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Abstract
Research suggests that certain individuals exhibit vulnerability through their gait, and that 
observers select such individuals as those most likely to experience victimization. It is cur-
rently assumed that the vulnerable gait pattern is an expression of one’s submissiveness. 
To isolate gait movement, Study 1 utilized kinematic point-light display to record 28 indi-
viduals walking. The findings suggested that victimization history was related to gait vul-
nerability. The results also indicated that, contrary to expectation, individuals with more 
vulnerable features in their gait were more likely to self-report dominant personality char-
acteristics, rather than submissive characteristics. In Study 2, a sample of 129 observers 
watched the point-light recordings and rated the walkers on their vulnerability to victimiza-
tion. The results suggested that observers agreed on which walkers were easy targets; they 
were also accurate in that the walkers they rated as most likely to experience victimization 
tended to exhibit vulnerable gait cues. The current research is one of the few to explore 
the relationship between internal dispositions and non-verbal behavior in a sample of self-
reported victims. The findings provide exciting insights related to the communicative func-
tion of gait, and the characteristics that may put some individuals at a greater risk to be 
criminally targeted.
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Introduction

It has been argued that personality traits are not actually directly observable, but rather 
inferred from behaviors such as leg movements, facial expressions, and patterns of touch 
(Mischel 1999; Simpson et  al. 1993). As these behaviors are visible and thus easily 
detected by others, they can be used to assess an individual’s state and intention(s); infer-
ences are made regarding one’s mood, attitude, interpersonal role, personality, and severity 
of pathology, from nonverbal behavior (Ekman and Friesen 1969; Simpson et  al. 1993). 
For instance, Richards et  al. (1991) found that observers could accurately differentiate 
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dominant women from submissive women by the body movements they exhibited during 
conversation (e.g., submissive women appeared to use less expansive movements and ges-
tured more often with their hands and feet). Interestingly, those who had been rated as 
submissive were also subsequently judged as more likely to be a victim of sexual assault.

Indeed, nonverbal behaviors do not only signal various traits and emotions to others, but 
also inspire action (e.g., approach or avoidance behavior) in the observer. Simpson et al. 
(1993) explored personality and nonverbal behavior during relationship initiation. They 
found that women with an unrestricted socio-sexual orientation (i.e., those who engage in 
sexual relationships quickly, without concern of commitment or partner familiarity) were 
significantly more likely to lean forward and cant their heads, relative to women with 
restricted socio-sexuality. The nonverbal behavior of the female has relevance for the male 
in that she is communicating her interest level, which simultaneously indicates whether 
he should initiate an approach (or vice versa). Certain behavioral displays of affiliation, 
such as head cants, appear to communicate “contact-readiness” and are aimed at facilitat-
ing intimacy (Eibl-Eibesfeldt 1989). Burgoon (1985) argues that, similar to flirting behav-
ior, some submissive behaviors signal sexual interest and are postulated to induce approach 
behavior in others; these same behaviors may also suggest vulnerability. It is hence possi-
ble that nonverbal cues of submissiveness may unintentionally instigate approach behavior 
in offenders during target selection.

Nonverbal Cues of Vulnerability for Offenders

The rational choice approach to crime argues that offenders decide to commit offences 
based on available, albeit limited information (i.e., rationality is “bounded” by time, 
information, knowledge, and mental resources; Beauregard and Leclerc 2007; Cornish 
and Clark 1986; Snook and Cullen 2009). Offenders may decide their course of action by 
weighing the costs and benefits associated with the various methods available to them. 
Research indicates that cues of vulnerability are particularly important in the selection of 
victims for interpersonal crimes (e.g., mugging and sexual assault; Book et al. 2013; Ste-
vens 1994; Wheeler et al. 2009). Targeting vulnerable individuals is likely to increase the 
chances of successful goal acquisition (i.e., sexual gratification, money, power, etc.), and 
thus becomes a crucial factor in the offender’s decision-making framework.

Early work by Myers et al. (1984) suggested that individuals who report previous vic-
timization tend to exhibit low dominance, low assertiveness, and less social presence, rela-
tive to individuals without histories of assault. In stranger-observer studies, individuals can 
reliably report which targets display such characteristics and also tend to report these same 
individuals as those most likely to be re-victimized in the future (e.g., Book et al. 2013; 
Richards et al. 1991; Wheeler et al. 2009). In other words, victims of crime who exhibit 
submissive behaviors (the 180° opposite of dominance in the interpersonal circumplex 
model of personality; Markey and Markey 2009; Trapnell and Wiggins 1990; Wiggins 
1995), tend to be identified as those most likely to experience future victimization. In fact, 
past victimization appears to be highly predictive of future victimization. For example, the 
risk of new assault for a previously assaulted individual is more than four times higher 
compared to someone without a history of assault (Kilpatrick and Acierno 2003). Thus, a 
small proportion of the population experiences disproportionate amounts of criminal vic-
timization (Kilpatrick et al. 1997).

Past victimization may predict future risk because: (1) being victimized alters the indi-
vidual in some way (e.g., individuals who are victimized may experience anxiety, and 
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research suggests that highly anxious individuals are at an increased risk for experiencing 
victimization; Lauritsen and Quinet 1995), or (2) because there is an unmeasured aspect 
of the victim that fosters their repeated selection by offenders (e.g., they exhibit risk-tak-
ing tendencies and/or work in a dangerous profession; Lauritsen and Quinet 1995; Sparks 
1981). It has been argued that the delineation of gait behavior in particular, is a key compo-
nent in nonverbal communication between individuals (Thoresen et al. 2012) and could act 
as an important cue for offenders (e.g., Grayson and Stein 1981).

An individual’s gait is one of the first behaviors that an observer has access to that can 
help them form impressions about another person, and is thus useful for making judgments 
of others (e.g., Ikeda and Watanabe 2009; Schneider et al. 2014).

Interestingly, research has demonstrated that certain gait patterns may indicate signifi-
cantly more vulnerability relative to others (Book et  al. 2013; Grayson and Stein 1981; 
Wheeler et al. 2009). A keystone study by Grayson and Stein (1981) examined differences 
in movement by video-taping individuals walking down the street and then asking offend-
ers to rate their likelihood of assault. The findings revealed that five gait movement catego-
ries differentiated victims from non-victims. Victims, it seems, tend to have long or short 
strides, a lateral (i.e., weight shifts side to side), diagonal, or up/down shift movement, a 
gestural walk (i.e., movement activates only a part of the body [e.g., the legs]), unilateral 
arm/leg movements (i.e., anti-synchronous movement; only one side of the body moves at 
a time), and lifted foot movements. A later study using college students and police officers 
as judges, replicated these findings (Murzynski and Degelman 1996).

Moreover, those who report actual victimization experiences appear more likely to 
exhibit the “victim” walk compared to individuals without histories of victimization 
(Wheeler et al. 2009). Therefore, it has been suggested that offenders may use gait as a cue 
for vulnerability, enabling target selection. For example, extending prior research, Wheeler 
et al. (2009) explored the relationship between ratings of vulnerability, gait, psychopathy, 
and one’s victimization history. Because psychopaths are characterized by their ability 
to manipulate and charm others (Hare 2003; Hare and Neumann 2006), they have been 
argued to be “successful opportunists” that are skilled in recognizing cues of vulnerability, 
ultimately increasingly the chances of successful goal acquisition (Gunns et al. 2002).

Wheeler et al. (2009) filmed students walking before asking if they had ever been vic-
timized. The recorded walks were coded according to Grayson and Stein’s (1981) move-
ment categories and a total vulnerability score was assigned to each target. A separate sam-
ple was asked to imagine themselves as a mugger, rate the targets on their vulnerability to 
victimization, and complete a psychopathy scale. The results revealed that individuals who 
had been given high vulnerability scores on the movement categories were more likely to 
have self-reported previous victimization. Moreover, those with higher psychopathy scores 
were more likely to select individuals who had been previously victimized as those most 
vulnerable to future victimization. These findings were later replicated when the same set 
of “walkers” were shown to a sample of offenders (Book et al. 2013); supporting the argu-
ment that gait may, to some extent, explain certain cases of victim recidivism.

Assessing Gait Using Kinematic Point‑Light Display

Given that there are confounds related to studying gait patterns, which make it unclear 
if observers are making judgments based on gait alone, or other, related features such as 
age or attractiveness, some studies have utilized kinematic point-light display technology 
to record individuals walking (e.g., Gunns et  al. 2002; Sakaguchi and Hasegawa 2006). 
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Point-light display captures light-reflected body movement. The recording that is produced 
shows a moving lighted skeleton (with extraneous cues such as hair and weight, removed). 
Point-light display has been used mainly to infer personality and demographic information 
from gait patterns. It has been shown, for example, based on short observations of point-
light figures, that individuals can reliably identify themselves (Beardsworth and Buckner 
1981) and their friends (Cutting 1977), age in strangers (Montepare and Zebrowitz-McAr-
thur 1988), and dominance (Montepare and Zebrowitz 1993).

