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Abstract Sloth bear (Melursus ursinus) attacks in Sri
Lanka present a major challenge to their conservation
as human populations grow and compete with bears for
space and resources. Bear attacks on humans predomi-
nantly affect the rural poor and seem to be increasing in
frequency. In 2004, we conducted the first island-wide
survey of bear attacks in Sri Lanka. Our main goals
were to 1) describe where and when attacks occurred,
2) describe the characteristics and outcome of bear
attacks, and 3) evaluate the influence of human group
size on the severity of bear attacks. We interviewed 271
individuals attacked by sloth bears between 1938 and
2004. Sloth bears rarely entered village compounds,
damaged property, or raided crops; conflicts predomi-
nantly involved attacks on people in forests. Most sloth
bear attacks took place during daylight hours (0900-

1600 h) in the dry season, when humans were likely
to engage in forest activities such as honey gathering.
Most attacks (80 %) occurred when humans and bears sur-
prised each other at close proximity (<10 m). Most (84 %)
victims carried a weapon but 55 % said the attack was too
sudden to effectively use the weapon in self-defense. Human
injuries included lacerations and puncture wounds, broken
limbs, skull fractures, and the loss of scalps, eyes, or other
parts of the face. Almost all major injuries resulted from bites.
In 61 attacks bears were wounded and in 39 attacks bears were
killed. The severity of human injuries depended on human
group size; solitary humans experienced more severe injuries
than expected, suggesting that the presence of other humans
may moderate the bear’s aggression and motivate it to flee.
Widespread fear of sloth bears poses a significant challenge to
modifying ineffective human responses to bear encounters
(e.g., fleeing). Conservation outreach could emphasize that
greater human safety may be achieved from remaining in
groups and using extreme caution around thickets and rock
outcrops likely to be used by bears.
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Introduction

Human wildlife conflict has emerged as a major challenge to
conservation efforts as human populations grow and compete
with wildlife for space and resources (e.g., Distefano 2003,
Madhusudan 2003, Woodruffe et al. 2005). Although a global
phenomenon, it is most acute in tropical countries with large
human populations. Therein, human communities that are
poor and marginalized suffer the principal burden of such
conflict with costs that extend well beyond direct conse-
quences such as physical injury, crop loss, and damage to
property (Ogra 2008).
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Although the broad causes and effects of human wildlife
conflict share similarities, the nature and intensity of conflict
often varies with the biology of the wildlife species concerned,
its distribution relative to critical resources and human-
occupied spaces, and the social and economic characteristics
of human communities experiencing conflict (Distefano
2003). For example, reports from India suggest substantial
spatial and temporal variation in the nature and intensity of
sloth bear conflicts (Rahpurohit and Krausmann 2000; Bargali
et al. 2005; Chauhan 2006). Most incidents involve humans
mauled by bears and most attacks occur in forests. In certain
regions (e.g., North Bilaspur) conflicts are more intense where
bears attack humans within village premises and raid crops
and other food sources in fields and village gardens. Clearly,
strategies for mitigating the frequency and severity of sloth
bear attacks must begin with detailed knowledge of how,
when, and where bear attacks occur (World Society for the
Protection of Animals [WSPA] 2009). Increasing human safe-
ty in areas occupied by large, dangerous carnivores also
requires that key factors associatedwith attacks are recognized
so that the probability or severity of an attack can be reduced
(Herrero 2002; Löe and Røskaft 2004; Herrero et al. 2011).
Currently, such information is limited regarding sloth bear
attacks on humans.

Sloth bears occur in India, Sri Lanka, Nepal, and Bhutan
(Garshelis et al. 1999) and are listed as Vulnerable throughout
their range (Garshelis et al. 2008). Sloth bear populations have
suffered from habitat loss and their future throughout most of
their range is uncertain in the face of high human densities
combined with poverty and unsustainable land use practices.
In Sri Lanka, migration and resettlement of people into sloth
bear range now occurs in the aftermath of almost 20 years of
civil war.

Sloth bears have a formidable reputation for inflicting
serious injury to humans, often to the head and face.
Humans mauled by sloth bears may die or experience perma-
nent physical disability and subsequent social and economic
hardship. Thus, the sloth bear is one of the most feared
animals throughout its range (Phillips 1984; Rajpurohit and
Krausmann 2000; Ratnayeke 2007a). Between 1989 and
1994, Rajpurohit and Krausmann (2000) reported 735 human
casualties in the adjacent Indian states of Madhyar Pradhesh
and Chhattisgarh, 48 of which were fatal. Bargali et al. (2005)
reported 126 human casualties and 11 fatalities from sloth bear
attacks in the North Bilaspur Forest Division of Chhattisgarh.
These two studies suggest that sloth bear attacks can have
profound consequences for people. For bears, consequences
are also severe because humans often kill bears from fear, self-
defense, or retaliation, and every attack erodes local support
for their conservation (Chauhan 2006; Ratnayeke et al. 2006).

During an island-wide survey in 2004 to map the distribu-
tion of sloth bears in Sri Lanka it became apparent that sloth
bear attacks were a widespread and under-reported

phenomenon, and played a significant role in shaping human
perceptions and attitudes towards sloth bears (Ratnayeke et al.
2006, 2007a). Sloth bears rarely entered village compounds,
damaged property, or raided crops; bear conflicts predomi-
nantly involved attacks on people in forests (Ratnayeke et al.
2006, 2007a).

