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Abstract

Although Gibbons et al. (2025) found that fear and sleep deprivation combined to predict unique
variance in 5 out of 6 everyday and heroic courage measures, those measures either measured
willingness to engage in courageous behaviors or fear when engaging in these behaviors, as
suggested by the revised 20-item Woodard Pury Courage Scale (R-WPCS-20). However, most
courage definitions involve risky behaviors considered courageous that elicit fear, which means that
fear, when willing to engage in risky/courageous behaviors, indicates courage. Conversely, fear when
unwilling to engage in risky/courageous behaviors indicates cowardice. The current study used the
data from 256 participants in the Gibbons et al. study using the R-WPCS-20 to combine the ratings
for willingness to engage in 20 risky behaviors and fear to engage in each of those behaviors into 20
courage ratings. Specifically, 3 was subtracted from each of the willingness ratings, ranging from 1
(low) to 5 (high), and multiplied by the fear rating, ranging from 1 (no fear) to 5 (high fear), resulting in
20 combined courage measures ranging from -10 (high cowardness) to 10 (high courage). The 20
combined ratings loaded well onto a single factor of courage with high factor loadings (the lowest
factor loading was .764) and a Cronbach’s alpha of .99, demonstrating excellent interitem reliability.
The results showed that fear/anxiety interacted with 2 measures of sleep (hours and poor sleep
quality) to predict the single measure of courage that combined willingness to engage in courageous
behaviors and fear when engaging in them, which clearly emphasized the contribution of fear in
defining and predicting courage.

Keywords: courage; anxiety; fear; sleep quality; quantity

1. Introduction

Everyone wants their actions to be considered courageous, but such displays are uncommon
because they threaten survival as risks, and they are scary. In fact, the courage literature has defined
courage as risky behavior (Norton & Weiss, 2009; Rachman, 2004) that elicits fear (Rate, 2010; Rorty,
1986), and behaviors may not be considered courageous unless they elicit fear (Gal & Ruckers, 2018).
With this thought in mind, we consider Gibbons et al. (2025), who recently found that fear and sleep
deprivation combined to account for unique variance in 5 of 6 courage measures on the revised
Woodard Pury Courage Scale-20 (R-WPCS-20) that measured willingness to engage in courageous
acts and fear to engage in these actions. In following the guidelines of the scale they revised, these
researchers did not combine willingness to engage in courageous acts with fear to engage in these
acts, even though both of these two factors are critical components of courage. Therefore, the current
study reanalyzed the data used in the Gibbons et al. study to create a courage measure that combined
willingness to engage and fear when engaging, and we tested whether fear and sleep deprivation
would combine to predict unique variance in this courage measure.

1.1. Risky Behaviors and Courage
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As previously stated, courage is defined by risk (Lei et al., 2017; Wei et al., 2024) and Howard
and Alipour (2014) found that courage was positively related to risk-taking behaviors. According to
several researchers, risky decision-making is a critical component of courage (Bowers et al., 2022;
Hawgkins & Morse, 2014; Norton & Weiss, 2009), which is enhanced by large rewards and high stakes
(Wiseman & Levin, 1996). Gal and Rucker (2018) argued that high stakes often necessitate risky
decisions irrespective of context, which may include investments, gambling, or even theft. The
literature clearly substantiates the contention that risky decision-making is a pivotal component of
courage, and it makes an additional point that large rewards increase risk, which means that they
also enhance courage.

1.2. Fear/Anxiety and Courage

Fear is an important, hardwired instinct that enables all animals to avoid or escape danger and
survive (Rate, 2010; Rorty, 1986). The relation between fear and courage, however, is very complex.
On the one hand, fear reduces courage (Rorty, 1986; Schueller & Parks, 2014), and fear treatment
interventions that reduce fear can improve demonstrations of courage (Eix, 2021). On the other hand,
Gal and Rucker (2021) suggested that fear, along with purpose, agency, and availability, should be
viewed as a precondition of courage, and other researchers defined courage as the willingness to act
in the presence of fear (Norton & Weiss, 2009; Rachman, 2004; Rorty, 1986). Bowers et al. (2022)
suggested that courage buffers individuals from feeling overly scared in very tense situations, which
enhances performance. As examples of courageous individuals who perform well in stressful
situations, Cox et al. (1983) observed 7 decorated bomb-disposal operators outperform 7 undecorated
bomb-disposal operators and 7 civilian control participants on a stressful test, and McMillan and
Rachman (1984) found similar results in paratroopers. Chockalingam and Norton (2018) suggested
that true courage helps individuals act in ways that help them overcome their fears, and Chowkase
et al. (2024) stated that fear is the driving factor in courage, making courage the act of overcoming
fear.