Point-light display is based on the principle of kinematic specification of dynam-
ics (KSD). KSD maintains that an organism’s “dispositions” constrain and determine its 
kinematic (i.e., movement) pattern (Gunns et al. 2002; Runeson and Frykholm 1983). In 
humans, such dispositions include both mechanical properties (i.e., anatomical makeup), 
as well as internal states such as emotions and intentions (Runeson and Frykholm 1983). 
Species-specific information (actions, emotions, intentions, sex, identity, etc.) are therefore 
available to observers via movement patterns (Runeson and Frykholm 1983). In accord-
ance with the KSD principle, it seems that through gait, individuals may communicate 
genuine characteristics of themselves to others. Satchell et  al. (2017), for instance, used 
point-light display to investigate how personality traits manifest in gait. They found that the 
magnitude of upper and lower body movement, as well as walking speed, were associated 
with the Big Five personality traits and aggression.

However, it remains unclear whether or not one’s submissiveness “leaks” into gait, 
thereby cueing their vulnerability to potential victimization. In one of the few studies to 
examine the kinematic gait movement of previously vctimized individuals, Sakaguchi and 
Hasegawa (2006) found that, similar to Grayson and Stein’s (1981) “victim” walk proto-
type, females with shorter strides and slower gaits, were rated as most vulnerable to sexual 
exploitation. In terms of personality, these walkers (who were rated as likely victims by 
the observers) rated themselves as neurotic, shy, and introverted—correlates of submissive-
ness (Melchior 1990). However, the women who reported actual past sexual exploitation 
were not the same individuals exhibiting the “victim” walk, nor those chosen by the raters 
as future victims. Therefore, the association between the walkers’ self-reported personal-
ity traits, victimization history, and the accuracy of observers’ ratings was only partially 
supported.

Similarly, Gunns et al. (2002) found observers agreed that individuals with more vulner-
able features present in their walk [coded according to Grayson and Stein’s (1981) findings] 
would be easiest to attack, simply by observing brief clips of their degraded gait move-
ment; in other words, observers selected the same targets to exploit. Gunns et al. (2002) did 
not, however, attempt to determine the accuracy of such ratings, nor did they measure the 
walkers’ personality traits. Because the walkers were not asked about their victimization 
history, it was not possible to determine if individuals with prior victimization experiences 
were those exhibiting the characteristic “victim walk,” if these individuals were highly sub-
missive, and/or if observers selected such individuals as those most likely to experience 
victimization in the future.

The Current Studies

Although advances have been made in understanding how individuals detect cues of non-
verbal vulnerability (e.g., Burgoon 1985; Richards et  al. 1991), and the extent to which 
detection ability depends on observer personality (e.g., Book et  al. 2013; Wheeler et  al. 
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2009), significantly less attention has been paid to the traits of the walkers. Given the 
underlying link between vulnerability and submissiveness (Richards and Mcalister 1994; 
Hareli et al. 2009; Prabaharan 2015), such as the fact that submissiveness can be defined 
as the tendency to behave in helpless, appeasing, and fearful ways (Carli et al. 1995), the 
existing literature has largely assumed that the “victim” walk is an expression of submis-
siveness. However, there has yet to be an examination of whether previously victimized 
individuals who score high on submissive personality traits actually exhibit more vulner-
able gait features. If they do, it would be important to determine the extent to which highly 
submissive individuals are at risk of being targeted (simply because of their body lan-
guage). Furthermore, considering that claims regarding observer detection ability relies, in 
large part, on the association between genuine characteristics of the walkers (e.g., personal-
ity traits, victimization history) and the observers’ ratings, examination of this relationship 
is overdue.

Additional research exploring the communicative function of isolated gait movements 
is also required. Clarification of the type of information exhibited through gait, when 
confounds have been eliminated, may contribute to a greater understanding of the role of 
nonverbal behavior in personality expression. The ability of non-psychopathic observers 
to then detect information (such as submissiveness and/or vulnerability) from gait, also 
requires study. It remains unclear if only “social predators” (e.g., psychopaths) are able to 
detect vulnerability from gait, or if this is a more universal phenomenon. Finally, a greater 
distinction between accuracy (achieved through “self-other agreement,” whereby one ques-
tions the targets on their own personality traits and/or victimization history, and subse-
quently correlates these self-reports with the observers’ ratings; Yeagley et al. 2007), and 
consensus (simply defined as the rate of agreement among observers), is required if one 
wants to determine if observers are truly detecting individuals who have submissive per-
sonalities from gait cues, and/or if they select past victims as future victims.

Study 1

The purpose of Study 1 was to explore whether the association between victimization his-
tory and the “victim” walk gait pattern (Grayson and Stein 1981) could be explained by 
personality. Male victims have often been ignored in the literature, and yet account for 
nearly half (48.8%) of all victims of violent crime (Truman 2011). Thus, the current study 
included male, as well as female walkers. Furthermore, a control group of individuals who 
indicated that they had never been victimized were included so that comparisons with self-
reported victims could be conducted. In order to examine the communicative function of 
gait movement specifically, participants were recorded using kinematic point-light display 
technology. The use of kinematic point-light display may help to both: (1) validate notions 
that variations in biological gait patterns affect vulnerability ratings, and (2) explore the 
type of internal dispositional states that observers detect in order to infer vulnerability from 
gait cues.

Hypotheses

Research indicates that past victims are more likely to display a vulnerable gait pattern rel-
ative to others without victimization histories (e.g., Book et al. 2013). Thus, it was hypoth-
esized that individuals who had been victimized would be significantly more likely to 
exhibit vulnerable features in their gait. Furthermore, to date, the literature has suggested 
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that individuals with vulnerable movement patterns are inherently more submissive and 
thus more likely to experience victim recidivism (i.e., an individual’s submissiveness is 
expressed through their gait; e.g., Richards et al. 1991; Richards and Mcalister 1994; Pra-
baharan 2015). Therefore, it was also hypothesized that individuals who exhibited vulnera-
ble gait cues would be more likely to report submissive personality traits. Lastly, consistent 
with Myers et al. (1984), it was expected that individuals who had been victimized would 
be more likely to report submissive personality characteristics. Personality was thought to 
(partially) explain why those who have been victimized appear to exhibit vulnerable gait 
cues.

Study 1: The Walkers

Method

Participants

The sample for Study 1 consisted of 28 students from Carleton University in Ottawa 
Ontario, Canada. Approximately 64.3% (n = 18) of the sample was female, and 35.7% 
(n = 10) was male. Participants ranged in age from 18 to 32 years (M = 20.03, SD =2.89). 
There were no significant differences in age between males (M =20.60, SD =2.07) and 
females (M =19.76, SD =3.22), t (29) = − .75, p = .46, d = .31. The majority of partici-
pants were Caucasian (71%, n = 22), 12.9% (n = 4) were Asian, 6.5% (n = 2) were African 
Canadian/Black, 3.2% (n = 1) were First Nations/Aboriginal Canadian/Native Canadian, 
and 6.5% (n = 2) designated themselves as from another unspecified ethnic background. 
Approximately 57.1% (n = 16)1 of the sample indicated that they had been violently and/
or sexually victimized.2 There was an equal ratio of individuals who reported a history 

1 Although the seemingly high number of victimized walkers could have implications for the observer’s 
judgments of vulnerability in Study 2 (such that they might have expected only one or two walkers to be 
vulnerable to victimization, unduly contributing to lower ratings of the others), the relatively equal divide 
of victimized versus non-victimized walkers is actually reflective of the university from which they were 
sampled: A mass call was sent to all incoming first and second year undergraduate psychology students. 
N = 1397 responded, and 51.8% (n = 720) reported that they had been victimized. While the rate of vic-
timization tends to be lower in the general population (e.g., approximately one quarter of all Canadians 
report that they have been criminally victimized in preceding years [Perreault and Brennan 2010]), similar 
percentages have been reported in other studies investigating victimization in student populations (e.g., Fass 
et al. 2008).
2 Preliminary research exploring the type of victimization that individuals have experienced has found that 
observers may be more proficient at identifying those with violent and sexual victimization histories, rela-
tive to those who have been violated less interpersonally (e.g., Selkin 1975; Stevens 1994; Wheeler et al. 
2009). However, the definition of victimization has remained arguably quite broad in gait vulnerability stud-
ies. For example, in Wheeler et al.’s (2009) study, victimization was simply defined as being equal to or 
greater than bullying. Therefore, the present study attempted to focus on sexual and violent victimization 
specifically. Sexual victimization was defined as, “sexual abuse, any non-consensual sexual activity (e.g., 
sexual assault, rape, etc.), threat of unwanted sexual contact, sexual trafficking, sexual defamation (e.g., 
sending of nude photos), sexual coercion, etc.” Violent victimization was defined as, “physical bullying, 
in addition to any of the following crimes: Robbery, mugging, assault, physical abuse, neglect, harassment, 
battery (e.g., intimate partner violence), kidnapping, gang violence, threats, etc.”
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of violent victimization (39.3%, n = 11) and sexual victimization (39.3%, n = 11).3 The 
remaining 42.9% (n = 12) of individuals had not been victimized; this set acted as the con-
trol group. No other identifying information was collected from the participants. The proto-
col was approved by the Carleton University Ethics Committee for Psychological Research 
(REB #15-057).

