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Abstract 

We focused on the immediate effects of written disclosure on cognitive performance. 

Using the consensual model of emotion regulation as a foundation, we proposed that 

emotion-regulation strategies would moderate the immediate effects of written 

disclosure on cognitive performance. Undergraduate participants (N = 59) recalled a 

traumatic personal memory and completed one of three reflection tasks. Participants 

were randomly assigned to either a balanced disclosure condition (a cognitive-affective 

reappraisal strategy, whereby participants narrated the event and associated feelings 

and meanings), a factual disclosure condition (an analog over-regulation or suppression 

strategy, whereby participants narrated only the facts of the event), or a control 

condition (whereby participants completed a questionnaire consisting of non-

chronologically ordered factual questions about the event). Subsequently, participants 

completed measures of processing speed and executive control in working memory: the 

Stroop, Trail Making, and Paced Auditory Serial Addition tests. We hypothesized that 

working memory performance would be highest in the balanced disclosure condition, 

followed by the factual disclosure condition, followed by the control condition. Several 

one-way ANOVAs, repeated-measures ANOVAs, bivariate correlations, and an 

independent sample t test were conducted. Ultimately, we concluded that a single 

writing session was not sufficient to produce immediate cognitive benefits. However, 

we observed a significant decrease in positive affect and increase in negative affect 

following the writing tasks, which highlights the importance of continued research on 

the topic of disclosure. 

Keywords: cognitive performance, disclosure, emotion regulation, expressive writing
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The Cognitive Effects of Written Disclosure and the Role of Emotion Regulation 

Disclosure of emotional events through the use of expressive writing may offer long-term 

physical and psychological benefits to well-being (Hemenover, 2003; Pennebaker & 

Francis, 1996; Smyth, 1998). The term expressive writing generally pertains to any type 

of personal writing that elicits a positive or a negative emotional response from the writer 

(Klein & Boals, 2001), whereas the term disclosure typically refers to communicating a 

negative, potentially distressing personal topic to another individual (Pennebaker & 

Chung, 2007). However, in the literature, “expressive writing” is used as an umbrella 

term for emotional writing (Klein & Boals, 2001; Pennebaker & Francis, 1996), whereas 

“disclosure” refers to writing expressively about a traumatic memory (even if individuals 

are not disclosing the event to another person). 

Several studies suggest that written disclosure increases physical and 

psychological well-being (Smyth, 1998). In one study, participants who wrote about 

emotionally arousing aspects of their college experience for three consecutive days 

displayed a reduction in health center visits and an increase in grade point average, 

compared to individuals who wrote about neutral topics (Pennebaker & Francis, 1996). 

Other research indicated the existence of modulating effects of writing about stressful 

events on improved immune function for participants with Epstein-Barr virus (Esterling, 

Antoni, Fletcher, Margulies, & Schneiderman, 1994) and higher levels of antibodies 

resulting from hepatitis B immunization (Petrie, Booth, Pennebaker, Davison, & Thomas, 

1995). Regarding the psychological effects of written disclosure, research has shown that 

participants who wrote on multiple occasions about the emotions associated with a 

personal negative event reported increases in long-term well-being (Smyth, 1998). 
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Benefits included a decrease in intrusive thoughts and subsequent depressive symptoms 

(Lepore et al., 1997), higher rates of meaning-making attributed to reappraisal of the 

event (Pennebaker, 1989), and enhanced positive self-concept (Hemenover, 2003). While 

research has supported a relationship between written disclosure and improvements to 

physiological and psychological well-being, the link between written disclosure and 

cognition has received less attention. Consequently, in the current study we decided to 

explore the potential cognitive benefits of written disclosure. 

Cognitive Processing Model 

The benefits of written disclosure are well-documented (Esterling et al., 1994; 

Hemenover, 2003; Lepore et al., 1997; Pennebaker, 1989; Pennebaker & Francis, 1996; 

Petrie et al., 1995; Smyth, 1998), and researchers have posited a variety of mechanisms 

as to why and how these benefits may occur. Pennebaker, a pioneer researcher of the 

positive effects of expressive writing, presented two theoretical accounts of its efficacy: 

the inhibition model (Pennebaker, 1989) and the cognitive processing model (Pennebaker 

& Beall, 1986). The inhibition model states that individuals tend to cope with negative 

events by suppressing their thoughts and feelings about those events (Pennebaker, 1989). 

This suppression ultimately causes physiological and psychological stress, which can be 

alleviated through emotional writing (Pennebaker, 1989). However, researchers in the 

field (Nazarian, 2009; Pennebaker & Francis, 1996) have largely dismissed this theory as 

there appear to be more complex processes at work. 

According to the cognitive processing model, writing about traumatic or 

emotional events causes individuals to organize and integrate their thoughts and emotions 

associated with those events, which affects cognitive processing on multiple levels 
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(Pennebaker & Beall, 1986; Smyth, True, & Souto, 2001). Researchers using the 

cognitive processing model posit that, through expressive writing, participants can 

transition from lower levels of processing (i.e., focusing on the perceived objective 

features of an event) to higher levels of processing (i.e., ascribing the meaning and 

personal significance of an event; Pennebaker & Francis, 1996). Once the thoughts and 

emotions associated with a negative memory are made coherent through writing, the 

memory can be summarized, stored, and assimilated in a way that allows individuals to 

create meaning out of the event. This reduces the memory’s traumatic impact and thus 

reduces the level of distress that retrieval of the memory may cause (Smyth, True, & 

Souto, 2001). 

