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ABSTRACT

KEYWORDS

People who live in brown bear areas often fear encounters with these
animals. This article evaluated the potential eﬀect of exposure to
bears and their habitats on human fear of brown bears using the
modeling of appropriate behavior when close to bears. In a withinsubject design, 25 persons who reported to be fearful of brown bears
participated in a guided walk approaching approximately 50 m of a
brown bear in its daybed and in a guided forest walk in bear habitat.
The presentation order was reversed for half of the group. The
participants reported signiﬁcantly reduced feelings of fear after the
bear walk, but not after the forest walk. There were no corresponding
signiﬁcant eﬀects for the experimental measures of fear-related
responses. The results partially support the notion that exposure to
the object of fear, such as a bear habitat with presence of a bear,
might be a feasible intervention to reduce peoples’ feeling of fear,
but the design of the intervention must be developed further before
it can be used in practice.

Brown bear; exposure; fear;
intervention;
multidisciplinary

Introduction
Large-carnivore populations have declined around the world in recent decades, due to
habitat loss and degradation, prey depletion, hunting, and human persecution, and several
species are threatened by extinction (Ripple et al., 2014). Through reintroduction programs, recovery, and natural recolonization, some large-carnivore populations, such as
brown bears (Ursus arctos) have repopulated areas where they had been absent for several
decades (Chapron, Kaczensky, & Linnell et al., 2014; Kindberg et al., 2011; Wydeven, van
Deelen, & Heske, 2009). This increases the likelihood of human–bear encounters, which
may be appreciated by some, but feared by others (Manfredo, 2008). Worldwide, there
seems to be a relatively high prevalence of fear of bears (Campell, 2013; Sakurai &
Jacobson, 2011). Studies in the Scandinavian countries have found that 57% of
Norwegians are very afraid of bears (Røskaft, Bjerke, Kaltenborn, Linnell, & Andersen,
2003), and 44% of Swedes were afraid of encountering bears in the forest (Ericsson,
Sandström, Kindberg, & Stoen, 2010; see also; Ericsson & Heberlein, 2003; Johansson,
Sjöström, Karlsson, & Bännlund, 2012). People in brown bear areas also report that fear of
bears restricts outdoor recreation and nature-based activities, such as picking mushrooms
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and berries, which are activities that traditionally have had signiﬁcant roles in the Nordic
context (Fredman, Stenseke, Sandell, & Mossing, 2013).
Social or human aspects are seldom considered in evaluations of management measures
to facilitate coexistence with large carnivores (Frank, Johansson, & Flykt, 2015;
Maheshwari, Midha, & Cherukupalli, 2014; Treves, Wallace, & White, 2009). Existing
evaluations have primarily focused on informational and educational approaches to
coexistence, but none of these studies directly addressed human fear of large carnivores
(Baruch-Mordo, Breck, Eilson, & Broderick, 2011; Dunn, Elwell, & Tunberg, 2008;
Espinosa & Jacobson, 2012; Gore, Knuth, Scherer, & Curtis, 2008; Slagle, Zajac,
Bruskotter, Wilson, & Prange, 2013). The psychological literature suggests that there are
alternative ways to address people’s fear of bears (Johansson, Ferreira, Støen, Frank, &
Flykt, 2015). The present article ﬁlls this gap by exploring the potential eﬀect of exposure,
combined with behavior modeling, as an intervention to address human fear of brown
bears.
Human–brown bear encounters in Scandinavia
The brown bear in Scandinavia inhabits a multiuse human-dominated landscape, but
avoids humans, both spatially and temporally. At the landscape scale, several studies using
radio collars and global positioning system (GPS) technology show that bears prefer to live
in rugged terrain far from human settlements (Martin et al., 2010; Nellemann et al., 2007;
Steyaert, Kindberg, Swenson, & Zedrosser, 2013), and they select daytime resting sites with
greater vegetation cover when near human settlements and when more people are in the
forest (Ordiz, Støen, Delibes, & Swenson, 2011). Temporally, the bears avoid humans by
being active at night and by being inactive and resting in cover during the day (Moe,
Kindberg, Jansson, & Swenson, 2007). Generally brown bears respond to close encounters
with humans by ﬂeeing the area of encounter (Moen, Støen, Sahlén, & Swenson, 2012;
Sahlén, Ordiz, Swenson, & Støen, 2015).
However, there has been, on average, approximately one human casualty from bear
attacks in Scandinavia annually during the past 35 years. Two persons have been killed
and 31 injured by brown bears in 32 incidents from 1977 to 2012 (Sahlén, 2013), but 80%
of the injuries occurred during hunting and to armed persons, often after they had shot at
the bear (Sahlén, 2013). This means that it is unlikely that people involved in common
recreational forest activities, such as hiking, mushroom and berry-picking, or walking
their dog, would be injured (Sahlén, 2013; Sahlén et al., 2015). Johansson and Karlsson
(2011) proposed that people should obtain a more nuanced fear of brown bears (e.g., be
fearful only in situations that include objective risks) if they had direct experience of
brown bear behavior and knowledge of how humans should behave in a close encounter
with such an animal.
The impact of experience and exposure on fear
People may be exposed to and gain personal experience of brown bears and other large
carnivores in several more or less structured ways. They include: (1) if the exposure includes
direct contact with the animal or indirect contact (e.g., via media); (2) if the exposure is
incidental or controlled in the sense that it has been arranged in advance; (3) if the exposure
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concerns the species’ habitat or also includes a sight of the actual species; (4) if the exposure
occurs on a single or on repeated occasions; and (5) if the exposure is combined with
behavior modeling. Previous research includes studies representing a varying degree of
structure in the exposure to the feared large carnivore.
The least structured exposure to large carnivores in relation to people’s fear of the
animal species is the random encounters that may occur when living in areas where the
species is present (Røskaft et al., 2003; Zimmermann, Wabakken, & Dötterer, 2001).
People living in such areas are exposed to habitats and, to a varying degree, the species
itself (Frank et al., 2015), and have been reported to be less afraid than people who live
