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ABSTRACT

In several species, lateral position preferences have been observed in pair mates,
mother—infant dyads, and during agonistic interactions. This research examined
side preferences in human dyads in an observational study and survey. We
observed 1236 male-female pairs walking in the UK and found a bias for males
to walk on the right side of the pair, which did not depend on hand-holding, or
walking during daylight or darkness. The survey measured side preferences in
798 participants (398 left-handed, 411 right-handed), from the UK (402) and USA
(396). Participants chose a side to walk when walking with their partner, or
alone, in various threatening/non-threatening scenes. Threat did not influence
preference in walking couples, but males, when passing a threatening stranger,
preferred the best combat side for their handedness. Country and handedness
also influenced preferences. Left-handers preferred the left side and right-
handers preferred the right side, and USA participants exhibited a more
rightward preference than UK participants. The pattern of preference for each
country was equivalent, showing independent influences of handedness and
cultural learning. Overall, the results suggest that males and females prefer the
side that allows their dominant hand to be on the outside of the dyad.

ARTICLE HISTORY Received 9 September 2024; Accepted 25 April 2025

KEYWORDS Culture; social behaviour; behavioural lateralization; spatial relationships; fighting
hypothesis

Introduction

Humans and many non-human species exhibit a variety of lateralized motor
behaviours, where one limb, or side, is preferred when performing a behav-
iour (Diaz et al., 2021; Gunturkun et al., 2020; MacNeilage et al., 2009; Rogers,
2017). Lateralized behaviours can occur when an individual interacts with
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their environment and also during social interactions with conspecifics, such
as when humans kiss (Guntirkin, 2003; Sedgewick & Elias, 2016), cradle
babies (Harris et al., 2010; Vauclair, 2022), hug (Ocklenburg et al., 2018),
and fight (Loffing et al., 2024; Okubo, 2022). The lateralization of interactive
behaviours is also widespread throughout the animal kingdom (Benelli
et al, 2017; Green, 1997; MacNeilage et al., 2009; Rogers & Andrew, 2002;
Schnell et al., 2016). It has been proposed that lateralization at the population
level, where a majority of individuals show the same laterality preference,
may have developed because of the need to co-ordinate behaviours with
other members of a species (Frasnelli & Vallortigara, 2018; Vallortigara &
Rogers, 2005). Consequently, understanding the co-ordination of lateralized
behaviours among groups, or pairs of individuals, may provide some under-
standing of the origin and function of lateralized behaviours at the popu-
lation level (Zaynagutdinova et al., 2021). The present research explored
side preferences in human dyads. Although side preferences have been
observed in dyads of several other species (Giljov et al., 2018; Zaynagutdinova
et al.,, 2021) they have been examined less frequently in humans.

Asymmetries in behaviour can be a product of the asymmetrical organization
of specific brain functions, like attention and emotional processing, and also
brain asymmetries in the motor control of the body, limbs, and hands. For
example, lateralized biases in the social behaviours of kissing, hugging, and
cradling are influenced by the hemispheric lateralization of emotion and by a
person’s handedness (Ocklenburg et al., 2018; Packheiser et al., 2019). In the
case of the left cradling bias, which is exhibited by humans, chimpanzees,
and gorillas (Hopkins, 2004; Manning et al., 1994) it appears that handedness
(van der Meer, 2024; van der Meer & Husby, 2006) and emotional lateralization
(Malatesta et al., 2019; Manning & Chamberlain, 1991) both contribute to its
expression (Donnot, 2007). It is possible that a similar mixture of influences
explains the presence of behavioural lateralization in other intraspecific inter-
actions, such as side preferences in dyadic relationships.

In several mammalian species lateralized side preferences have been
observed in mother-infant and male-female dyads during neutral or coop-
erative interactions. For mother-infant dyads the lateralized relationship
appears consistent across the mammalian species studied, with mothers pre-
ferring to have their young on their left side and in their left field of view
(Giljov et al., 2018; Karenina et al., 2010; Karenina et al., 2017). Dyads of
several species of birds also show sidedness, with male-female pairs of
geese showing a bias to have the leading goose of the pair in the following
goose’s left visual field during routine (non-stressful) behaviours such as
feeding (Zaynagutdinova et al., 2021).

The nature of the social interaction between conspecifics also influences
lateralized positioning (Giljov & Karenina, 2023; Karenina et al., 2018; Zaynagut-
dinova et al., 2024). During agonistic interactions several species show evidence
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of lateralization. This can be at the individual level, as in the case of sparring in
male Giraffes (Giraffa Camelopardalis giraffe) (Granweiler et al,, 2021), or at the
population level with a majority showing the same bias. For example, during
intraspecific fights wild Baboons (Papio cynocephalus) receive injuries to their
right side (66%) almost twice as frequently as their left side (34%) (Drews,
1996), clearly demonstrating that Baboons have a bias for attacking a particular
side. In addition, Gelada baboons prefer to keep conspecifics in their left visual
field during aggressive interactions (Casperd & Dunbar, 1996) and feral horses
(Equus caballus) show more agonistic interactions and greater aggression and
reactivity in the left visual field (Austin & Rogers, 2012). The pattern of lateraliza-
tion during agonistic interactions can also depend on the sex of the animal, with
wild male king penguins showing more agonistic interactions with conspecifics
when they are in their right frontal and left lateral visual fields, but this reverses
in female king penguins (Lemaire et al., 2019). Across species, the side biases
exhibited during agonistic interactions, and by male-female and mother-
infant dyads, appear more likely to be due to hemispheric asymmetries in
emotional and vigilance processing (see also Austin & Rogers, 2012; Giljov & Kar-
enina, 2023), rather than general asymmetries in motor control. This is because
the side bias displayed can depend on the type of social interaction (Giljov & Kar-
enina, 2023; Zaynagutdinova et al., 2024), and the species that have been
studied do not appear to have lateralized motor biases that consistently align
with the direction of the biases exhibited.

Side preferences have also been observed in male-female human dyads
(Borden & Homleid, 1978; Rodway & Schepman, 2022). In an observational
study Rodway and Schepman (2022) found that in human male-female
dyads who were walking together there was a preference for males to be
on the right side and females to be on the left side of the pair (from the per-
spective of the dyad). When side preferences for walking and sitting on a
bench were examined by questionnaire an effect of sex and handedness
became evident. Males had a preference that was determined by their hand-
edness, with right-handed males preferred to be on the right side, and left-
handed males preferred to be on the left side of the dyad. Females displayed
no significant preference to be on either side.

There were a number of possible causes of the side preferences observed
by Rodway and Schepman (2022), including emotion lateralization, hand
dominance, socio-cultural factors, or a blend of these influences. For
example, it is notable that the male right-side bias in human dyads resembles
the side bias observed in two populations of children (aged 5-14 years) when
navigating paths around objects and people (Forrester et al., 2014). The chil-
dren showed a significant bias to choose the right side to navigate around
humans (a peer or an adult) but no bias to navigate around fixed inanimate
objects. Forrester et al. (2014) explained the bias in terms of hemispheric
differences in emotional lateralization, with children keeping people in the
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left visual field to facilitate socio-emotional interactions. A similar process
could be operating in human dyads, with both men and women preferring
the right side for emotional interactions but with men, perhaps via a subtle
form of social learning, getting their preferred position more often than
women.