The courage literature strongly suggests that fear is 1) a pivotal part of courage that reduces
courage, which highlights a negative relation between fear and courage, but it also demonstrates that
fear must be overcome to demonstrate courage, which indicates a positive relation between fear and
courage. Although these two different findings seem contradictory, the resolution to this “problem”
is simple, and it shines a light on a flaw in the WPCS-23 and the R-WPCS-20. Specifically, courage
must be defined by both the risk/willingness to engage in a behavior and the fear experienced when
engaging in that behavior, not one factor or the other. Consequently, high willingness to engage in a
risky behavior that elicits high fear when engaging in it defines intense courage and low willingness
to engage in a risky behavior that elicits high fear when engaging in it defines intense cowardice.
Although the WPCS-23 and the R-WPCS-20 measure both willingness to engage in risky/courageous
behaviors and the fear elicited when engaging in them, they do so separately, rather than combining
these constructs into a single courage measure.

2. The Current Study

The current study was created to combine the willingness to engage in a risky/courageous
behavior and the fear elicited when engaging in that behavior for each of the 20 items on the R-WPCS-
20 and determine the best solution pertaining to the number of factors for those 20 items. The rating
for the willingness to engage in a particular risky/courageous behavior and the fear to engage in that
behavior was combined into a single measure (subtract 3 from the willingness score and multiply
that difference by the fear to engage score) that ranged from -10 (High Cowardice) to +10 (High Courage)
for all 20 items. In determining the best factor solution for the 20 combined items, we expected either
a three-factor or a one-factor solution to best fit the data. The three-factor solution was expected to
match the one demonstrated by Gibbons and colleagues with heroic courage, everyday courage, and
overall (heroic and everyday) courage. The one-factor solution was expected to represent overall
courage.
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https://doi.org/10.20944/preprints202601.1431.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 20 January 2026 d0i:10.20944/preprints202601.1431.v1

30of9

After determining the best factor solution for the 20 combined items from the R-WPCS-20 scale,
we wanted to determine if sleep would combine with anxiety/fear to predict unique variance in the
resulting courage measure(s), which was done successfully by Gibbons and colleagues. In addition
to fear, sleep measures (sleep hours and poor sleep quality) combined with fear and predicted unique
variance in 5 of the 6 courage measures in the study by Gibbons and colleagues. Sleep and the sleep
by anxiety/fear interactions were expected to predict courage because research has shown that sleep
deprivation can cloud judgment and critical thinking skills to increase risk (Csipo et al., 2021; Orsa et
al.,, 2012; Wei et al., 2024), which is a critical component of courage. We expected fear/anxiety and
sleep to combine and predict unique variance in the courage measure(s).

3. Method

3.1. Participants, Materials, Procedure, and Measures

The participants, materials, and procedure in the current study were the same as the ones used
by Gibbons et al. (2025). The measures in the current study differed from the measures in the previous
study. The new measure for each of the 20 items of the revised WPCS-20 was calculated by
subtracting 3 from the original willingness scale for each item, which originally ranged from 1 (Low
Willingness) to 5 (High Willingness). The difference ranged from -2 (Not Willing to Engage) to +2 (Very
Willing to Engage), and it was multiplied by the fear/anxiety measure, which was the same one used
by Gibbons and colleagues, and it ranged from 1 (Little Fear) to 5 (Very High Fear). The resulting
product of the aforementioned measures created a combined courage measure for each item that
ranged from -10 (High Cowardice) to +10 (High Courage).

