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Abstract

Children’s nighttime fear is hypothesized as a cognitive relict reflecting a long history of natural selection for anticipating the
direction of nighttime predatory attacks on the presumed human ancestor, Australopithecus afarensis, whose small-bodied
females nesting in trees would have anticipated predatory attacks from below. Heavier males nesting on the ground would
have anticipated nighttime predatory attacks from their sides. Previous research on preschool children and adults supports
this cognitive-relict hypothesis by showing developmental consistencies in their remembrances of the location of a “scary
thing” relative to their beds. The current study expands this research by investigating whether nighttime fear in childhood,
including the effect of parental threats to behave, influenced adult spatial fears in different biotic and abiotic situations. A
25-item questionnaire employing ordinal scales was given to 474 foreign-born Vietnamese and ethnic Chinese adults living
in the USA. Univariate analyses of adult remembrances of childhood indicated that females were more fearful of something
scary below their beds than males. To examine the influence of childhood nighttime fear on adult fears, exploratory factor
analyses supported three factors: (1) indeterminate agents, indicated something scary under the bed, the difficulty locat-
ing unspecific threats, and the brief appearances of large apparitions; (2) environmental uncertainty, indicated by potential
encounters with unseen animate threats; (3) predictable animals, as the relative comfort of viewing animals in zoo exhibits.
Using structural equation modeling, the results suggest that childhood nighttime fear influenced only the latent variable,
indeterminate agents, in both groups via the mediating variable, parental threats.

Keywords Adult spatial fears - Chinese - Cross-cultural survey - Children’s nighttime fear - Parental threat - Sexual
dinichism - Vietnamese

Introduction

I'm Not Afraid of the Dark. I'm Afraid of what’s
in the Dark!

Caption: “Dennis the Menace” by cartoonist Hank Ketcham,
1989, Hearst Communications.

Normal fear is defined as a reaction to real or imagined
threats, often originating in childhood (Morris & Kratochwill,
1983; King et al., 1988). The expression of fears in specific
contexts has been investigated extensively for more than a
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century (e.g., Hall, 1897) and includes reports of sex and coun-
try differences (reviewed by Gullone, 2000). Several research-
ers have suggested that some patterns of fearfulness involving
simple phobias might have an evolutionary origin (e.g., Davey,
1995; Ohman, 1986), whereas others have emphasized the role
of individual experiences (Morris & Kratochwill, 1983; King
et al., 1988). The focus of the current study is to explore sex
and cross-cultural differences in the pattern of fearfulness
using evolutionary, developmental, and cross-cultural per-
spectives to test hypotheses explaining how certain fears are
acquired. We will summarize our findings in the context of
how anticipated or imagined threats play an important role in
the cross-cultural narratives of evil spirits, reflected in contem-
porary literature and cinema.

Before turning to our study, we first review the litera-
ture on evolutionary and cultural influences on fear acquisi-
tion. Then, we argue that the association between fear and
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supernatural entities may have an evolutionary origin in that
the predators threatening to early hominins were analogous
to things contextually integrated with nighttime darkness.
This view is similar to the speculations proffered by Atran
(2002). We finish our introduction with our rationale for
the selection of ethnic groups and hypotheses for our study.

Evolutionary Hypotheses for Sex Differences
in the Development of Specific Fears

There are three hypotheses for how natural selection might
have shaped the evolution of sex differences in specific fears.
The first hypothesis, preparedness, initially proffered by
Seligman (1970, 1971; see also Darwin, 1877), and extended
more explicitly to phobias (Marks & Tobena, 1990), con-
siders that humans and other species currently exhibit dif-
ferential learning capabilities in acquiring fears that reflect
historically important organism-environment relationships,
as well as the absence of specific relationships (for a cri-
tique of the logical fallacy of the preparedness construct, see
Rutter & Garmezy, 1983, p. 807; Arrindell et al., 1991, p.
120). Such innate specialization for appraising some threats
appropriately, but not others, would require consistent cir-
cumstances in which failure to learn about specific haz-
ards would constitute the sources of natural selection, both
removing individuals from the gene pool and fostering the
spread of successful learning behaviors. Kirkpatrick (1984)
suggests that this preparedness construct can explain some
sex differences in the development of specific fears, such
as the greater fear of certain animals by females. Although
not directly focusing on fear, Kimura (1996) presents the
argument that ancestral males and females engaged in a divi-
sion of labor in which males hunted and females gathered
resources, requiring different tactics in spatial navigation
and vigilance (also see Silverman & Eals, 1992; Silverman
et al., 2007). Such a sex difference in visually mediated spa-
tial behavior might engender between males and females
different patterns of fearfulness associated with some envi-
ronmental hazards. However, Late-Pleistocene burial prac-
tices suggest that females also hunted big game (Haas et al.,
2020), so this assumption of a consistence sexual division
of labor is tenuous. Finally, Susman et al. (1984) developed
the construct of sexual dinichism (i.e., niche partitioning)
to describe how sexual-size dimorphism in the body size
and morphology of the Middle-Pliocene hominin, Australo-
pithecus afarensis, restricted habitat use in East Africa more
than 3 million years ago. Au. afarensis is generally consid-
ered to be the direct ancestor of the genus Homo (McHenry,
1992; Lockwood et al., 1996; Plavcan et al., 2005; Villmoare
et al., 2015; Masao et al., 2016), and Au. afarensis males
appeared to have been much heavier than females, approach-
ing the sexual-size dimorphism ratio of gorillas (McHenry,
1992; Scott & Stroik, 2006; Gordon et al., 2008; Grabowski
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et al., 2015; Masao et al., 2016; for a critique, see Reno
et al., 2003, Reno & Lovejoy, 2015).

Reviewed by Coss (2021), the sexual dinichism construct
was developed from insights derived from the fossil record
of Au. afarensis, in which smaller-bodied females were
thought to be more capable of using trees effectively for
foraging and nest building than were much heavier males.
Much like the hunter-gatherer model that posits sex differ-
ences in habitat use (Silverman et al., 2007), differences
in sexual-size dimorphism placed constraints on habitat
use by each sex, especially the energetic cost to females
of traveling long distances on the ground (Jungers, 1982)
and branch breaking by heavier males foraging in trees (for
evidence of a female Au. afarensis falling from a tall tree,
see Kappelman et al., 2016).

Behavioral relicts of hypothesized Au. afarensis sexual
dinichism might still persist in modern humans not unlike
the evolutionary persistence of antipredator behavior in
some species under prolonged relaxed natural selection. For
example, innate recognition of predatory threats has been
documented in developmental studies of animal behavior that
also include predator-naive prey living for thousands of years
without contact with former predators (e.g., Blumstein, 2002;
Coss, 1991, 1999; Li et al., 2011). Recognition of former
snake predators can persist in several populations of Califor-
nia ground squirrels (Otospermophilus beecheyi) for more
than 300,000 years of relaxed selection (Coss, 1991, 1999);
albeit, the time frame for recognition-system disintegration
is unknown for this species. Ancestral snake recognition is
not evident in Arctic ground squirrels (Spermophilus parryii)
whose ancestors have been free of snake predation for more
than 3 million years (Goldthwaite et al., 1990). However, the
rate of disintegration of evolved predator-recognition systems
is affected by species generation times that control the intro-
duction of disruptive mutations with loss-of-function (see
Lahti et al., 2009; McLean et al., 2011; Deacon, 2016; Evans
et al., 2019). When the 300,000-year time frame of relaxed
selection for snake recognition influenced by a ground squir-
rel generation time of 1 to 2 years is scaled to the 29-year
generation time estimated for humans (see Langergraber
et al., 2012, p. 15,717), it is not unreasonable to propose
that sex differences in arboreal-related behavior might still
persist in young children from the Middle-Pliocene age of
Au. afarensis.

