poisoning.
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Conclusions Results should be viewed with caution
because they are based on analysis of secondary data.
Although the rate of suicides has reduced since 1995,
admissions due to self poisoning have increased in
almost all districts. W hile pesticide poisoning is
becoming less, there is a gradual shift to the use of
drugs and medicaments in self poisoning. Poisoning
with drugs, medicaments and biological substances are
increasing both in urban and rural areas.

Ceylon Medical Journal 2012; 57: 152-158

Introduction
Methods of self harm in Sri Lanka have changed with

time. Before 1960, hanging was the commonest method of
suicide in Sri Lanka. In the 1960s ingestion of acetic acid
became the commonest method used [1]. Since the 1970s
the main mode of suicide has been ingestion of pesticides
[2].

Analysis of admissions in the Anuradhapura and
Polonnaruwa hospitals in 2002 show that the most
common poisons ingested were pesticides (49%), followed
by oleander seeds (34%). Medicines and hydrocarbons
(commonly kerosene) were more often taken by women
than men [3]. A study carried out in southern Sri Lanka
between 1990 and 2002, found that more than half of the
admissions due to poisoning were due to pesticides (61%)
but poisoning with medicines (68%) and plant products
(55%) were more common among women [4].

In Sri Lanka use of medicinal drugs in self harm was
previously thought to be an urban phenomenon. This
was reported in a study conducted at the National Hospital
of Sri Lanka [5,6]. In that study the most common
substance used in poisoning was medicinal drugs
(68.06%), followed by pesticides (20.94%), oleander seeds
(6.28%), and other poisons (4.71%). However, more recent
data suggest that medicinal drug overdose is common in
other regions of the country as well. A study of hospital
admissions in the Ampara district in 2007 found that
agrochemicals accounted for 29.6% and medicines for
29.1% of admissions due to poisoning [7].

We have previously reported that between 1996 and
2008 the annual incidence of hospital admissions resulting
from poisoning by medicinal or biological substances
increased exponentially, from 48.2 to 115.4 admissions per
100,000 population. Over the same period, annual
admissions resulting from poisoning with pesticides
decreased from 105.1 to 88.9 per 100,000 [8].

Geographical variation in substances used for
poisoning in Sri Lanka has not been explored in detail
previously. Most studies are based on analysis of
admissions to hospitals in a single district. Therefore we
carried out time series analyses of hospital admissions for
poisoning between 1995-2008 in all districts to identify
trends and geographical variations in the substances used
in poisoning.

Methods
Data of hospital admissions due to poisoning were

obtained from the Annual Health Bulletins published by
the Ministry of Health [9]. Data were collected for the
period from 1995 to 2008. Estimated mid-year populations
for Sri Lanka were used to convert data to annual rates.
These estimates are based on the census data of 1983 and
2001 [10]. Additional population data for Batticoloa, Ampara
and Jaffna districts were obtained from the Report of the
Special Enumeration carried out in 2007. Rates of
admissions for poisoning were calculated per 100,000
population. Between 1995 and 2000, the Ministry of Health
reported the combined admissions for Vavuniya and
Mannar districts and for Mullaitivu and Kilinochchi
districts [9]. Therefore our analyses include the combined
estimates for these districts.

Since 1997, the Ministry of Health has classified
poisoning according to the 10th revision of the
International Classification of Diseases (ICD-10) [11]. It
reports admissions due to poisoning under three
categories: the toxic effects of pesticides (T60.0, T60.1
and T60.9); poisoning by drugs, medicaments and
biological substances (T36-T50); and the toxic effects of
other, ‘chiefly non-medicinal’ substances, including
solvents, halogen derivatives, corrosives, metals, gases
and food (T51-T59, T61, T62 and T63.1-T65).

Time trends in the rates of suicide and self-poisonings
were calculated using univariate time series analysis.
Minitab statistical software version 14.0 was used in the
analysis. Data were fitted to linear, quadratic and
exponential growth models. Model adequacy was tested
using the mean absolute percentage error (MAPE), a
measure of how much a dependent series varies from its
model-predicted level. Linear trend model is described as
Yt=+t. The exponential trend model is described as
Yt=*t.  In the time series models  is the intercept,  is
the slope and t is the time index. Mean admission rates for
the period 2005 to 2008 were calculated to evaluate current
rates of poisoning admissions.