Another possibility was that male right side bias in walking dyads was
caused by men, more so than women, wishing to have their dominant
hand on the outside of the pair, so that it was readily available to be used
for other behaviours. As right-handers are approximately 10 times more
common than left-handers (De Kovel et al., 2019), the preference of the
right-handed, rather than left-handed men, would be apparent in the obser-
vational study. Alternatively, a more specific reason for the side preferences
exhibited by left-handed and right-handed men in the questionnaire was
that it reflected a behavioural tendency to prefer the optimal position to
protect a female partner and have their dominant hand available to fight a
potential opponent. It has been suggested that intra-sexual fighting
between human males caused the selection of sexually dimorphic male
characteristics that enhanced fighting aptitude, such as greater punching
force (Morris et al.,, 2020), upper body strength (Kordsmeyer et al., 2018),
and proportionately longer arms (Richardson, 2021). It has also been
suggested that population-level handedness evolved in humans because
different forms of handedness conveyed a fighting advantage in some cir-
cumstances (Larsson et al., 2023; Raymond et al., 1996). Consequently, it
appeared possible that males may have retained a positioning bias that facili-
tated their ability to fight and protect a partner, in a similar way that several
other species show side biases for agonistic interactions and detecting
threats (Casperd & Dunbar, 1996; Drews, 1996; Giljov & Karenina, 2023; Mac-
Neilage et al., 2009). If the side bias was related to protecting a female partner
then it could be expected to be stronger in situations which are perceived to
be more threatening, such as darkness (e.g., Li et al., 2015), and which require
greater vigilance.

A further potential cause of the side preferences and lack of female bias
was that it was due to culturally learned lateral preferences. Turning biases
have been found to be an additive function of both handedness and cultural
differences in driving patterns, with participants from the US having a stron-
ger bias to turn to the right than participants from England (Scharine &
McBeath, 2002). A similar cultural influence on the side preference reported
by Rodway and Schepman (2022) could have occurred because the research
was conducted in the UK, which has specific side preferences for walking and
driving. In the UK the driver sits on the right of the car and the passenger on
the left. If the male is more frequently the driver when a couple share a car,
then this spatial arrangement might also transfer to other side preferences,
such as when walking (see Borden & Homleid, 1978 for a similar suggestion).
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To test this potential explanation we examined side preference in a sample of
participants from the USA where the driving position, and side of the road,
are opposite to the UK. Other cultural explanations related to driving/
walking, such as the suggestion that the bias is caused by the tradition of
the male walking on the traffic side when waking on a pavement/sidewalk
(Borden & Homleid, 1978) appeared less able to explain the results. First,
because Rodway and Schepman’s (2022) study was conducted in a largely
pedestrianized area and not next to a road. Second, because people are
able to walk in either direction on a pavement/sidewalk. If the man is
nearest the traffic when walking one way along a pavement, then the man
would be distant from the traffic when walking in the other direction on
the same pavement (if the relative positions in the dyad are retained).
Finally, a further potential explanation of the side bias is that it was caused
by a combination of hand-holding and social dominance. Borden and
Homleid (1978) observed in couples who were walking together that there
was a tendency for the woman to be on the side of the man’s dominant
hand (59.9%), with a majority of women on the right of the man, from the
couple’s perspective, and opposite to the preference reported by Rodway
and Schepman (2022). This preference was stronger (65.2%) when the
couples were touching, such as when holding hands, than when they were
not touching (54.8%). Handedness reversed the pattern, so that couples
with left-handed men were arranged with the women on the left side
(68.8% when not touching and 72.2% when touching). They interpreted
the findings as reflecting a form of social dominance in men, so that males
positioned themselves on the side where they were able to touch the
females with their dominant hand (Borden & Homleid, 1978; see also
Chapell et al., 1998; Pettijohn et al., 2013). A weakness with this study was
that many of the couples were observed leaving a building, with the
woman leaving first and the man “gliding into position” next to the
woman, which could have influenced the side preferences. However, if
males prefer to hold their partner with their dominant hand (Borden &
Homleid, 1978) it will influence the side preferences displayed by the dyad.
In this case it would be expected that more women will be on the right
side of the pair (from the couple’s perspective) when the couple hold
hands, replicating the preference observed by Borden and Homleid (1978)
and opposite to the pattern observed by Rodway and Schepman (2022).
The current study tested these explanations of side preferences in human
dyads in a UK-based observational study and in a survey of UK and USA par-
ticipants. For the observational study we formulated the following hypoth-
eses. First, we aimed to replicate the effect observed in Rodway and
Schepman (2022) in which men walked significantly more on the right
from the dyad'’s perspective (Hypothesis 1). We explored additional hypoth-
eses to tease apart different interpretations. If the male right-side bias in
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the observational study was due to a behavioural tendency of males to
occupy an optimal fighting position, then the bias would become stronger
in darkness (Hypothesis 2). If the side bias is due to men holding hands
with their partner with their dominant hand, then women should be on
the right side when couples hold hands (Hypothesis 3).

The survey permitted us to explore the influence of culture, handedness,
and level of perceived threat on side preferences. We examined the following
hypotheses. If side biases were influenced by cultural learning derived from
driving or walking, then side preferences measured in the survey would be
significantly impacted by country of residence, UK vs. USA (Hypothesis 4).
We would expect to observe male side biases in a threatening walking
scene when walking alone, with men showing a stronger tendency to have
their dominant hand free to fight (Hypothesis 5). We explored whether this
also applied to walking past a threatening figure when with a partner
(Hypothesis 6), while also testing whether participants would show a
greater likelihood to place the male of the couple closer to the threat than
the female (Hypothesis 7). Finally, we examined whether interactions
between sex and handedness were modulated by threat levels in walking
scenes (Hypothesis 8).

Study 1: observation

We performed natural observation of adults walking in a pedestrianized
shopping street in Chester, UK at two different times of day: Daytime (in day-
light) and evening (in darkness). Although the study was conducted in a safe
environment, with a low crime rate, it was possible that levels of perceived
threat would be higher when it was dark compared to the daytime (e.g., Li
et al.,, 2015). To test whether hand-holding influenced the side preference
we recorded whether the couple were holding hands, and exhibited other
forms of social touch (e.g., arms hooked together or around the shoulder).