outside these areas (Ericsson & Heberlein, 2003; Røskaft et al., 2003). However, recent
studies suggest greater fear among those who live within carnivore areas (Ericsson et al.,
2010). Extensive and repeated exposure to brown bears in the local environment might
nuance people’s fear with respect to which situations are actually feared. Lescureux et al.
(2011) found that the local people in Macedonia held detailed knowledge about bearspeciﬁc behavior that helped them diﬀerentiate between normal behavior and the occasional harmfulness of a bear.
Educational programs proposed to reduce fear include exposure to the habitat or
animals in a more structured way in terms of when and how a person is faced with the
feared animal (Johansson & Karlsson, 2011; Prokop & Fancovicová, 2010; Røskaft et al.,
2003). Fear of brown bears seems to be linked primarily to the appraisal of the species in
terms of perceived danger or the harm that the animal represents, and the perceived
uncontrollability of the person’s own response when encountering a bear (Johansson &
Karlsson, 2011; Johansson, Karlsson, Pedersen, & Flykt, 2012; see also Sponarski, Vaske, &
Bath, 2015). Educational approaches that increase the predictability of animal behavior
and decrease the uncontrollability of the human’s reaction during an encounter might
therefore also reduce people’s fear. Similar interventions aimed at raising an individual’s
personal control can reduce risk perception and increase the perceived beneﬁt from
carnivores—and thereby increase acceptance (Zajac, Bruskotter, Wilson, & Prange,
2012). In a cross-sectional study, Prokop, Usak, and Erdogan (2011) found that schoolchildren who more frequently watched natural history ﬁlms and walked in natural areas
were less fearful of wolves. Insinuating that habitat exposure also might contribute to
reducing fear.
The most structured approach is exposure to an animal in vivo under controlled
conditions. This approach has combined with modeling of appropriate behavior been
shown to be eﬃcient in treatment of animal fear (Öst, 1989). More explicitly, this involves
exposure to the feared animal, often in laboratory settings, and using behaviors provided
by a model to build up a relevant pattern of behavior (i.e., a behavior repertoire). The
development of an oppositional action tendency, that is, to act opposite to the initial
spontaneous behavior in the feared situation, is an important component of exposure
therapy (e.g., Wolitzky & Telch, 2009). Some studies on dog phobia have shown that
providing phobic individuals with accurate information about the animal, and training
them how to react to the dog through direct contact, reduced fear and increased the
individuals’ ability to cope with encountering a dog (Hoﬀman & Human, 2003; Hoﬀman
& Odendaal, 2001).
Another important aspect is to handle the intolerance of uncertainty in a context that
may contain the feared animal (e.g., Buhr & Dugas, 2002; Dugas, Gosselin, & Ladouceur,
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2001). The modeling aspect seems to be important, not only for the modeling itself (i.e., as
shown by comparisons between exposure therapy with or without modeling), but also
because the presence of other individuals might provide social support (Hellström & Öst,
1995). Exposure therapy in groups has also shown to reduce fear in treatment groups of
three to four participants (Öst, 1996).
The vast majority of studies on fear of animals concern snakes and spiders. These
are animals that diﬀer from brown bears from a biological point of view in many
aspects (including size, behavior, and complexity). From a psychological view these
species also have a high prevalence of phobic fear responses (Fredrikson, Annas,
Fischer, & Wik, 1996; Gadermann, Alonso, Vilagut, Zaslavsky, & Kessler, 2012). Fear
responses toward brown bears are commonly not so strong and the term “phobia”
should be used with caution (Flykt, Johansson, Karlsson, Lindeberg, & Lipp, 2013;
Frank et al., 2015; Johansson et al., 2012b). However, there is less evidence regarding
the eﬀect of exposure and modeling on fear of large carnivores. A systematic evaluation
of exposure and modeling in this context also requires a theoretical framework to
deﬁne relevant outcome measures.
Appraisal theory of emotion
The present research was based on the appraisal theory of emotion. According to this
theoretical approach, emotions such as fear are elicited and diﬀerentiated by the subjective
interpretation of the personal signiﬁcance of events via three parallel levels of appraisal
processes (Leventhal & Scherer, 1987; Scherer, 1999, 2001). The ﬁrst level, sensori-motor,
corresponds to an automatic process with little need for cognitive activity, at the second
level, schematic, stimuli are compared to a schema for match or nonmatch, whereas at the
third level, conceptual, stimuli are appraised by elaborate mental processing (Leventhal &
Scherer, 1987; see also Kappas, 2006). Previous research suggests that fear of brown bears
most probably results from appraisal at all three levels, generating a variety of appraisal
outcomes in terms of expressions of fear, including physiological responses, experienced
feelings, and action tendencies (Flykt et al., 2013; Johansson et al., 2012b).
In studies involving large carnivores, fear is most commonly captured by self-reports as
either a general aﬀective experience of valence or as a discrete feeling of fear (Jacobs,
Fehres, & Campbell, 2012). The aﬀective experience in response to stimuli in the natural
environment is experienced along two dimensions: valence, varying along an unpleasantness–pleasantness axis, and arousal, varying along a deactivation–activation axis (Küller,
1991; Mehrabian & Russell, 1974). People fearful of large carnivores in particular tend to
rate a potential encounter low in valence, but high in arousal, regardless if they are fearful
or not (Johansson et al., 2012b). Emotions can also be measured as physiological, central
nervous, and behavioral changes (see Jacobs et al., 2012 for an overview), where fear, for
example, can be expressed as delayed response times (Flykt et al., 2013; Lipp & Waters,
2007). Visual search and implicit association provide two diﬀerent but fairly easy ways to
measure behavioral changes in terms of response times. Moreover these two paradigms
have been shown to give stable results with small samples (n = 8 and n = 13, see Flykt
et al., 2013).
Flykt et al. (2013) found that participants fearful of bears and wolves were slower than
nonfearful participants at identifying a target animal when a distractor picture of the