Results
Change in the rate of admission due to drugs,

medicaments and biological substances from 1995 to 2008
are described using time series analysis. The results of
the analyses are given in table 1. All districts except
Kilinochchi and Mullaitivu showed an increase in the rates
of admissions due to poisoning with drugs, medicaments
and biological substances over time. Districts of Colombo
[Yt = 24.0264 * (1.13**t)], Kalutara [Yt = 31.78 * (1.09**t)],
Hambantota [Yt = 44.20 * (1.10**t)], and Anuradhapura
[Yt = 49.97 * (1.11**t)] showed an exponential increase.
Other districts show a linear increase.

The slope is indicative of the rate of increase. Of the
districts which showed a linear increase Monaragala [Yt =
11.2 + 12.3*t], Polonnaruwa [Yt = 67.4 + 11.1*], Kurunegala
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[Yt = 39.7 + 8.46*t] and Gampaha [Yt = 6.74 + 8.21*t]
showed steep rates of increase. Batticoloa [Yt = 58.8 +
2.05*t], Matale [Yt = 50.3 + 2.81*t] and Nuwara Eliya [Yt =
18.64 + 3.03*t] had the lowest rates of increase. This is
demonstrated graphically in Figure 1 which shows the
time series graph comparing the trend lines for selected
districts.

Mean rate of hospital admissions/100,000 population
during the period 2005 to 2008 as a result of poisoning by
drugs, medicaments and biological substances are given
in table 2. Based on the mean value, the districts were
grouped as those with low, medium and high rates of

poisoning. Low rates (<90/100,000) were reported in the
districts of Nuwara Eliya (45.62), Kilinochchi and
Mullaitivu (48.5), Matara (76.0), Matale (79.7), Vavuniya
and Mannar (73.47), Ampara (87.27), Jaffna (89.85), Kegalle
(84.39), and Badulla (82.65).  Medium rates (90-130/100,000)
were reported in the districts of Kalutara (91.66), Batticoloa
(93.93), Galle (99.61), Kandy (100.37), Ratnapura (104.02),
Colombo (106.7), Puttlam (110.37) and Gampaha (111.75).
High rates (>130/100,000) were reported in the districts of
Trincomalee (136.43), Hambantota (137.04), Kurunegala
(146.3), Monaragala (157.01), Anuradhapura (167.14), and
Polonnaruwa (195.06).

Table 1. Time series analyses of admissions due to poisoning – 1995 to 2008

District Drugs, medicaments and Pesticides Total poisoning
biological substances

Colombo Yt = 24.03 * (1.13**t) Yt = 34.64 + 0.28*t Yt = 113.46 * (1.04**t)
Gampaha Yt = 6.74 + 8.21*t Yt = 48.58 - 1.22*t Yt = 112.96 * (1.05**t)
Kalutara Yt = 31.78 * (1.09**t) Yt = 67.13 - 2.82*t Yt = 159.60 + 3.65*t
Galle Yt = 35.79 + 5.30*t Yt = 83.5 - 3.72*t Yt = 183.6 + 2.42*t

Since 2003
Yt = 250.7 - 9.46*t

Matara Yt = 10.74 + 4.80*t Yt = 88.0 - 4.56*t Yt = 146.4 + 3.46*t
Hambantota Yt = 44.20 * (1.10**t) Yt = 124.3 + 4.76*t Yt = 211.8 + 14.7*t

Since 2003 Since 2003
Yt = 57.3+36.3*t Yt = 197.4 + 56.4*t

Anuradhapura Yt = 49.97 * (1.11**t) Yt = 338.0 - 5.62*t Yt = 600.6 - 3.88*t
Polonnaruwa Yt = 67.4 + 11.1* Yt = 323.0 - 3.12*t Yt = 637.9 - 1.00*t

Since 2003
Yt = 521 + 26.8*t

Vavuniya and Mannar Yt = 27.02 + 3.92*t Yt = 69.6 + 7.25*t Yt = 242.4 + 23.4*t
Kilinochchi and Mullaitivu Yt = 78.1 - 2.35*t Yt = 144.6 - 10.84*t Yt = 403.8 - 13.10*t
Jaffna Yt = 60.0 + 3.52*t Yt = 79.5 - 1.40*t Since 2000