Measures and Equipment

Study 1 took place in Carleton University’s Motion Capture Laboratory, which is located in 
The School of Information Technology. The laboratory itself is a large 27′ × 38′ rectangular 
room (Joslin 2010). The oversized area allows for optimal recording of moving targets and 
ensures that the reflective markers on the suits of the moving targets, are detected. The 
space was darkened in order to prevent the images from being obscured from outside infra-
red light. All reflective surfaces were removed so that the cameras captured only target-
specific information.

The motion capture system consists of 10 mounted Vicon MX40 cameras (Joslin 2010). 
The specialized cameras are designed such that they only illuminate the reflective markers 
on the suit of the walking targets. The recording that is produced appears as grayscale light. 
Participants in the current study were asked to wear a black Vicon suit. The Vicon suit 
used in the Motion Capture Laboratory has adhesive properties (it is made of Velcro-hoop 
material), which allow retro-reflective globe-shaped markers to be attached using Velcro-
hook pads (Joslin 2010). For the purposes of the current experiment, 18 mm markers were 
used; this size is ideal for body tracking because the markers are soft, flexible, and can be 
easily detected by the cameras. The placement of the markers and all calibration was con-
ducted according to the Vicon 512 Instruction Manual (Woolard 1999), by an independent 
party trained in Motion Capture technology.

The video footage was edited in order to ensure that each walker appeared clearly as 
a point-light figure (a screen capture of one of the walkers viewed from the back is pre-
sented in Fig. 1); each video was also reduced to an approximately 10 s clip (consistent 
with Book et al. 2013; Wheeler et al. 2009). Studies often ascribe to using non-veridical 
point-light display, wherein the markers are used as points to estimate joint centers which 
then give rise to an approximated figure (e.g., Cutting and Kozlowski 1977; Troje et  al. 
2005; Vanrie et al. 2004). However, because the present study was concerned with elimi-
nating confounds thought to have an effect on perceptions of vulnerability (e.g., clothing, 
attractiveness), the veridical versions were used. As such, the point-light figures show the 
true location of all reflective markers, providing observers with a potentially more precise 
indication of each walker’s gait movement, while concealing other cues. The figures may 
thus have provided observers more information than in related studies (e.g., Gunns et al. 
2002; Sakaguchi and Hasegawa 2006), but not so much as to potentially confound the find-
ings in full-light conditions (e.g., Book et al. 2013).

Each participant received an experimental package to be completed in addition to the 
point-light recording session. The package contained several measures including a demo-
graphic survey (comprised of three questions that asked participants to indicate their age, 
gender, and racial/ethnic background), a victimization history questionnaire (Book et  al. 

3 Several of the walkers indicated that they had been both violently and sexually victimized; these walkers 
contributed to both the violent victimization count and the sexual victimization count.
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2013; Wheeler et al. 2009), and a personality assessment (the Revised Interpersonal Adjec-
tive Scales—Big Five [IASR-B5]; Trapnell and Wiggins 1990).

Victimization History Questionnaire Extended

The Victimization History Questionnaire is a short, self-report survey that was originally 
developed and piloted with an undergraduate student population at Brock University in 
Ontario, Canada (Wheeler et al. 2009). It asked students to report whether or not they had 
ever been victimized (yes/no), and if they had been victimized, the number of times. The 
survey was revised for the current study to ask participants if they had ever experienced 
violent victimization, sexual victimization, or any type of victimization in a yes/no format. 
Such ratings were dichotomously coded such that individuals who indicated that they had 
been victimized received a rating of one; those without victimization histories received a 
rating of zero. A short glossary was included in the Victimization History Questionnaire 
Extended version to help participants discriminate between sexual and violent victimiza-
tion, if necessary.4

Revised Interpersonal Adjective Scales‑Big Five

The IAS-R consists of eight scales, one for each interpersonal trait: Warm-Agreeable, 
Gregarious-Extraverted, Assured-Dominant, Arrogant-Calculating, Cold-Hearted, Aloof-
Introverted, Unassured-Submissive, and Unassuming-Ingenuous. Each of the eight scales 

Fig. 1  Back view screen capture 
of one of the walkers

4 If a participant responded positively to any of the victimization questions, then they were directed to 
answer 11 additional questions. One question asked about the frequency with which they had experienced 
victimization (e.g., once versus 5 + times), another question asked them to report how long ago the victimi-
zation event had occurred (e.g., very recently versus very long ago [5 + years ago]), and nine of the ques-
tions pertained to the subjective impact/influence that the experience had on them. These questions are not 
explored in the current paper.
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in the IASR-B5 consist of eight personal adjectives (Trapnell and Wiggins 1990). For 
example, items 7 and 9 on the warm-agreeable scale are “soft-hearted” and “kind,” respec-
tively. The Five-Factor dimensions also have their own scales, each of which are comprised 
of 20 adjectives. Individuals are required to self-report on the adjectives (ranging from 
1 = extremely inaccurate to 8 = extremely accurate), the degree to which they describe their 
own characteristics. Each scale is scored by obtaining the mean of the relevant adjective 
ratings that comprise it. The measures contained in each package were ordered randomly to 
control for potential order effects.

Procedure

A mass call went out to all incoming first year (and various second year) undergraduate 
psychology students at Carleton University. Students with a violent and/or sexual vic-
timization history, who provided their contact information, were invited to participate in a 
study examining the association between memory and movement. A random cohort of stu-
dents without victimization histories were also invited in order to obtain a control group. 
Interested individuals could sign-up for an available time-slot through the university’s 
research participation network.

Upon arrival, participants were presented with a consent form outlining the possible 
risks and benefits of taking part in the study. All participants consented and were asked 
to change into a black Vicon suit. They were then calibrated to the cameras, and told that 
recording had begun. They were asked to watch one of the researchers walk in a zig-zag 
pattern (which they were told to remember as a faux memory exercise). They were then 
told to retrace the pattern themselves, and to walk off the set once they were done. The 
memory task was included in order to elicit the most natural gait possible from the partici-
pants (i.e., to distract them from focusing on their movement).

Once the technician confirmed that an acceptable gait sequence had been captured, par-
ticipants were told that the recording had finished and they were invited to change back 
into their regular clothing. Participants were then asked to complete the study package 
(which included a set of instructions, as well as the various questionnaires). Upon comple-
tion, participants were debriefed about the full purpose of the study. The entire study took 
each participant approximately 1 h to complete and participants were compensated for their 
time by receiving one study credit (1%), which could be allocated to one of their introduc-
tory psychology courses.5

Results

The edited point-light videos were used to code the walkers’ movements. Two independent 
raters coded all 28 walkers; both were blind to the victimization history of the walkers. The 
movement code used was adopted from Ritchie (2014), and based on the significant find-
ings in the original research by Grayson and Stein (1981). Inter-judge agreement was rea-
sonably high for all of the movement categories (Cohen’s kappa ranged from .75 to 1.00). 
In line with previous studies, the ratings were tallied across categories, and each walker 
was provided a total vulnerability score (e.g., Wheeler et  al. 2009). Low vulnerability 

5 Several participants had already fulfilled their study credit maximum and/or simply requested to volunteer 
their time.
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scores (e.g., 0, 1, 2) indicated that the walker had little or no vulnerability cues present 
in their gait pattern. Higher scores, up to a possible total score of five, indicated that the 
walker had most, or all of the vulnerability features present in their gait pattern.

