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1. Introduction

The changeable aspects of faces, such as gaze shifts and facial expressions, provide
humans with powerful social signals that permit inferences about the internal states and
intentions of others. Understanding how changes in facial expression and gaze direction
are used in social situations is important for an observer to respond appropriately to the
gazer, as well as to the gazed-at stimulus (Fichtenholtz et al. 2009). The ability to
interpret information from faces and its disruptions is associated with social and
emotional deficits, such as those associated with autism (e.g., Campbell et al., 2006).

In social settings, the display of fear on another person’s face is a cue that an
impending threat is present in the environment, and a happy expression represents a
situation where a reward could be expected. Approach states are associated with a greater
likelihood to interact with stimuli whereas withdrawal states lead to disengagement
(Hillman et al., 2004). The combination of multiple social signals from a person permits
inferences regarding threats vs. safety and can determine changes in attention, action and
reaction.

Stress can cause a change in a person’s ability to think and act clearly and therefore
react to a threat. The body’s response to absolute stressors is adaptive in nature. Being in
or witnessing an accident, confronting a dangerous situation, and being submitted to
extreme cold or heat are all examples of stressors that will lead to a stress response in the
majority of individuals (Lupien et al. 2007). In this current study the participants had a
lack of food, sleep deprivation, and had emotional stress. The emotional stress was

caused by intense interrogations by an instructor that the participants didn’t know.



Limited quantitative information on the degradation of human cognitive performance and
associated physiologic changes that occur during brief but intense periods of acute
exposure to intense, multiple stressors are available (Lieberman et al. 2005). This type of
intense stress is what makes military survival school the ideal place to conduct this
experiment.

Relative stressors are events or situations that will elicit a stress response only in a
certain proportion of individuals. This response may be mild or pronounced (Lupien et al.
2006). Large inter-individual variations in the stress-response to psychological challenges
have been reported frequently. (Hellhammer et al. 1997; Kirschbaum et al. 1989;
Kirschbaum et al. 1995; Kirschbaum et al. 1999; Kudielka et al. 2004; Lupien et al. 1997,
Pruessner et al. 2003; Rohlender et al. 2003; Roy et al. 1998)

Trait ability to remember human faces may also be related to how accurately people
recall faces that are associated with highly emotional circumstances (Morgan et al. 2007).
Emotional and stressful circumstances cause people to react differently than they
normally would. This experiments goal was to determine the role of emotion suppression

in reaction time during highly intense stress.

1.1 Research Question

The research question that this experiment answered is: What is the role of emotion
suppression in reaction time and threat response during highly intense stress?
1.2 Hypothesis

The hypothesis for this experiment was that participants who suppressed their

emotions would perform better under stress than those who didn’t suppress their



emotions.

2. Methods

2.1 Participants

The participants in this experiment consisted of 32 recruited male active duty
personnel who were enrolled in military survival school training. One participant did not
complete the stressful task and therefore his results were excluded from this experiment.
As designated by their military branch, all participants were active duty Special
Operations personnel. All participants gave written, informed consent and understood
that participation (or lack of participation) in the study would not influence their status in
the survival school course in any manner. In order to maintain the privacy of each

participant who enrolled in the study each participant was assigned a code number.

2.2 The study site: U.S. Military Survival School

The study site of this experiment was Camp Lejeune, North Carolina, which is a
United States Military Survival School. Survival school is divided into two general
phases. In the first phase participants undergo one week of classroom instruction
designed to prepare them for the second phase. During this phase baseline psychiatric
assessments were completed. After the classroom stage and prior to the second phase all
participants experienced 48 hours of partial food and sleep deprivation. In the second
phase the participants are taken captive in a mock prisoner of war camp. This phase is

designed to offer the most challenging training experiences that active duty participants



will ever experience while in the military. In the mock prisoner of war camp each
participant is exposed to isolation and interrogation stress. The stress experienced during
this phase is intense and provides a proper environment for the study of stress in human
participants. Approximately 8 hours after being placed in the prisoner of war camp
participants were exposed to interrogation stress. After 30 minutes of exposure to the
instructor who interrogated them the participants were placed in isolation. Over the
subsequent 48 hours participants experienced food and sleep deprivation. Thirty minutes
after release from the prisoner of war camp all participants assembled in the classroom

and participated in testing.