In this study, we present data collected during the first
island-wide survey on human-sloth bear attacks in Sri Lanka
using interviews with victims and eyewitnesses of sloth bear
attacks. Our main goals were to determine 1) where and when
sloth bear attacks occurred, 2) characteristics of sloth bear
attacks, and 3) the influence of human companions on the
outcome of bear attacks.

Study Area

Sri Lanka lies to the south of India between 5°55’–9°50’ N
and 79°42’–81°52’ E. The climate is tropical, marked by 2
monsoonal periods bringing rainfall, mostly to the southwest
region of the island. Sri Lanka has 3 main ecological regions
based on total annual rainfall: the southwest receives
2,500 mm rainfall annually, the dry zone receives 1,900 mm,
and the intermediate zone transitions between the 2 regions
(Domrös 1974). The island’s land area of 67,864 km2 (United
Nations Environment Program [UNEP] 2003) consists of 3
physiographic regions, namely the coastal lowlands (0–
250 m) that surround 2 successively higher plateaus in the
central hill country (Fig. 1a).

Sri Lanka was identified among some of the first global
biodiversity hotspots for its high biodiversity, species ende-
mism, and the exceptional degree of threat to its biodiversity
(Myers 1988). Human densities in Sri Lanka exceed 300/km2

and more than 80 % of the population is rural (United Nations
Secretariat 2010). The majority of the human population lives
in the wet zone (UNEP 2003). Human life expectancy
(73 years) and literacy (91.6 %) are high, but 25 % of the
population lives below the national poverty level (World Bank
2002). Agriculture is the mainstay of Sri Lanka’s economy,
accounting for >30 % of total employment and almost 50 %
of Sri Lanka’s land area (Narayan and Yoshida 2005). In
2003, forests occupied approximately 24–26 % of the is-
land (UNEP 2003), most of which consisted of dry mon-
soon forest (Legg and Jewell 1995) in the dry zone low-
lands. Much of the remaining land in the dry zone lowlands
comprised sparse forests (18 %) consisting of low-stature
vegetation and grasslands (UNEP 2003).

The survey area encompassed the historic range of the sloth
bear in Sri Lanka (Fig. 1a). Early accounts indicated that sloth
bears occurred almost exclusively within the dry zone in the
early 20th century (Phillips 1984). In 2004, Ratnayeke et al.
(2007a) confirmed that sloth bears still occurred in the dry
lowlands where there was sufficient forest cover (Fig. 1b) and

468 Hum Ecol (2014) 42:467–479



where human densities were substantially lower than the
national average. During that study, the poorest households
were in areas directly affected by civil conflict in the north and
east (World Bank 2002), which constituted a substantial por-
tion of 2004 sloth bear range.

Sri Lanka has lost more than 30 % of its original forest
cover and annual loss continues at nearly 1.6 % (Laurance
2007). Sanctuaries, nature reserves, and national parks encom-
pass approximately 800,000 ha with the majority located
within our survey area (Sri Lanka Department of Wildlife
Conservation, unpublished data). In 2004, sloth bears occu-
pied <17 % of Sri Lanka’s land area, with nearly 41 % in
national parks and strict nature reserves where hunting was
prohibited and human access regulated (Ratnayeke et al.
2007a). Another 10 % of bear range was within sanctuaries
and nature reserves that were less restrictive and permitted free
access and traditional human activities such as the collection
of non-timber forest products. The potential for sloth bear
attacks in Sri Lanka is high because most of the rural popula-
tion practice small-scale or subsistence-level farming (World
Bank 2002) and use forests for fuel, swidden agriculture, food,
livestock grazing, and other sources of income (e.g., honey,
medicinal plants). Moreover, although hunting is prohibited in
protected areas, illegal hunting for food and sale of bushmeat

is widespread in the dry zone (Bandaratillake 1994;
Ratnayeke et al. 2007a).

Methods

We defined sloth bear attacks as physical altercations between
bears and humans that resulted in injury to humans. We
located and interviewed victims of sloth bear attacks concur-
rent to a 2004 survey to assess sloth bear distribution in Sri
Lanka. The survey area was systematically inventoried using a
5- × 5-km grid overlaid on 1:50,000-scale maps (Ratnayeke
et al. 2007a). All grid cells were visited and, through inquiry
of villagers, we sought out and interviewed individuals
attacked by sloth bears; thus sampling was purposive
(Babbie 2001). We attempted to locate and directly interview
all sloth bear victims. If the victim had died or relocated, we
interviewed eyewitnesses of the attack. We used a question-
naire as our survey instrument.