Approximately 53.5% (n = 15) of the walkers had a low total vulnerability score (i.e., 
they scored between 0 and 2). On the other hand, 46.4% (n = 13) of the walkers had a high 
total vulnerability score (i.e., they scored between 3 and 5). On average, the majority of 
walkers were perceived by the coders as having a gait style with low to average vulnerabil-
ity (i.e., M = 2.39, SD = 1.57). There was no significant difference in vulnerability between 
male (M = 2.40, SD = 1.65) and female walkers (M = 2.39, SD = 1.58), t (26) = -.02, p = .99; 
d = .01.

Gait Pattern Vulnerability

The present study sought to replicate the relationship between victimization history and 
the exhibition of vulnerable gait characteristics. As expected, gait pattern and victimization 
history were significantly correlated, rrb = .55, p < .01. Therefore, individuals who had been 
victimized were significantly more likely to exhibit vulnerable features in their gait.

Victimization History, Gait, and Personality

It was predicted that individuals who exhibited vulnerable gait cues would be more likely 
to report submissive personality traits. However, contrary to expectation, a significant posi-
tive correlation was observed between gait and the Assured-Dominant scale in the IASR-
B5, rs [25] = .46, p = .02. The correlation between gait and the Unassured-Submissive scale, 
on the other hand, was negative, and did not reach statistical significance, rs [25] = − .34, 
p = .08. These findings suggest that individuals with more vulnerable features present in 
their gait are significantly more likely to self-report dominant personality characteristics. 
None of the other correlations conducted between gait and the personality scales reached 
significance.

It was further predicted that individuals who had been victimized would be more likely 
to self-report submissive personality characteristics. Again, contrary to expectation, no 
relationship was observed between the Unassured-Submissive scale and self-reported vic-
timization history, rpb = .03, p = .88. Interestingly, however, although not significant, the 
relationship between the Assured-Dominant scale and victimization history was positive 
(rpb = .16, p = .39). None of the correlations conducted between victimization history and 
the personality scales reached significance (Table 1).

Lastly, recall that it was expected that personality would (partially) explain why those 
who have been victimized appear to exhibit vulnerable gait cues. In an attempt to com-
pensate for the low power characteristic of small samples, a bootstrapped mediated ordinal 
regression was conducted to examine whether personality (dominance specifically in this 
case because it was the one scale that correlated significantly with gait) could account for 
the relationship between victimization history and the vulnerable gait pattern observed in 
participants (Hayes 2013; see Fig. 2 for a pictorial representation of these analyses).

Victimization history was entered as the predictor, the walker’s self-reported score for 
the Assured-Dominance scale was entered as the mediator, and gait pattern was entered as 
the outcome variable. The total effect was statistically significant (path c; b = 1.71, p <.01, 
95% CI [.67, 2.75]). Therefore, victimization history significantly predicted the vulner-
ability level of one’s gait pattern. More specifically, on average, those who self-reported 
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Table 1  Correlations between 
personality, victimization history, 
and gait

IASR-B5 = Revised interpersonal adjective scales big five. Higher 
scores on the IASR-B5 are indicative of greater participant agreement 
on the items in that scale, whereas lower scores are indicative of less 
agreement
a N = 27; three videos were not useable and a gait vulnerability score 
could not be computed for them. They were removed from the present 
analyses. One participant scored highly on both the Unassured-Sub-
missive scale and on a general negative affect scale. They were also 
removed from the analyses so that affect did not confound the results. 
rs = Spearman’s Rank-Order Correlation. *p < .05. The gait pattern 
scale variable ranged from 0 = no vulnerable cues present, to 5 = all 
vulnerable cues present
b N = 30; one participant scored highly on the unassured-submissive 
scale and on a general negative affect scale. They were removed 
from the present analyses so that affect did not confound the results. 
rpb= Point-Biserial correlation. Victimization history was coded as 
1 = they reported sexual and/or violent victimization; the control group 
was coded as 0

IASR-B5 scale variables Gait  patterna Victimization 
 historyb

rs p rpb p

Unassured-submissive − .34 .083 .03 .881
Assured-dominant .46 .016* .16 .390
Gregarious-extraverted .05 .813 − .27 .149
Warm-agreeable .30 .126 − .02 .933
Unassuming-ingenuous .07 .739 − .03 .857
Aloof-introverted − .10 .609 .09 .648
Cold-hearted − .28 .152 .10 .615
Arrogant-calculating − .21 .290 .02 .933
Conscientiousness − .01 .945 − .09 .657
Neuroticism − .13 .524 − .09 .622
Openness to experience .26 .197 .21 .270

Fig. 2  Mediation model examin-
ing the relationship between vic-
timization history, gait pattern, 
and personality

Assured-
Dominance

Gait PatternVictimization
History

path a path b

path c’

path c 
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that they had been violently and/or sexually victimized received higher gait vulnerability 
scores. Indeed, victimization history explained 30% of the variance in gait pattern scores. 
There was also a significant relationship observed between victimization history and gait 
pattern when Assured-Dominance was explicitly controlled for (path c’; b = 1.41, p = .01, 
95% CI [.34, 2.48]).

Next, a significant relationship was observed between personality (i.e., Assured-Dom-
inance) and gait pattern when victimization history was controlled for (path b; b = .55, 
p = .04, 95% CI [.02, 1.09]); the regression coefficient indicated that as dominance ratings 
increased, so did the vulnerability score of one’s gait pattern. However, victimization his-
tory did not significantly predict dominance (i.e., path a; b = .54, p = .10, 95% CI [− .12, 
1.20]), and victimization history only accounted for 10.4% of the variance in Assured-
Dominance scores. Interestingly, however, given the positive regression coefficient, it 
appeared that individuals with sexual and/or violent victimization histories had more domi-
nant personalities relative to those who had not been victimized.

The 95% CI for the indirect effect (a*b) included zero (and b = 0 refers to no effect). 
Therefore, mediation could not be established (ab = .30, 95% CI [− .04, .96]); dominance 
could not explain the relationship between victimization history and gait pattern. Indeed, 
the mediator only accounted for 17% (percent mediation [PM] = .17) of the total effect. The 
completely standardized indirect effect  (abcs) was approximately 10%. Thus, it appears that 
while individuals with victimization histories tend to have a more vulnerable gait pattern, 
this elevated tendency cannot be attributed to their personality features (at least, as these 
personality features were measured in the current sample of participants).

Discussion

Study 1 consisted of four major hypotheses. The first hypothesis predicted that individu-
als with prior victimization experiences would be more likely to exhibit vulnerable gait 
cues. As expected, individuals with a victimization history were more likely to display vul-
nerable gait cues compared to individuals without a victimization history. The large effect 
(Cohen 1992) is consistent with previous literature (e.g., Book et al. 2013; Wheeler et al. 
2009), and suggests that gait may be a valid indicator of vulnerability. Importantly, the 
current study removed extraneous cues such as clothing, age, and attractiveness by filming 
the targets in point-light conditions. Therefore, the coding of each walker’s gait was based 
exclusively on their movement pattern. Together with other, similar research (e.g., Gunns 
et al. 2002; Sakaguchi and Hasegawa 2006), the results provide convincing evidence that 
individuals who have been victimized exhibit a considerably different movement pattern 
compared to those who have not experienced victimization.

The second, third, and fourth hypotheses in Study 1 pertained to the personality of the 
walkers. Given how submissiveness can be defined (e.g., as behaving helplessly; Carli et al. 
1995), as well as prior literature in the areas of nonverbal behavior and personality (e.g., 
regarding how personality is expressed in behavior; Murzynski and Degelman 1996; Myers 
et al. 1984; Richards et al. 1991), it was predicted that individuals who had been victimized 
and/or who exhibited vulnerable gait features would be more likely to report submissive 
personality traits, and that personality would (at least partially) explain the relationship 
between victimization history and gait. The hypotheses were not supported; the relation-
ship observed between submissiveness and gait was not significant, nor was there a sig-
nificant association between submissiveness and victimization history. The findings could 
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simply be indicative of a power issue since several of the correlations would typically be 
considered a medium effect (Cohen 1992), but failed to reach significance (perhaps as a 
result of the small sample). Interestingly, however, the results did reveal that individuals 
who exhibited the “victim” walk pattern were significantly more likely to report dominant 
personality characteristics. More fine-grained analyses would likely confirm whether domi-
nance is actually expressed in the features noted by Grayson and Stein (1981).

An exploratory mediated regression analysis was then conducted to examine whether or 
not dominance could account for the relationship between victimization history and gait. 
The results suggested that both previous victimization and dominance could independently 
predict the vulnerability of one’s gait. However, dominance could not explain the associa-
tion between victimization history and gait. In other words, dominant individuals and those 
who have been victimized are more likely to display the “victim” walk pattern. However, 
dominant individuals in the present sample were no more likely (than anyone else) to have 
a victimization history (there was no relationship between any of the personality traits and 
reported victimization history).