Common chimpanzees (Pan troglodytes) and bonobos (P.
paniscus) also show some behavioral evidence of a long
history of sexual-size dimorphism with females using trees
for a broader range of activities than do males (Doran, 1993;
Doran & Hunt, 1994), including building nests much higher
in trees than males (Fruth & Hohmann, 1994). Such sex
differences in habitat use likely preceded the divergence
of chimpanzees and humans 7 to 8 million years ago (Ma)
based on molecular clock estimates (Langergraber et al.,
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2012), but see Moorjani et al. (2016) for a 12-Ma divergence

estimate), and it must be noted that chimpanzees and bono-
bos have less sexual-size dimorphism than that estimated
for Au. afarensis.

More specifically relevant to the aforementioned findings
about the ways children incorporate spatial information in
evaluating fearful situations, there is clear evidence that
baboons, macaques, and langurs seem to anticipate preda-
tory attacks at night, and these primates select sleeping trees
that afford a nighttime defense. Behaviors showing antici-
pation of the direction of nighttime predatory attacks from
below includes selecting sleeping sites that are close to the
margins of crown canopies because the thinner branches
near the crown edges restrict access by heavier leopards
and pythons (Ramakrishnan & Coss, 2000, 2001). Similarly
defensive, bonobos build night nests high in the trees to pre-
vent leopard attacks (Fruth & Hohmann, 1994).

In an explicit test of the sexual-dinichism hypothesis,
Coss and Moore (2002) examined the fearful attributions
of preschool children toward the use of trees as refuge sites
in a simulated antipredator context. In this investigation, 3-
and 4-year-old American girls were more cognizant of the
utility of using thinner branches to avoid a heavy-bodied
predator than were same-age boys. The presence of histori-
cal sexual-size dinichism also appears to be manifested in
non-fearful situations with arboreal properties. For example,
girls are observed to climb playground structures to a greater
extent than do boys (Halliday & McNaughton, 1982; Coss
& Goldthwaite, 1995) and, in beginning rock climbers,
girls exhibit more advanced climbing skills than do boys
(Testa & Debii, 1997). In contrast with these findings, men
rather than women in preliterate societies typically climb
trees for procuring resources (Kraft et al., 2014). Neverthe-
less, a seminatural simulation of antipredator behavior on
a playground yielded additional results consistent with the
sexual-dinichism hypothesis. In this study, a reliably greater
frequency of preschool girls selected exposed playground
areas where they could monitor a model leopard unlike the
preschool boys who hid in tunnels and other enclosed struc-
tures. This sex difference was not evident after viewing a
model deer (Coss & Penkunas, 2016).

This background of nighttime antipredator behavior of
nonhuman primates, coupled with the sexual-dinichism
hypothesis, was used to test whether preschool boys and girls
anticipated a similar pattern of spatial danger as a relict of
arboreal nighttime antipredator behavior; thus, it seemed
reasonable to test the hypothesis that preschool girls would
remember being more fearful of a scary presence below the
bed at night than would boys. Indeed, survey research on the
nighttime fear of 3- to 4-year-old American boys and girls,
comparing above, side, and below locations for a “scary
thing” relative to their beds yielded a statistically signifi-
cant interaction in which a larger frequency of girls reported

the below location whereas a larger frequency of boys
reported the side location. A statistically reliable interac-
tion of sex and location was also obtained for the frequency
distributions of adult remembrances of the location of the
scary thing in their bedrooms as children. Moreover, and
critically important for the current research, the preschool
girls and women exhibited significantly similar frequency
distributions for the above, side, and below locations for a
scary thing (Coss, 2021).

A follow-up study by Hunt (1997) examined cross-national
differences in adult remembrances of the locations of night-
time scary things relative to the bed by Americans, Batswana,
Danes, Germans, Hondurans, and Zimbabweans. Hunt
reported a significant main effect in which females remem-
bered being more fearful than males of a scary presence under
their beds as children. Cultural differences were also apparent
in which American, Batswana, and Danish women were more
fearful of something scary below their beds than were males
whereas Honduran and Zimbabwean men and women were
not appreciably different. Such cultural differences suggest
that early social interactions, perhaps with parents and other
relatives, might have influenced these remembrances of child-
hood nighttime fear, the primary topic of the current study.
Together, these studies provide a compelling inductive argu-
ment that evolutionary processes contribute to sex differences
in spatial fears at night in simulated antipredator behavior and
in nonthreatening climbing behavior.

Whereas the research on sexual dinichism is an explicit
test of an evolutionary hypothesis (see Coss & Charles 2004),
little research on the etiology of fear has focused on precise
evolutionary explanations in the derivation of experimental
questions. Previous research with an evolutionary flavor has
examined the effects of shared environment by comparing the
fearfulness of identical and fraternal twins and estimating the
heritability of specific fears (e.g., Kendler et al., 1992; Skre
et al., 2000; Torgersen, 1979). However, the experimental
questions addressed by these twin studies were not based on
a realistic appraisal of the historical circumstances in which
certain fears might exhibit adaptive functions. For exam-
ple, the correlations of twin fearfulness of small animals,
such as rats, snakes, and spiders that afford distinct threats
(Rose & Ditto, 1983; Stevenson et al., 1992), reveal a com-
mon property of arousal, vigilance, and disgust (Davey et al.,
1993) related to similarities of imagined situations rather
than a cognitive assessment of the actual threats posed by
these animals (Coss, 2003). And it must be noted that rats,
snakes, and spiders typically represent a single dimension of
fear that often include other animals (Scherer & Nakamura,
1968; Ollendick et al., 1989; Fredrikson et al., 1996; Burn-
ham & Gullone 1997). Similarly, studies of visual scanning
of dangerous and non-dangerous animals by children and
adults show that dangerous animals capture attention more
quickly (Penkunas & Coss, 2013a, b; Yorzinski et al., 2014)
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and influence children’s drawings (Lee & Kang, 2012), but
these perceptual studies shed little light on processes of fear
acquisition (see Purkis & Lipp, 2007).

The Role of Experiences in the Development
of Specific Fears

Although twin studies typically examine the differential
contributions of genetic and environmental effects in the
manifestations of fearfulness, an examination of cross-
cultural differences might shed light on both evolved and
culturally moderated fears. A number of studies have been
conducted that investigate unique individual and cul-
tural differences in patterns of fearfulness (e.g., Sidana,
1975; Farley et al., 1978; Klingman & Wiesner, 1982,
1983; Field and Lawson 2003). For example, research
by Ollendick and colleagues (1996), using the Fear Sur-
vey Schedule for Children-Revised, showed a significant
main effect of country in which people from Nigeria,
America, Australia, and China show different types of
fears. Specifically, Ollendick and colleagues (1995) found
that Nigerian children and adolescents reported a higher
overall intensity of fears than did American, Australian,
and Chinese children and adolescents. And other cross-
cultural differences have also been observed. For exam-
ple, Hallowell (1938) asserted that the different beliefs of
North American indigenous people and people in West-
ern society moderated the ways threatening animals were
perceived. Furthermore, not only might the unique and
different experiences that individuals have as a result of
different cultures moderate fear acquisition, the sociocul-
tural context of these experiences might influence fear
acquisition differently in females and males. Sex differ-
ences have emerged in previous studies including cross-
cultural comparisons in which females reported a higher
level of fearfulness than did males (Lapouse & Monk
1958; Bamber, 1974; Earls, 1980; Morris & Kratochwill,
1983; Davidson et al., 1989; Dong et al., 1994; Tucker &
Bond, 1997; King et al., 1998).

With reference to sex difference in a single sociocultural
context, sex difference in fear acquisition has also been
found in cross-cultural studies (Fonseca et al., 1994). For
example, Ollendick and colleagues (1996) found that Ameri-
can, Australian, and Chinese girls reported a higher overall
intensity of fears than did boys (for imaginary fears, see
Sayfan & Lagattuta, 2009). In contrast, Nigerian girls and
boys did not differ in their reported overall fearfulness.

