Abstract

The Temporal Flanker Task measures the speed and accuracy of conflict in human participants.
It is based on the original Flanker Task created by Eriksen and Eriksen in 1974. Both congruent
and incongruent trials are used, and data such as Choice Reaction Time and Garner
Interference are measured while human subjects complete the Temporal Flanker Task.

In this research, both control participants, and trauma affected participants(Criterion A)
were given the Temporal Flanker Task. The participants were given several variations of the
task involving facial stimuli that were both fearful and neutral. Overall accuracy, reaction time,
and garner interference were all measured. Criterion A subjects showed a higher mean reaction
time, and a higher mean reaction time.

Posttraumatic Stress Disorder(PTSD) was officially entered into the standardized
scheme of American Psychology of the DSM-IIIW in 1980. Prior to the term PTSD was
coined, mental health professionals had observed various symptoms in many people
after witnessing or taking part in an event that physically endangered their lives or the
lives of people around them(McHugh, & Treisman, 2006). Vietnam veterans were
experiencing symptoms such as flashback and avoidance. Eventually these symptoms,
all of people whom had undergone life endangering stress, which were never before put
under one name, Posttraumatic Stress Disorder ( McHugh, & Treisman, 2006).

After a traumatic happening occurs, one who may have taken part in it will
undergo a time of emotional “numbness” (McHugh, & Treisman, 2006). People may
also show avoidance behaviors, staying away from people or places that remind them
of the event whether they know if or not. In one particular study, victims of an
earthquake were exposed to earthquake scenes while their brain activity was being
monitored. The earthquake victims showed increased activity in the bilateral visual

cortex, bilateral cerebellum and left parahippocampal gyrus(Yang, & Wu, 2004).



There has been much research into the long term, cognitive and social effects of
PTSD. Stefan G. Hofmann’s study concluded that PTSD leads to an increase in social
anxiety and a higher rate of depression. Vietnam veterans with PTSD were compared
with veterans without the disorder. It was found that the group with PTSD showed more
social anxiety and were more likely to be clinically depressed(Hofmann, 2000). Rachel
Yehudi conducted a study in which Holocaust survivors with and without PTSD were
evaluated to determine the effects of PTSD on cognitive ability. Her results displayed
that the survivors with PTSD had a lower ability to learn high associate word pairs,
which indicates a cognitive disability(Yehuda, 2006).

Treatments for PTSD are generally conducted through therapy. A major reason
that PTSD worsens in a person, is that they do not seek treatment. Popular treatments
include prolonged exposure and sertraline. Prolonged exposure is a behavioral based
therapy treatment, while sertraline is a pill that is also used to treat depression and other
psychological conditions. A survey completed on 273 women showed that prolonged
exposure was more likely to be chosen than sertralin (Zoellner, & Feeny, 2003).

People with PTSD often develop habits of substance abuse. It has been shown
that treatment of PTSD will also treat the substance abuse. Denise Hien's study on
PTSD victims with a substance problem showed that patients that went under trauma
treatment were more likely to show improved substance use than those who did
not(Hien, 2009).

Magnetic resonance imaging(MRI) is a tool often used in the study of PTSD. The
hippocampus is one of the essential places where trauma disorders develop. It has

been speculated that volume change of the hippocampus can indicate the presence or



lack of presence of PTSD. A study conducted by Dr. Jatzko disproved this theory. A
control group and a group with PTSD were tested under MRI and both showed no
significant differences in hippocampus volume (Jatzko, 2006).

The “Flanker Task” is a task designed to measure the speed, and accuracy of
human subjects in processing images. The task is given on a computer screen, and
each participant is given two targets, one for each button on the mouse. In the original
paradigm, the participant is shown three images, but told to focus only on the center
image, and click the button that the image corresponds to. The two images to which the
subject is not responding to, are known as flankers. When the two flankers are the
same as the target being shown, this is known as a congruent trial, and when they are
different, it is known as an incongruent trial (Eriksen 1974). Itis more common that
Choice Reaction Time (CRT) is larger during incongruent trials, when the flankers are
different from the target in the middle. A study done in 2002 compared congruent and

incongruent trials, and noticed a significant difference CRT (Sanders, 2002)

Research Question

Are PTSD victims more distractible relative to healthy controls?

Hypothesis
H1: Relative to heathy controls, individuals with Posttraumatic Stress Disorder are
expected to show differences in choice reaction time, and distractibility in the Temporal

Flanker Task(TFT).