Method
Ethical arrangements

Ethical approval for the study was granted by the School of Psychology Ethics
Committee, following British Psychological Society guidelines. As in Rodway
and Schepman (2022, Study 1 therein), the data acquisition for this study
involved anonymous observations in a public place where people could
expect to be observed. The observations made were not sensitive or intrusive.
For those reasons, participants were not required to give informed consent.
Observations in darkness were timed for a 20:00 h finish to minimize
undue risks.
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Sample and procedure

The sample size was 1236 pairs of couples or pairs where one member of the
pair presented as a woman, and the other as a man. We used visual information
including clothing and footwear, hairstyle, body shape, facial appearance and
gait to establish the presenting sex of the people who were observed. We
experienced each case as non-controversial in terms of attribution of present-
ing sex. The sample size estimate built on our previous study (Rodway & Schep-
man, 2022), in which we had found a small effect size for the male walking side
bias with 430 pairs. It was our aim to investigate whether this small effect was
moderated by darkness (by observing in the day vs. evening). Because there
were no prior findings on which to base an estimated effect size for this
hypothesized moderator, we increased the sample size substantially to avoid
not detecting a potential moderating effect of darkness due to underpowering.

Of the observed pairs, 618 were observed in daylight, and 618 in darkness.
Our sampling location was a pedestrianized street in the City Centre of
Chester (See Figure S1 in the Supplementary Information), namely Eastgate
Street, where the observers (both authors) sat on one of four benches
outside the 02 mobile phone shop (coordinates 53.19072210854429,
-2.89042437711488). These benches are used widely by the public, making
the observations non-intrusive and inconspicuous, so as not to impact
walkers’ behaviours. The street has shops and hospitality outlets and is a
major pedestrian thoroughfare in Chester City Centre. We observed people
walking in either direction in Eastgate Street, with our eastern boundary
being the junction with of Eastgate Street with St Werburgh Street, and the
western boundary being close to its junction with Northgate Street. Eastgate
Street has medieval under-cover upper walking levels called “The Rows”, but
people walking on “The Rows” were excluded from the observation because
of poor lines of sight to these locations for the observers. We therefore only
included pairs walking at street level. Observations took place in March 2022.
Daylight observations took place during the afternoon. Evening sessions
were completed before 20.00 hrs. The street had good street lighting after
dark, enabling clear visibility of the observed walkers.

Pairs were only included if they appeared beyond doubt to be aged 18 or
above. We only included pairs if they walked together, some distance from
larger groups, and walked together on the same side of each other for a
stable period of time (several seconds, gauged by “feel”, rather than stop-
watch due to the demands of observing and writing at a relatively fast
pace). To avoid confounds that may have impacted on walking side, pairs
were excluded if they walked with other people (adults or children);
walked with one or more dogs; pushed a pram, bike, or walking frame; had
a member who walked with crutches or with a walking stick; or had a
member who carried or pulled one or more large items of baggage.
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The observers noted in small notebooks which member of the pair was
walking on the right from the walkers’ perspective, the male or female
member of the pair. They also noted whether the pair were touching when
walking (e.g., holding hands, linking arms, or having arms over each other’s
shoulders, henceforth referred to as “hand-holding”, but understood to
include other forms).

Coding and runs test

Upon re-coding for statistical analysis, male walkers who walked on the right
from the dyad'’s perspective were coded as 1, and female walkers who walked
on the right were coded as 0. Holding hands (or other forms) was coded as 1,
not holding hands as 0.

Data were entered in the order in which they were observed in each con-
dition. Two Wald-Wolfowitz runs tests were performed to check whether
there were any signs of non-randomness in the order of the observations.
For the daytime observations, test value=1, N <test value =288, N> test
value =330, total N=618, N runs=302, Z=— 0.532, p=.74. For the
evening observations test value=1, N <test value =286, N> test value =
332, total N=618, N runs =309, Z=—0.058, p =.95. Thus, in both conditions,
there was no sign of any non-random patterning of the observation
sequences.

Results

In our first analysis, which included all 1236 participants pooled across
daytime and evenings, we replicated the pattern shown in Rodway and
Schepman (2022). Significantly more men (N=662; 54%) walked on the
right from the walkers’ perspective than did women (N=574; 46%),
differing significantly on a binomial test, p=0.013 (two-tailed), h=0.07 (a
very small effect size), supporting Hypothesis 1. Upon examination of the
interaction of this pattern with time of day, a Chi-Square test with sex of
rightmost walker (male vs. female) and time (daytime vs. evening) showed
no significant moderating effect of time of day on the walking preferences,
X? (1, N=1236)=0.013, p =.91, thus showing no support for Hypothesis 2.
A further binomial test showed that there was no significant difference in
frequency between hand-holding (N=605, 49%) and not hand-holding
(N=631, 51%), p=.48, h=0.02, a very small effect size, but a Chi-Square
test with hand-holding (yes vs. no) and time (daytime vs. evening) was signifi-
cant, X> (1, N=1236)=4.925, p=.026, ®=0.06, a very small effect size,
showing that hand-holding was moderated by time, with more hand-
holding in the evening (N=322; 52%) than in the daytime (N =283; 46%).
Despite a slight numerical difference, with slightly more men walking on
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the right when not holding hands (349 of 631; 55%) than when holding hands
(313 of 605; 52%), walking side was not significantly associated with hand-
holding, X* (1, N=1236) = 1.586, p =.208, which meant that there was no
support for Hypothesis 3, despite evidence of sufficient power to detect
the time x hand-holding interaction indicating sensitivity in the design to
detect effects.

Study 2: survey
Method

Participants and ethics
The sample consisted of 798 participants who were in heterosexual relation-
ships, recruited via Prolific.com (398 left-handed, 411 right-handed; 402 from
the UK and 396 from the USA). Ages ranged from 18 to 83 years, M =42.6,
SD=13.1). Via Prolific’s recruitment filters, we recruited approximately
equal numbers of male vs. female, left-handers vs. right-handers, and UK
vs. USA residents. To establish the participants’ sex, we used Prolific filters
based on a declaration of their official legal sex (male or female). In addition,
we asked participants for their biological sex in the survey, including response
options “Other” and “Prefer not to say”. No participants chose “Other”. One
participant chose “Prefer not to say” and in accordance with our incomplete
data protocol we used the information from Prolific and the recruitment
stream to establish that this person was male and included his data to
avoid his wasted effort. The distribution of the numbers of participants in
each condition can be seen in Table 1. Ethical approval for the study was
granted by the University of Chester School of Psychology Ethics Committee,
in turn following British Psychological Society ethics guidelines. All partici-
pants provided informed consent for participation and for anonymous data
sharing.

Partial data from this study, namely background handedness, footedness,
and eyedness measures were reported in Rodway et al. (2024) where they
were combined with data from Rodway et al. (2022). In the current study

Table 1. Edinburgh handedness inventory laterality quotients by condition.

Handedness Sex Country N Mean SD
Left-handed Female UK 98 —69.27 37.41
USA 91 —67.35 41.59
Male UK 99 —69.17 36.09
USA 99 —73.03 35.56
Right-handed Female UK 104 96.77 8.39
USA 106 96.12 10.67
Male UK 101 94.46 10.42
USA 100 94.23 16.01

Note: —100 is the most left-handed, 0 = both hands equally, 100 = the most right-handed.
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we included data from ten participants who had been excluded from Rodway
et al. (2024) because they had taken part in Rodway et al. (2022), which was
not relevant here.