In addition to cross-cultural comparisons of the social
and environmental circumstances that precipitate behaviors,
within-country ethnic group comparisons provide an excel-
lent context for understanding the convergence of different
ethnic experiences in the process of acculturation (e.g., Benet-
Martinez & Karakitapoglu-Aygiin, 2003). As an example of
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this approach, comparing participants of different ethnicities
drawn from within the USA, Myers and colleagues (1987)
found that Chinese and Japanese participants with similar
acculturation and socioeconomic backgrounds did not dif-
fer appreciably in their fears of a broad range of situations,
including fear of animals and supernatural entities. However,
Vietnamese participants, who differed markedly in their accul-
turation and socioeconomic level from the Chinese and Japa-
nese, were much more fearful. While not exhaustive, these
studies suggest that cultural factors can moderate patterns of
fearfulness. On the whole, there is considerable controversy
in the literature on the development of fear, and researchers
should recognize the possible joint effects of evolution and
culture in examining the development of fear (for discussions
of the interplay of individual experiences and evolution-
ary processes in fear acquisition, see Marks, 2002; Poulton
& Menzies, 2002a, b; Rachman, 2002; for critiques of this
viewpoint, see Kleinknecht, 2002; McNally, 2002; Mineka &
Ohman, 2002; Armfield, 2006; Ohman, 2009).

Belief in Supernatural Entities and Fearfulness
of Natural Hazards

Individuals who immigrate to a different cultural setting often
retain the cultural values and beliefs of their native countries,
many of which include imagined or irrational organism-envi-
ronment relationships. An important facet of these beliefs
can include the reverence for supernatural essences or agen-
cies that are believed to provide spiritual guidance, physical
protection, or have malevolent intentions. With respect to
the issue of malevolent intentions, Lemert (1997) and Atran
(2002) argue that the concept of something evil/ might have
an evolutionary origin, possibly the result of historical preda-
tory attacks (reviewed by Russell, 1979; King et al., 1997;
Treves & Naughton-Treves, 1999; Coss & Moore, 2002;
Hart & Sussman, 2008; Coss, 2021). For example, fear of
the dark, which may arouse the sensations that something
scary is lurking out there, is part of a broadly distributed fear
that appears in many cultures. As discussed previously with
respect to nighttime fear, many irrational fears originate in
childhood, especially fear of the dark and dreams of being
chased or attacked (Bauer, 1976; Beaudet, 1991; Hartmann,
1984). Therefore, it is conceivable that childhood nighttime
fear might have a developmentally prolonged effect in shap-
ing spiritual sensations of an undefined entity that is out
there spatially. In relation to this idea, a positive correlation
between level of fearfulness and religiosity (i.e., belief in
supernatural entities) has been reported in previous studies
(e.g., Klingman & Wiesner, 1983; Wilson & Miller, 1968).
In addition, women reported that they believed in supernatu-
ral entities to a greater extent than did men (Blum, 1976;
Haraldsson, 1985; Tobacyk & Milford, 1983; Clarke, 1991).
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Study Rationale

Application of evolutionary hypotheses for empirical
research in behavioral studies is typically applied to non-
human species with well-studied phylogenies. The human
lineage is the best studied in terms of the fossil record and
historical habitat. Several distinct behavioral measures of
humans and chimpanzees converge inductively in support-
ing the sexual-dinichism hypothesis (Doran, 1993; Coss &
Goldhthwaite, 1995; Coss & Moore, 2002; Coss & Charles,
2004; Coss, 2021). Natural selection on differential arboreal
habitat use by each sex, constrained by sexual-size dimor-
phism, has been relaxed for at least 2.0 million years fol-
lowing the advent of East African Homo erectus with an
intermediate level of sexual-size dimorphism inferred from
later H. erectus footprints (Villmoare et al., 2019).

Cross-cultural research into this phenomenon might pro-
vide insight into the mutual relationships of sex differences
reflecting evolutionary biases and differing cultural practices.
Because previous research has shown cultural differences in
levels of fearfulness among Southeast Asians (Myers et al.,
1987), we selected for the current study Vietnamese and
ethnic Chinese who immigrated to the USA after 4 years of
age. Such an approach allowed comparisons of adults who,
through the process of acculturation, have been experiencing
similar cultural contexts afforded by advanced technologies
(Herskovits, 1951). Due to our focus on the relationships of
different types of fears and the logistical constraint of asking
participants to complete long questionnaires in public settings,
we did not investigate the roles of war-time experience or its
aftermath that differed between these ethnic groups, religious
affiliations, and current socioeconomic status on the develop-
ment of fearfulness. The 1999-2001 World Values Surveys
showed that among 68 countries sampled, the percentage of
Chinese and Vietnamese men and women believing in an
influential supernatural entity within an organized religion
was below 13% (Inglehart et al., 2004). Despite this low per-
centage for organized religions, both cultures consist of indi-
viduals who believe in evil spirits and report the appearances
of ghost-like apparitions that emerge outside their proper
places and must be chased away (cf. Bertrand, 1996; Mu-chou
Poo, 2006). Complementary research on Americans showed
that despite modern education and technology, younger indi-
viduals and women had a greater likelihood of ghost belief
than older individuals. Moreover, the most and least religious
individuals were less likely to believe in ghosts than those
engaging in mid-level religious practices (Baker & Bader,
2014, p. 573).

Again, the predominant theoretical interest of our
research was examining the spatial effects of nighttime
fear in childhood which are consistent with other evidences
of historical natural selection associated with sexual dini-
chism since Pliocene times (reviewed by Coss 2021). We

were particularly interested in exploring how children’s
nighttime fear, based on adult remembrances, would persist
into adulthood and might influence other fears with spatial
properties characterizing potentially dangerous situations.
For example, a survey of German adults showed that they
arranged their beds so they could view bedroom doors and
windows from concealed vantage points (Sporrle & Stich,
2010). Furthermore, since house architecture might play
a role in promoting nighttime fear, we hypothesized that
nighttime fear would be sensitive to spatial contexts, such
as those produced by noises coming from below houses on
elevated foundations over rivers or wet ground. We therefore
predicted that fear of something scary below the bed would
be augmented greatly for young children who had lived in
houses on raised foundations compared with those who had
lived in houses on dry ground.

Other attributes of interest were familial influences on
fearfulness. In previous research, family context, such as
marital conflict, has been shown to elevate children’s night-
time fear (Gordon & King, 2002). With reference to the
familial context in conjunction with the findings that chil-
dren’s common fears are attributed to negative information
regarding the fearful circumstances (e.g., Gerull & Rapee,
2002; Muris et al., 2003; Ollendick & King, 1991), we were
interested in uniquely determining whether parents or family
members used negative information about ghosts or mon-
sters to discipline children (see Rachman, 1977 for theoreti-
cal discussion of the effect of negative information and the
review by King et al., 1998). More specifically, compara-
tive study of Vietnamese and ethnic Chinese would allow an
examination of the effects of specific provocative situations
in which children’s fears were capitalized upon by parents
or older relatives to discipline children, and whether such
discipline had affected the manifestation of adult nighttime
and daytime fears with spatial properties.

One source of natural selection on hominins foraging
or moving about would have been the encounters with
venomous spiders and the failure to avoid envenomation.
Generally, the web-dwelling spiders have neurotoxic
venom, and the non-web dwellers have cytotoxic venom
causing serious tissue necrosis. African recluse spiders
of the genus Sicarius and the neurotoxic Latrodectus,
the button or widow spiders, would have constituted
serious historical threats to hominins. Recluse spiders
superficially resemble harmless web-dwelling spiders
Cheiracanthium and the harmless lycosids, the family of
wolf spiders that includes large tarantulas exhibited in
zoological parks. Although bites from highly venomous
spiders might not have been lethal to our smaller-bodied
ancestors, incapacitation resulting from spider bites can
affect fitness by increasing vulnerability to predators
and death from dehydration and serious infection. Thus,
natural selection would have operated on effective spider
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recognition and avoidance (see McNally, 2002, p. 170
for a critique). It is therefore not surprising that fear of
spiders is one of the most pronounced fears in childhood
(e.g., Lane & Gullone, 1999; LoBue & DeLoache, 2010;
Merckelbach et al., 1996; Muris et al., 1997a, b, 2002a,
b), and it is often perceived to engender the same nega-
tive affect as do other circumstances that characterize
uncertain threats, including ghosts (Scherer & Nakamura,
1968). We thus hypothesized that childhood fear of spi-
ders might exhibit developmental stability and thus con-
tribute to adult fears that also reflect uncertain threats
(Ferrari, 1986). Also, the aforementioned assertions of
evolutionary influences on perceptual phenomena, such
as apparitions and persistent beliefs in spiritual entities
(Atran, 2002; Lemert, 1997), might be supported by their
association with childhood nighttime fear of scary things.
Finally, to counter any assertion that adult remembrances
of the nighttime locations of something scary relative to
their beds as children examined herein might not charac-
terize childhood fear accurately, it must be emphasized
again that previous research showed that preschool boys
and men exhibited very similar recollections and pre-
school girls and women exhibited significantly similar
recollections (Coss, 2021).