2.3 Dot-Probe Task Parameters

The task consisted of nine runs. Each run contained 96 trials, four each of 24
stimulus categories, and lasted 5.6 min. Trials were pseudorandomized in an event-
related design across participants. Across all nine runs, participants saw a total of 36 trials
for each category. Each trial consisted of a dynamic facial cue stimulus that changed both
gaze direction (left, right) and facial expression (happy, fearful), followed by presentation
of a target object. All of these variables were fully crossed in the experimental design.
The nomenclature for the direction of gaze is based upon the participants’ frame of
reference so on a leftward gaze shift trial the pupils move to the left of center. The eye
gaze cue consisted of three phases. The first phase was the presentation of a neutral face
for 300 ms. The second phase consisted of the presentation of a 50% fearful or 50%
happy expression and a left or right eye gaze presented for 50 ms. The third phase

consisted of the presentation of a 100% fearful or 100% happy expression and a left or



right eye gaze presented for 50ms. Following this third phase, the cue stimulus
maintained its facial configuration and remained on the screen for the remainder of the
trial (1100ms). Spatial location of the target was validly cued by gaze shifts 50% of the
time, and congruency of emotion in cues and targets occurred 50% of the time.

The dynamic expression change created a situation where the participant saw the
cue stimulus become either afraid or pleased in response to the upcoming stimulus. One
hundred milliseconds after the onset of the gaze shift, the attentional target was presented
for 100ms. The attentional target consisted of a rectangular image presented in the
periphery (2.18 above fixation, 7.48 left or right of fixation) of the upper left or right
visual field (see Figure 1 for a visual depiction of the task). One-third of the trials
consisted of the cue sequence being presented with no target (catch trials). There was a
random inter-trial interval between 1500 and 2000 ms.

Throughout the entire run, participants were asked to fixate on a centrally presented
cross. The participants’ task was to identify the content of the target image using two
buttons on a game controller. Responses were made with the index finger of each hand.

Response mapping was balanced across subjects.
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Figure 1: This novel variation on the gaze direction cueing task uses both dynamic expression and eye gaze shifts. The expression
change is a two stage process that lasts for 100 ms and the gaze shift is a single step that begins at the same time as the expression

change. Total trial time duration was 1500 ms with a random inter-trail between 1500 and 2000 ms.

2.4 Stimuli

One male actor (P.E.) was selected from the Ekman and Friesen (1978) pictures of
facial affect to act as the centrally presented cuing stimulus. One actor was used and
compared across emotion categories because previous studies have established that facial
identity modulates the perception of facial expression (Schweinberger et al. 1998). The

original photos posed fearful, happy and neutral facial expressions with direct gaze.



Adobe Photoshop (Adobe Systems Incorporated, San Jose, CA) was used to manipulate
gaze direction so that irises were averted between 0.378 and 0.48 from the centrally
positioned irises in the faces with direct gaze. Thus, five digitized grayscale photographs
used(a neutral face with direct gaze as the initial anchor for the morph and the factorial
combination of two facial expressions (fear, happy) and two gaze directions (left, right)
from the same actor. In order to create realistic dynamic emotional expressions, fearful
and happy facial expressions of intermediate intensity were created using the morphing
methods outlined in LaBar and colleagues (2003) using MorphMan 2000 software
(STOIK, Moscow, Russia). Three morphs depicting 55% fearful or happy/45% neutral
expression were created with left- and right-looking gaze and were used to create a more
natural-looking appearance of apparent motion. The grayscale facial cuing stimuli were
presented at fixation and subtended 6.38 of horizontal and 8.98 of vertical visual angle.
Target stimuli consisted of two photos that were chosen from the 1APS affective
picture set (Lang et al., 2001). One stimulus was positively-valent and the other was
negatively-valent. The stimuli were chosen, not only for their opposing valence, but also
because they both shared similar features (i.e. both were pictures of faces with men with
mustaches and closed mouths). The original IAPS photos were cropped to include only
the face area and were converted into gray scale photos. The contrast and luminance of
the target photos were equated to that of the facial cues. Targets measured approximately

2.58 of visual angle (Fichtenholtz et al. 2007).

3. Results



3.1Reaction Time
In terms of reaction time approximately 65% of the participants performed better
under stress than when under no stress. Approximately 35% of the participants performed

worse in the stressful task compared to the nonstressful task.

3.2 Accuracy

The accuracy of data revealed no significant main effects or interactions. 70% of
the participants had better accuracy during stressful testing compared to baseline testing.
Approximately 13% had worse accuracy during stressful testing compared to baseline
testing while approximately 20% of the participants’ accuracy remained the same during
both phases of testing. Overall, accuracy for baseline testing was approximately 95% and
overall accuracy for stressful testing was approximately 98%. The overall accuracy for

both tests together was approximately 96%.