Yt = 693.2 - 28.24*t
Kurunegala Yt = 39.7 + 8.46*t Yt = 225.08 - 3.66*t Yt = 434.5 + 4.83*t
Puttlam Yt = 22.5 + 6.31*t Yt = 124.3 - 5.15*t Yt = 239.6 + 8.86*t
Monaragala Yt = 11.2 + 12.3*t Yt = 122.8 + 1.01*t Yt = 193.5 + 14.4*t
Badulla Yt = 27.34 + 5.01*t Yt = 160.2 - 0.86*t Yt = 233.6 + 8.18*t
Trincomalee Yt = 40.6 + 7.94*t Yt = 128.5 - 3.04*t Yt = 226.0 + 12.3*t
Ampara Yt = 7.65 + 7.00*t Yt = 100.9 - 2.04*t 221.8 - 1.16*t
Batticoloa Yt = 58.8 + 2.05*t Yt = 204.2 - 7.35*t Yt = 377.8 - 12.67*t
Kandy Yt = 20.50 + 6.07*t Yt = 89.17 - 1.01*t Yt = 160.5 + 9.38*t
Matale Yt = 50.3 + 2.81*t Yt = 198.0 - 4.46*t Yt = 355.7 - 0.71*t

Since 2003
Yt = 442.8 - 14.37*t

Nuwara Eliya Yt = 18.64 + 3.03*t Yt = 86.8 + 2.41*t Yt = 126.7 + 8.53*t
Ratnapura Yt = 37.82 + 5.18*t Yt = 95.57 - 2.10*t Yt = 173.1 + 3.63*t
Kegalle Yt = 40.87 + 4.13*t Yt = 60.14 - 1.37*t Yt = 134.5 + 4.59*t

* Data since 1998, included Kalmunai
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Time series analyses of rate of admission due to
pesticide poisoning from 1995 to 2008 are given in Table 1.
Hambantota [Yt = 124.3 + 4.76*t], Monaragala [Yt = 122.8
+ 1.01*t]  and Nuwara Eliya [Yt = 86.8+2.41*t]  and Colombo
[Yt = 34.64 + 0.28*t] show an increase in the rate of
admissions. All other districts showed a linear decrease in
rates of admissions due to poisoning by pesticides. The
rate of decline was rapid in Batticoloa [Yt = 204.2 - 7.35*t],
Anuradhapura [Yt = 338.0 - 5.62*t] and Puttlam [Yt = 124.3
- 5.15*t]. Figure 2 shows the time series graph comparing
the trend lines for pesticide poisoning in selected districts.

Mean rate of hospital admissions during the period
2005 to 2008 due to poisoning by pesticides are given in
Table 2. High rates (> 150/100,000) were reported in the
districts of Polonnaruwa (279.74), Anuradhapura (262.37),
Hambantota (218.76), Kurunegala (174.5) and Vavuniya
and Mannar (173.1). Medium rates (75-150/100,000) were
reported in the districts of Badulla (139.02), Monaragala
(137.49), Matale (129.49), Nuwara Eliya (107.77),
Trincomalee (90.22), Batticoloa (80.36), Ampara (78.27) and
Ratnapura (76.63) districts.  Low rates (<75/100,000) were
reported in the districts of Kandy (74.23), Puttalama (65.61),
Jaffna (65.06), Kilinochchi and Mullaitivu (44.14), Kegalle
(42.59), Colombo (38.9), Galle (36.29), Gampaha (31.45),
Kalutara (31.21) and Matara (21.41).

Table 2. Mean rate of admissions due to poisonings from 2005 to 2008

District Drugs, medicaments and Pesticides Total poisoning
biological substances

Colombo 106.70 38.9 206.18
Gampaha 111.75 31.45 209.53
Kalutara 91.66 31.21 207.98
Galle 99.61 36.29 209.58
Matara 76.0 21.41 198.62
Hambantota 137.04 218.76 452.28
Anuradhapura 167.14 262.37 562.18
Polonnaruwa 195.06 279.74 626.6
Vavuniya and Mannar 73.47 173.1 507.03
Kilinochchi and Mullaitivu 48.50 44.14 217.08
Jaffna 89.85 65.06 424.70
Kurunegala 146.30 174.5 487.93
Puttlam 110.37 65.61 344.58
Monaragala 157.01 137.49 375.20
Badulla 82.65 139.02 323.90
Trincomalee 136.43 90.22 382.18
Ampara* 87.27 78.27 211.33
Batticoloa 93.93 80.36 213.98
Kandy 100.37 74.23 287.60
Matale 79.70 129.49 334.18
Nuwara Eliya 45.62 107.77 216.25
Ratnapura 104.02 76.63 229.48
Kegalle 84.39 42.59 227.40