Questionnaires

We administered questionnaires orally as semi-structured in-
terviews (Feuerstein 1986, Byers 1996) from February 25th to

Fig. 1 A) The study area included the historic range of the sloth bear in
Sri Lanka. Boundaries of the surveyed area were subjectively determined
based on sloth bear reportings in forests of the dry zone (Phillips 1984).B)

The 2004 range of the sloth bear was closely tied to monsoon forest in the
dry zone lowlands of Sri Lanka (Ratnayeke et al. 2007a)

Hum Ecol (2014) 42:467–479 469



December 3rd 2004. We field tested and edited the question-
naire to clarify phrasing and improve the order of questions
after test interviews with victims of bear attacks at
Wasgomuwa National Park in November–December 2003.
Feuerstein (1986) cautioned that respondents may be reticent
about answering questions addressing sensitive issues.
Because respondents were not anonymous in our survey,
and because many interviews also included bystanders, it is
possible that respondents were less forthright about certain
kinds of information. For example, the activity victims were
engaged in at the time of the encounter may have been illegal
with respondents more likely to report socially acceptable
forest use (e.g., honey-gathering rather than poaching).
Research and education is greatly valued throughout Sri
Lanka and rural villagers are much more willing to share
information when they understand the purpose of an inter-
view. Thus, we started interviews by introducing ourselves as
university students and researchers conducting a study of bear
attacks. Interviews were documented in Sinhalese or Tamil
depending on respondents’ ethnicity. We used standard word-
ing when we asked questions, but included follow-up ques-
tions to clarify information when necessary. Interviews
typically began with questions about the specific details of
the attack. Potentially sensitive information such as the use of
a weapon for self-defense was often voluntarily provided
during the account. If not, we then inquired whether they were
armed, the type of weapon they carried, and whether it was
used during the attack. We then obtained details on the date,
time, and location of the attack, and lastly asked for the
respondent’s age, occupation, and activity at the time of the
encounter.

Our first objective was to find out where, when, and in
what situations sloth bear attacks occurred. Most victims
remembered their age when the attack occurred, or had hos-
pital records; thus it was possible to record the year of all
attacks. We assessed the coordinates of sloth bear attacks with
the aid of 1:50,000 land use maps overlaid with the Sri Lanka
Survey Department’s 5- x 5-km national grid. Specifically, we
asked victims to describe both the distance and direction of the
attack from the site of the interview, or from mapped features
such as stream or river forks, road junctions, archaeological
ruins, rock outcrops, and boundaries of protected areas.
Although the precise coordinates of attacks could not always
be determined, respondents were able to provide sufficient
detail to place the location of the attack within a 25-km2 grid
cell. We mapped recent (1995–2004) sloth bear attacks by
divisional secretariats (DS divisions). DS divisions corre-
spond to 323 administrative zones nested within 25 larger
districts (Sri Lanka Department of Census and Statistics
2001). We were particularly interested in assessing the asso-
ciation between protected areas and sloth bear attacks. Thus,
we mapped sloth bear attacks in relation to 2 categories of
protected areas: 1) those that strictly regulate human visitation

(national parks and strict nature reserves) and 2) sanctuaries
and nature reserves that permit free human access and tradi-
tional human activities other than hunting, agriculture, or
extraction of timber.

Our second objective was to determine characteristics of
the bear attack. We asked respondents for information on
bear sex, presence of cubs, if more than one bear attacked,
the activity the bear was engaged in, and the bear’s esti-
mated distance from the respondent when it initially
displayed aggression or charged. We documented the bear’s
mode and duration of attack, the respondent’s direct re-
sponse to the attack, and the response of human compan-
ions, if any. We assessed the direct outcome of bear attacks
by asking respondents to describe the injuries resulting
from the attack, and if the bear was killed or maimed during
the encounter.

Our third objective was to assess whether the presence or
response of one or more human companions would deter the
severity of an attack. Human groups of 2–6 individuals are
common during honey-gathering, but the effect of group size
was often confounded by human behavior. For example,
during honey collection, individuals may be 30 to >100 m
apart when they search for hives. Thus, in addition to group
size, we asked respondents to report the distance to, and
response of, their nearest human companion(s) during the
attack. We regarded a victim as alone if companions fled on
encountering the bear or were too far to come to their aid. For
the latter we defined a threshold distance based on the ques-
tionnaire responses.

Finally, we documented several types of information to
estimate the severity of an attack, including type, extent and
location of physical injuries, number of days spent in a
hospital, and time to recovery. Many respondents displayed
scars and physical disabilities resulting from the attack and
several respondents provided hospital records of their inju-
ries. We did not use hospital days or time to recovery
because family responsibilities and economic status often
affected the time an individual spent in a hospital. Several
victims did not use hospitals or returned to their village to
complete treatment through traditional healers, which
might have affected recovery time. Thus, we estimated the
severity of an attack by placing victims into one of 4
categories based on the extent and nature of injuries
(Table 1). Light injuries included superficial lacerations or
scratches, but not deep puncture wounds that left permanent
scars and took longer to heal. Moderate injuries included
lacerations or puncture wounds but no fractures, except for
a broken or missing toe or finger. Moderately serious inju-
ries included more extensive wounding, such as broken
bones and permanent physical disability. Finally, we clas-
sified injuries as serious when the attack resulted in broken
bones in the head or neck, the loss of facial features (nose,
ears, lips), or loss of visual, hearing, or speech ability.
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Analysis

We used a contingency table and chi-square test (Sokal and
Rohlf 1995) to assess whether observed frequencies of the 4
injury classes were independent of human group size (solitary
vs. 2 or more humans). Derivation of expected frequencies
followed:

Eij ¼ RiCjð Þ=N ;

where Eijwas the expectation for the i
th row and jth column of

the contingency table, Ri=i
th row total, Cj=j

th column total,
and N=total of all attacks. Additionally, because our data for
injury severity and group size were ordinal, we used Kendall’s
tau-b (Agresti 1990) to test if there was an association of
decreased severity of injuries for victims in groups versus
solitary victims.