4. Results

The 20 resulting, combined courage items from the R-WPCS-20 best loaded on a single factor,
with the smallest factor loading being .764, with a Cronbach’s alpha of .99. Consequently, the 20
combined items were averaged to create a single measure of courage. The anxiety/fear, hours slept,
poor sleep quality, and the anxiety/fear by hours slept interaction and the anxiety/fear x poor sleep
quality interaction were placed in a stepwise multiple regression equation as predictors of the
courage measure. The results of the stepwise regression Model 1 showed that the Fear/Anxiety x
Hours of Sleep interaction, B=-0.111 (SE =0.038), t(196) =-2.931, p =.004, negatively predicted courage
and accounted for 4.2% of the variance in courage. The results of the stepwise regression Model 2
showed that the Fear/Anxiety x Hours of Sleep interaction, B = -0.199 (SE = 0.058), #(195) = -3.430, p <
.001, negatively predicted courage, whereas the Fear/Anxiety x Poor Sleep Quality interaction, B =
0.333 (SE = 0.167), t(197) = 1.996, p = .047, positively predicted courage and accounted for 1.9% of the
variance in courage, which meant that the two interactions together accounted for 6.1% of the
variance in courage. The results showed that fear/anxiety interacted with two measures of sleep
(hours and poor sleep quality) to predict a single measure of courage that combined willingness to
engage in courageous behaviors and fear when engaging in them.

5. Discussion

The results of the current study demonstrated that combining the willingness to engage in
risky/courageous behaviors and the fear when engaging in these behaviors across 20 items of the R-
WPCS-20 produced a single measure of courage that ranged from fear and unwillingness to engage
in risky/courageous behaviors (i.e., cowardice) to fear and willingness to engage in risky/courageous
behaviors (courage). These results supported the concept that willingness to engage in
risky/courageous acts and the fear when engaging in them should be combined to define and measure
courage. In addition, the results showed that the Fear/Anxiety by Hours of Sleep interaction and the
Fear/Anxiety by Poor Sleep Quality interaction negatively and positively predicted unique variance
in the combined courage, respectively. These results supported the hypotheses and extended the
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work by Gibbons et al. (2025), which showed that fear/anxiety would combine with sleep measures
to predict unique variance in courage.

As for the specifics of the two interactions predicting the combined courage measure, Figures 1
and 2 tell two very different stories. Figure 1 describes the two-way interaction in which sleep hours
and fear/anxiety worked together to predict the combined courage measure. These results showed
that courage decreased with fear for participants reporting low and high sleep hours, but it decreased
less with fear for participants reporting low sleep hours than participants reporting high sleep hours.
These findings suggest that poor sleep in the form of low sleep hours buffered the courage-decreasing
effects of fear/anxiety. Figure 2 describes the two-way interaction in which sleep quality and
fear/anxiety worked together to predict the combined courage measure. These results showed that
courage decreased with fear for participants reporting good sleep quality, but it increased with
fear/anxiety for participants reporting poor sleep quality. Therefore, fear/anxiety decreases courage
in good sleep conditions, but increases courage in poor sleep conditions. Rather than merely buffering
the reduction of courage produced by fear, poor sleep quality changes fear/anxiety into a courage
enhancer.

Courage Across Quntiles of Fear for Low and High Sleep Hours

Courage

1.13 1.78 143
Quuntiles of Fear
Low Sleep Hours (4.6) w==High Sleep Hours (10.09)

Figure 1. The combined courage measure across low and high sleep hours as well as low, medium, and high

fear/anxiety levels.
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Courage Across Quintiles of Fear for Good and Poor Sleep

Quality
)
] 3
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Quuntiles of Fear

Good Sleep (0.49) ==Poor Sleep (3.07)

Figure 2. The combined courage measure across low and high sleep quality as well as low, medium, and high

fear/anxiety levels.

Altogether, the results lead to several important conclusions. First, the results showed that
courage can be sufficiently measured through a single measure using the two defining components
of courage: risk (willingness to engage) and fear. This study was the first one to combine the two
measures obtained on the revised Woodard Pury Courage Scale, the factor loadings were very high,
and the Cronbach’s alpha level was nearly perfect. Second, sleep and fear/anxiety combined to
predict unique variance in this combined measure, just as they combined to account for 5 out of 6
courage measures described by Gibbons et al. (2025). Third, the way sleep is measured produces very
different results and interpretations about the way poor sleep combines with fear/anxiety to predict
a combined courage measure that was created from willingness to engage in behaviors and fear from
engaging in those behaviors.