Method
Participants

The Vietnamese who completed the questionnaire con-
sisted of 211 individuals (96 males and 115 females)
who were born in Vietnam; they had an average age of
33.7 years (range: 18 to 81 years). These Vietnamese had
spent an average of 14.5 years in the USA. The ethnic
Chinese who completed the questionnaire consisted of
263 individuals (89 males and 174 females) who were
born in China, Hong Kong, or Taiwan; their average age
was 34.8 years (range: 15 to 82 years). These ethnic Chi-
nese had lived in the USA for an average of 8.2 years.
With respect to house architecture, 21.0% of Vietnamese
males reported that they slept as children in houses with
raised foundations whereas only 4.0% of Chinese males
reported having done so. Similarly, 16.5% of Vietnamese
females reported living as children in houses with raised
foundations compared with 3.7% of Chinese females.

Instrument
A 25-item questionnaire employing four 5-point ordinal

scales was developed that examined a wide range of spa-
tial and non-spatial fears characterizing both biotic and
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abiotic circumstances. Six of these questions were fillers,
designed to mask any perceived coherence of the spatial
questions of experimental interest. The first scale asked
participants to estimate the occurrence of fearful events
using the following terms: 1 =never, 2=rarely, 3 = some-
times, 4 = often, 5 =very often. Questions that centered
on remembered childhood experiences emphasized level
of nighttime spatial fear, parental discipline capitalizing
on the child’s fearfulness, and spider fear. There were four
questions on childhood occurrences of nighttime fears: (1)
“When you were little, did you ever think there were scary
things in your room at night?” (2) “Was the scary thing
located above you, such as near or above ceiling, as on the
2nd floor?” (3) “Was the scary thing located to your side,
such as behind closet doors/s, cabinets, or outside win-
dows?” (4) “Was the scary thing located below you, such
as underneath the bed, on floor (or 1st floor)?” The paren-
tal discipline question was designed to reveal whether
there were cultural and sex-specific effects: (5) “Do you
ever remember your parents or older relatives telling you
that if you did not behave as a good boy or girl that a
monster or ghost would get you?” The question on spider
fear was (6) “When you were little, how comfortable were
you after you suddenly encountered a spider on a web?”.

Adult situations in the USA reexamined nighttime fear
and concern about an uncertain sensed presence out there
in relation to specific vantage points. Several questions
dealt with situations in which such sensed presences had
malevolent or protective intentions and others that posed
potential threats without intentions. These questions were
(7) “Some adults in bed occasionally feel the nearby pres-
ence of something scary at night. Are there ever times at
night when you feel the presence of something scary lurk-
ing below the bed?” (8) “When you feel that something
dreadful is suddenly going to happen to you, is the threat
unspecific and difficult to identify and locate?” (9) “Do
you find yourself uncomfortable walking by a large dense
bush during the night?” (10) “When crossing a field with
knee-high grass, do you ever think about encountering a
snake?” (11) “When walking into a cobweb, do you worry
about a spider biting you?” (12) “While outside during a
thunderstorm, do you ever feel that you could be a target of
a strike?” (13) “Have there ever been times at night when
you thought that you saw something large appear briefly
near you or move near you but later confirmed that nothing
was really there?” (14) “Are there ever moments when you
feel a Greater Being influencing your life?”.

The second scale examined the degree of comfort that
participants experienced during specific situations, as
denoted by the following terms: 1 =very comfortable,
2 =somewhat comfortable, 3 = indifferent, 4 = somewhat
uncomfortable, 5=very uncomfortable. (15) “How comfort-
able do you feel standing close to small rodents in waist-high
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zoo exhibits?” (16) “How comfortable do you feel standing
close to large hairy spiders in waist-high zoo exhibits?”” (17)
“How comfortable do you feel standing close to snakes in
waist-high zoo exhibits?”.

A motivational scale examined the participant’s willing-
ness to explore an unfamiliar setting using the following
terms: 1 =eagerly, 2=agreeably, 3 =with coaxing, 4 =only
if pressured, 5 =never. (18) “How willing are you to explore
an unfamiliar outdoor setting (e.g., park, hiking trail, new
part of town)?” The level of annoyance to a specific provoca-
tive sound (e.g., Halpern et al., 1986) was examined using
the following terms: 1 =not at all, 2 =slightly, 3 =moder-
ately, 4 =very, 5=exceedingly. (19) “How annoying is the
rasping sound of fingernails scraping a chalkboard?”.

The following filler questions were not analyzed statisti-
cally: (20) “How willing are you to taste new foods?” (21)
“When using an electric shaver or hair dryer over a sink
filled with water, do you ever worry about accidentally
dropping it into the water?” (22) “How comfortable do you
feel sleeping next to someone with a bad cold?” (23) “How
comfortable do you feel climbing a sturdy 6-foot step ladder
to the top rung?” (24) “How comfortable do you feel sit-
ting on an unfamiliar toilet?”” (25) “When driving down the
highway at 60 mph, how many car lengths do you typically
leave between you and the car in front of you?” This ques-
tionnaire was originally approved under Human Subjects
Review Committee Protocol 96-482R and extended under
IRB exemption 200,311,298-1.

Procedure

Both the Vietnamese and ethnic Chinese were surveyed in
similarly diverse settings in California, with the majority
drawn from students at the University of California, Davis
campus. Other public settings for questionnaire distribution
and recovery were Vietnamese and Chinese supermarkets.
All Chinese participants were fluent in English. For older
Vietnamese individuals who were somewhat deficient in
English, several questions were clarified in Vietnamese.
Participants agreed to participate after reading the permis-
sion form or oral description.

Statistical Analyses

Multinomial log-linear analyses with maximum likelihood
estimations that included data partitioning (Agresti, 2002)
were used to analyze the rating frequencies for questions
on remembrances of childhood nighttime fears (questions
1-4), parental threats that a monster or ghost would get them
if they did not behave as children (question 5), and adults
fears of something scary below the bed (question 7). For
these analyses, ethnic group and sex were predictor vari-
ables, and the five ratings of remembered occurrences were

the response variables. In addition, multivariate analyses
examined relationships among the variables using explora-
tory factor analyses (EFAs) applied to each ethnic group.
The latent variables from the EFAs were incorporated into
four structural equation models that examined for each eth-
nic group the predictive properties of sex and remembrances
of childhood nighttime fear, parental threats, and childhood
encounters with spiders.

Results
Childhood Nighttime Fear

Examination of the frequencies of nighttime fears remem-
bered from childhood indicated that 9.95% of Vietnamese and
21.62% of ethnic Chinese reported that they never thought
that something scary was in their room at night (question
1). In combination with ratings of remembered fearfulness,
log-linear analysis did not show any statistically significant
interactions of ethnic group or sex and ratings of childhood
thoughts of scary things. Analyses of the above, side, and
below locations of the scary thing relative to the beds (ques-
tions 2—4) were restricted to only individuals who reported
fearfulness in a spatial context. The interaction of ethnic
group and fearfulness was statistically significant for only the
below the bed location, Likelihood ratio x24 (N=393)=25.24,
p<0.001, d=0.52, a comparison showing that a larger pro-
portion of Vietnamese reported higher fear ratings than did
ethnic Chinese. A statistically significant interaction of sex
and fearfulness of a scary thing below the bed indicated that
women reported that they were more fearful as children than
were men, Likelihood ratio x24 (N=393)=10.45, p<0.001,
d=0.33, a finding consistent with the hypothesized sex differ-
ence for fear of something scary in this spatial location (Fig. 1).