Results

Location, Year, and Context of Sloth Bear Attacks

We documented 271 people (5 females and 266 males)
attacked by sloth bears from 1938 to 2004 (Fig. 2). Six attacks
involved >1 human casualty, thus total attacks (n=263) were
fewer than the number of interviews. Three individuals expe-
rienced severe injuries and died within a few weeks of the
attack. We obtained details of those encounters from eyewit-
nesses or companions that arrived on the scene shortly after
the bear had left. Four attacks were related by eyewitnesses
because the victim was deceased or had relocated and 13
individuals who were away at the time we visited their homes
returned questionnaires by mail.

In the 15 years preceding the survey, documented sloth
bear attacks doubled approximately every 5 years, increasing

from 27 (1990–1994) to 44 (1995–1999) to 91 (2000–
2004). Sloth bear attacks showed an exponential relation-
ship with rural population size of humans (Fig. 3). Sloth
bear attacks occurred throughout the year, but showed a
marked increase at the onset of the dry season (May),
peaking during June–August (Fig. 4). Based on 224 indi-
viduals that recalled the month of the attack, 54 % of attacks
took place within these 4 months. Fifteen of 23 other
respondents did not remember the month of the attack, but
recalled that it took place in the dry season. Most attacks
(78 %) took place in daylight hours between 0900 and
1600 h. Eleven percent of attacks occurred early in the
morning (0600–0900 h), 6 % in the evening (1600–
1900 h), and the remaining 5 % at night (1900–0600 h).

Recent (1995–2004) sloth bear attacks (n=136) were
greatest in the DS division Horowpothana; attacks in DS
divisions Manthai east (Mullaitivu district), Koralaipattu
North (Batticaloa district) , and Siyambalanduwa
(Moneragala district) doubled or tripled compared with
1938–1994 (Fig. 5). Two DS divisions with historically high
sloth bear attacks showed marked decreases during
1995–2004: Mahavilachchiya (Anuradhapura district) and
Dehiattakandiya (Ampara district; Fig. 5). Mahavilachchiya
overlaps a large portion of Wilpattu National Park and
Dehiattakandiya overlaps northwestern Maduru Oya
National Park (Fig. 6). Lahugalla (Ampara district) and
Kebethigollawa (Anuradhapura district) showed moderate
decreases in sloth bear attacks despite their substantial area
of dry monsoon forest overlapping 2004 sloth bear range.

Ninety-seven (71.3 %) sloth bear attacks since 1995 oc-
curred in unprotected areas, 35 attacks were within national
parks, and 4 within sanctuaries and nature reserves (Fig. 6).
Apart from a single attack in 1979 that occurred close to the
boundary of Udawalawe National Park, we obtained no other
evidence of sloth bear attacks in or around that park. Between
1954 and 1994, 8 attacks occurred within Maduru Oya
National Park, 5 of which preceded its declaration as a

Table 1 Classes of increasingly severe human injury from sloth bear attacks in Sri Lanka, 1948–2004

Light Moderate Moderately serious Serious

Superficial lacerations Minor fractures (e.g., broken
or missing fingers and toes).

Fractured limbs, feet, or hands
(with the exception of digits)
resulting in permanent or
long-term disability.

Permanent or temporary loss of scalp,
eyes, nose, teeth, or other facial features

Scratches Puncture wounds causing little
permanent damage.

Lacerations and puncture wounds to the head. Fractures to head, humerus, or femur.

Multiple lacerations and puncture wounds
resulting in much blood loss or permanent
damage to muscles, tendons, or nerves in limbs.

Muscle/nerve damage leading to
permanently impaired vision,
smell, hearing, or speech.

Loss of an arm or leg

Victims were placed in a category depending on the nature and extent of injury. Individuals with serious injuries had at least one injury listed under that
column, and one or more injuries described in any column to the left. For injuries ranked as moderately serious, or moderate, a victim had at least one
injury listed in that respective column, possibly had injuries described in columns to the left, but not from columns to the right
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national park in 1983. We did not document recent bear
attacks within or near the Maduru Oya National Park
boundary.

Most (82 %) victims were subsistence farmers or casual
laborers in rice fields, and used forests for food, fuel, or
additional sources of income. They encountered sloth bears
when they entered forests for non-timber forest products
(34 %), hunting (22 %), felling timber (13 %), and swidden
agriculture (13 %). The remaining 18 % were mostly en-
gaged in grazing livestock, fishing, or mining. Honey was
the most commonly sought non-timber forest product.
Apart from 3 attacks that occurred close to villages or
agricultural fields, the remainder occurred in forests remote
from human settlements.

Characteristics of Sloth Bear Attacks

Most sloth bear attacks involved an encounter with one adult
bear (78.7 %). More than 1 adult bear was present at 21.3% of
attacks, including 1 incident involving a group of 6 adult
bears. However, in most of these instances, only one bear
carried out the attack. In 10 incidents (3.8 %), 2 adult bears
participated in the attack, and in 3 attacks (1.2 %), 3 adult
bears were involved. Respondents were uncertain of the sex of
the attacking bear(s) in 152 encounters. Sloth bear cubs were
present at 82 attacks, of which 72 involved only one adult
bear; we assumed that an adult female carried out the attack,
with cubs participating in just 4. Where respondents defini-
tively reported the bears’ sex, 4 attacks were by adult females
and 28 by adult males. Although males may be more likely to
be definitively identified and this sample may thus be biased,
these findings at least suggest that solitary, adult females were
not more likely to attack than adult males.