Downloaded by [SLU Library] at 07:35 17 March 2016

HUMAN DIMENSIONS OF WILDLIFE

5

feared animal was present. The prolonged response time for target detection serves as a
measure of performance loss due to exposure to the feared animal.
Implicit evaluation tasks are based on the assumption that categorization (e.g., response
times of stimuli) is facilitated if they are of the same valence (i.e., both pleasant or both
unpleasant) and slowed if they are of diﬀerent valence (e.g., Greenwald, McGhee, &
Schwartz, 1998). This implies faster categorizing of pleasant words with pleasant pictures
(congruent task condition) than pleasant words with unpleasant pictures (incongruent
task condition) and vice versa. Teachman, Gregg, and Woody (2001) showed empirically
that participants fearful of snakes, but not spiders, were slower to categorize pictures of
snakes with positive words and pictures of spiders with negative words than vice versa. An
inverse result was found for participants fearful of spiders. Flykt et al. (2013) found that a
group of participants fearful of bears and wolves showed more diﬃculty in associating
bears with good words, but this eﬀect was not found in a group of participants only fearful
of bears. This might suggest that fearing bears speciﬁcally could be diﬀerent from a general
fear of large carnivores, but more research is required before any ﬁrm conclusion can be
made.

Hypotheses
This research sought to evaluate the eﬀect of participation in a guided walk approaching a
brown bear (bear walk) as compared to participation in a guided forest walk in bear
habitat on human fear of brown bears. It was hypothesized that participation in the bear
walk would:
H1

Increase self-reported valence for potential brown bear encounters,

H2

Reduce self-reported fear of attacks of brown bears,

H3 Reduce response time in a visual search task with a distractor picture of a bear
present,
H4 Reduce response time in an implicit association test, where brown bears were to be
paired with positive words.