Collectively, the findings from Study 1 suggest that while much of the current literature 
assumes individuals who are submissive are at an increased risk of experiencing victimiza-
tion, this may not be the case. It is possible that individuals who are submissive actually 
design their lives in a way that lessens their chances of experiencing victimization. For 
example, Beauregard et al. (2007) outline how an individual’s recreational habits, occupa-
tional choices, and even transportation patterns, can impact an offender’s choice of victim. 
If submissive individuals are less likely to party on a regular basis, for instance, or if they 
reside in professions that are generally considered safe and/or those which do not put them 
in regular contact with the public, then offenders may have fewer opportunities to target 
them. In other words, while submissive individuals may be “easy victims” to exploit, they 
may not be opportune victims because they are less likely to engage in “risky” routine 
activities. The availability and/or access to “easy (i.e., submissive) victims” may need to be 
examined as this could influence target selection criteria.

In an effort to disentangle the reasons why previously victimized individuals walk dif-
ferently relative to others, Study 1 examined walker personality. However, it remained 
unclear if observers could detect personality characteristics from gait, and if said traits 
could be used to help make decisions about an individual’s vulnerability. Therefore, Study 
2 explored observer perceptions of walker personality and their apparent vulnerability to 
victimization.

Study 2

Study 2 utilized the recorded point-light displays to investigate the extent to which gait is 
a reliable indicator of victim vulnerability ratings. As noted, kinematic point-light display 
technology has rarely been used to investigate gait as a victim selection cue. Gunns et al. 
(2002) demonstrated that vulnerability ratings continue to correspond to the prototypical 
“victim” walk gait pattern (Grayson and Stein 1981), even when gait is isolated through 
the use of point-light display. However, Sakaguchi and Hasegawa’s (2006) results indicated 
rater consensus, but not accuracy. Therefore, Study 2 aimed to confirm that individuals 
agree with one another regarding which target(s) will be chosen for future victimization, 
and that their ratings are accurate to the extent that those chosen as future victims do in fact 
report a victimization history and/or exhibit a vulnerable gait pattern. It is the first known 
study to examine zero-acquaintance detection ability of personality traits and victimization 
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history from gait cues, in a sample of individuals who self-reported experiencing either 
violent and/or sexual victimization.

Hypotheses

It was expected that the observers would agree (i.e., reach consensus) on which walkers 
were most likely to be victimized (e.g., similar to the findings reported by Gunns et  al. 
2002). It was further hypothesized that observers would agree on which walkers were sub-
missive. Relatedly, since prior research has indicated that observers appear to select past 
victims as future victims based on “thin-slices” of gait information (e.g., Wheeler et  al. 
2009), it was hypothesized that relatively strong self-other agreement correlations (i.e., 
accuracy) would be observed between observer ratings of walker vulnerability to various 
types of victimization and walker self-reports of their own victimization history. As such, 
it was expected that the observer’s ratings of vulnerability would be associated with the 
walker’s gait patterns (i.e., a “victim” walk pattern would be associated with higher ratings 
of vulnerability by observers).

Study 2: The Observers

Method

Participants

The sample for Study 2 consisted of 129 Canadian citizens, who could understand Eng-
lish and who were at least 18 years of age. Approximately 55.3% (n = 52) of the sample 
was female and 44.7% (n = 42) was male. Participants ranged in age from 24 to 81 years 
(M = 49.14, SD =13.93). There were no significant differences in age between males 
(M =46.83, SD =12.73), and females (M =46.31, SD =13.99), t (92) = − .19, p = .85, d = .04. 
The majority of participants were Caucasian (90.6%, n = 116); approximately 5.5% (n = 7) 
were Asian, one individual (.8%) was African Canadian/Black, one individual (.8%) was 
First Nations/Aboriginal Canadian/Native Canadian, and 2.3% (n = 3) designated them-
selves as from another unspecified ethnic background. The protocol was approved by the 
Carleton University Ethics Committee for Psychological Research (REB #15-057).

Measures

Participants were required to complete a two-part online questionnaire. Part 1 consisted of 
the same demographic questionnaire used in Study 1. Part 2 consisted of a 28-item Victim 
Vulnerability Rating Questionnaire.

Victim Vulnerability Rating Questionnaire

The Victim Vulnerability Rating Questionnaire is a measure designed to assess participant 
perceptions of target vulnerability. It asks participants to rate walker vulnerability on a 
10-point rating scale (1 = not at all vulnerable, 10 = completely vulnerable). It also includes 
a set of questions which ask about observer perceptions of the target’s independence, 
exploitability, and capability, among others. Participants are asked to judge statements such 
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as “this person is strong” on a scale ranging from 1 (not at all true) to 10 (completely true). 
For the purposes of the current study, an additional subset of 4 statements were added to 
the questionnaire in order to obtain an indication of the observers’ perceptions of the walk-
ers’ personality. Two of the questions related to the perception of dominance and asked the 
observer’s to rate the walker’s apparent assertiveness and self-confidence. The remaining 
two questions related to the perception of submissiveness and asked the observer’s to rate 
how timid and unaggressive the walkers appeared.6

Procedure

Individuals who met the inclusion criteria (i.e., were Canadian citizens, at least 18 years 
of age, and could understand English) were recruited via an online survey panel. Those 
who were interested in participating could click on a link which directed them to a consent 
form. If they chose to consent, the system then redirected them to the study. The online 
survey began with a set of instructions which informed participants that following a short 
demographic questionnaire, 14 videos7 of individuals walking would be shown. Although 
the videos were randomized in an attempt to control for order effects, the number of times 
that each video was shown across participants was controlled to ensure that each video was 
seen by approximately the same number of observers.8 Therefore, genuine (complete) ran-
domization was not met.

Consistent with Book et al. (2013), Ritchie (2014), and Wheeler et al. (2009), the videos 
lasted approximately 10 s each and the targets were shown walking away from the observ-
ers (i.e., with their backs to the camera). After each video, the Victim Vulnerability Rating 
Questionnaire appeared and asked participants to rate the last seen walker on their vul-
nerability to sexual, violent, and general (any) victimization. In accordance with Wheeler 
et al.’s (2009) study, participants were not made aware of any vulnerability cues prior to 
rating, and were provided as much time as necessary to provide their ratings before moving 
on to the next video. Upon completion (or withdrawal), all participants viewed the debrief-
ing page. It took participants, on average, 35 min to complete the entire study, and every-
one was financially compensated (earning between $.80 and $1.20, depending on where 
they were recruited from) for their time.

Results

To gain a better understanding of the ability of observers to detect nonverbal cues of vul-
nerability and/or of expressed personality, consensus (i.e., agreement among observers) 
and self-other agreement (i.e., agreement between observer ratings and walker ratings) was 
assessed. Recall that it was expected that the observers would reach consensus on which 

6 To maintain a level of consistency across studies, Study 2 utilized the same adjectives comprising the 
Unassured-Submissiveness and Assured-Dominance scales (Trapnell and Wiggins 1990) in Study 1. How-
ever, only four items from the two scales were included (chosen at random); this limited the power to find 
an effect, but was done to reduce rating fatigue and maintain internal validity.
7 Although 28 videos were recorded altogether, each participant in Study 2 viewed only half of the videos 
(randomly selected); this was done in an attempt to reduce participant attrition and/or fatigue, and maintain 
internal validity.
8 Between 56 and 65 participants viewed each video and completed each accompanying questionnaire.
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walkers were most likely to be victimized, and that relatively strong self-other agreement 
accuracy would be obtained. It was further hypothesized that observers would agree on 
which walkers were submissive. However, given the lack of prior research regarding the 
detection of personality traits from gait specifically, observer ratings of walker submissive-
ness were not hypothesized to necessarily correlate with the walkers’ self-reports of their 
own submissiveness.

Consensus

A method conducted in Yeagley et al.’s (2007) study, and Lippa and Dietz’s (2000) study, 
which obtains agreement correlations when there are multiple raters, was used in the pre-
sent study. Consistent with Yeagley et  al. (2007), six observers (male and female) were 
chosen at random. The ratings of the group of six were averaged and subsequently corre-
lated with the average of the remaining observer’s ratings; this process (whereby new ran-
domly selected raters were chosen) was repeated for each item examined. Table 2 provides 
a summary of the consensus correlations.