Only 76 respondents could comment on the bear’s activity
at the time of the attack, including resting/sleeping (n=41),
foraging (n=28), travelling (n=5), or drinking at a water
source (n=2). Most attacks (80 % of 261) occurred when
humans and bears surprised each other at close proximity
(<10 m). Respondents commented that rock outcrops and
vegetation hindered their ability to detect the bear in time.
More than a third (n=100) of respondents reported the bear
was <2 m away when they realized its presence. Three attacks
occurred when dogs encountered a bear and ran back to their
owner with the bear in pursuit and 2 victims were attacked
when they shot at the bear to avert a possible attack.

Sloth bears typically vocalized loudly immediately preced-
ing and during attacks (Table 2). The mode of attack usually
involved a rapid charge or an ambush with or without a charge
at close range. The impact of a charge or an ambush, where the
bear leapt on the victim, often knocked the human off its feet

Fig. 2 Frequency of sloth bear
attacks by decade in Sri Lanka,
1938–2004 (median=1995). The
year of attack was assessed during
a 2004 island-wide survey where
human casualties of sloth bear
attacks were sought out and
interviewed

Fig. 3 Simple linear regression of the number of sloth bear attacks in Sri
Lanka per 5-year interval, 1955–2004, and rural human population in
each 5-year interval
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(38 % of attacks). Bears sometimes reared up on their hind
legs immediately before making physical contact. Eleven
victims that tried to run from the bear were pursued and
attacked, sometimes involving the bear dragging them down

as they tried to ascend a tree. Durations of sloth bear attacks
ranged from <1 min to >1 h. Just over half the attacks were
reported to last <5 min. Most respondents did not own
watches or clocks, thus estimates of attack durations were

Fig. 4 Frequency of sloth bear
attacks by month (1938–2004) in
Sri Lanka. The dry season
commences in May and ends in
October

Fig. 5 Number of sloth bear attacks displayed by DS (divisional secre-
tariat) divisions Sri Lanka. DS divisions with >4 attacks in the past
(1938–1994) and in recent years (1995–2004) are: a) Oddusudan, b)

Manthai East, c) Madhu, d) Mahavilachchiya, e) Kebethigollewa, f)
Horowpothana, g) Koralai Pattu North, h) Dehiattakandiya, i) Buttala, j)
Siyambalanduwa, and k) Lahugala
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probably inflated, but some accounts confirmed that bears
sometimes persisted in the attack for well over a few minutes,
occasionally running away and returning to resume the attack
(n=6). Notably, in 4 of those incidents the bear was feeding
and in 3 of those the respondent attempted to drive the bear
from a food source (bee hive or fruiting tree) that he himself
wished to make use of.

Human injuries ranged from lacerations and bite wounds to
broken limbs, skull fractures, and the loss of scalp, eyes, or
other portions of the face (Table 1). Hearing and speech
impairment often resulted from head injuries. Almost all at-
tacks and major injuries involved bites (Table 1) but 10
victims reported that the bear struck their face with a front
paw causing injuries that rivaled those of bites including
broken bones and the loss of teeth. The vast majority of victims

Fig. 6 Locations of sloth bear
attacks within and outside
protected areas, 1938–2004, Sri
Lanka. (1) Wilpattu National
Park, (2) Somawathie protected
area complex (PC), (3)
Wasgomuwa National Park, (4)
Maduru Oya National Park, (5)
Gal Oya PC, (6) Yala PC, (7)
Udawalawe National Park

Table 2 Sloth bear behaviors exhibited during attacks on humans in Sri
Lanka

Bear behaviors % of total attacks (n=263)

Ambushed human at close range 26.5

Charged 57.6

Vocalized preceding and during attack 81.8

Reared up on hind legs 31.1

Slowly approached human 2.7

Chased the fleeing human 4.2

Inflicted injuries with claws 51.5

Inflicted injuries with teeth 89.8

Data were collected in 2004 from interviews with 271 people attacked by
sloth bears between 1938 and 2004. A single attack could involve several
of the behaviors listed below
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attempted to defend themselves with a weapon, yelling at the
bear, and using their arms to protect their faces. Thus, nearly
25 % of victims sustained broken bones in their forearms,
wrists, and hands. Three individuals were totally blind, having
lost both eyes during the attack. Eighty four percent of respon-
dents carried a weapon (axe, muzzle loader, or shotgun), but
55 % (n=106) indicated the attack was too sudden and rapid to
effectively use the weapon to defend themselves. A small
number of victims (n=9) indicated they played dead because
they were too injured to fend off the bear, at which point the
bear ceased the attack and left. Two individuals who played
dead reported the bear ceased the attack but stayed in the
vicinity, watching the victims for some time (undefined) before
leaving. Seven individuals that managed to climb a tree during
the attack sustained injuries, but said that it resulted in the bear
leaving the site. In 17 attacks, the respondents’ dogs drove off
the bear. In themajority of attacks (n=156; 60%), the bear fled
the site unhurt. In 61 attacks bears were wounded and in 40
attacks bears were killed. The fate of the bear was unknown/
unreported in the remaining 6 attacks.