Table 1: Baseline Reaction Time and Accuracy

Baseline
Accuracy Speed
Subject % Correct Subject Reaction Time
1 98% 1 601.54
2 94% 2 464.89
3 93% 3 461.60
4 85% 4 492.93
5 96% 5 479.90
6 85% 6 416.16
7 88% 7 629.94
8 98% 8 473.94
9 97% 9 525.12
10 93% 10 460.10
11 94% 11 507.08
12 94% 12 541.69
13 93% 13 498.01
14 95% 14 465.54
15 98% 15 554.68
16 98% 16 523.38
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18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

97% 17 500.61
95% 18 472.73
96% 19 564.45
94% 20 504.26
96% 21 548.87
98% 22 442.78
94% 23 607.80
91% 24 447.93
99% 25 448.52
97% 26 440.25
94% 27 503.05
97% 28 523.22
93% 29 544.78
98% 30 448.39
98% 31 588.22
93% 32 426.10

Table 2: Stressful Reaction time and Accuracy

Stress
Accuracy
Subject

25
26
27
28
29

Speed
% Correct Subject Reaction Time
95% 1 551.56
93% 2 435.39
98% 3 422.22
96% 4 497.92
98% 5 495.91
98% 6 438.38
96% 7 557.52
98% 8 448.97
98% 9 484.89
99% 10 489.19
98% 11 499.38
93% 12 516.69
99% 13 542.44
98% 14 440.83
100% 15 518.32
98% 16 472.48
98% 17 500.09
100% 18 535.52
96% 20 486.67
98% 21 525.28
99% 22 432.27
94% 23 612.92
98% 24 485.93
100% 25 475.89
97% 26 440.61
98% 27 487.51
98% 28 447.54
98% 29 582.80

10
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30 98% 30 422.88
31 98% 31 553.20
32 98% 32 412.48

In the baseline psychiatric assessment that the participants took during the
classroom stage of military survival school, the participants were asked a series of
questions to evaluate their mental state, threat to self, number of past traumas, and an
evaluation of the participants who suppressed emotions. The participants that worsened in
their speed and accuracy under stress on the dot-broke task scored differently on the
psychiatric assessment. The participants who suppressed their emotions were the ones
who did the best under stress and the participants who didn’t suppress their emotions
were the ones who did the worst under stress. In Figure 2 it can be clearly seen that the
reaction time, in general, for most participants was significantly faster than baseline
testing. It can also be seen that most soldiers had a higher percentage correct during

stress.
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Figure 2: The two grey shapes represent the reaction time of the participants and are interpreted from the left y-axis (RT). The two

points on the ends of the line represents percent correct (accuracy) of each participant are interpreted from the right y-axis (%

Correct).

4. Discussion

The subjects experienced circumstances over which they had no physical or

verbal control. It was not possible for subjects to exert an influence over the applied

stress by taking a physical or verbal course of action. In the survival phase of training the

participants are expected to apply what they have been taught to in the classroom phase

of training in order to cope with the circumstances that aren’t in their control. The only

course of action the students may control is to withdraw from the course; however, the

implications of the decision to quit the course are tremendous and are likely to result in
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ineligibility for special operations missions. Therefore the stress that they experienced
was highly realistic because they had basically no control over their situation.

Post traumatic stress disorder (PTSD) is an anxiety disorder that can develop after
exposure to highly intense stress and traumatic events. These traumatic events may result
in psychological trauma. PTSD is a disorder highly prevalent in war veterans and
soldiers. The participants in this experiment that suppressed their emotions performed
better in terms of reaction time and accuracy compared to the participants who didn’t
suppress their emotions. Therefore it can be inferred that people who suppress their
emotions aren’t as affected by the decrements caused by stress. This experiment’s results
can help predict what soldiers or people are at a higher risk of developing PTSD. The
soldiers that don’t suppress their emotions are at a higher risk of developing PTSD than
those who suppress their emotions. In order to show the accuracy of the theory that
suppression of emotions is predictive of who is at the highest risk of developing PTSD a
long-term research study is necessary in the future. In this study soldiers should take a
psychiatric assessment before deployment, which shows whether or not they suppress
their emotions. Then, each time the soldiers return from their assignment, which is ideally
an area with highly intense stress, they should be tested for PTSD symptoms.

There were a series of limitations in this study. First, since only men are part of
the United States Special Operations Forces only men were recruited in this study.
Second, most of the soldiers (but not all) who participate in survival school training are
considered “stress hardy” according to military standards (Morgan et al. 200). Therefore
the results documented may be an underestimate compared with those that might be

found in stress-naive populations. Third, it is possible that the baseline assessment is not
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a true baseline because the classroom phase is stressful to some individuals because

participants are aware that the experiential phase will follow the classroom phase.

Conclusion

The realistic stressors of the military survival school produced significant and
novel differences in performance during stress compared to performance under no stress.
The soldiers who suppressed their emotions (as found in the baseline psychiatric
assessment) were the ones who did the best under stress while the participants who didn’t
suppress their emotions were the ones who did the worst under stress. 65% of the
soldier’s reaction times improved under stress and these were the individuals that

suppressed their emotions.
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