As with Rodway et al. (2024), we removed two further participants from
the dataset on the assumption that there may have been an error in the
overall handedness declaration for these participants, because they had
declared as left-handed but their data showed exclusively right-handed
responses.

Materials and procedure

The survey measured side preferences for different walking scenarios in par-
ticipants from the UK and USA. This enabled us to examine whether culturally
learned lateral biases in driving and walking influenced the side preference.
The level of perceived threat in different walking scenarios was also manipu-
lated, allowing us to measure whether the side preference became stronger
in situations where there was an increase in expected threat, anxiety, and
vigilance.

The materials consisted of a number of images that displayed scenes in
which we asked the participant to imagine taking a walk. All images and
instructions in presentation order can be found in the Supplementary Infor-
mation. All scenes showed pedestrianized areas without any vehicles so that
participants would not to be influenced by the potential presence of traffic,
which could have influenced their walking side choices. Each image was
accompanied by instructions that described the scene and some background
information, alongside instructions on how to respond.

We used the same line drawing image as used in Rodway and Schepman
(2022) to anchor the data against our previous data. This shows a line drawing
of two stick figures walking into the distance on a footpath (picture title for
further reference: Stick Figures, Figure S2 in the Supplementary Information)
and participants were asked on which side they would prefer to walk when
walking with their partner. The response options here and for all other
images except where indicated otherwise were: Always left, Usually left,
Both sides equally, Usually right, Always right.

In addition, we used five “scene-based” photographic images sourced
from the internet or generated by Al, depicting various non-threatening
and threatening scenes. Non-threatening images consisted of a countryside
footpath leading over a bridge (Figure S5, Supplementary Information;
picture title for further reference: Holiday Path Bridge), a pedestrianized
cobbled street in a pretty tourist town (Figure S7: Pretty Tourist Town) and
a wooden footbridge in a scenic setting (Figure S15: Scenic Footbridge).
The two threatening scenes consisted of a dark alley in a high-crime city
(Figure S3: Dark Alley Crime City), and a pedestrianized street scene with
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many soccer/football fans (Figure S6: Football Crowd). Again, for each scene
we asked on which side of their partner the participant would like to walk.
This manipulation allowed us to examine the influence of perceived threat.
If the side preference was due to males wishing to protect their female
partner then it could be expected to become stronger in threatening situ-
ations compared to non-threatening situations. If, however, the side prefer-
ence was due to people wanting to have their dominant hand free to use
then the level of perceived threat should have no impact on the side
preference.

In one further image, a silhouette of a man in a hooded top was walking in
dark, foggy conditions as if towards the participant (see Figure 1; picture title
for further reference: Hoodie, also shown as Figure S4, Supplementary Infor-
mation). In this version (Hoodie on own), the hoodie-wearing figure was
shown just with the labels left and right, for the participant to indicate
where they would pass the person as they took a night-time walk on their
own in an unfamiliar city. If participants were taking their own handedness
into account, when choosing the safest side to pass the threatening figure,
then right-handers may prefer the right side and left-handers might prefer
the left side. This is because these sides would be the optimal combat side
for a right-hander and left-hander when passing a potentially threatening
stranger. This is because it would allow their dominant hand to have

Figure 1. Image of hooded figure presented to participants.
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greater mobility to counter attack the stranger, reduce the likelihood that it
would be held and disabled by the opponent, while allowing the non-domi-
nant hand to be used for defensive actions (Larsson et al., 2023; Scharine &
McBeath, 2002; see also Watson & Kimura, 1991).

Further, we showed the same “Hoodie” image six more times, with each
image depicting one of the possible configurations that the couple could
adopt to pass the stranger, when taking a night-time walk in an unfamiliar
city. Four of the six configurations consisted of both individuals to the left,
or both to the right, of the hooded figure, with either the participant or
their partner closest to the hooded figure (Figures S10-S13). Two of the
configurations depicted the participant and their partner walking on a
different side of the hooded figure, left or right (Figures S9 and S14). For
each of these images the question was how likely the participant was to
walk past the hooded figure in the configuration specified, on a scale of 1-
7 (1 =highly unlikely and 7 = highly likely). A general instruction preceded
these images (Figure S8). For this potentially threatening scenario we
expected that participants would give higher likelihood ratings to pass as a
couple on the same side, than separating themselves with one person
passing on each side of the stranger, and in a formation where the woman
was most distant from the stranger and the man was the closest, so that
the man provided a barrier between the stranger and the woman.

Note that all images were mirror-reversed for exactly half the participants,
to counterbalance any image-specific biases. In instances where text was
present (e.g., on the clothes of people in the football scene) the text was
reversed back to normal so it remained correctly oriented and legible.

Underneath each side-choice question, additional manipulation check
questions were presented. Participants were asked: “How anxious do you
believe you would feel on this walk?” (where 1 =not anxious at all, and 5 =
very anxious), how threatened, and how vigilant (same scales but with adjec-
tives replaced). This was to enable us to check whether the images were per-
ceived with the threat levels that we had assumed during image selection.

The procedure consisted of participants completing participant infor-
mation and consent procedures, demographic questions, a modified
version of the Edinburgh Handedness Inventory (Oldfield, 1971; modified
version reported in Rodway & Schepman, 2022). We subsequently displayed
three footedness questions and three eyedness questions, more fully
reported in Rodway et al., 2024 and not of relevance here. We then presented
the images with instructions and questions. Finally, participants were asked:
“If you are going on a typical drive in a car, with your partner, which of the
following seating arrangements most frequently applies to you?”: “I am
mostly in the front passenger seat”; “I am mostly in the front driver seat”,
or “Other, feel free to specify”. There were four attention check questions
in which participants were asked to provide a specific pre-specified answer
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(e.g., “To show that you are still paying attention, please select difficult as your
response for the next question, with response options: very difficult, difficult,
neutral, easy, very easy). Participants were paid a small fee in line with Prolific
tariffs, anonymously via Prolific payment handling systems.

Design and analysis plan

Independent variables

There were three primary between-subjects factors (independent variables),
each with two levels: Sex (male vs. female), Handedness (Left-handed vs.
Right-handed) and Country of Residence (UK vs USA). Where relevant,
threat status of the scene images (0 = not threatening, 1 =threatening) was
added as a between-items factor for the scene images.

Dependent variables

Where responses had been Always / Usually left or right / Both sides equally,
responses were recoded as binary (0 = left, for “Always left / Usually left”; 1 =
right, for “Always right / Usually right”, while “Both sides equally” responses
were excluded. This was in replication of Rodway and Schepman (2022)
where the dependent variable had been coded in the same way. Responses
that had been expressed as likelihoods of passing the hooded figure (1-7)
were retained as scores from 1 to 7 for analysis. Responses that expressed
anxiety, threat, and vigilance were retained as 1-5 scores.