Human Companions and Outcome of Sloth Bear Attacks

We examined the effect of human companions on the severity
of injuries sustained by 271 individuals. Seventy victims were
alone and 49 were effectively alone because all companions
fled on encountering the bear (17 additional victims reported a
portion of their group fleeing). We also considered victims
whose nearest neighbor >50m away from the incident location
to be alone, even if companions approached to help. We based
this on the following: 150 victims had a companion within
45 m, of which only 6 said their neighbor was too far to come
to their aid, whereas 9 of 17 victims with a companion 50–
60 m away claimed they were too far to come to their assis-
tance. Furthermore, several victims reported the encounter
being over and their injuries inflicted in a matter of a few
seconds. Thus, we considered human companions >50m from
a victim to have a negligible influence on the bear’s aggression
or its motivation to flee. Most victims (n=201) entered the
forest with one or more companions (mean group size=3.0,
mode=2, range=2–20), although inter-individual distances
(1–500 m) varied greatly, with honey gatherers maintaining
greater distances. We classified 162 victims as solitary and 109
victims as being in a group because they had >1 companion(s)
within 50 m. Humans with companions that initially fled but
returned during the physical encounter with the bear were not
considered alone. Frequencies among 4 classes of severity of
human injuries and group size (solitary vs. 2 or more people)
were not independent (χ2=51.74, df=3, P<0.001; Table 3).
Severity of injuries from sloth bear attacks decreased for
victims accompanied by others compared with solitary victims

(Kendall’s tau-b=-0.140, asymptotic standard error=0.054,
P=0.005).

Discussion

Although our data suggest the rate of sloth bear attacks in Sri
Lanka may be increasing, we caution that older attacks were
likely underrepresented because victims had died or incidents
were forgotten. Indeed, we received reports regarding some
victims that had died or relocated but were not able to locate
them. However, knowledge of persons attacked by sloth bears,
even several decades ago, extended well outside the vicinity
of the victims’ village. Thus, we likely interviewed the ma-
jority of living victims, particularly in themost recent 15 years,
for which our data suggest a substantial increase in the rate of
sloth bear attacks. Because we have no evidence of sloth bear
range expanding during that 15-year time period (Ratnayeke
et al. 2007a), this trend is likely a result of more humans using
habitats occupied by bears.

Analyzing attacks by administrative divisions indicated
that some localities showed the opposite trend – a decrease
in bear attacks. We speculate that 2 factors may be responsi-
ble. First, 30 years of civil war caused displacement and
subsequent resettlement of people for nearly 2 decades pre-
ceding our survey (The Refugee Council 2003; Global IDP
Database 2005); Kebethigollawa, Mahavilachchiya, and
Lahugala were in boundary zones of conflict during the civil
war. These divisions had a history of high attack rates but still
had substantial forest cover. Fewer recent attacks possibly
resulted from abandoned villages and fewer people, and be-
cause people avoided forests because of armed conflicts be-
tween government forces and rebels. A consequence of dis-
placement, however, is that attack rates increased in adjacent
areas, such as Horowpothana, which received an influx of
displaced people in the early 2000s. Secondly, attack rates

Table 3 Contingency table of injury severity and human group size for
victims of sloth bear attacks in Sri Lanka, 1938–2004

Group size Light Moderate Moderately
serious

Serious Column
total

Solitary Frequency 10 36 55 61 162

Expected 16 59 45 42

Cell χ2 2.0 8.7 2.0 8.1

Percent 3.7 13.3 20.3 22.5 59.8

Group Frequency 16 62 21 10 109

Expected 10 39 31 29

Cell χ2 2.9 12.9 3.0 12.1

Percent 5.9 22.9 7.8 3.7 40.2

Row Total 26 98 76 71 271

Percent 9.6 36.2 28.0 26.2 100.0
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may have decreased in some localities because of reduction
in bear habitat, (Ratnayeke et al. 2007a). Most of
Dehiattakandiya was converted from forest to agriculture
during the 1980s. Although we documented 8 attacks that
occurred there before 1990, no recent attacks have occurred
despite overlap with Maduru Oya National Park, where
sloth bears still persist.

More than 70 % of recent bear attacks occurred outside
protected areas, suggesting national parks and sanctuaries may
be effective, to some extent, at protecting sloth bears.
However, we caution that illegal hunting in national parks is
often conducted by experienced hunters who are usually better
equipped to kill or drive off sloth bears than most villagers.
Bear attacks within national parks may also be underreported
because some victims may have been reluctant to admit to
illegal entry into the park. Consequently, some attacks report-
ed near the park periphery might actually have occurred
within park boundaries.