Because so few ethnic Chinese as children slept in
houses with raised foundations, we examined only the
nighttime remembrances of something scary below the bed
in Vietnamese as a function of houses with ground level
and raised foundations. To adjust for small sample sizes in
the raised foundation group, the 5-point scale of fearful-
ness was condensed into two categories: low fear =never,
rarely, and sometimes, and high fear = often and very often.
With this revised scale, the interaction of house founda-
tion and fearfulness was statistically significant, with the
largest proportion of individuals sleeping in houses with
ground-level foundations reporting low fear of something
scary below the bed, Likelihood ratio x21 (n=172)=4.14,
p<0.05, d=0.35. Among these latter individuals, the
interaction of sex and the original 5-point scale of fear-
fulness were also statistically significant, with a larger
proportion of women reporting greater fear than did men,
Likelihood ratio x, (n=140)=11.11, p <0.025, d=0.59.
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Fig.1 Comparison of sex differences in the combined percentages of
childhood thoughts of a scary thing below the bed by Vietnamese and
ethnic Chinese (N=393). The interaction of sex and scale of fearful-
ness was statistically significant (p <0.001)

Adult Nighttime Fear

Some adults still feel the nighttime presence of something
scary lurking below the bed, a property that might reflect
the continuity of childhood nighttime fears coupled with
fearful lifetime experiences (e.g., Hunt, 1997). The analy-
sis used to test question 7 resulted in a statistically sig-
nificant interaction of ethnic group and the 5-point scale
of fearfulness, Likelihood ratio x24 (N=470)=35.37,
p <0.001, d=0.57. Ethnic Chinese constituted the larg-
est proportion of individuals reporting that they never
felt the presence of something scary lurking below
their beds (Fig. 2). The interaction of sex and fearful-
ness was also statistically significant, Likelihood ratio
x24 (N=470)=15.59, p<0.001, d=0.37, with women
reporting that they felt a more frequent occurrence of a
scary presence below them than did men. Furthermore,
the three-way interaction of ethnic group, sex, and fear-
fulness was statistically significant, Likelihood ratio x24
(N=470)=12.60, p <0.025, d=0.33. The source of this
interaction is apparent in Fig. 2, which shows that ethnic
Chinese males were not as fearful as their female coun-
terparts, Likelihood ratio x24 (n=260)=12.63, p<0.025,
d=0.45.

Threatening Children to Behave

Question 5 investigated the issue of ethnic differences in
parents or older relatives threatening children that a mon-
ster or ghost would get them if they did not behave. We
were particularly interested in whether these ethnic groups
differed in the degree that boys or girls were threatened by
older family members. The interaction of ethnic group and
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Fig.2 Comparison of the percentages of adult thoughts of a scary
thing below the bed (N=470). Data partitioning revealed that ethnic
Chinese males were not as fearful as Chinese females (p <0.025)

remembered occurrences of parental threats was statistically
significant, Likelihood ratio x24 (N=470)=18.38, p<0.001,
d=0.40. Vietnamese reported that their relatives threatened
them more frequently than the threats reported by ethnic
Chinese (Fig. 3). In both ethnic groups, males and females
remembered being threatened at similar frequencies.

Fear of Spiders During Childhood

Because the Vietnamese and ethnic Chinese experienced
somewhat different environmental settings, notably a greater
variety of house architecture in rural settings, it was of inter-
est to determine if they differed in their remembered level
of comfort in the common occurrence of suddenly encoun-
tering a spider on a web in childhood (question 6). In this
analysis, there were no statistically significant interactions
of ethnic group or sex and levels of discomfort, which were
among highest (range=11.9 to 23.6% for very uncomfort-
able) reported by the participants.

Exploratory Factor Analyses

Our questionnaire was designed to explore ethnic and sex
differences in several facets of childhood fears in spa-
tially defined settings. Several questions addressed easily
perceived adult risks, such as observing animals in zoos,
whereas others described adult situations with much greater
uncertainty. This latter aspect was especially evident for
questions describing potentially threatening outdoor situ-
ations. Theoretical considerations generated a model of
hypothesized relationships among constructs relating to
childhood and adult experiences. Four items were used
as single-indicator measures. These were Childhood fears
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Fig.3 Comparison of the percentages of the remembered situation in
which parents or older relatives told the children that a ghost or mon-
ster would get them if they did not behave (N=470). The interaction
of ethnic group and remembered occurrences of parental threats was
statistically significant (p <0.001)

(question 1), Parental Threats (question 5), Childhood Fear
of Spiders (question 6), and Influence of a Greater Being
(question 14). For the remaining constructs, Indeterminate
Agents, Environmental Uncertainty, and Predictable Ani-
mals, several items (questions 7—13 and 15-19) were consid-
ered potential indicators of these underlying constructs. For
these 12 items, exploratory factor analyses were conducted,
treating each ethnic group separately. Theory, in conjunction
with indices of model fit, was used to determine the number
of factors to retain. Two common indices of model fit are
reported: y* and the root mean squared error of approxi-
mation (RMSEA). »? is an index of perfect fit, such that a
model that fits the data perfectly results in no correlations
among the observed items after the factors are taken into
account. In practice, this is an unreasonable expectation of
a model because even in the population, it is often unreason-
able to assume that a small number of factors could perfectly
account for the correlations among scale items. An alterna-
tive measure of fit, the RMSEA, was developed based on
the idea that a good fitting model does not provide a per-
fect fit but rather provides a close fit (Steiger & Lind, 1980;
Browne & Cudeck, 1992). In a factor-analysis model, this
would suggest that once the appropriate number of factors is
taken into account, the items would have negligible correla-
tions among them, even in the population. In interpreting the
solutions here, factor loadings > 0.4 were considered large.
An oblique rotation, Promax, was used because it was not
assumed a priori that the resulting factors were uncorrelated.
Data were analyzed using Mplus version 2.01 (Muthén &
Muthén, 1998). Given that items were measured on ordinal
scales, the factor analysis was based on the assumption that
scale points were not necessarily equally spaced, as they

would be for interval-level data. Therefore, an estimation
procedure designed for analysis of ordinal level variables
was used (Muthén & Muthén, 1998).

For Vietnamese, the best fitting and most theoreti-
cally interpretable solution was a 4-factor model [x? (18
df)=26.1, p=0.10, RMSEA =0.047]. For ethnic Chi-
nese, a 3-factor solution was [x2 (22 df)=27.9, p=0.10,
RMSEA =0.033]. The results for both groups, summa-
rized by factor loadings and factor correlations, are given
in Table 1. As shown in Table 1, solutions were comparable
for the two ethnic groups: Indeterminate agents was indi-
cated by items 7, 8, and 13. Environmental uncertainty was
indicated by items 9 and 10, and predictable animals was
indicated by items 15, 16, and 17. For Vietnamese, a fourth
factor, indicated by questions 11 and 12, also reflected envi-
ronmental uncertainty but was weakly correlated with the
first factor relating to the environment. With regard to the
constructs of interest, we chose to retain the three subsets of
items common to both groups. The results from the explora-
tory analyses were then used to test hypotheses about rela-
tionships among factors relating to childhood and adult
experiences. Given that some constructs were represented
by single items and others represented by multiple items,
it was possible to take into account measurement error for
some of the constructs (i.e., those for which multiple items
were available). Analyses based on structural equation mod-
eling, in which some variables were considered observed
and others latent, are described below.