The bivariate correlation for “Easy Target” was significant, r = .32, p = .05, and indi-
cated that observers agreed on which walkers were easy targets. Observers also agreed on 
which walkers were most vulnerable to sexual victimization, r = .45, p = .01. The Pearson 
correlation for violent vulnerability, however, only demonstrated a possible trend toward 
significance, r = .30, p = .06. These findings suggest that while observers may not agree on 
which walkers are most vulnerable to violent victimization, they do tend to agree on which 

Table 2  Consensus Correlations

Due to issues with reflection and calibration, only 28 of the 31 videos 
were useable. Therefore, N = 28 videos. N = 129 observers. r = Pearson 
correlation. * p < .05

Items rated by observers Observer consensus

r p

Vulnerability items
 Easy target .32 .048*
 Sexual vulnerability .45 .008*
 Violent vulnerability .30 .061

Walker personality items
 Dominance
  Self-confident .38 .024*
  Assertive − .20 .160

 Submissiveness
  Timid .28 .071
  Unaggressive − .19 .163

Descriptive items
 Capable − .11 .294
 Exploitable .26 .089
 Independent − .22 .134
 Protection .14 .246
 Weak .17 .192
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individuals are easy targets overall, as well as which individuals are vulnerable to sexual 
victimization in particular.

In terms of observer perceptions of the walkers’ personalities, the consensus correla-
tions indicated that the observers agreed on which walkers appeared the most self-con-
fident, r = .38, p = .02. However, the correlation between the observers on the assertive-
ness item did not reach significance, r = − .20, p = .16. The observers’ ratings of how timid 
and unaggressive the walkers appeared were also both non-significant (r = .28, p = .07 and 
r = − .19, p = .16, respectively).

Accuracy of Perceived Vulnerability and Actual Victimization

Recall that it was expected that self-other agreement would be observed whereby walkers 
who had experienced victimization would receive higher ratings of perceived vulnerability 
by the observers. Consistent with Book et al. (2013), observers were “…considered to be 
accurate in their judgments if they gave ‘non-victims’ a vulnerability score between 1 and 
5, and if they gave ‘victims’ a vulnerability score between 6 and 10. The midpoint of the 
scale was used because the values from 1 to 5 described the person as not being vulnerable 
to victimization, while values from 6 to 10 described the targets as vulnerable to victimiza-
tion” (p. 2375). The number of observers (for each walker) that were accurate in their rat-
ings were then tallied.

As outlined in Tables 3 and 4, the majority of participants were relatively accurate in 
their judgments of the walkers’ vulnerability to both violent (ratings were accurate for 18 
out of the 28 walkers) and sexual victimization (ratings were accurate for 15 out of the 
28 walkers). In other words, the observers were accurate in their ratings of the walkers’ 
vulnerability to violent victimization 64% of the time. The observers were also accurate in 
their ratings of the walkers’ vulnerability to sexual victimization 54% of the time. Note that 
although Book and colleagues’ (2013) method of determining accuracy is reported, given 
potential issues with: (1) the base rate of victims to non-victims in the sample, and (2) the 
threshold used to determine when a walker is considered “vulnerable” (i.e., using a cut-
off score of 5), an alternative analysis is reported in the Supplemental Material (available 
online).

Accuracy Between Perceived Vulnerability and Gait

Next it was hypothesized that the observer’s ratings of vulnerability would be related to the 
walker’s gait patterns.

Correlational Accuracy

Spearman correlations were calculated between the observers’ (averaged) ratings of the 
walkers’ vulnerability, and the coded gait patterns. The correlation between the averaged 
observers’ ratings of the walkers’ vulnerability to violent victimization and gait pattern was 
significant, rs= .37, p = .02. Similarly, the correlation between the averaged observers’ rat-
ings of the walkers’ vulnerability to sexual victimization and gait pattern was significant, 
rs= .33, p = .05. The results suggested that, on average, observers provided higher vulner-
ability ratings to the walkers with more vulnerable features present in their gait. Given that 
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Table 3  Accuracy of observer ratings of the walkers’ vulnerability to violent victimization

N = 28 videos. N = 129 observers
a Multiple modes were present; the lowest value is presented
b The raw observer responses were recoded for every observers’ score on every walker. If an observer scored 
a victimized walker as a 6 or above, then they received a “1” (i.e., accurate); if an observer scored a non-
victimized walker between 1 and 5, they also received a “1” for accurate. Accurate ratings (i.e., “1′s”) were 
tallied for each walker (i.e., the number of “1′s” present for each walker were summed), and then divided 
by the total number of observers who rated that walker. If the majority of observers were accurate (i.e., over 
50%) then they received a designation of “accurate” in the last column

Walker Observer ratings of violent victimization Walker violent vic-
timization history

Accuracy of the  observersb

Mode Median M SD Yes/no Accurate/inaccurate

001 6a 6.00 6.03 2.54 No Inaccurate
002 7 5.00 5.22 2.74 No Accurate
003 10 5.50 5.53 2.99 No Accurate
004 3 5.00 4.90 2.75 No Accurate
005 7 5.00 4.72 2.66 No Accurate
006 4 5.00 5.08 2.51 No Accurate
007 7 5.00 5.18 2.83 No Accurate
008 1 3.00 3.97 2.60 Yes Inaccurate
009 7 7.00 6.40 2.74 No Inaccurate
010 1 4.00 4.09 2.64 Yes Inaccurate
011 1 3.50 4.09 2.60 No Accurate
014 1 5.00 5.08 2.91 Yes Inaccurate
015 1 4.00 4.23 2.51 No Accurate
016 3 3.00 4.12 2.73 Yes Inaccurate
017 3 4.00 4.28 2.32 No Accurate
018 1 5.00 5.03 2.79 Yes Inaccurate
020 5a 6.00 5.75 2.77 Yes Accurate
021 1 5.00 4.44 2.82 No Accurate
022 1 4.00 3.92 2.40 No Accurate
023 5 5.00 5.09 2.79 Yes Inaccurate
024 7 6.00 5.33 2.46 Yes Accurate
025 1 3.50 3.97 2.58 No Accurate
026 5 6.00 5.63 2.79 Yes Accurate
027 1 3.00 3.41 2.44 Yes Inaccurate
028 2 3.00 4.21 2.77 No Accurate
029 1 3.50 3.80 2.55 Yes Inaccurate
030 5 5.00 5.09 2.67 No Accurate
031 1 5.00 4.71 2.86 No Accurate
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the observers were able to differentiate between vulnerable and non-vulnerable gait move-
ment, the ratings were considered accurate.

Accuracy Between Perceived and Actual Personality Features

Lastly, the accuracy of the observers’ ratings of the walkers’ personality was examined. 
Given the lack of prior research in this area, no formal hypotheses were made. Self-other 
agreement correlations were calculated between the observers’ perceptions of the walk-
ers’ personality and the walkers’ self-reports of their own personality. Self-other agreement 
accuracy was not obtained for any of the items (all correlations were p >.05; see Table 5). 
Thus, it appears that the way one perceives them self may not be how a stranger perceives 
them (when judgments are made based only on degraded gait movement).

Table 4  Accuracy of observer ratings of the walkers’ vulnerability to sexual victimization

Walker Observer ratings of sexual victimization Walker sexual vic-
timization history

Accuracy of the  observersb

Mode Median M SD Yes/no Accurate/inaccurate

001 8 6.00 5.85 2.64 No Inaccurate
002 5 5.00 5.14 2.84 No Accurate
003 1a 5.00 5.03 2.99 No Accurate
004 1 4.00 4.55 2.76 No Accurate
005 5 5.00 4.38 2.68 No Accurate
006 5 5.00 4.46 2.47 Yes Inaccurate
007 1 4.50 4.80 2.81 Yes Inaccurate
008 1 3.00 3.92 2.72 No Accurate
009 5 6.00 5.92 2.82 No Inaccurate
010 1 3.00 3.69 2.65 Yes Inaccurate
011 1 3.00 3.92 2.52 No Accurate
014 1 6.00 5.12 2.90 Yes Accurate
015 1a 4.00 4.02 2.55 No Accurate
016 1 3.00 4.06 2.68 Yes Inaccurate
017 1 4.00 4.23 2.36 No Accurate
018 1 4.50 4.64 2.96 No Accurate
020 5 5.00 5.52 2.80 No Accurate
021 1 4.50 4.36 2.88 No Accurate
022 1 3.00 3.71 2.50 Yes Inaccurate
023 1 4.50 4.64 2.83 Yes Inaccurate
024 5 5.00 4.81 2.31 Yes Inaccurate
025 1 3.00 3.73 2.61 Yes Inaccurate
026 7 6.00 5.66 2.77 No Inaccurate
027 1 3.00 3.80 2.57 Yes Inaccurate
028 2 3.00 4.21 2.67 Yes Inaccurate
029 1 3.00 3.45 2.43 No Accurate
030 1a 4.00 4.70 2.75 No Accurate
031 1a 4.00 4.44 2.75 No Accurate
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Discussion

Study 2 consisted of two major research questions. The first question aimed to determine 
the extent to which observers collectively agreed on which walkers were most vulnerable, 
and which exhibited submissiveness. As expected, the consensus correlations suggested 
that the observers agreed with one another on which walkers were most vulnerable to expe-
rience sexual victimization, as well as which walkers appeared to be “easy targets.” How-
ever, the observers did not agree on which walkers were most vulnerable to experience 
violent victimization, though the result approached significance.