Victims of sloth bear attacks primarily were males (98 %)
because men are more likely than women to make excursions
to the forest, to venture farther into the forest, and to go alone.
This observation is in contrast to North Bilaspur division in
Chhattisgarh, India, where 32 % of adult casualties (n=121)
were women and 12% of all casualties (n=137) were children
(Bargali et al. 2005). Bargali et al. (2005) reported that sloth
bears in North Bilaspur commonly entered village compounds
and raided crops, and that frequencies of attacks were greatest
during 04:00-08:00 and during the monsoon when agricultur-
al activity was at its peak. Bargali et al. (2005) attributed the
bear attacks in Bilaspur to greatly fragmented and degraded
bear habitat that forced bears into proximity with people. In
Sri Lanka, attacks occurred mostly between 0900 and 1600 h
during the dry season when work in agricultural fields de-
clined and humans used forests for other sources of income.
Consequently, the greater frequency of bear attacks during the
dry season and daytime hours likely reflect seasonal and daily
patterns of human use of forests, rather than a greater risk of
attack per se. Because many villagers in Sri Lanka use fire-
arms and because bears that enter villages are shot (S.
Ratnayeke, unpublished data), we speculate that sloth bear
attacks are unlikely to approach the levels reported in North
Bilaspur. A major consequence, however, is that high bear
mortality would likely affect population persistence in such
areas.

The human fatality rate from sloth bear attacks is greater in
India (6–8 %; Rajpurohit and Krausmann 2000; Bargali et al.
2005) than in Sri Lanka (1 %). Although the Sri Lankan
subspecies of sloth bear (Melursus ursinus inornatus) is ap-
proximately 2/3rds the size of sloth bears on the Indian main-
land (Pocock 1941), Herrero et al. (2011) did not list body
mass as a characteristic of fatal attacks by American black
bears (Ursus americanus). We speculate that other factors,
such as fewer remote areas and thus faster access to medical

care in Sri Lanka, may contribute to different fatality rates
compared with India.

Phillips (1984) reported that foraging sloth bears were
unlikely to hear or see an approaching human and that a bear’s
typical response to being surprised was to attack. Sloth bears
evolved in habitats used by other large predators (e.g., tigers,
hyenas, leopards) and young bears may be preyed on (e.g.,
Kurt and Jayasuriya 1968). Highly aggressive behavior and
threat displays such as standing up on hind limbs and vocal-
izing loudly may discourage potential predators and provide
other payoffs. For example, Nadaraja (2009) presented a
series of photographs documenting a large sloth bear driving
a leopard off a fresh kill and subsequently feeding off the kill.
Corbett (1957) reported similar, highly charged interactions
between Himalayan black bears and tigers or leopards involv-
ing prey carcasses.

Activity data from 10 radiocollared sloth bears in Sri Lanka
(Ratnayeke et al. 2007b) revealed that bears were least likely
to be active between 0800–1600 h, which was when most
human-sloth bear conflicts occur. Many human victims we
interviewed in this study were surprised at close range, sug-
gesting that humans unsuspectingly approached resting or
sleeping bears that were startled by the sudden proximity of
a human, as the following statement from one victim affirmed:

“I was following two ofmy companions and saw a black
form lying at the foot of a clump bushes, about 10 m
from me. I called out to my companions. Before I knew
it, the impact of the charging bear knocked me off my
feet. It happened so fast, I didn’t see the bear coming…
just dust, flying leaves, and the screams and roars of the
bear.”

Many attacks involved a rapid charge where the bear
barreled into the human, leaving little opportunity to flee or
for defense with a weapon. A disturbed bear may sometimes
take temporary cover behind a large object, such as a tree,
rather than flee the area (S. Ratnayeke, personal observation).
In rural Sri Lanka, the common perception that sloth bears
deliberately ambush or make calculated attacks on humans
(e.g., Nicholas 1974) is a likely result of this behavior. We
received no reports of sloth bears attempting to stalk or feed
on humans in Sri Lanka (but see Bargali et al. 2005) but where
victims indicated a flight response, the bear gave chase, some-
times pulling them down as they attempted to climb a tree.
Most attacks by sloth bears seem to be defensive based on the
few individuals who reported that the bear ceased the attack
and left when they played dead, or climbed a tree. In contrast,
Bargali et al. (2005) reported that individuals who fought off
the bear were seriously hurt and sometimes died from the
attack. Herrero and Fleck (1990) consider defensive attacks,
typical for example of grizzly bears (Ursus arctos), to be
generally brief, ceasing when the bear’s perception of the

476 Hum Ecol (2014) 42:467–479



threat reduces. Although we could not test this with our data,
accounts from victims and witnesses seem to support the
notion that sloth bear attacks may primarily be defensive in
nature.

Sloth bear attacks often had profound effects on victims.
Apart from the physical mutilation and scars, many victims
reported disabilities that hindered their ability to perform their
usual farming activities. Fractures in hands, feet, and fore-
arms, commonly healed with noticeable deformities rendering
victims lame or unable to manipulate tools effectively. Within
the socioeconomic framework of rural farming communities,
the physical disabilities of many victims profoundly affected
their ability to support their families. Sloth bears are greatly
feared throughout their range (Phillips 1984; Santiapillai and
Santiapillai 1990; Rajpurohit and Krausman 2000; Chauhan
2006). In Sri Lanka, most rural men perceive bears as a
significant threat and some admit to shooting bears on sight
to avert an attack (Ratnayeke et al. 2006, 2007a). Because
sloth bear attacks occur mostly in situations where rural peo-
ple enter forests or protected areas to obtain resources, often
illegally, there is no compensation for human victims of bear
attacks and many attacks are not officially reported.