Time series analyses of rate of admissions due to all
types of poisoning from 1995 to 2008 are given in Table 1.
The rates of admissions show a negative trend in the
districts of Anuradhapura [Yt = 600.6 - 3.89*t],
Polonnaruwa [Yt =637.9 - 1.01*t], Matale [Yt = 355.7 -
0.71*t], Ampara [221.8 - 1.16*t], and Batticoloa [Yt = 377.8
- 12.67*t]. Other districts show a positive trend in the rate
of admissions for all types of poisoning. However, in some
districts a negative trend is observed during recent times.
Galle showed a negative trend for the period 2003-2008
[Yt = 250.7 - 9.46*t] and Jaffna  for the period 2000-2008
[Yt = 608.5 - 28.24*t]. In Polonnaruwa there is a strong
negative trend for the period 1995 to 2005 [Yt = 696.9 -
13.7854*t] but the rate of admissions has increased sharply
after that. A strong negative trend is seen in Ampara
district from 1995-2005  [Yt = 260.0 - 11.2033*t] and Matale
since 2003 [Yt = 442.8 - 14.37*t]. A steep rise in total
admissions were seen in Monaragala [Yt = 193.5 + 14.4*t]
and Trincomalee districts [Yt = 226.0 + 12.3*t]. In
Hambantota the rate of admissions has increased markedly
since 2003 [Yt = 197.4 + 56.4*t]. Figure 4 shows the time
series graph comparing the trend lines of total admissions
in selected districts.

Mean rate of total poisoning admissions during the
period 2005 to 2008 are given in Table 2. High rates (>450/
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Figure 4 shows the correlation of mean admission
rate from 2005 to 2008 between drugs, medicaments and
biological substances and pesticides. The figure shows
that there is a positive correlation between admissions
due to poisoning with pesticides and poisoning with
medicaments and biological substances. Districts of
Polonnaruwa, Anuradhapura, Vavuniya and Mannar,
Hambantota, Kurunegala and Monaragala have high rates
of admissions due to poisoning with both categories.
Districts of Matara, Kegalle and Kalutara have low rates
of admissions due to poisoning with both categories.

100,000) were reported in Polonnaruwa (626.6),
Anuradhapura (562.18), Vavuniya and Mannar (507.03),
Kurunegala (487.93), Hambantota (452.28) and Jaffna
(424.7). Medium rates (450-250/100,000) were reported in
the districts of Trincomalee (382.18), Monaragala (375.2),
Puttlam (344.58), Badulla (323.9), Matale (334.18) and Kandy
(287.6). Low rates (<250/100,000) were reported in
Ratnapura (229.48), Kegalle (227.40), Killinochchi and
Mullaitivu (217.08), Nuwara Eliya (216.25) Batticoloa
(213.98), Ampara (211.33), Galle (209.58), Gampaha (209.53),
Colombo (206.18), Kalutara (207.98) and Matara (198.62).

Figure 3. Time series graph of total admissions
due to poisoning in selected districts.

Figure 1. Time series graph of admissions due to
poisoning with drugs, medicaments and biologi-
cal substances in selected districts.

Figure 2. Time series graph of admissions due to
poisoning with pesticides in selected districts.

Figure 4. Correlation between rates of admission
due to drugs, medicaments and biological sub-
stances and pesticide poisoning.
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Discussion
This is the first study to report time series analyses

of poisoning admissions in different districts of Sri Lanka.
The analyses show several important findings. The
reduction in suicide rates, increase in rate of admissions
due to poisoning with drugs, medicaments and biological
substances and decrease in admissions due to pesticides,
in the whole country was reported in a previous study [8].
The district analysis shows that the patterns of admissions
vary according to districts. Results should be viewed with
caution because they are based on analysis of secondary
data.

During the period from 2005 to 2008, Polonnaruwa,
Anuradhapura, Kurunegala and Hambantota had the
highest rates of total admissions due to poisoning and
the mean rates in these districts were more than double
that of many districts. Almost half the admissions were
due to pesticide poisoning. Districts with highest area
under paddy cultivation in Sri Lanka are Anuradhapura,
Kurunegala, Ampara, Polonnaruwa, Batticoloa and
Hambantota [10]. Pesticides are widely available in these
districts. What is surprising is that these districts also
have the highest rates of poisoning with drugs,
medicaments and biological substances. The rates of
poisoning with these substances were higher in these
districts than in the more urban districts. In Anuradhapura
and Polonnaruwa, there is a change in the pattern of
substances used for poisoning. There is a decline in
pesticide poisoning and a rapid increase in rates of
poisoning with drugs, medicaments and biological
substances.