The results of the current study are based on 245 mostly female (n = 162), young adult (18 to 28
years old) undergraduate students. Many psychology studies use sample characteristics that match
the sample in the current study; a national average reported that psychology samples include 78%
female undergraduate students and 71% female graduate psychology students (National Science
Foundation, National Center for Science and Engineering Statistics, 2018). Nevertheless, future
studies should replicate the findings in the current study with participants who report different
characteristics. One striking fact that could have been important in affecting the results in the current
study is that women report higher levels of sleep deprivation than men (Yaqoot et al., 2016). In
addition, younger adults tend to be more vulnerable to the negative impact of sleep deprivation than
older adults (Zitting et al., 2018), which could have influenced the results. In addition, most college
students report feeling tired during the day between 3 and 5 days of the week (American College
Health Association, 2025), which may be very different from adults with jobs who must push past
their tiredness to perform sufficiently to stay employed. Alternatively, students may have more
reason to be tired than adults with jobs. Regardless, participant characteristics could have influenced
participant outcomes in the current study, so the results must be replicated with participants
reporting different characteristics.

When future research does collect new data using the R-WPCS-20, courage can conveniently be
calculated as six measures of courage, as it was in the Gibbons et al. (2025) study, or as a single
courage measure, like it was in the current study, or it can be calculated in both ways. Future studies
should also use the method for calculating courage in the current research with the WPCS-23 to
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examine whether it produces 23 individual measures that combine willingness to engage in behaviors
and fear/anxiety when engaging in them and load onto a single measure of courage. Future research
could also replicate the Gibbons et al. study and use all the overlapping and different items from the
WPCS-23 and the R-WPCS-20, and then separate the items into the two different scales and compare
how well sleep, fear/anxiety, and their interactions predict combined measures of courage from each
scale. In addition, future research could use these scales to determine optimal levels of fear/anxiety,
courage, and poor sleep to produce the highest levels of courage.

The R-WPCS-20 uses questions that most people can resonate with, such as, “I would meet my
supervisor at work about a problem I believed was important.” However, the revised scale was
patterned after the WPCS-23, which uses some questions that are not directly relevant to students
and other university-aged participants. For example, participants should experience great difficulty
imagining the scenario in which “I would have hidden Jewish friends during the time of the
Holocaust” or “I would undergo physical pain and torture rather than tell political secrets.” Many
people were not alive to not hide their Jewish friends during the Holocaust, and many people today
may not believe in the Holocaust or realize that many of those individuals who hid their Jewish
friends at that time were captured and killed. In other words, people today do not understand the
high risk of such an action and they could not truly imagine such a situation, because they have no
frame of reference from their own lives. Similarly, most people do not know political secrets that
might lead to their torture. Consequently, participants are likely to overestimate their courage when
answering such questions. Therefore, future research should adapt the scenarios on the WPCS-23 and
the R-WPCS-20 to ensure that all the questions are relevant and current, so that students and non-
students can provide honest and informed answers to questions based on scenarios that fit into a
modern lens of experiences.

The issues with the WPCS-23 and the R-WPCS-20 also suggest that future research should
employ behavioral risk scenarios in the lab to measure courage because they protect participants from
getting physically hurt, but measure whether participants actually engage in scary/risky behaviors.
For example, the distance between participants and creatures that inspire fear in many people (e.g.,
spiders) could be measured, as in the BAT spider procedure (e.g., Bevers et al., 2013; Norton & Weiss,
2009; Szymanski & O’Donahue, 1995). Participant engagement could be measured via distance to the
feared creature and fear could be measured via heart rate, blood pressure, and respiration rate. A
combined courage measure could then be calculated from engagement via distance and fear via the
physiological metrics. Alternatively, participants” willingness to take real risks could be measured in
games in which participants win or lose money, which is done in the the lowa Gambling Task (e.g.,
Brewers et al., 2013). These gambling tasks could include games against the house/computer (e.g.,
roulette, slot spins, black jack, poker) or socially interactive games (i.e., poker) and they could vary
participants’” minimum risk levels.

Increases in minimum bet levels are expected to induce and increase fear, which could be
measured via heart rate, blood pressure, and respiration rate, whereas participants” willingness to
continue playing and increased bet levels would gauge engagement. As with the willingness to
engage and fear measures in the R-WPCS-20, a combined courage measure could be calculated that
would involve fear and engagement and it would range from cowardice to courageousness. In both
the approaching-a-feared-creature task and gambling task, the results should follow the same pattern
as in the current study. Specifically, the combined courage measure should be negatively and
positively predicted by the Fear/Anxiety by Sleep Hours interaction and the Fear/Anxiety by Poor
Sleep Quality interaction, respectively.