Structural Equation Modeling

One variable, the evolutionary relict of adult expectancies
of predatory attacks manifested as children’s nighttime fear,
was hypothesized as a predictor variable of current adult
fears and the influence of a greater being. We hypothesized
that parental threats, in which family members threatened
children that a monster or ghost would get them if they did
not behave, would mediate the relationship between child-
hood nighttime fear and the latent variable, indeterminate
agents, indicated by something scary lurking under the bed,;
the difficulty of locating a dreadful, unspecific threat; and
the brief appearances of large apparitions. The measure of
childhood nighttime fear was predicted to influence two
additional latent variables: environmental uncertainty of
potential encounters with animate threats lurking behind a
bush or in grass (environmental uncertainty) and comfort
while viewing animals in zoo exhibits (predictable animals).
Additionally, the measure of childhood nighttime fear was
predicted to affect the influence of a greater being. Because
of the indeterminate properties of sudden spider movement
on a web, the second childhood variable, the comfort of
encountering a spider on a web, was predicted to influence
the latent variable, indeterminate agents.
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Table 1 Rotated factor structures for adult Vietnamese and ethnic Chinese fears

Factor loadings: Promax rotation

Vietnamese Ethnic Chinese
Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3
7. Fear of something scary below bed 0.726 —-0.059 0.074 0.156 0.796 —0.124 —0.065
8. Something dreadful is going to happen 0.529 0.179 0.020 0.099 0.504 0.229 0.000
9. Walking by a dense bush at night 0.178 0.743 0.039 —0.035 0.091 0.649 -0.026
10. Encountering a snake in knee-high grass —0.034 0.710 —0.033 0.182 -0.075 0.760 0.008
11. Walking into cobweb and spider biting 0.130 —0037 0.184 0.641 0.310 0.150 0.373
12. Target of a lightning strike -0.042 0.227 —-0.186 0.757 0.292 0.185 0.054
13. Saw something briefly near you 0.656 0.125 —0.046 -0.174 0.569 0.113 —0.037
15. Comfort standing close to rodents in zoo 0.077 —-0.070 0.499 0.197 0.101 —0.168 0.619
16. Comfort standing close to spiders in zoo 0.089 —0.045 0.926 -0.113 —0.088 0.046 0.848
17. Comfort standing close to snakes in zoo —-0.287 0.234 0.527 0.017 —0.038 0.049 0.625
18. Explore unfamiliar outdoor setting 0.012 0.240 —0.043 0.041 0.268 —0.168 0.246
19. Fingernails scraping a chalkboard -0.024 0.222 0.122 -0.232 -0.350 0.187 0.315
Promax factor correlations
Vietnamese Ethnic Chinese
Factor 1 Factor 2 Factor 3 Factor 4 Factor 1 Factor 2 Factor 3
1.000 1.000 1.000 1.000 1.000 1.000 1.000
0.2777 0.279 0.307 0.351 0.382
—-0.017 0.260 0.343
0.304

Structural equation modeling was used to test specific
relationships among constructs. Effects of sex on outcome
measures and sex differences in the hypothesized relation-
ships were also tested. For the first set of models tested
for both Vietnamese and ethnic Chinese, no differences
between males and females in any of the hypothesized paths
from childhood to adult experiences were detected. These
absences of sex differences in the estimated paths concern-
ing childhood and adult experiences were tested by perform-
ing a multiple-group analysis to allow paths to vary between
males and females. Because no differences were detected,
the results given are based on a single-group analysis.

For Vietnamese (N=205: Fig. 4), childhood nighttime
fear reliably influenced indeterminate agents and environ-
mental uncertainty. Childhood nighttime fear also reliably
influenced the latent measure indeterminate agents via the
mediating variable, parental threats, but not the influence of
a greater being. Sex differences in the mean levels of indeter-
minate agents, environmental uncertainty, and the influence
of a greater being were detected, suggesting that Vietnamese
females had elevated levels of these types of adult experi-
ences. Counter to the hypotheses, the measure of childhood
fear of spiders was not a reliable predictor of indeterminate
agents, and the measure of childhood nighttime fear was not
a reliable predictor of predictable animals.

Ethnic Chinese (N=250: Fig. 5) exhibited a reliable path-
way in which childhood nighttime fear influenced the latent
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measure of indeterminate agents, where childhood nighttime
fear had both a direct effect on indeterminate agents and
an indirect effect as mediated by parental threats. Environ-
mental uncertainty and influence of a greater being were
both reliably predicted by childhood nighttime fear, such
that greater levels of childhood nighttime fear tended to be
related to both elevated adult reports of fears of environmen-
tal uncertainty and the influence of a greater being. Sex dif-
ferences in the mean levels of environmental uncertainty and
predictable animals were detected, suggesting that ethnic
Chinese females have elevated levels of these types of adult
fears. Contrary to our hypotheses, the predictor variable of
childhood comfort when suddenly encountering a spider on
a web was not reliably associated with the latent measure
indeterminate agents as was found for Vietnamese. Further,
the measure of childhood nighttime fear was not a reliable
predictor of predictable animals. Between ethnic-group com-
parisons were done by computing 95% confidence intervals
for the effects tested by the model. All estimated intervals
between groups overlapped, suggesting that the hypothe-
sized effects did not differ between the two ethnic groups.
Structural equation modeling was then used to test similar
relationships specified in the previous models, but in these
cases, we were interested in examining the effects of child-
hood nighttime fear as they related to specific locations rela-
tive to the bed. For these analyses, we considered only those
individuals acknowledging childhood fears of something
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Fig.4 Structural equation model of Vietnamese illustrating the path-
ways of influence of predictor variables (childhood fear of spiders and
childhood nighttime fears of scary things) and the mediating vari-
able of familial threats on adult fears. Solid paths depict statistically

scary (question 1 >2 “rarely”). In place of the single meas-
ure of childhood nighttime fear, we included each of the
three location variables relating to this variable and stud-
ied their effects on the outcomes as specified previously.
Unlike the previous set of analyses, some sex differences in
the hypothesized associates were detected. These findings
are discussed below.

For Vietnamese (N=189: Fig. 6), the above and below
locations (questions 2 and 4), reliably influenced indeter-
minate agents, such that higher levels of current fears of
indeterminate agents were related to childhood fear of some-
thing scary tending to come often from these two locations.
However, the effect of the below location was statistically
significant for females only. Both the above and below loca-
tions also reliably influenced the latent measure indetermi-
nate agents via the mediating variable, parental threats. The
side location (question 3) reliably influenced environmen-
tal uncertainty, with higher levels of environmental fears
in adulthood related to childhood fear of something scary
tending to come often from this location. No sex differences
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significant influences, with p<0.05, two-tailed. Standardized path
coefficients with standard errors in parentheses are shown next to the
pathways

in the mean levels of any of the outcome variables were
detected. The measure of childhood fear of spiders did not
reliably predict indeterminate agents, and none of the above,
side, and below location measures reliably predicted predict-
able animals or influence of a greater being.