As in Rodway and Schepman (2022), the modified Edinburgh Handedness
Inventory was scored as a Laterality Quotient using Oldfield’s method of
assigning 2 (++) to “always” responses, 1 (+) to “usually” responses, separately
on the left and right, and then entering those scores into the formula: Later-
ality Quotient (LQ) = ((Right — Left) / (Right + Left)) *100. Laterality Quotient
was the dependent variable in the analysis.

Analyses

Not related to a hypothesis, but by way of a condition check, we checked the
Edinburgh Handedness Inventory Laterality Quotient for left-handed vs.
right-handed participants to ensure that they complied with expectations fol-
lowing self-reported handedness, including sex and country as between-sub-
jects factors. Because the dependent variable was continuous (interval scale),
we used ANOVA for this analysis.

Also not related to hypotheses, we performed a manipulation check on the
self-reported levels of anxiety, threat, and vigilance for the threatening vs.
non-threatening images to ensure that our initial judgements of the threat
levels in the images were perceived as intended by the participants. Here,
due to ordinal data and a within-subjects design in which all images were
seen by all participants, we used 1 x 7 Friedman tests (image 1-7) for each
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adjective separately, followed up with pairwise comparisons between threa-
tening vs. non-threatening pairs. By way of background analysis, we calcu-
lated driving arrangements (passenger vs. driver) as a function of sex.

We analysed the Stick Figure responses separately to anchor the data
to Rodway and Schepman (2022). We also analysed the “Hoodie on own”
(Figure 1) image separately, because of the different response mode
(passing a person when walking alone), compared to the other con-
ditions, in which participants imagined walking with their partner. We
analysed these with two separate Generalized Linear models, logit link
function, using binary responses, with the three primary independent
variables and their interactions. Here, and in other similar analyses
reported in this article, we report the parameter estimates of the full
models, but we did not engage in model selection, because that was
not the primary focus of the research. Instead we always applied the
maximal effects model based on the design, treating the Generalized
Linear models as ANOVAs, but with binary / ordinal dependent variables,
as applicable.

We analysed the responses to the five photographic scene images using a
larger multi-image Generalized Mixed Model, using a logit link function,
including all four independent variables named above and all interactions,
and participant (1-798) and image (1-5) as random factors, including inter-
cepts of the random variables in the model.

Likelihood responses for the hoodie images where we asked people to
imagine passing the hooded figure with themselves and their partner
passing separately on either side of the hooded figure (Self-Hoodie-
Partner, i.e., self left; vs. Partner-Hoodie-Self, i.e., self right; see Figures
S9 and S14) were analysed using a Generalized Mixed Model for ordinal
data, using a Proportional Odds, Logistic Cumulative Link Model with a
logistic distribution and logit link function and the Wald Confidence Inter-
val method, with sex, handedness, country, and side of self (left vs. right)
as independent variables, participants as random variables (and its inter-
cept in the model) and the ordinal responses 1-7 as the dependent
variable.

We analysed the likelihood of the partner and “self” passing the hooded
figure together on the same side (Figures S10-S13), using the same
model type, with participants as a random factor (intercept only), and sex,
handedness, and country as fixed factors, but this time passing side (left,
right) and closest person to the hoodie (self vs. partner) as additional fixed
factors.

For Generalized models with binary data, which involved unbalanced
numbers in cells due to “both sides equally” being excluded, we report
model-estimated means; for Generalized models with ordinal data, we
report sample-based descriptive statistics.
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Results
Edinburgh handedness inventory laterality quotients

In a condition check, mean EHI Laterality Quotients are presented in Table 1.
A 2 x 2 x 2 ANOVA with EHI Laterality Quotient as the dependent variable and
Handedness (Left-handed, Right-handed), Sex (Female, Male) and Country
(UK, USA) as factors revealed only a significant main effect of handedness,
F (1, 790)=7165.49, p < .001, nf,=0.901. None of the other effects or inter-
actions reached significance. This showed that self-reported handedness cor-
responded with measured handedness using a widely-used self-report
instrument. As observed before (Rodway et al., 2022), right-handers had
mean scores that indicated stronger handedness than left-handers.

Manipulation check for images

In manipulation checks, levels of self-reported anxiety, feeling threatened,
and vigilance when imagining walking in the scenes depicted in the
images were analysed for each image. Results are presented in Table 2.

Responses were analysed using three separate non-parametric Friedman
(1x7) analyses to check for significantly different ratings for each of the
adjectives. For anxious X?=3762, df=6, p <.001. For threatening, X*=
3814, df=6, p <.001. For vigilant, X*> = 3432, df=6, p <.001.

Follow-up pairwise comparisons (Durbin-Conover on jamovi) showed all
images assumed by us at the design stage to be threatening received signifi-
cantly higher anxiety, threat, and vigilance ratings than those assumed to be
non-threatening, all p <.001.

Driving side

In background analyses, overall, men were more likely to occupy the driving
seat (75%) than the passenger seat (23%), with 3% “other” — mostly declaring
a 50:50 split. Note that rounding is the reason why the total percentage

Table 2. Image ratings.

Anxious Threatened Vigilant

Mean SD Mean SD Mean SD
Stick figures (NT) 1.29 0.61 1.18 0.47 2.52 1.17
Holiday path bridge (NT) 1.15 0.47 1.11 0.43 1.85 1.00
Pretty tourist town (NT) 1.23 0.53 1.20 0.48 2.00 1.02
Scenic footbridge (NT) 1.65 0.87 132 0.64 2.1 1.1
Dark alley crime city (T) 3.60 1.02 3.36 1.03 4.28 0.94
Hoodie on own (T) 4.09 1.03 3.94 1.07 4,55 0.83
Football Crowd (T) 2.84 1.02 2.52 1.02 3.51 1.13

Note: Images were rated 1-5 (1 =not at all “adjective”; 5 = very “adjective”, where adjective is listed at
the top of each column). NT = Non-threatening; T = Threatening.
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exceeds 100. Women declared similar percentages vice versa (78% passenger,
20% driver, 2% other). This pattern was significant on a Chi-Square test, X? (2,
N =798) =250.86, p <.001. The patterns were very similar across the UK and
USA, and significant for both countries tested separately (both p <.001).

Stick figures

Model-estimated means for the Stick Figure responses are shown in Table 3.

Please note, we report Odds Ratios [OR = Exp(B)] as effect sizes, labelling
OR<1.68 as very small, 1.68<OR<3.47 as small, 347 <OR<6.71 as
medium, OR > 6.71 as large, in line with Chen et al. (2010). The Generalized
Linear Model showed only one significant effect, namely for country, Exp(B) =
1.442, 95% Cl [1.055, 1.97], Z=2.30, p = 0.022, a very small effect (Chen et al.,
2010); in the UK, 43% of participants reported always or usually walking on
the right, whereas in the USA this was 52%, supporting Hypothesis 4. The
effect of Sex was not significant (47% female, 48% male, p =.740), nor was
the effect of handedness (left-handers 49%, right-handers 47%, p =.636).
None of the interactions reached significance.