HO: Relative to heathy controls, individuals with Posttraumatic Stress Disorder are
expected to show no differences in choice reaction time, and distractibility in the

Temporal Flanker Task(TFT).

Recruitment

Two methods of recruiting participants were used. The first was the use of flyers.
Flyers were posted throughout the City College of New York campus, and throughout
the surrounding neighborhood. There were two types of flyers created. The first type
was to recruit control participants, and the other type was to recruit Criterion A (PTSD)
participants. The second method of recruitment was online. An online “craigslist” page
was created, and generated a significant amount of participants.

Before participants were asked to come in, they were given a phone screening.
The primary purpose of the phone screen is to rule out potential participants with any
blatant exclusion criteria before they are asked to come to CCNY and sit in a baseline
assessment.

Baseline assessments are conducted in the NAC building on the CCNY Campus
by approved interviewers. Participants were given a series of interviews including the
SCID and SCID II, along with the DSM V. The purpose of giving these surveys was to
exclude any participant with any of the exclusion criteria. Once a participant passed the
baseline, they were scheduled to complete the TFT.

Inclusion and Exclusion Criteria

Fig. 1.0



PTSD GROUP

‘ INCLUSION CRITERION
Participants speak English

ASSESSMENT
Initial Eligibility Phone Screen

Participants must be between 18 and 65 years of age

Initial Eligibility Phone Screen
Demographics Form

Physically healthy (no major medical
illness/conditions)

Initial Eligibility Phone Screen
Demographics Form

Participants must meet DSM-1V criteria for Post

Traumatic Stress Disorder

OR
Participants who do not meet criteria for full
PTSD but meet criteriafor sub-threshold
PTSD. Subthreshold PTSD criteriadiffers
from full PTSD in that the individual meets
Cluster C (numbing) or Cluster D
(hyperarousal) whereas full PTSD requires
that the individual meets both Clusters C &
D

OR
Participants who meet Criterion A only
(exposure to a traumatic stressor)

Life Events Checklist
Clinician Administered PTSD Scale (CAPS)

Normal or corrected normal visual acuity

Initial Eligibility Phone Screen

Participants must be able to adequately provide
informed consent and be able to complete and
understand all assessment instruments.

Clinical Interview Consent Form &
Consent Form Quiz

PTSD GROUP

EXCLUSION CRITERION

No past or current psychotic disorder or Bipolar
Disorder.
No current major mood disorder or anxiety disorder.

*Current Borderline Personality Disorder is not an
exclusion criterion but must be noted and tracked:

If any BPD questions on Personality Questionnaire
(#90-104) are endorsed, proceed to SCID-1I
Interview to assess for BPD.

ASSESSMENT

Initial Eligibility Phone Screen

SCID I: Psychotic Disorders, Mood Disorders,
Anxiety Disorders

SCID-II: Personality Questionnaire and Clinical
Interview for BPD




Current alcohol/substance abuse or dependence. SCID I: Substance Use Disorders

Past abuse (prior to 3 months before study) is Urine toxicology screen

permissible.

Known history of seizures Initial Eligibility Phone Screen
Demographics Form

Individuals who are at significant risk for PRISM

suicide/homicide based ontheir current mental state
or history (past 6 months)

Poor vision acuity Initial Eligibility Phone Screen
EEG Pre-Screen Test

Participants with organic mental syndrome Mini-mental State Exam (MMSE)
MMSE Score <24

Participants refusing to be audio-taped Informed Consent Forms

The Temporal Flanker Task

The temporal flanker task(TFT) is a variation of the original flanker task created
by Eriksen and Eriksen in 1974. The TFT is a visual task given on a computer that
measures conflict processing in human subjects. Participants were given a sequence of
three symbols (a vertical line, a horizontal line, a cross) that appear in 150ms intervals.
The participants were asked to respond exclusively to the second symbol shown, which
was either a horizontal or a vertical line. The participants were told that each button on
the mouse corresponds to either the vertical or horizontal lines. They were told to click
the button that corresponds to the second symbol shown. Several tasks were given with
different combinations of flankers, and stimuli. Multiple aspects were measured.
Measured
- Choice Reaction Time
- Flanker Effect
- Stroop Effect

- Conflict Effect



- Garner Interference

Emotional stimuli were used as flankers. 8 fearful faces, 8 neutral faces were
used in addition to 8 threatening faces from the International Affective Picture
System(IAPS). This pictures were used in order to measure which types of stimuli effect

each group of people: Criterion A, Control.