For ethnic Chinese (N=203: Fig. 7), the above location
reliably influenced indeterminate agents, such that higher
levels of current fears of indeterminate agents were related
to childhood fear of something scary tending to come often
from above. However, parental threats did not mediate this
relationship. Similar to the Vietnamese, the side location
(question 3) reliably influenced environmental uncertainty,
with higher levels of environmental fears in adulthood
related to childhood fear of something scary tending to come
often from this location. Environmental uncertainty was
higher, on average, for females. Parental threats was reliably
predicted by the side location. The measure of childhood
fear of spiders was not a reliable predictor of indeterminate
agents, and none of the location measures reliably predicted
influence of a greater being.
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Fig.5 Structural equation model of ethnic Chinese illustrating the
pathways of influence of predictor variables (childhood fear of spi-
ders and childhood nighttime fears of scary things) and the mediating
variable of familial threats on adult fears. Solid paths depict statis-

Discussion

The aim of the current study was to examine the relationship
of children’s nighttime fear, which has spatial attributes, and
adult spatial fears. From the cross-cultural perspective, we
were especially interested in determining whether parental
discipline, which capitalized on children’s nighttime fear,
enhanced adult spatial fears. Examination of this type of
parental discipline was inspired in part by the theoretical
view of Rachman (1977 p. 384) who proffered the notion that
information and instructional processes in the child’s earliest
years might influence the etiology of commonly expressed
fears that emerge later in development. The choice of study-
ing the spatial aspects of nighttime fear was due, in part, to
empirical evidence suggesting that modern humans retain sex
differences in behavioral propensities that arguably character-
ize historical sexual dinichism (Coss & Goldthwaite, 1995;
Coss & Moore, 2002; Coss & Charles, 2004; Coss, 2021).
Recall that the sexual-dinichism hypothesis asserts
that smaller-bodied females would have used trees more
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effectively for foraging and nighttime refuge from preda-
tors than would their male counterparts (e.g., Susman
et al., 1984). Nighttime refuge in trees would have likely
engendered a consistent nightly concern that something
dangerous could attack from below as it currently does in
most nonhuman primates (Anderson, 1984; Reichard, 1998;
Ramakrishnan & Coss, 2000, 2001). We found support for
this hypothesis, in that remembrances of women as children
and adults in both ethnic groups showed a greater fearful-
ness of something scary below their bed than did men, as
is apparent in the univariate analyses of childhood and
adulthood fears of something scary below the bed at night
(Figs. 1 and 2). Also, with reference to the development of
these fears, it must be noted that the much lower frequencies
of high-level fear in participants as adults may reflect their
greater rationality and life experience.

Consistent with our hypothesis that house elevation might
influence childhood nighttime fear, the Vietnamese who
slept in houses with raised foundations exhibited the great-
est fearfulness of something scary lurking below, a property
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Fig.6 Structural equation model of Vietnamese illustrating the path-
ways of influence of predictor variables (childhood fear of spiders
and the spatial aspects of childhood nighttime fears of a scary thing
relative to the bed) and the mediating variable of familial threats on

that documents that this facet of nighttime fear is sensitive
to contextual shifts in the perceiver’s vantage point. Also in
a similar context, Hunt (1997) found that individuals who
slept in elevated beds reported greater nighttime fear than
did those who slept on mats on the floor. In addition, we also
found that Vietnamese individuals showed a smaller reduc-
tion of fear in adulthood of something scary from the below
location than did ethnic Chinese, with Vietnamese women
exhibiting the greatest fear. It seems reasonable to argue that
fear of something dangerous below the bed exhibits a form
of developmental stability that is inconsistent with cross-
sectional studies of the development of other fears (e.g.,
Ollendick et al., 1989). Moreover, this apparent develop-
mental stability of nighttime fear from childhood into adult-
hood might be reinforced by the second pathway of influence
via parents or older relatives telling children that a monster
or ghost would get them if they did not behave. Unlike the
ethnic Chinese, the Vietnamese exhibited two statistically
significant pathways of influence from childhood fear of
something scary below the bed to indeterminate agents, the
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adult fears. Solid paths depict statistically significant influences, with
p<0.05, two-tailed. Standardized path coefficients with standard
errors in parentheses are shown next to the pathways

latent variable that includes the adult fear of something scary
below the bed. It is important to note that the Vietnamese
also reported that they were disciplined as children more
frequently in this manner than the ethnic Chinese, a find-
ing that supports Rachman’s (1977) theoretical view of the
effects of negative information.

In conjunction with the association of childhood nighttime
fear and adult fears of indeterminate agents, characterized by
apparitions, unspecific threats, and fear of something scary
below the bed in both ethnic groups, the association of child-
hood nighttime fear and adult spiritual sensations in ethnic
Chinese (cf. Figs. 4 and 5) suggests a common framework
for appraising the potential uncertainty afforded by the sense
of ethereal presences out there. Childhood fear of the dark,
which is replete in the phobia literature (e.g., Muris et al.,
19974, b; Coss, 2021), appears to reflect historical continuity
of the anticipation that nighttime is dangerous. Thus, night-
time fear results from both the inability to detect something
considered dangerous that is suspected of being present and
assumptions that whatever is lurking out there has much
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Fig.7 Structural equation model of ethnic Chinese illustrating the
pathways of influence of predictor variables (childhood fear of spi-
ders and the spatial aspects of childhood nighttime fears of a scary
thing relative to the bed) and the mediating variable of familial

better nighttime vision. In nonhuman primates that are preyed
upon by nocturnal predators, such as leopards, such anticipa-
tion is expressed by the choice of sleeping sites high in trees
near crown edges and in daytime by prolonged vigilance after
a model felid predator is detected and then disappears from
view (cf. Caine, 1984; Coss & Ramakrishnan, 2000; Coss
et al., 2005; Dorn, 2009). This antipredator system assessing
potential yet uncertain threats appears to exhibit cognitive
properties that parallel the widespread belief in supernatu-
ral agents in humans (Atran, 2002; Lemert, 1997); we argue
that this parallel property reflects a similar mental-assess-
ment process invoked in both circumstances by the com-
mon evocative properties of powerful or controlling entities
that are unseen, although their presences are somehow felt.
More specifically, the belief in supernatural agencies might
be caused by the need to explain and control ambiguous and
anxiety-provoking outcomes. And, this hypothesis has been
further supported by empirical studies in which researchers
found that individuals with low tolerance of ambiguity have
higher fearfulness of the paranormal, which further predicts
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threats on adult fears. Solid paths depict statistically significant influ-
ences, with p<0.05, two-tailed. Standardized path coefficients with
standard errors in parentheses are shown next to the pathways

higher beliefs in the paranormal (Lange & Houran, 1998,
1999). Concordant with this view, Atran (2002, p. 78) also
argues that religiosity is the evolutionary by-product of the
“predator-protector-prey detection schema” (also see Atran
& Norenzayan, 2004). However, with respect to the associa-
tion of childhood nighttime fear and the belief in a Greater
Being, the Vietnamese did not show this association unlike
the ethnic Chinese even though both ethnic groups consisted
of individuals with strong spiritual beliefs. Confidence in this
ethnic-group difference, however, is limited because influ-
ence of a greater being is only a single-response item. A simi-
lar cross-cultural difference for spatial nighttime fear is also
apparent in research by Hunt (1997) who found that Africans
who believe in more varied evil spirits than do Europeans
(e.g., Ngulube, 1989) were the most fearful at night.
Similar to the ambiguity generated by darkness, this con-
ception that something is lurking out there can be magnified
by views obstructed by vegetation, as is apparent in both
ethnic groups by the association of childhood nighttime fear
and the latent variable, environmental uncertainty (Figs. 4
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and 5). More specifically among the individuals of both eth-
nic groups who exhibited childhood nighttime fear, only the
fear of something scary from the side location was a reliable
predictor of environmental uncertainty (Figs. 6 and 7), a
latent variable consisting of potential lateral threats. These
associations contrast with the absences of the associations
between the fear of something scary from the side location
and indeterminate agents; these associations also contrast
with the absences of the associations between the fear of
something scary from the side location and the belief in
a Greater Being. This context of perceived obstruction of
viewing possible threats is entirely different from that of
unseen ethereal and encompassing threats not obscured by
physical structures. Such a distinction is indicated in both
ethnic groups (Table 1) by the low correlations of indeter-
minate agents (factor 1) and environmental uncertainty (fac-
tor 2). In short, the common component of the influence
of childhood nighttime fear on these latent variables is the
sense that something dangerous could be lurking nearby; but
they differ in the possible passive role of awaiting a potential
attack from the perspective of the bed (indeterminate agents)
or the active role of choosing how to navigate dangerous
terrain to avoid potential attack (environmental uncertainty).

In contrast to this context of unseen threats, when poten-
tially dangerous animals are in full view while secured
behind a safe barrier as in zoo exhibits, the association
virtually disappears between childhood nighttime fear and
predictable animals, the latent variable consisting of small
rodents, snakes, and spiders in safe zoo exhibits (Figs. 4 and
5). However, an unexpected finding emerged when struc-
tural equation modeling was restricted to only those ethnic
Chinese who exhibited childhood nighttime fear (Fig. 7);
these participants showed a reliable association of some-
thing scary above the bed and viewing these animals in zoo
exhibits.