Photographic threatening and non-threatening scenes

Here, we examined the effect of the four independent variables, this time
including the threat status of the image (threatening vs. non-threatening, rel-
evant to Hypotheses 5 and 8). The Generalized Mixed Model for the five
photographic images showed main effects of country Exp(B) =2.40, 95% CI
[1.17, 4.93], Z=2.38, p=0.017, with Estimated Means showing participants
from the USA choosing “right” (54%) more often than those from the UK
(32%), again supporting Hypothesis 4. There was also a significant effect of
handedness Exp(B) =2.30, 95% Cl [1.12, 4.72], Z=2.26, p =0.024, with Esti-
mated Means showing right-handers choosing “right” (53%) more often
than left-handers (33%). The effect of sex or threat status of the image was

Table 3. Model-estimated means for proportion of “right” choices for the Stick Figures
images.

Handedness Sex Country Estimated mean SE 95% CI Lower 95% Cl Upper
Left-handed Female UK 0.44 0.05 0.34 0.55
Left-handed Female USA 0.52 0.06 0.41 0.63
Left-handed Male UK 0.47 0.06 0.36 0.58
Left-handed Male USA 0.52 0.06 0.41 0.63
Right-handed  Female UK 0.42 0.05 0.32 0.52
Right-handed =~ Female  USA 0.51 0.05 0.40 0.61
Right-handed  Male UK 0.40 0.06 0.30 0.52
Right-handed Male USA 0.55 0.06 043 0.65

Note: Participants indicated on which side of their partner they wanted to walk, left or right (right = 1).
The “left” responses are the complement to 1.
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not significant, and none of the interactions were significant with the overall
pattern showing no support for Hypotheses 5 or 8. The significant effects
showed small effect sizes (Chen et al., 2010).

Passing “Hoodie” when walking alone

Recall that this question asked whether participants walking on their own
would choose to pass a somewhat threatening person on the left or right
(Figure 1), with relevance to Hypothesis 5. Here, the Generalized Linear
Model showed multiple significant main effects and interactions. Estimated
mean proportions of participants choosing to walk to the right of the
hooded figure when walking on their own are shown in Table 4.

The main effect of Handedness was significant, Exp(B)=1.279, 95% CI
[1.117, 1.464], Z=3.564, p <.001, with right-handers showing a slight prefer-
ence to pass on the right (52%), and left-handers a slightly stronger prefer-
ence to pass on the left (45% right). This effect was qualified by a
significant interaction with Sex, Exp(B)=1.391, 95% Cl [1.061, 1.823], Z=
2.39, p=0.017. Female participants had a very slight non-significant numeri-
cal preference to pass on the left regardless of handedness (47.8% right-
passing for left-handed females; 49.8% for right-handed females; simple
main effect of handedness in females: p =.404), whereas left-handed male
participants had a somewhat stronger preference to pass on the left (43%
right-passing, i.e,, 57% left-passing), and right-handed participants had a
modest preference to pass on the right (53% right-passing), differing signifi-
cantly from each other (p <.001), thus showing support for Hypothesis 5.

The main effect of country was also significant, Exp(B) =1.531, 95% CI
[1.338, 1.753], Z=6.176, p <.001, with USA participants showing 53% right-
passing, and UK participants showing 43% right-passing, supporting Hypoth-
esis 4. Here, the interaction with sex was also significant, with the country
difference being slightly more pronounced in females (p <.001), than in
males (p <.022), but both being significant. No other main effects or

Table 4. Model-estimated Means for proportion of participants choosing to walk to the
right of a hooded figure when walking on their own.

Handedness Sex Country Estimated mean SE 95% CI Lower 95% Cl Upper
Left-handed Female UK 0.40 0.02 0.36 0.45
Left-handed Female USA 0.56 0.02 0.51 0.60
Left-handed Male UK 0.41 0.02 0.36 0.46
Left-handed Male USA 0.45 0.02 0.40 0.50
Right-handed  Female UK 0.42 0.02 0.37 0.47
Right-handed =~ Female  USA 0.58 0.02 0.53 0.62
Right-handed  Male UK 0.50 0.02 0.45 0.54
Right-handed Male USA 0.57 0.02 0.52 0.61

Note: These are estimated proportions of participants choosing to walk on the right. The “left” responses
are the complement to 1.
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interaction reached significance. Note that all reported effects were classed as
“very small” under Chen et al.’s classification (Exp(B) < 1.68).

Hoodie with partners passing on either side

Likelihood responses (1-7) for Hoodie with partner on either side (Figures S9
and S14) showed relatively low likelihoods overall (overall mean: 1.58 out of
7). With relevance to Hypothesis 6, there was a significant effect of “side of
self”, with a stronger likelihood overall to pass the hooded figure on the
right (1.76) than the left (1.39), Exp(B) =5.80, 95% Cl [4.02, 8.38], Z=9.37,
p <.001, medium effect size. This effect was qualified by a three-way inter-
action with sex and handedness Exp(B) =0.15, 95% CI [0.04, 0.64], Z=-2.58,
p =.01, with means shown in Table 5. For each sex and handedness combi-
nation, the simple main effect of “side of self” was significant, though the
effect was weaker in left-handed females (Exp(B) =2.23, Z=2.29, p=0.022)
than in the other combinations, right-handed females (Exp(B)=8.23,
Z=5.87, p<.001), left-handed males (Exp(B)=10.40, Z=6.54, p<.001),
right-handed males (Exp(B)=5.91, Z=451, p<.001). No other effects
reached significance. The overall pattern showed no strong support for
Hypothesis 6.

Hoodie with partners on same side

With relevance to Hypothesis 7, participants imagined passing a threatening
hooded figure on the same side as their partner, both on the left or both on
the right of the hooded figure, and with themselves or their partner closest to
the hooded figure (Figures S10-513). Because the design had five fixed
factors, the pattern was somewhat complex. The strongest effect observed
was an interaction between sex and the person closest to the hoodie. Both
female participants and male participants indicated a greater likelihood for

Table 5. Mean likelihood of passing a threatening hooded person with partner and self
on either side.

Handedness ~ Sex Self passing side  Mean likelihood  SE  95% Cl Lower  95% Cl Upper

Left-handed Female Left side 1.40 0.06 1.28 1.53
Left-handed Female Right side 1.58 0.09 141 1.75
Left-handed Male Left 1.45 0.08 1.29 1.61
Left-handed Male Right 2.01 0.12 1.76 2.25
Right-handed Female Left side 1.38 0.07 1.24 1.52
Right-handed Female Right side 1.80 0.10 1.59 2.00
Right-handed Male Left side 1.34 0.07 1.20 1.48
Right-handed  Male Right side 1.66 0.10 1.46 1.85

Note: Likelihood was obtained by asking participants how likely they would be to pass a hooded figure
coming towards them on a scale of 1-7 (1 = highly unlikely, 7 = highly likely). Self passing side refers to
the side on which the participant would pass the hooded figure (left side or right side). Their partner
would pass on the opposite side of the hooded figure.