Method
Participants
The study involved 25 participants (36% female, 64% male), aged between 47 and 79 years
(M = 64 yrs, SD = 7.74 yrs), recruited at a public information meeting about brown bears
organized by two County Administrative Boards in southcentral Sweden in areas with
established brown bear populations. All participants lived in small villages within these
areas and had extensive experience of living close to brown bears; 68% had seen tracks of
brown bears, 28% had seen a brown bear, and 8% had domestic animals that had been
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attacked by a brown bear. All participants also reported some fear of attacks of brown
bears (M = 5.32 on a scale ranging from 0 = no fear to 10 = strong fear).
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General procedure
The study was designed as a quasi-experiment with a within-subject design comprising
one intervention, participation in a guided walk approaching a radio-collared brown bear
(bear walk), and one control condition, participation in a guided forest walk. We reversed
the presentation order of intervention and control condition for half of the participants.
Participants in presentation order 1 started with the forest walk and participants in
presentation order 2 started with the bear walk (Table 1). There was no signiﬁcant
diﬀerence in self-reported fear of attacks of brown bear before the walks between participants allocated to the two diﬀerent presentation orders.
The participants were in small groups of three to four persons invited to, the ﬁeld
station of the Scandinavian Brown Bear Research Project (SBBRP) at Tackåsen. It serves as
an operation center for all ﬁeldwork on brown bears within the study area. This area has a
relatively dense brown bear population with approximately 30 bears per 1,000 km2
(Solberg, Bellemain, Drageset, Taberlet, & Swenson, 2006). The landscape in the study
area around the ﬁeld station is hilly, with elevations between 200 and 1,000 m, and the
vegetation consists of intensively managed forest dominated by Scots pine (Pinus silvestris)
and Norway spruce (Picea abies), where heather, grasses and berry-producing shrubs
dominate the understory layer. Both the forest walk and the bear walk were performed
within this typical vegetation for the study area, but vegetation and walking conditions
diﬀered between the forest walk and the bear walk dependent on where the radio-collared
bears had chosen to rest (see below).
At the ﬁeld station, the participants met one test leader from environmental psychology
(EP), Lund University, Sweden and one from SBBRP. The participants were informed
about the aim and general procedure of the study and told that they were allowed to
withdraw at any time without any further consequences. All participants signed an
informed consent. They completed baseline measures, including self-reports of valence
(related to H1) and fear of attacks (H2), visual search (VS) (H3), and implicit association
Table 1. Experimental schedule for the two presentation orders.
Presentation order 1 forest walk ﬁrst

Time
09.00
09.30
10.00
10.30
11.00
11.30
12.30
01.00
01.30
02.00
02.30
03.00
03.30
04.00

am
am
am
am
am
am
am
pm
pm
pm
pm
pm
pm
pm

Presentation order 2 bear walk ﬁrst

Welcome and introduction
Baseline measures
Forest walk
Posttest 1
Lunch
Bear walk