Although the childhood nighttime fear that consist of
imagined threats exhibited a reliable influence on the latent
variable, indeterminate agents, the childhood fear of spi-
ders showed no such properties (Figs. 4, 5, 6, and 7), even
though the fear of spiders was higher than that of nighttime
fear. The absence of this association between fear of spi-
ders in childhood and indeterminate agents is contrary to
our hypothesis. In retrospect, it seemed reasonable to make
the prediction, based on factor-analytic evidence linking
spiders to ghosts (Scherer & Nakamura, 1968), that spiders
might be perceived in a manner similar to that of the unseen
threats characterized by indeterminate agents. Yet, evidence
in our study that spiders are perceived differently suggests
that the ability to pinpoint the absolute location of something
dangerous, compared to something known to be present but
unseen, engenders different affective states and defensive
decision-making. In addition, the absence of a reliable rela-
tionship between childhood nighttime fear and predictable

animals remembered in safe zoo exhibits reflects these dif-
ferent affective states. Although there were no significant
interactions between ethnic groups and sex and remembered
feelings of discomfort when encountering spiders on webs
in childhood, the percentages of individuals feeling very
uncomfortable were among the highest generated by our
survey, a finding consistent with previous research on chil-
dren (e.g., Merckelbach et al., 1996; Lane & Gullone, 1999).
The absence of sex differences in our study contrasts with
research that showed that girls ranked spiders as more fearful
than did boys (e.g., ), a result that likely reflects differences
in the urgency of our question which involve imagining a
sudden encounter with a spider on a web as a child.

Cultural Implications of Evolutionarily Old
Spatial Fears

The latent variable, indeterminate agents, approximates a
construct with ghost-like properties because it embodies
assessment of possible danger from something unseen lurking
nearby as a sensed presence (cf. Cheyne, 2001; Suedfeld &
Mocellin, 1987). As an epilog to our study, the fear of ghosts
has broad cultural implications because it affects both physi-
cal design and storytelling in literature and film. As noted
above, the fear of ghosts and evil spirits permeates Vietnam-
ese and Chinese folkpsychology (reviewed by Bertrand, 1996;
Clark & Winslett, 2011; Livo & Cha, 1991; Thinh, 2006), and
conceptions of spiritual threats from specific directions can
influence the spatial layout of communities and residential
architecture. In particular, contemporary Chinese architec-
ture often incorporates the historical tradition of feng shui in
which malevolent spirits are believed to attack people directly
in straight lines that can be deflected by winding pathways
and curving walls (Lai, 1974). Also, the belief in malevolent
ghosts and other supernatural entities is sufficiently prevalent
in the contemporary life of East Asians that it can impact
travel plans to tsunami-affected resorts where people had died
(Rittichainuwat, 2011).

Assessment of imagined spirits attacking from specific
directions also implies that these invisible agents monitor
their victims prior to attacking in a manner analogous to
how predators ambush prey from cover in a real-world con-
text. Ambushing is effective because the element of surprise
diminishes the time frame for prey to orient appropriately to
engage predators defensively and chose escape routes (see
Courbin et al., 2016). Moreover, settings replete with veg-
etation and rock outcrops that afford predator concealment
engender in prey patterns of spatially distributed wariness in
what has been called the “landscape of fear” (Laundré et al.,
2010, p. 2). The contextual assessment of the likelihood
of being ambushed with limited opportunities to escape
could include the conceptualization that something unseen
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is watching to enable its attack (for humans, see Conty
et al., 2010). The process of being watched and inferences
of potential consequences is viewed as a strong contribut-
ing component of the imagined capabilities of supernatural
agents (Shariff & Norenzayan, 2007). Human ancestors have
had a long history of ambushing prey as a hunting tactic
in areas with restricted pathways for prey escape (Kiibler
et al., 2015). Such ambush-hunting tactics could have been
intuitively derived from the even longer history in which
hominins as prey were very attentive to potential threats in
certain settings and engaged in appropriate refuge-seeking
behavior (Treves & Naughton-Treves, 1999; Coss & Moore,
2002; Coss, 2021).

As alluded to earlier, our field observations of monkeys
selecting sleeping trees at sunset to avoid leopards and
pythons (Ramakrishnan & Coss, 2000, 2001) revealed an
uncanny attribution that these monkeys expected to encoun-
ter something dreadful if they remained on the ground. For
contemporary humans in the African bush, such fear of
ground-level threats at sunset, especially near water, reflects
real endangerment by lions and hippopotamuses (Packer
et al., 2011; Penkunas et al., 2014). A similar assertion of
the emergence of fear was made by Mathias Clasen (2012,
p- 223) in his discussion of the literary dynamics of horror
fiction:

Modern-day horror stories, by flinging us into virtual uni-
verses that brim with lurking dangers and aggressive preda-
tors, send us on a journey backward in time, to the dark days
in human phylogeny when the setting sun signified grave
danger and real monsters could very well be gathering just
outside the fragile circle of light cast by the bonfire”.

Expressions of nighttime fears in bed are similarly antic-
ipatory and can be primed by watching frightening films
(Cantor, 2004, p. 288). Forewarning readers and viewers that
a horrific event is going to occur intensifies their fear when
the event unfolds in literature and film (see Cantor, 2004).
The uncertainty of being ambushed in a confined spacecraft
setting was best exemplified by the 1979 science-fiction film
Alien (directed by Ridley Scott). Its 2017 sequel, Alien: Cov-
enant (also directed by Ridley Scott), included predatory
attacks in open and confined areas in sequences critiqued
as the “canny management of expectations” (Scott, 2017).

Outside of their portrayal in horror films, it is not diffi-
cult to envision how different cultures would generalize real
ground-level threats at night to include malevolent spiritual
entities. Atran and Norenzayan (2004) argue that various
religions exploit an evolved agency detector as a component
of the “Theory of Mind.” Beliefs in supernatural agents can
encompass punishers, benevolent protectors, and menac-
ing lurkers. Deified protectors are often construed as hav-
ing human form (Guthrie, 1993; Boyer, 1996, p. 87; Clark
& Winslett, 2011). Such anthropomorphic properties of an
influential protector spirit might explain, in retrospect, the
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unpredicted disassociations of the single-item influence of
a greater being and the above, side, and below locations of
something scary at night with its menacing properties.

Conclusion

Our modeling of different pathways showing the absence
of influence of fear of spiders in childhood and the reliable
influence of children’s nighttime fear on the adult percep-
tion of apparitions, fear of unspecific threats, and fear of
something scary below the bed suggests that the expres-
sion of this type of adult fear reflects the developmental
continuity of phylogenetically old and important cognitive
processes. With respect to nighttime fear, the relative con-
tinuity from childhood to adulthood is complemented by
negative information from adults. One hypothesis of the
adaptive function of language is the transfer of knowledge
of dangerous situations to children (Williams, 1966, p. 15).
It is conceivable that threatening children to behave using
scary referents has more universal properties shaping adult
fears than that shown herein. Future cross-cultural research
should examine similar parental practices that might influ-
ence children’s fears as well as promote the development of
vigilance patterns (Wirtz & Wawra, 1986) and some phobias
in older individuals. To truly understand these mediating
relationships, one would require longitudinal data. Despite
evidence that the frequency of children reporting a night-
time fear of scary things is similar to that of adult remem-
brances of the same childhood fears (cf. Gordon et al., 2007,
p- 99; Coss, 2021), our results could still be biased due to
the retrospective reporting of childhood experiences. Finally,
cross-cultural research conducted in the field is constrained
by the interviewer-administration process that can include
response fatigue for long questionnaires (Choi & Pak, 2005,
p- 7). With respect to further study of our topic, a more
elaborate investigation of the cognitive properties of sensed
presences in an evolutionary context would benefit from a
greater number of correlated questions to derive meaningful
latent variables.
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