ASYMMETRIES OF BRAIN, BEHAVIOUR, AND COGNITION 19

men walking closest to the hoodie (5.92 out of 7 “partner closest” in females;
6.01 “self closest” in men), with females walking closest to the hoodie being
deemed far less likely, 2.65 “self closest” for females, 1.97 “partner closest” for
males. This interaction had the largest odds ratio and effect size of the whole
model, Exp(B) =3622.10, 95% Cl [2398.42, 5170.11], Z=38.96, p < .001, large
effect size, supporting Hypothesis 7. Note that the women were somewhat
more willing to put themselves closest to the threat than was reflected in
the men’s ratings.

This two-way interaction was qualified by a significant four-way interaction
with country and passing side, Exp(B) =4.08, 95% Cl [1.42, 11.75], Z=2.61,
p =.009, medium effect size. Means are in Table 6, which show modest
differences in the likelihoods across different countries, sexes and sides. We
examined pairwise comparisons for each of the eight pairs of partner
closest vs. self closest in each combination of country, sex and passing
side, and we found that in each pairwise comparison the difference was sig-
nificant (p <.001). A three-way interaction (sex x country x closest) was also
significant, Exp(B)=5.80, 95% Cl [3.41, 9.88], Z=6.47, p<.001, medium
effect size. Here, again, all relevant pairs (self vs. partner closest) were signifi-
cant (p <.001), with some relatively small differences in the mean differences
between pairs. Overall, the pattern showed no strong evidence for Hypoth-
esis 6.

A significant two-way interaction between country and side of passing
revealed cultural differences, echoing results reported above, Exp(B) =1.53,
95% Cl[1.18, 1.20], Z=3.17, p =.002, small effect size, supporting Hypothesis

Table 6. Mean likelihood of passing a hooded figure with partners passing on the same
side

Sex Country Passing side Closest to hoodie Mean  SE 95% Cl lower 95% Cl upper
Female UK Left side Partner 5.84 0.09 5.67 6.01
Female UK Left side Self 280 0.12 2.57 3.04
Female UK Right side Partner 567 0.09 5.50 5.84
Female UK Right side Self 276 0.12 2.52 3.00
Female USA Left side Partner 6.01  0.09 5.82 6.19
Female USA Left side Self 244 0.2 2.19 2.68
Female USA Right side Partner 6.17  0.09 6.00 6.34
Female USA Right side Self 259 0.3 2.34 2.85
Male UK Left side Partner 207 0M 1.86 2.28
Male UK Left side Self 6.29 0.08 6.13 6.44
Male UK Right side Partner 210 0.1 1.88 232
Male UK Right side Self 557 0.2 5.33 5.80
Male USA Left side Partner 185 0.10 1.65 2.06
Male USA Left side Self 6.02 0.10 5.81 6.23
Male USA Right side Partner 185 0.10 1.64 2.05
Male USA Right side Self 6.17  0.09 5.99 6.34

Note: Likelihood was obtained by asking participants how likely they would be to pass the hooded figure
on a scale of 1-7 (1 = highly unlikely, 7 = highly likely). Couple passing side refers to the side on which
the couple would pass the hooded figure, person closest to hoodie refers to who is closer to the
hooded figure, the participant (Self) or their partner.
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4. In the UK, the left side received greater likelihood scores (4.25) than the
right side (4.03), and in the USA, the right side (4.19) got higher likelihood
ratings than the left side (4.08). Other significant parameter estimates were
subsumed in the patterns reported above, because of their interaction pat-
terns and yielded no further interpretable information.

Discussion

The research findings add to the understanding of side preferences in human
dyads. In the observational study we found a bias for males to be on the right
side of the pair (from the pair's perspective), replicating the findings of
Rodway and Schepman (2022) and contrary to the observation of Borden
and Homleid (1978), with the pattern supporting Hypothesis 1. Hand-
holding did not influence the side preference, suggesting that the bias for
males to be on the right did not depend on the use of social touch or
indeed that touching reversed the side preference, showing no support for
Hypothesis 3. This also contrasts with the findings of Borden and Homleid
(1978) and may be because in their study a large proportion of couples
were observed leaving a building, with the woman leaving first. In our
study it is probable that the walking dyads held hands intermittently, so
that walking position may have been more stable and less influenced by tran-
sient hand-holding. There was also no effect of time of day on the side pre-
ference (i.e., no support for Hypothesis 2), showing that the darkness of early
evening did not increase the tendency for males to be on the right side of the
dyad. However, hand-holding was more frequent during darkness than
during the daytime, which may reflect the more intimate nature of an
evening walk, which typically involves going for a meal or a drink, or
perhaps the different relationship status of the dyad. The significant
influence of darkness on hand-holding shows that our study was sufficiently
powerful to detect an effect of darkness on walking behaviour, but darkness
did not influence side preferences.

The survey showed a number of effects which we will consider in turn. Cul-
turally learned differences in driving have been found to influence human
turning biases (Scharine & McBeath, 2002), and a consistent finding from
the survey was an influence of country on side preferences, supporting
Hypothesis 4. For each category of question (e.g., the stick figures, walking
scenarios, and passing the hooded figure), there was an effect of country,
with a stronger rightward preference for participants from the USA compared
to the UK. The magnitude of the difference between countries was very
similar for the stick figures (right preference: UK 43%, USA 53%) and the
photographic walking scenarios (right preference: UK 43%, USA 54%). The
influence of country is likely to be due to the questions involving walking,
with the cultural norm in the UK to walk/drive on the left and in the USA
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to walk/drive on the right. Interestingly, although the degree of side prefer-
ence was influenced by cultural differences, the overall pattern of preference
in each participant group typically remained the same for both countries.
Therefore, while UK participants had a greater preference to be on the left
than the USA participants, any effect of handedness was always in the
same direction in both countries, with right-handers having a stronger right-
ward preference than left-handers. This points to a biological, in addition to a
cultural influence, on side preferences. Our findings therefore replicate the
separate influences of handedness, and culturally learned lateral preferences,
on human turning preferences (Scharine & McBeath, 2002), but for human
side preferences.

When participants were asked about their seating position while driving,
the majority of men reported that they were most often in the driving seat,
and most women reported that they were most often in the passenger
seat. The spatial arrangement of the couples while driving, which reverses
across the USA and UK, is not able to explain the effect of handedness on
side preferences in the walking scenarios. Right-handers had a preference
for the right side and left-handers the left side when walking, which did
not depend on their country, or therefore their typical driving arrangement.
However, it remains possible that the bias for men to walk on the right we
observed in the UK is related to driving position, and that research in the
USA (Borden & Homleid, 1978) obtained a male left side bias because men
typically sit on the left while driving in a car.