Welcome and introduction
Baseline measures
Lunch
Bear walk

Posttest 2
Coﬀee
Debrieﬁng and conclusion

Posttest 1
Coﬀee
Forest walk
Posttest 2
Debrieﬁng and conclusion
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test (IAT) (H4), further described under Instruments, in a temporary psychology laboratory with separate workstations.
In the control condition, the EP test leader drove the participants to the forest walk. During
the walk, discussion was focusing on plants and birds. The forest walk followed a predeﬁned
GPS track in an area with typical vegetation for the study area, but with good visibility and
mostly following narrow hiking trails in open forest and smooth terrain, and lasted approximately one hour. After the forest walk, the participants completed posttests comprising selfreports, visual search, and IAT. They were also asked to describe their experience of the walk.
In the intervention, a test leader from the SBBRP drove the participants to the
identiﬁed starting point for the bear walk. The walk followed the standard method of
previous research in the SBBRP for studying brown bear behavior when encountering
humans (see Moen et al., 2012). The test leader and the participants walked together
toward the bear. During the bear walk, the bear was monitored using signals from a radio
collar on the bear, which enabled the test leader to monitor the bear’s movements during
the approach. On the bear walks, the participants did not actually see the bear, which is
normal for most encounters, but its presence could be continuously determined from the
signals given by the very high frequency (VHF) tracking equipment (Moen et al., 2012).
The bear walk started a few hundred meters from the bear, and was directed so that the
participants would pass the bear at a distance of approximately 50 meters. The participants
continued for another 500 m past the bear, and then walked back to the starting point,
avoiding coming close to the bear a second time.
The test leader and the participants spoke with each other during the bear walk and
kept a normal hiking pace. The discussion focused on brown bear behavior, including
choice of habitat and appropriate human behavior when coming closer to the bear. The
bear walks took place in dense vegetation and diﬃcult walking conditions when near the
bears, because bears choose their daytime resting sites in such vegetation, in rugged terrain
away from infrastructure (Ordiz et al., 2011). The bear walk lasted between one and two
hours, depending on the driving distance to the starting point and the walking conditions.
After the bear walk, the participants completed posttests comprising self-reports, VS, IAT,
and experience of the walk.
Before leaving the ﬁeld station, the participants completed some further background
questions and had a debrieﬁng with the EP test leader. They were also informed that they
could contact the test leader if they had any concerns regarding the study at a later stage.
The participants were served lunch between the walks and they were paid a compensation
of SEK 750 for travel and the full day of participation. The research involving bears was
approved by the Swedish Ethical Committee on Animal Research (application numbers
C7/12 and C47/9). The research procedure for the humans was submitted to the Regional
Ethical Review Board at Lund University, which declared that the study needed no further
ethical review (dnr 2013/220).
Instruments and test procedures
Self-reports: The hypothesized increase in valence (H1) was considered as the aﬀective
quality in the experienced fear and was assessed by the short version of the Swedish Core
Aﬀect Scale. Participants were asked to indicate how they felt at that precise moment
when encountering a brown bear near where they live, by reporting on two 5-point scales
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ranging from low valence (sad, depressed, displeased) to high valence (glad, happy,
pleased) and from low arousal (dull, passive, sleepy) to high arousal (peppy, active,
awake) (Västfjäll & Gärling, 2007). They were also asked to give their response to
encountering a single bear and a female bear with cubs, respectively, using two grids
comprising ﬁve steps, capturing the relative strength of the two dimensions of unpleasantness–pleasantness (1 = Unpleasant and 5 = Pleasant; in the analyses reversed to
1 = Pleasant and 5 = Unpleasant) and nonarousal–arousal (1 = Not aroused to
5 = Aroused) (Johansson et al., 2012b; Russell, Weiss, & Mendelsohn, 1989). Averaged
indices were computed for valence (pretest Cronbach’s α = .89) and arousal (pretest
Cronbach’s α = .67).
The hypothesized reduction in self-reported fear of attacks (H2) was evaluated by the
following questions: Anticipate the following situations and assess your worry/fear right
now of being attacked by a single brown bear in each of the situations described.
(1) You are walking alone in the forest in an area in which you know there are bears.
You see a solitary bear that weighs over 80 kg and is 150 cm high, 50 meters away.
How strong is your worry/fear that the bear will attack you?
(2) You are in a group of three people walking together in the forest in an area in
which you know there are bears. You see a solitary bear that weighs over 80 kg and
is 150 cm high 50 meters away. How strong is your worry/fear that the bear will
attack one of you?
(3) You are walking in the forest with your dog in an area in which you know there
are bears. You see a solitary bear that weighs over 80 kg and is 150 cm high 50
meters away. How strong is your worry/fear that the bear will attack the dog and
you?
(4) You are walking in the forest with your child or grandchild (under 12 years) in an
area in which you know there are bears. You see a solitary bear that weighs over
80 kg and is 150 cm high 50 meters away. How strong is your worry/fear that the
bear will attack the child and you?
Each situation was described for a single bear and for a female bear with cubs. This yielded
a total of eight diﬀerent situations for the participants to assess their worry/fear on a scale
from 0 no (fear) at all to 10 very strong (fear). The responses were highly correlated and
an averaged index of self-reported fear was computed (Cronbach’s α = .98)
Visual search: The hypothesized reduction in response time to the target picture when
the feared animal was a distractor by a visual search task (H3). The task included eightyfour matrices (24 matrices with only moose pictures, 12 matrices with a hare target, 12
matrices with a hare target and a bear distractor, 12 matrices with a hare target and a
marten distractor, 12 matrices with no target and a bear distractor, and 12 matrices with
no target and a marten distractor) and were presented randomly with an intertrial interval
of 6 seconds (Flykt et al., 2013). Participants were informed that they would see matrices
with 12 animal pictures and that these animals could be moose, hares, martens, or bears. If
a picture of a hare was present in the matrix, the participants were instructed to press the
deﬁned response button on the keyboard. If no hare picture was present in the matrix,
they were to press another predeﬁned response button on the keyboard. The participants
were also instructed to ignore pictures of bears and martens.
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IAT: The hypothesized shortened response times to sort good words with bear pictures
due to a reduced conﬂict between these two categories were assessed using an implicit
association test (H4). The test consisted of four blocks. In two blocks, the bear pictures
were to be sorted with bad words (8 trials per block) and hare pictures with good words
(8 trials per block). In the remaining two blocks, the bear pictures were to be sorted with
good words (8 trials per block) and hare pictures with bad words (8 trials per block). Each
block consisted of 32 trials, of which half were animal pictures (equal numbers of each
animal) and half were words (half “good” and half “bad” words). Intertrial intervals were
approximately 4 seconds (Flykt et al., 2013). During the experiment, a word or an animal
picture appeared in the lower center of the screen. The participants were instructed that
their task was to sort the animal pictures and the words according to the categories in the
upper corners of the screen. The participants were encouraged to respond as quickly as
possible without jeopardizing accuracy.
The experience of the forest walk/ bear walk was captured by a short questionnaire:
How did you experience walking in the terrain? (1 = very easy, 5 = very diﬃcult), How
did you experience the social atmosphere? (1 = very bad, 5 = very good), How did you
feel during the walk? (1 = very unsafe, 5 = very safe), Did you learn something new
about brown bear behavior? (1 = not at all, 5 = very much), Did you learn something
new about how to behave/act if you come close to brown bears (1 = not at all, 5 = very
much). Some background information about the participants was available from the
preceding information meeting and some follow-up questions were asked by the end of
the visit.