Results

Fig. 1.1
Control Subject FFB Overall Accuracy |Criterion A Subject  |[FFB Overall Accuracy
1 96.674 98.75
2 97.085 99.58
3 99.176 97.08
U 99.58
] 98.33
9 96.65
10 95.83
11 87.50

P =10.69263

Fig. 1.2
Control Subject NFB Overall Accuracy [Criterion A Subject  |[NFB Overall Accuracy
1 99.584 97.92
2 97.085 99.58
3 99.176 97.92
U 98.75
] 94.17
9 94.17
10 95.83
11 86.67

p=10.26549

Fig. 1.3



Control Subject NIB Overall Criterion A Subject NIB Overall
Accuracy Accuracy
1 94.17 4 97.92
2 98.75 5 99.17
3 98.75 6 98.75
7 99.17
8 99.58
9 97.08
10 97.08
11 91.67
p=0.85475
Fig. 1.4
Control Subject FFF Overall Criterion A Subject FFF Overall
Accuracy Accuracy
1 92.5 4 82.08
2 88.33 5 99.17
3 97.92 6 97.08
7 95.83
8 93.33
9 90
10 85.83
11 87.08

p=0.68916
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Fig. 2.1

Avg. Control - 95.94

Avg. Criterion A - 143.64




Control Subjects Garner IAPS Criterion A Subjects Garner IAPS
Neutral Neutral

1 154.95 4 192.48

2 38.07 5 165.21

3 98.99 6 155.97
7 91.67
8 125.34
9 180.36
10 183.75
11 17.6

p=0.40077 Avg. Control - 97.34 Avg. Criterion A -139.05
Fig. 2.2
Control Subjects Garner Face Fear Criterion A Garner Face Fear

1 75.36 4 166.8

2 53.14 5 7.76

3 65.52 6 201.59
7 66.88
8 105.56
9 -15.1
10 150.53
11 11.46

p=10.65967 Avg. Control - 64.67 Avg. Criterion A - 86.94




Discussion

As shown in figures 1.1 to 1.4, there was very little difference in the accuracy of
both the control group and the criterion A group. Both groups did exceedingly well, with
the majority of the participants scoring over 90 on all tasks. This was expected, as
participants were given a practice run before completing the actual task.

The main differences between the control group and the criterion A group were
found in the reaction time portion of the results. In every task, the trauma affected
individuals (criterion A), showed a higher reaction time. This was displayed in figures
1.5to0 1.9. In most cases the differences were slim, however the differences were more
significant in the “stroop” tasks, where reaction time differences between the two groups
differed greatly. This was displayed in figure 1.5.

Although the two groups did not show large differences in reaction time in other
tasks, there were differences in garner interference between the two groups. The
differences showed a clear pattern. In figure 2.0, the average garner interference for the
control group was 95.94, and the average for the criterion A group was 143.64. This
was the greatest difference between the two groups, concerning garner interference. In
the Neutral IAPS Garner interference, there was a difference of 41.71 between the
means of both groups, the criterion A group being the larger average . The p values in
figures 2.0 to 2.2 don’t show significant differences. The lowest p value being .32657,
and the highest being .65967. Although these numbers don't display a large difference
between the two groups, there is definitely a clear pattern of trauma affected individuals

having a larger garner interference.



Limitations

The main limitation in this experiment was sample size. As displayed in all
figures, there were only 11 subjects. 3 of these subjects were control participants, and 8
of the subjects were criterion A participants. Because of the lack in sample size, any
significant correlations would need to be reinvestigated with a larger group to be proven
beyond doubt.

Another limitation may be the effect of fatigue on the data. All participants were
given several tasks, as shown in the data above. These tasks involve concentration and
focus, and in total took from 20 to 30 minutes. This could have caused data to be
skewed due to fatigue. This could occur in the form of higher reaction times, and in
lower accuracy on the behavioural tasks. To combat this, tasks were given in a different
order each time a participant took them. This prevents one set of data from being
skewed, and adds randomisation to the experiment as a whole.

Future Research

The main limitation of this research was the lack of a large sample size. To get

better and more clear results, this study should be replicated with more participants.

This would increase the clarity of the correlations in the data.
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