Future research could use “act-out” scenarios as another way to measure courage because they
require participants to immediately make behavioral decisions in a risky situation producing fear.
These scenarios could require participants to demonstrate a willingness to engage in risky behaviors
while experiencing fear (Norton & Weiss, 2009; Rachman, 2004; Rate, 2010; Rorty, 1986). The
participants could then be rated on the degree they were willing to engage in the behavior by
observers/confederates and they could rate the fear they experienced while engaging in that behavior.
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Participant willingness to engage and fear measures could be combined to create a single scale that
would range from cowardice to courageousness. The “act-out” scenarios could be conducted in the
laboratory and involve staged confrontations or behavioral approach tasks in which participants
must step toward a fear-inducing stimulus. These observable interactions could be performed in front
of one or two experimental confederates or larger groups composed of experimenters and/or
participants.

As these social interactions would be much more immersive and natural than completing
questionnaires, these methods would enhance the ecological validity of the combined courage
measure concept and potentially yield a naturalistic index of courage. The main limitation of these
act-out methods, however, is that they could elicit social anxiety, which is a different type of fear
elicited by a different type of risk and danger that must be overcome to demonstrate courage (Bowers
et al.,, 2022; Cox et al,, 1983; McMilan & Rachman, 1984). As social anxiety would likely suppress
approach behavior, it would need to be statistically controlled in any analyses predicting a combined
measure of courage to avoid contaminating these analyses with social performance anxiety.
Nevertheless, we would still expect the combined courage measure to be negatively and positively
predicted by the Fear/Anxiety by Sleep Hours interaction and Fear/Anxiety by Poor Sleep Quality
interaction, respectively.

Virtual Reality (VR) would offer a controlled alternative to the “act-out” scenarios that would
not be influenced by social anxiety, because they do not need anyone to directly see the way they are
behaving. Instead, this technology can create scenarios that are so immersive that they would
effectively generate fear in anyone and make them feel like they were in real physical danger, even
though they are essentially in a game (A. M. Gibbons, personal communication, December 11, 2025).
For example, participants could be placed in a dark forest where someone or something is following
them and the VR computer could measure participants’ willingness to engage behaviors via distances
to fear-provoking stimuli in the depictions and participants’ heart rates, blood pressures, respiration,
and oxygen flow could be assessed to evaluate fear.

As VR would depict risky, fear-provoking situations in which participants can engage or flee
and demonstrate fear or not, the stage would be set to assess participant responses (action and fear)
and create a combined measure of courage in conditions that meet the qualities to display courage as
defined in the literature (Norton & Weiss, 2009; Rachman, 2004; Rate, 2010). An important control in
these studies would be degree of immersion as people would vary on such measures even though
these scenarios should produce generalizable effects across participants. After controlling for self-
reported degree of immersion, we expect that the Fear/Anxiety by Sleep Hours interaction and
Fear/Anxiety by Poor Sleep Quality interaction would negatively and positively predict the combined
courage measure, respectively.

In summary, the willingness to engage and the fear when engaging in risky actions were
successfully combined into a single measure of courage, and that measure was significantly predicted
by two interactions that combined fear/anxiety with two different forms of sleep: sleep hours and
poor sleep quality. These two interactions showed that fear/anxiety combined very differently with
sleep hours than sleep quality to predict the combined measure of courage. Specifically, low sleep
hours buffered the courage-decreasing effects of fear/anxiety slightly more than high sleep hours,
whereas fear produced courage-enhancing and courage-increasing effects for poor sleep quality and
good sleep quality, respectively. Future research should replicate and extend the current study by
using the same materials employed in the current study, as well as different materials and
procedures, to determine if the results generalize to different populations and methods. Everyone
engages in risk, experiences situations that would or do elicit fear in many individuals, and spends
some of their days recovering from poor sleep. However, courage occurs where the rubber meets the
road because everyone is given a chance to act courageously, but only the few, the proud, the willing
push past their fear and demonstrate courage. Although sleep deprivation seems to make courage a
little more possible in scary circumstances, fear combines with risk (as measured via engagement) to
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define courage, and it combines with poor sleep to predict courage, which convincingly conveys the
primary point of this paper that courage is not courage without fear.

Institutional Review Board Statement: Not applicable.

Informed Consent Statement: Not applicable.
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