Results
Experience of bear walks compared to forest walks
The participants’ experiences of the walks were analyzed by 2 × 2 mixed design
ANOVAs with presentation order (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) as
a between independent variable and measurement time (posttest 1/posttest 2) as a
within independent variable. The participants experienced the terrain to be more
diﬃcult during the bear walk than during the forest walk; bear walk: M = 3.16, forest
walk M = 1.84, F(1, 23) = 22.19, p < .01, hp2 = .55. However, the participants
reported that they had learned more about brown bear behavior, including habitat,
use after the bear walk (M = 4.20) than after the forest walk (M = 2.80), F(1,
23) = 25.26, p < .01, hp2 = .61. Those who started with the brown bear walk
rated learning during the forest walk lower than those who started with the forest
walk. This was shown by an interaction eﬀect between presentation order and
measurement time F(1, 23) = 4.45, p = .05, hp2 = .16. The participants also reported
that they learned more about how they should behave if they came close to a brown
bear after the bear walk than after the forest walk (brown bear walk M = 3.56, forest
walk M = 2.00), F(1, 23) = 33.52, p < .01, hp2 = .59. No diﬀerences were found in
the experience of the social atmosphere nor how the participants felt during the
brown bear walk and the forest walk.
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Self-reports of valence and fear of attacks
Self-reported valence (H1) was analyzed by a 2 × 3 mixed design ANOVA with the presentation order (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) as a between independent variable
and measurement time (base line/posttest 1/posttest 2) as a within independent variable. The
participants’ ratings of valence in relation to a brown bear encounter became more positive
from the baseline measure to posttest 2 F(2, 46) = 13.56, p < .01,hp2 = .37 and a linear
contrast F(1, 23) = 20.39, p < .01,hp2 = .47. Participants starting with the bear walk rated
bears more positively after the brown bear walk and maintained this level after the forest walk,
but the participants starting with the forest walk only had this increase in positive appreciation
for bears after the bear walk. This was shown by an interaction eﬀect between presentation
order and measurement time F(2, 46) = 4.11, p < .01,hp2 = .15. No other eﬀects or
tendencies were found (Figure 1). The corresponding analyses for the participants’ ratings
of arousal showed no signiﬁcant eﬀects whatsoever.
Downloaded by [SLU Library] at 07:35 17 March 2016