Implications for Human Safety and Bear Conservation

An important objective of our study was to identify factors
likely to improve human safety in sloth bear habitat. Solitary
humans experienced more severe injuries than expected, sug-
gesting that the presence of other humans may motivate the
bear to flee and not persist in the attack, which would decrease
the likelihood of extensive injury. Indeed, Herrero and
Higgins (1999) reported that small groups (typically 1 or 2
people) were more likely to be injured by grizzly bears than
larger groups. Herrero et al. (2011) reported human fatalities
from American black bear attacks were greater for groups of 1
or 2 humans and that large human groups might be more
effective at intimidating and driving off a bear. Although our
data suggest that human groups may have a similar effect on
sloth bears, we note that most fatal black bear attacks are
predatory in nature and that behaviors preceding predatory
attacks (e.g., silent following or stalking by American black
bears [Herrero et al. 2011]) differ substantially from those
involving sloth bears. The suddenness of sloth bear attacks
more closely resembles attacks by grizzly bears in response to
surprise encounters with humans (Herrero and Fleck 1990).

In our study, many victims who were in groups of 3 or 4
were sometimes too far away for their companions to respond
and reach them before the attack was over. Thus, proximity
and persistence of the victim’s closest companion(s) played an
important role in the outcome of attacks. Companions some-
times yelled at or physically attacked the bear but in many
situations the bear fled when companions ran to the scene.

Harassment by dogs was often successful in driving off bears,
but dogs also caused 3 bear attacks. Furthermore, one human
sustained serious injuries while trying to protect his dogs from
the bear.

The “surprise” element that characterizes most sloth bear
attacks may reduce the effectiveness of human companions,
particularly if humans are not in a close-knit group. We
reviewed 10 attacks resulting in serious injury, where the
victim had one or more companions present. In 4 of those
attacks, companions were 20–30 m away, and the bear had
inflicted serious injury by the time companions reached the
scene. One companion was attacked when he tried to beat the
bear off the victim, suffered a fractured skull and died a few
weeks later from complications. In 3 attacks, companions
were 5–10 m from the victims, and yelled at and physically
attacked the bear before it fled. In the 8th attack, the victim and
2 companions were asleep around an outdoor fire, the victim
awoke, called out in response to seeing a bear in their midst,
and was attacked. His companion hit the bear with a piece of
firewood and was attacked in turn. In the 9th attack, 2 bears
attacked a group of 3 men; companions could not come to the
victim’s aid because both were defending themselves from the
2nd bear. In the 10th attack, 3 companions, the closest being
10 m away, did not run, but did not attempt to approach; the
victim, an experienced hunter, killed the bear with his axe.
These accounts reflect the variety of circumstances within
which attacks occurred, and that groups do not guarantee
safety. Moreover, sloth bears are clearly capable of inflicting
serious injury in a matter of seconds and coming to the aid of a
victim may entail substantial risk.

Outside of protected areas, excessive mortality and habitat
loss are likely the greatest threats to sloth bears in Sri Lanka.
Thus, reducing the frequency of bear attacks is an essential
conservation goal that would not only help reduce bear mor-
tality but, in the long term, may encourage a positive change in
human attitudes towards sloth bears. Our data suggest several
measures may effectively reduce the probability of bear attacks:

1) Bears frequently rest up in dense thickets and rock out-
crops during the day. Humans moving through these
types of habitat should be acutely aware of a possible
encounter with a bear.

2) Although groups do not guarantee safety, and fear of
bears greatly tests human courage, our data suggest that
in the vast majority of attacks the presence of another
human is a mitigating factor and likely reduces the sever-
ity of injuries. Staying in close-knit groups and not fleeing
an encounter will decrease the likelihood that any one
person in the group will experience an attack, or that a
bear will initiate or persist in an attack.

3) Herrero et al. (2011) recommend that bears reacting de-
fensively to humans are given as much space as possible.
People who encounter a sloth bear that slowly approaches
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and seems unaware of their presence should attempt to
quietly move out of the way.

4) In encounters involving a bear that is aware of humans but
without an immediate charge (e.g., bear rears up in a
threat display), humans may slowly back away. Should
the bear charge, physical contact with the bear may be
thwarted by staying close together.

5) A person ambushed at close range, or knocked down by a
charging bear, may decrease risk of injury or death by
using the positions recommended by Herrero (2002) in
case of grizzly bear attacks due to sudden encounters:
balling up and laying on the side, knees against forehead,
elbows meeting at forehead, and hands locked around the
back of the neck or lying face down on the ground with
hands locked behind the neck and arms protecting the
face.We note, however, that none of our respondents used
this approach to avert injury. Therefore, we base this
recommendation solely on the majority (80 %) of sloth
bear attacks being a result of sudden encounters, similar to
grizzly bear attacks (Herrero and Fleck 1990; Herrero
2002). Clearly, further investigation of the potential ef-
fectiveness of this technique is merited.

Finally, well-distributed conservation outreach programs
that engage rural people are greatly needed to inform humans
using forests how to safeguard themselves. Timing of such
programs is an important consideration: in the Dry Zone
lowlands, a single monsoon season sustains agriculture so
farmers are more likely to look for alternative sources of
income and engage in forest activities during the dry season.
Outreach efforts should focus on portions of sloth bear range
where post-civil war human settlement is greatest. Further,
income-generating programs that reduce human dependence
on forests (see Ogra 2009 for an extended discussion of this
topic) will reduce sloth bear attacks, reduce sloth bear mortal-
ity, and contribute to a more sustainable, if not more peaceful,
coexistence between humans and sloth bears.
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