The districts with the highest percentage of
population in the urban sector are Colombo (54.6%),
Gampaha (14.6%), Ampara (19%), Kandy (12.2%), Galle
(11.1%) and Kalutara (10.6%) [12]. Admissions due to all
types of poisoning and pesticide poisoning were low in
these urban districts. In urban districts drugs and
medicaments and biological substances accounted for
more than 40% of poisoning admissions. There is a steep
increase in admissions due to drugs, medicaments and
biological substances but the trend line is lower than in
districts such as Anuradhapura, Polonnaruwa, Kurunegala
and Monaragala. However, our analysis shows that
overdose of medicaments in self-poisoning is not restricted
to urban districts.

Many studies have reported an association between
poverty and self-harm [13-17]. Our findings question this
assumption. In Sri Lanka the highest percentage of poor
households are in districts of Nuwara Eliya (27.5%),
Monaragala (29.2%), Ratnapura (21.5%), Badulla (21.0)  and
Kegalle (18%) [18]. The districts with the highest level of
poverty had low rates of poisoning. Low rates of total
poisoning were seen in Ratnapura, Nuwara Eliya and
Kegalle. Monaragala and Badulla had higher rates but
these rates were much lower than in Anuradhapura and
Polonnaruwa districts. The lack of a clear association

between poverty and poisoning rates in Sri Lanka have
been reported previously in several studies [19,20].

In Sri Lanka ingestion of pesticides as a method of
self-harm has become less frequent in recent years.
However, self-poisoning has become more common
overall, because medicinal drug overdose and poisoning
by other substances classified as “chiefly non-medicinal”
are more frequently used for self-harm [8]. This changing
pattern of self-poisoning was observed in most districts.
Reduction in the use of pesticides in self poisoning in
districts such as Anuradhapura and Polonnaruwa which
have high suicide rates would have contr ibuted
significantly to the overall reduction in the suicide rate.
Although there is a gradual shift of substances used in
self poisoning from pesticides to medicinal drugs, the steep
rise in self poisoning rates in most districts is of serious
concern.

In trying to understand the reasons for the increase
in self poisoning, apart from area level risk factors we also
need to consider individual risk factors [15].  Qualitative
analysis based on in-depth interviews of patients with
acute pesticide poisoning show that the poisoning attempt
was often triggered by events such as a major fight with a
close family member, the breaking-up of an emotional
relationship, failed harvest, refusal for a new agricultural
loan, a harassment episode at school, or a failed
examination [19]. The high rates of self-harm in some
districts may be a result of people in these districts
resorting to self-harm as a method of problem solving
more than in other districts.

One important limitation of the study is the accuracy
of data. The results are based on analysis of secondary
data. Data from the Northern and Eastern districts of the
country are available only for some years and are likely to
be incomplete. Population data of these districts may not
be accurate because the 2001 census was not carried out
in some of the districts. This could have led to errors in
the calculation in rates per 100,000 population. The
Ministry of Health data does not include admissions to
private hospitals. However, large cross sectional studies
carried out in individual districts confirm that most of the
data is accurate [3,4]. The data does not differentiate
between accidental and deliberate self-poisoning.
Previous studies suggest that admissions due to
accidental poisoning may be around 10% [4,20,21].
Therefore it is reasonable to assume that the changing
trends are mainly due to changes in patterns of self
poisoning. Despite these limitations the main strength is
the analysis of data which covers a long period of time.
This enabled us to identify patterns in admissions over
time. Many of the epidemiological studies of self harm in
Sri Lanka are cross sectional and therefore have not
described trends over time.

Findings of our study have several implications.
Although the rate of suicides has reduced since 1995,
admissions due to self poisoning have increased in most
districts. While pesticide poisoning is becoming less there
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is a gradual shift to the use of drugs and medicaments in
self poisoning. Poisoning with drugs, medicaments and
biological substances are increasing both in urban and
rural areas. Because poisoning with drugs and
medicaments has much lower case fatality rates than
pesticide poisoning, we have ignored the epidemic of self
poisoning with drugs and medicaments. Although we may
congratulate ourselves on reducing suicide rates, the
increase in rates of self poisoning in almost all the districts
indicates that poor coping skills have increased with more
people resorting to self harm. This should be of concern
and health authorities need to consider prevention of self
poisoning as an important health issue.
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