Self-reports of valence and fear of attacks
5

4
Order 1,
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Figure 1. Self-reported valence in a potential brown bear encounter for the two presentation orders
(order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) at the three measurement times, base-line, posttest 1,
and posttest 2.
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Figure 2. Self-reported fear of attack in a potential brown bear encounter for the two presentation
orders (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) at the three measurement times, base-line,
posttest 1, and posttest 2.
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Self-reported fear of attacks (H2) was also analyzed by a 2 × 3 mixed design ANOVA with
the presentation order (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) as a between independent variable, and measurement time (base line/posttest 1/posttest 2) as a within independent
variable. The participants’ ratings of fear of an attack in relation to a brown bear encounter
changed signiﬁcantly toward less fear of attack between the baseline measure and the posttest 2,
as shown by a main eﬀect of intervention F(2, 46) = 4.26, p < .04, hp2 = .16. Participants
starting with the bear walk reduced their fear ratings after the bear walk and maintained this
level after the forest walk, whereas the participants starting with the forest walk only reported
this reduction in fear ratings after the bear walk. This was supported by an interaction eﬀect
between presentation order and measurement time (Figure 2) as shown by a quadratic contrast
F(1, 23) = 12.08, p < .01, hp2 = .34. No other eﬀects or tendencies were found.
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Visual search (VS) and implicit association test (IAT)
The participants’ responses to the VS task (H3) were analysed using a 2 × 3 × 3 mixed design
ANOVA with the presentation order (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) as a
between independent variable and measurement time (base line/posttest 1/posttest 2) and
condition (a hare target with a bear distractor/a marten distractor/or only the hare target) as
within independent variables. No eﬀect supporting a change in fear responses toward bears
was found using this measure. As for the IAT (H4), a 2 × 3 × 2 mixed design ANOVA with
the presentation order (order 1 forest walk ﬁrst/order 2 bear walk ﬁrst) as a between
independent variable and measurement time (base line/posttest 1/posttest 2) and words to
be sorted with bear pictures (bad words/good words) as within independent variables did not
show any eﬀect supporting change in fear responses toward bears.

Discussion
This study provided a ﬁrst attempt to evaluate the eﬀect of exposure, by means of
participation in a guided walk where people approached brown bears, on human fear of
brown bears. The results partly supported the idea that exposure to a brown bear (habitat)
combined with behavioral modeling under controlled conditions may reduce people’s fear
of brown bears. The research thereby extends the limited knowledge base on human
dimension perspectives of interventions aimed at improving the coexistence of people and
large carnivores (Ferraro & Pattayak, 2006).
The ﬁrst and second hypotheses regarding eﬀects on the participants’ feelings of fear
were supported by an increase in self-reported valence in relation to a brown bear
encounter and a decrease in self-reported fear of attacks of brown bears after participation
in the guided bear walk. These eﬀects on valence and fear were not seen after the guided
forest walk.
The participants’ diﬀerent experience of the bear walk and the forest walk supports the
conclusion that the bear walk would yield an eﬀect. The terrain was considered more
demanding to walk in during the bear walk and the participants also reported that they
learned more about brown bear behavior, including habitat use (e.g., that bears use rugged
terrain away from infrastructure; Ordiz et al., 2011). These results imply that the participants became aware of the habitat use of brown bears at this time of day. The participants
also thought they learned more about how they should behave if they came close to a
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brown bear after the bear walk than after the forest walk. These aspects correspond to the
appraisal dimensions of predictability of animal behavior and controllability of the
personal reaction in an encounter. These two appraisal dimensions are signiﬁcant antecedents to self-reported fear of large carnivores (Johansson & Karlsson, 2011; Johansson
et al., 2012b). This suggests that exposure by participation in a guided bear walk may
facilitate cognitive elaboration of critical aspects of a potential brown bear encounter and
may contribute to a reappraisal of brown bears at a conceptual level. The results are in line
with educational approaches suggesting that both information about the habitat and the
animal species per se would reduce fear of the species (Prokop & Fancovicová, 2010;
Prokop et al., 2011; Røskaft et al., 2003). In the psychological perspective of exposure
under controlled conditions, the results may indicate that intolerance of the uncertainty
(Buhr & Dugas, 2002; Dugas et al., 2001) around a potential bear encounter in brown bear
habitats had been reduced. The extent to which the bear walk supported the development
of an oppositional action tendency (Wolitzky & Telch, 2009) when the participants
approached the brown bear, as shown by the tracking device, requires further evaluation.
The results of the experiments showed no support for the third and fourth hypotheses,
which postulated decreased response times in the VS and the IAT. Consequently, there
were no eﬀects similar to those reported for fearful participants on a VS task with a
distractor picture of a bear (Flykt et al., 2013).
Flykt et al. (2013) also found an eﬀect on IAT for participants determined to have a more
general fear of large carnivores, but not for those determined to have a speciﬁc fear of brown
bears. One potentially confounding factor in the present study is that no assessments were
made of the participants’ general fear of large carnivores in the recruitment process.
The bear walks were carried out in collaboration with the SBBRP’s ordinary research,
limiting the number of exposures that could be made. Another explanation for the lack of
eﬀect on reaction times could be that participation in one bear walk may not have been
suﬃcient to establish a reappraisal at the more automatic sensorimotor or schematic levels
(Leventhal & Scherer, 1987). Although Hellström and Öst (1995) showed large treatment
eﬀects with one-session treatments, practice-based knowledge suggests that repeated
exposure is generally needed.
A third explanation for the absence of eﬀects in the VS may be that the control animal
chosen for this study was a marten. Most people in Sweden have never seen a marten and
thus it may have had a novelty value that caused an orienting response that prolonged
response times. Moreover, the pictures of martens and bears were about the same size on
the screen, which made the discrimination between them harder than in previous research
using a wolf as the control animal (Flykt et al., 2013).
A fourth explanation relates to the computerized response formats in both VS and IAT.
This required more training than expected and the results therefore partly reﬂect a learning
process. That is, from the baseline measures to posttest 1 most the participants became
accustomed with entering their responses by means of the computer keyboard. The participants therefore hesitated less in the posttests and consequently responded faster. The setup of the IAT and the VS tasks needs further adaptation to ﬁeld studies for example by
adding a practice session and involving a broad range of participants. Moreover, additional
participants may be needed to strengthen the power of the statistical analyses.
Nevertheless, the results suggest that exposure combined with modeling may be an
adequate way to meet people’s feeling of fear of brown bears. This supports the proposals
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of animal and habitat exposure in wildlife literature (Johansson & Karlsson, 2011; Prokop
& Fancovicová, 2010; Røskaft et al., 2003). The intervention was speciﬁcally developed in
relation to current knowledge on Scandinavian brown bear behavior and the situation in
Sweden, characterized by a lack of trust among the public, local, regional, and national
authorities, and stakeholder, groups (Sjölander-Lindqvist, Johansson, & Sandström, 2015).
Considering human cultural diﬀerences, as well as diﬀerences among bear populations
and species, the results cannot be generalized directly to other areas.
Exposure to the animal is a crucial component in treatment of snake and spider
phobias (Öst, 1989, 1996), but habitat exposure does not seem to be important.
However, brown bears are fundamentally diﬀerent in size, behavior, and complexity
from spiders and snakes, which are the animals usually studied in relation to animal
fears. Moreover, fear of brown bears seems in general not to meet the criteria for animal
phobia. To fulﬁll the criteria for DSM-IV diagnosis “Speciﬁc phobia,” there should be
regular strong fear reactions to a speciﬁc stimulus category that incapacitates daily life
(American Psychiatric Association, 1994). In the present case, both exposure to the animal
and the habitat might be relevant, because attention to certain clues is important to avoid
potential harmful encounters.
It has been argued that wildlife conservation and management programs require
integration of knowledge from multiple disciplines in ways that enhance understanding
of interrelationships between humans and the environment (Manfredo, Teel, & Henry,
2009; Sjölander-Lindqvist et al., 2015). This research shows that close collaboration
between ecology and psychology may help identify new management strategies to facilitate
the coexistence between humans and brown bears. The natural science results obtained on
how brown bears react to humans could be carried over to human behavioral sciences and
implemented in interventions to address human reaction to brown bears. Further studies
are needed to better understand the psychological characteristics of fear of brown bears,
but also to disentangle the relative individual and combined contribution of parameters
such as habitat and animal exposure, direct, in vivo, and indirect, media, exposure, and
behavior modeling. In such studies, it would also be essential to measure antecedents of
self-reported fear of brown bears (Johansson et al., 2012b) as well as to incorporate
physiological measures (Flykt et al., 2013).