For the photographic walking scenarios, it was found that the threatening
scenarios were perceived as more threatening than the non-threatening
scenarios, with higher levels of anticipated anxiety, vigilance, and feeling
threatened. However, level of perceived threat did not influence the side pre-
ference overall, or in one sex more than the other, showing no support for
Hypothesis 8. In addition, there was an effect of handedness on side prefer-
ences, which did not interact with sex or country. Right-handers preferred to
be on the right of the dyad and left-handers preferred to be on the left (from
the dyad’s perspective). Therefore, participants preferred the side that
enabled the freest use of their dominant hand and this applied to both
males and females. In this respect the preference appears similar to the
influence of handedness on the cradling bias reported by van der Meer
(2024), with people wanting to have their dominant hand free for other
tasks. A further possibility is that the side preference in the threatening scen-
arios was a product of handedness and social-emotional processing acting in
a complimentary fashion, so that left and right-handers position themselves
optimally to monitor and respond to threats (see also Forrester & Todd, 2018;
Karenina & Giljov, 2018).

As noted, in the observational study men occupied the right side more
often than women, but in the walking scenarios right-handers of both
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sexes expressed a preference to be on the right. As right-handers are more
common in a population than left-handers it appears that, when couples
are walking together, right-handed men occupy their preferred side more
often than right-handed women. It is unclear whether this is because men
are more effective at manoeuvring themselves into their preferred position,
have more social dominance (Pettijohn et al., 2013), women are more accom-
modating, or a blend of these influences.

The scenario of passing a hooded figure, when alone, received significantly
higher anxiety, threat, and vigilance ratings compared to the non-threatening
scenarios and walking stick figures. There was also an effect of sex and hand-
edness on side preferences. Right-handers had a preference to pass on the
right and left-handers a marginally stronger preference to pass on the left,
and this effect was stronger in males than females, supporting Hypothesis
5. This finding is consistent with the presence of a male propensity to
occupy the optimal fighting position when passing a threatening stranger.
It certainly appears possible that when people pass a threatening stranger
they try to choose the safest side, and this decision could be influenced by
their handedness and lateralized motor behaviour. Right-handers and left-
handers who pass on the right or left side, respectively, choose the side
which enables their non-dominant to be used for defence and their dominant
hand to be more manoeuvrable for counter attack (Larsson et al.,, 2023;
Watson & Kimura, 1991). However, this finding contrasts with the lack of an
effect of threat on side preferences in the photographic walking scenarios,
where there was no evidence that males choose the optimal fighting side,
based on their handedness, in readiness to protect themselves and their
partner against threats, thus showing no support for Hypothesis 8. It is poss-
ible that when males know the location of the threat, and have to choose the
side to pass a threatening individual, they are more likely to take their own
handedness into account. When the direction of the threat is unknown, as
occurred in the photographic walking scenarios, then it may be less useful
to consider your own handedness when choosing the side. If this interpret-
ation is correct, the results from the passing scenario indicate that males
may consider their handedness more strongly than females when passing a
stranger. However, it is important to note that the effect was very small
and without replication should be interpreted with caution.

Side preferences when passing the hooded stranger as a couple were
complex but largely in line with expectations. First, men and women rated
it much more likely that they would pass the stranger together (on the
same side) rather than on separate sides. Second, when passing the stranger
as a couple, it was rated as much more likely that the man would be closest to
the threatening stranger than the women, supporting Hypothesis 7. Males
rated this more strongly than females, with females more willing to be
close to the danger, but both sexes agreed that the male was more likely
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to be closest to the threat. In this scenario handedness did not influence the
side chosen. Therefore, there was no evidence that participants were thinking
about occupying a position that enabled the man to use their dominant hand
to protect themselves and their partner from the stranger, and thus no
support for Hypothesis 6. The participants’ passing ratings clearly indicated
that they were aware of the threat, and responded accordingly, but they
were considering other factors, such as who was closest and whether they
were separated, rather than their own handedness. There was also an
influence of country, with the left side rated more likely in the UK, and the
right side rated more likely in the USA, again supporting Hypothesis 4.

For the stick figures walking into the distance there was no effect of hand-
edness or sex with only an effect of country (USA more rightward preference).
We previously used this and another question in Rodway and Schepman
(2022), and found a right-side preference in men but not women. It is
unclear why we did not replicate this pattern in these data. It is apparent
from research that side preferences in non-human species are influenced
by contextual factors (Zaynagutdinova et al.,, 2024), and context may also
have influenced the side preferences exhibited by our participants. In
Rodway and Schepman (2022), the sex difference for side preferences was
strongest for a question which involved sitting on a bench, which was not
used in the current research because it did not seem relevant to our hypoth-
eses. It is unclear whether this is responsible for the discrepant results. One
speculation could be that when sitting on a bench the proximity of the
other person becomes a factor in restricting the use of the dominant hand,
which males consider more readily.

Limitations with the research have to be acknowledged. Our observational
study was conducted in the UK and we cannot be sure that the bias for men
to be on the right generalizes to other cultures, such as the USA, without
directly observing couples walking. In addition, survey responses may not
reflect actual behaviour and it is possible that in the real-world human
dyads behave differently from their preferences expressed in our survey.
Despite this, a strength of the study and the use of a survey, is that a large
sample of left-handed and right-handed individuals could be tested, which
would have been difficult in other circumstances. This provides some confi-
dence in the robustness of the findings. Also, the participants’ responses
showed that they were responding largely as expected to levels of perceived
threat and the different scenarios, which again adds confidence to the validity
of the survey responses. Additionally, there were effects that showed a small
effect size. Because our research is set in the context of evolutionary psychol-
ogy, where small effects can have large population level consequences, we
believe these effects are worth studying, because they may provide theoreti-
cal insights that would otherwise remain hidden. As observed in Rodway and
Schepman (2022), it is not surprising that the side preferences when walking
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observed in Study 1 have a small effect size. If there had been a large effect
size, it would have been obvious to most people and common knowledge
that the effect was present. Smaller effects are less visible to the naked
eye, but can be detected with careful study.

To summarize, the observational study found that more men than women
walked on the right side of a dyad (from the dyad’s perspective), replicating the
findings of Rodway and Schepman (2022). The bias for men to be on their part-
ner’s right side may reflect a general desire in males and females to have their
dominant hand on the outside of the couple, but with right-handed males
getting their preferred position more often than right-handed women. There
were independent influences of country and handedness, showing that both
cultural learning and biological differences in motor asymmetry influence
side preferences (e.g., Scharine & McBeath, 2002). Handedness also influenced
the side that males prefer when passing a threatening individual. This result is
consistent with the idea that males, more than females, may select the best
combat side based on their handedness, when faced with a threatening situ-
ation. However, other findings, including the lack of influence of perceived
threat, or darkness, on side preferences, suggest that the male right-side bias
when walking with their partner is not caused by a behavioural tendency for
men to occupy a “fight ready” position. Consequently, we did not obtain con-
sistent evidence which supported a fighting position account of side prefer-
ences in males, but we were also not able to clearly discount it. The findings
show that in human dyads there is a bias for males to walk on their partner’s
right side, and side preferences are influenced by cultural learning, the environ-
mental circumstances, and a person’s sex and handedness.
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