The current findings regarding consensus are consistent with previous literature on the 
topic suggesting that zero-acquaintance observers tend to select the same targets to vic-
timize; and this appears to be true for offenders, and among the general population (as 
they were measured in the current study; e.g., Gunns et al. 2002). However, it is unclear 
why observers are more apt to agree on which individuals were vulnerable to sexual vic-
timization, as opposed to violent victimization. It is possible that different and/or additional 
movement cues are considered when individuals make decisions regarding one’s vulner-
ability to sexual crime, relative to violent crime.

Notably though, like the consensus correlation for sexual victimization, the correla-
tion for violent victimization was within the medium effect size range (Cohen 1992), but 
marginally failed to reach significance. With a larger sample, a similar finding across the 
two types of victimization might be observed. Moreover, because several of the walkers 
with violent victimization experiences had also been sexually victimized, any findings that 
differ by type of victimization must be interpreted carefully. The collection of additional 
point-light walkers is necessary in order to ensure that similar results are obtained when 
individuals who have been victimized both violently and sexually are isolated.

In terms of personality, the consensus correlations indicated that the observers agreed 
on which walkers appeared the most self-confident, but not on which walkers appeared 
assertive. Given that both self-confidence and assertiveness are components of the 
Assured-Dominance scale in the IASR-B5 (Trapnell and Wiggins 1990), it is unclear 
the extent to which observers agree on the apparent dominance of others. The observers 
did not agree on which walkers appeared submissive (i.e., the consensus correlations 
for both items [timid and unaggressive] that comprise the Unassured-Submissive scale 

Table 5  Self-other agreement 
correlations

N = 28 videos. N = 129 observers. In order to reduce fatigue of the 
observers, they were asked to rate only certain personality features of 
the walkers (i.e., they did not rate the walkers on the entire IASR-B5). 
The adjectives chosen are argued to represent those traits most perti-
nent to the current investigation (i.e., of dominance and submissive-
ness). rs = Spearman correlation. *p < .05. **p < .01

Items rated by observers Self-other agreement

rs p

Walker personality items
 Assertive .19 .171
 Timid − .24 .105
 Self-confident − .24 .113
 Unaggressive − .14 .234
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in the IASR-B5 were non-significant). Therefore, the hypothesis stating that observers 
would agree on which walkers were submissive was not supported.

Point-light conditions were employed in order to eliminate confounds unrelated to 
gait movement such that stronger conclusions could be drawn about the communicative 
function of an isolated behavior. However, while it was the intention of the research-
ers to capture the walkers’ most natural gait, it is difficult, if not impossible, to film 
individuals without their knowledge in point-light conditions. Some research has sug-
gested that individuals may alter (e.g., exaggerate or constrain) their body movements 
when they believe they are being watched. For example, Johnston et  al. (2004) found 
that spontaneous differences in walking behavior occurred when participants were told 
to imagine themselves walking in a park (where they might be seen by others) compared 
to when they were instructed to simply walk naturally. That being said, Johnston et al.’s 
(2004) results may be better explained by the perceived safety of the imagined park 
and/or by participant confidence in their perceived safety, and not necessarily because 
the park is a public space where they would be observed by others. Indeed, the current 
research, consistent with Gunns et al. (2002), found that individuals who had been pre-
viously victimized exhibited more vulnerable gait cues, regardless of their vigilance.

The present study averted the walker’s attention away from their movement by 
employing a memory task. Cognitive research attests to the difficulty that the brain has 
attending to multiple pieces of information simultaneously (e.g., Marois and Ivanoff 
2005). Thus, it is likely that one’s ability to focus on their movement while also attempt-
ing to achieve a memory task, would be limited (i.e., individuals would be forced to 
attend to the memory task, and consequently, would have less cognitive capacity to 
worry about how they are walking). However, the memory exercise that the walkers 
completed may have affected how strong and self-confident they appeared. Because par-
ticipants focused on where to walk, some of the walkers may have exhibited a stride that 
appeared purposeful (e.g., they may have walked with their head up as they concen-
trated on where to go); this type of a walk may have also been perceived as self-confi-
dent and/or strong to observers. In the future, researchers may wish to examine how gait 
changes as a function of the situation an individual is in, or the task they are provided.

The second research question examined in Study 2 pertained to the accuracy of the 
observers (i.e., did the observers tend to rate those with a previous victimization his-
tory as those most vulnerable to experience victimization in the future?). Consistent 
with prior research (e.g., Book et al. 2013), observer ratings were tallied and percent-
ages were calculated, with the results suggesting that the majority of the observers were 
accurate. However, the apparent accuracy from the percentage calculations is likely the 
result of the observers providing low ratings of vulnerability to walkers without vic-
timization histories, and less to do with observers identifying walkers who had previous 
victimization experiences as those most vulnerable to future victimization. Although 
not the main focus of the current paper, future research to help establish more reliable 
methods of analysis for understanding gait vulnerability is crucial (see the Supplemen-
tal Material for one possible strategy).

While the observers in the current sample may not have been truly accurate in terms of 
providing higher vulnerability ratings to those who had been previous victims of crime, 
they did provide higher ratings of vulnerability to those who exhibited more vulnerable 
gait cues. Moreover, observers appear able to distinguish between vulnerable and non-
vulnerable gait movement, even when provided with substantially degraded information 
(i.e., only 10  s of point-light footage). This result is consistent with previous literature 
(Gunns et al. 2002; Wheeler et al. 2009) and provides additional evidence suggesting that 
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zero-acquaintance observers can perceive subtle differences in gait movement (and use 
such differences to make decisions regarding vulnerability).

Accuracy correlations were also calculated between the observers’ perceptions of the 
walkers’ personality and the walkers’ self-reports of their own personality. Despite some 
prior research suggesting that individuals are quite skilled at making personality judgments 
about others from nonverbal behavior (e.g., Ambady et al. 1999; Fowler et al. 2009; Still-
man et al. 2010), self-other agreement accuracy was not obtained for any of the items. It is 
unclear why the walkers’ perceptions of themselves were incongruent with the way observ-
ers perceived them. One possibility though is that the walkers perceived themselves differ-
ently from how they actually are.

Individuals often engage in self-serving biases wherein they attribute more positive 
states and traits to themselves: “…far from being balanced between the positive and the 
negative, the perception of self that most individuals hold is heavily weighted toward the 
positive end of the scale…individuals judge positive personality attributes to be more 
descriptive of themselves than of the average person…” (Kruglanski and Higgins 2003, p. 
26). Thus, it is possible that the walkers reported their personality to be different than how 
it appeared to the observers, perhaps because they perceived themselves more positively. 
Alternatively, it is possible that the observers simply had difficulty ascertaining personality 
from the point-light footage. For example, Thoresen et al. (2012) found that observers “…
make reliable, albeit inaccurate, trait judgments, and these [are] linked to a small number 
of motion components derived from Principal Component Analysis of…motion data” (p. 
261).

General Discussion

Research has suggested that both situational and environmental factors, as well as the 
inherent attributes of individuals, contribute to perceptions of vulnerability (e.g., Beaure-
gard et  al. 2007; Myers et  al. 1984); offenders appear to use a combination of “victim-
centric” cues during the process of target selection. The current research aimed to advance 
the literature regarding gait as a cue of vulnerability. Zero-acquaintance observers made 
decisions regarding vulnerability to victimization based on a “thin slice” of information 
(i.e., a silent 10-s video clip of an individual walking).

The findings indicated that certain gait features are indeed perceived as more vulnerable 
than others, even when extraneous features (e.g., clothing, sex, weight, attractiveness) have 
been removed. More specifically, individuals who exhibit long or short strides, a lateral, 
diagonal, or up/down shift movement, a gestural walk, unilateral arm/leg movements, and 
lifted foot movements, tend to be perceived as those most vulnerable to experience future 
victimization. The findings lend credence to prior research investigating gait as a nonverbal 
cue of vulnerability (e.g., Book et al. 2013; Wheeler et al. 2009).