Implications for management
From a management point of view, it should be recognized that the guided bear walks were
characterized by direct exposure to brown bears and their habitat. Although the bear was
never visible, its presence could be determined from the signals given by the VHF tracking
equipment, showing that the participants were homing in closer to the bear. This type of
exposure under controlled conditions, combined with modeling of appropriate behavior in
a situation perceived as threatening, should not be considered similar to exposure by
random experiences that may occur when people live in areas with brown bears.
The intervention we evaluated has practical limitations, is costly, and is not suitable for
reaching large numbers of people. Animal exposure may also have animal welfare and
ethical implications, because it inﬂuences and disturbs the animal. Brown bears avoid
humans by being active at night, and inactive and resting in cover during the day (Moe
et al., 2007). In addition, bears respond to direct encounters with humans by becoming

14

M. JOHANSSON ET AL.

even less active during daytime hours for the next several days, which may inﬂuence
resting and foraging periods, and ultimately their ecological performance (Ordiz et al.,
2013).
A solution would be to ﬁnd ways so the intervention has an eﬀect without direct
exposure to the animals, involving walks towards radio-collared animals. Habitat exposure
or indirect exposure using virtual reality or ﬁlm are methods that could be tested.
Exposure might be a feasible intervention to reduce people’s feelings of fear of encountering brown bears and introduction of the intervention may help people who avoid outdoor
activities, such as mushroom- and berry-picking. The design of the intervention must be
developed further to make it practical and cost eﬀective before it can be used in practice to
address people’s feeling of fear of brown bears.
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