Interestingly, individuals who had been victimized in the past were more likely to 
exhibit said gait features. To understand why some previously victimized individual’s 
exhibit gait movements that increases their likelihood of being perceived as a target, 
their personality was examined. It was argued that certain personality traits (namely 
submissiveness) might be expressed via gait (consistent with literature in the areas of 
personality; e.g., Fowler et al. 2009; Simpson et al. 1993; Wolff 1943; victim selection; 
e.g., Murzynski and Degelman 1996; Myers et al. 1984; Sakaguchi and Hasegawa 2006; 
nonverbal behavior; e.g., Ekman 1964; Ekman and Friesen 1965, 1968; and in line with 
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the KSD principle; Gunns et al. 2002; Runeson and Frykholm 1983), and could explain 
outsider perceptions of vulnerability.

However, submissiveness (when measured as a personality trait using the IASR-B5) 
was not related to gait, nor to prior victimization, and it could not account for the rela-
tionship between victimization history and the exhibition of vulnerable gait cues. Sur-
prisingly though, there was a significant association observed between dominance and 
gait; walkers who rated themselves higher on dominance were more likely to exhibit the 
“victim” walk (Grayson and Stein 1981). Thus, although dominant individuals may be 
less likely to experience victimization, it appears that they do exhibit a noticeably vul-
nerable gait pattern. Additional research is required to ensure the association between 
dominance and gait is not spurious, as it remains possible that while vulnerability may 
be evidenced by gait (as demonstrated in the current study, Gunns et  al. (2002) and 
Wheeler et al.’s (2009) studies, among others), certain personality traits, may simply be 
absent from the kinematic pattern.

Despite literature suggesting that zero-acquaintance observers are fairly skilled at judg-
ing personality traits in others from degraded information (e.g., Fowler et al. 2009; Rich-
ards et al. 1991; Simpson et al. 1993), the observers in the current sample were not able to 
accurately detect any of the walkers’ personality traits. Interestingly, however, while unbe-
knownst to the observers (given that they did not rate self-reportedly dominant individu-
als as “dominant”), they actually selected self-reportedly dominant individuals as those 
most vulnerable to victimization. Indeed, walkers who reported that they were particularly 
dominant tended to exhibit the “victim” walk features, and observers selected individuals 
who exhibited such cues as those most vulnerable to experience victimization in the future. 
Observers clearly perceive a difference across gait patterns, and make decisions regarding 
vulnerability based on the presence or absence of certain movements. However, it becomes 
difficult to disentangle the influence of the walkers’ personality on gait vulnerability.

It is possible that the walkers were attempting to appear more dominant than they are in 
reality, and the observers actually detected their “leaked” submissiveness. Recall that the 
KSD principle maintains that an individual’s “dispositions” (i.e., anatomical makeup, as 
well as emotions and intentions) constrain and determine their movement pattern (Gunns 
et al. 2002; Runeson and Frykholm 1983). One’s movement thus provides genuine infor-
mation (e.g., regarding their personality, emotions, intentions). Similarly, Ekman and 
Friesen’s (1969) argument that nonverbal behavior(s) may “escape[s] efforts to deceive” by 
“leaking” withheld information (p. 52) implies that even “hidden” properties related to per-
sonality (such as submissiveness) are present in the kinematic pattern and detectable from 
point-light images (Runeson and Frykholm 1983).

Although some research (e.g., Book et  al. 2013; Wheeler et  al. 2009) suggests that 
observers may select past victims as future victims based on gait cues, the observers in 
the current study did not necessarily select individuals with past victimization histories as 
those most likely to experience future victimization (i.e., the observers’ apparent accuracy 
appeared to be the result of them providing low ratings of vulnerability to walkers with-
out victimization histories). The differential results may have been a consequence of the 
point-light display technology. Because only biological movement was observable from the 
recordings (i.e., gait was isolated from any other cues), the raters could only make deci-
sions regarding vulnerability from movement. Ratings of vulnerability in previous studies 
(e.g., Wheeler et al. 2009) may have been based on gait movement cues in addition to other 
cues (e.g., clothing). Therefore, results which indicated that prior victims of crime may 
be at risk of experiencing victim recidivism, may have occurred because observers were 
making decisions based on a myriad of features suggesting that someone had been a prior 
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victim of crime. Similar results have been observed in other studies investigating gait using 
kinematic point-light technology (e.g., Sakaguchi and Hasegawa 2006).

Limitations and Future Directions

Various factors pertaining to the observers remain untested and may have contributed to 
the current results. For example, some research suggests that certain clusters of personal-
ity traits, such as those related to psychopathy (Book et  al. 2013; Wheeler et  al. 2009), 
impacts the observers’ conferred ratings.9 Given that the current research was interested in 
the potential reasons why individuals with victimization histories exhibit differential gait 
patterns, the background of the observers was not examined. However, it would be valu-
able in future research to examine how observer personality (over and above the features 
inherent to psychopathy; see Hare 2003; Hare and Neumann 2008; Neumann et al. 2007) 
influences ratings of vulnerability.

Notably, because the current research was largely correlational in design, the findings 
require replication before firm conclusions can be made. Replication with a larger sample 
of walkers would also help ensure the reliability of the results—particularly the regres-
sion analyses, wherein 40–50 participants per predictor are often recommended (Cohen 
and Cohen 1983; Tabachnick and Fidell 2013). The sample size limited the type of tests 
and number of analyses that could be conducted. Nevertheless, both studies exceeded the 
sample sizes reported in other, related literature (e.g., it contained nearly triple the number 
of observers and double the number of walkers that Book et al. (2013) and Wheeler et al. 
(2009) had).

Furthermore, the cross-sectional nature of research limits the findings. A sample of the 
population was surveyed at a particular moment in time, and self-reports of personality are 
limited in that the constructs examined can fluctuate and adapt. Personality may change 
as a result of an individual’s circumstances and relationships, or it can simply evolve over 
time (e.g., Hampson and Goldberg 2006). For example, it is possible that an individual 
may experience a shift in their personality following a significant life event (e.g., trauma; 
e.g., Beltran and Silove 1999); if gait is tied to one’s personality, then this relationship may 
change accordingly. Therefore, the reports provided by participants are only true to the 
extent that they reflect their present personality traits, and that the IASR-B5 (Trapnell and 
Wiggins 1990) reliably measured them.

Given the current findings suggesting that certain individuals exhibit considerably dif-
ferent gait patterns, relative to others, and that such movement cues appear to impact one’s 
vulnerability (regardless of self-reported personality), it is important to establish ways that 
individuals can reduce their outward vulnerability. Preliminary findings suggest that gait 
patterns may respond adaptively when in a potentially dangerous situation (e.g., individu-
als walk with more energy, produce greater arm swings, and display longer stride lengths; 
Johnston et al. 2004), and that it may be possible to train individuals to walk with differ-
ent features than they normally would (in day-to-day life), thereby mitigating their overall 
vulnerability (see Johnston et al. 2004 for their findings on gait-specific training). Although 

9 Some research suggests that a small percentage of the general (non-offender) population possess psycho-
pathic traits (e.g., “subclinical psychopathy;” Levenson et al. 1995; Williams et al. 2007). Given that the 
present sample consisted of community members, it is possible that those possessing more psychopathic 
characteristics may have displayed greater accuracy in their ratings.
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replication of these results is required, particularly with larger samples, empirically-driven 
intervention/prevention strategies aimed at targeting nonverbal cues of vulnerability are an 
encouraging step toward reducing victimization.10

Conclusion

The current research aimed to expand the extremely novel literature regarding gait as a 
victim selection cue, and was one of the few to investigate both observer choice and victim 
cueing using kinematic point-light display. Should one adhere to the argument that bio-
logical movement is non-sporadic and constrained by one’s emotions and intentions (i.e., 
consistent with the KSD principle; Gunns et al. 2002; Runeson and Frykholm 1983), then 
it would appear that the walkers who were exhibiting the noticeably different gait pattern 
were communicating a specific message (through their gait). Examination of the victim 
selection process is important theoretically in terms of advancing understanding of non-
verbal behavior, personality expression, and cognitive appraisal processes (e.g., such as the 
ability to detect internal states from external behavior). More practically, understanding 
how non-criminal populations use body language cues to detect vulnerability is likely to 
provide some understanding as to how predatory offenders (who seek vulnerability) would 
be able to use them as well. Greater consideration of nonverbal cues of vulnerability may 
lead to the design and implementation of proactive and targeted strategies (e.g., body 
awareness training) that may help to prevent future incidences of victimization (Johnston 
et al. 2004).
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