Working Memory Model 

Another relevant cognitive model, the working memory model, was developed by 

Klein (2002), who examined the effect of expressive writing on working memory 

capacity. The term working memory refers to executive functioning processes that 

maintain verbal, spatial, and visual information (Baddeley, 2002; Baddeley & Hitch, 

1994; Baddeley & Logie, 1999). A facet of working memory that is pertinent to the 

current study is the ability to focus attention on goal-related information in the face of 

distracting stimuli (Baddeley, 2002; Baddeley & Hitch, 1994; Baddeley, Cochini, Della 

Sala, Logie, & Spinnler, 1999). Elaborating on her model, Klein (2002) argued that 

stressful memories are fragmented and thus poorly stored, which in turn makes them 

more intrusive (in situations that prompt their recall) and increases the need to suppress 

them. This suppression consumes working memory resources, which leads to poorer 

reasoning and problem solving. Expressive writing helps structure these stressful 
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memories, making them more coherent and less likely to compete for working memory 

resources. This is important because higher levels of working memory resources lead to 

improved problem solving (Klein, 2002). 

In developing this model, Klein and Boals (2001) published two studies 

investigating disclosure and working memory, the second of which is particularly 

germane to the current study. In Klein and Boals’ (2001) study, participants wrote 20 

words about a personal negative event and positive event. Two weeks later, participants 

were randomly assigned to write expressively about either the negative event, positive 

event, or about a neutral topic (i.e., time management). The participants then wrote about 

the event three times over the course of two weeks, and took an operation span task 

(OSPAN) that measured working memory capacity before, immediately after, and two 

months after the expressive writing sessions were completed. Klein and Boals (2001) 

found that the average OSPAN performance, when taken two months after writing, 

differed significantly from participants’ OSPAN performance from the first two sessions. 

Specifically, performance was higher among participants who wrote about a negative 

event, when compared to those who wrote about a positive event or neutral topic. Such 

research suggests that there may be a long-term beneficial relationship between written 

disclosure of negative events and working memory capacity. In the current study, we 

seek to investigate the potential immediate effects of written disclosure on cognitive 

functioning. 

Types of Written Disclosure 

The specific way in which one writes about an event has been shown to affect the 

benefits of written disclosure (Pennebaker & Beall, 1986; Singer, 2004; Smyth, True, & 
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Souto, 2001). For example, when writing about a traumatic event participants who 

formed a narrative in their writing showed both health improvements and alteration of 

avoidant thoughts in comparison to participants who did not form narratives (Smyth et 

al., 2001). Singer (2004) argued that expressive writing in a narrative style (i.e., forming 

a beginning, middle, and end) is what helps individuals make sense of their memory and 

form beneficial insights about their experience. Pennebaker and Beall (1986) asked 

participants to write about a traumatic event and assigned participants to one of four 

conditions: a control condition, in which participants wrote about several trivial topics; a 

trauma-fact condition, in which participants described the event but refrained from 

describing their feelings; an emotion-only condition, in which participants wrote about 

their feelings but included no description of the event itself; and a combination condition, 

in which participants described the event itself and wrote about their feelings related to it. 

The frequency of participants’ health center visits was recorded before and after the 

experimentation session. Results indicated that the number of health center visits among 

the factual writing participants was indistinguishable from that of the control group 

participants who wrote about trivial topics. These findings suggest that expressive writing 

about traumatic events is more likely to yield health benefits when participants described 

the event and their emotions attached to it. 

Emotion Regulation and Disclosure 

A number of findings suggest that emotion regulation may mediate the long-term 

physical and psychological effects of written disclosure (Lepore, Greenberg, Bruno & 

Smyth, 2002). Emotion regulation refers to control over the quality, intensity, or duration 

of emotional responses (Lepore et al., 2002). Lepore et al. (2002) described emotion 
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regulation as a continuum that ranges from under-regulation to over-regulation, with 

optimal regulation in between the two. They suggested that people at the extreme ends of 

the continuum have dysregulated emotions. Individuals who under-regulate have 

insufficient control over their responses to emotional stimuli, whereas those who over-

regulate exert too much control and excessively inhibit their emotional responses. Both 

types of dysregulation have been shown to predict poorer physical and psychological 

health (Gross, 1998; Lepore, 1997; McEwen, 1998; Nazarian, 2009; Pennebaker 1989). 

These findings seem to suggest that optimal regulation of emotions while writing about a 

negative event could potentially augment the benefits of disclosure. 

The potential influence of emotional regulation on the immediate effects of 

disclosure was explored in the current study. According to Gross’ (1998) consensual 

model of emotion, efforts to self-regulate emotions occur in two different processes: 

antecedent-focused emotion regulation and response-focused emotion regulation. The 

current study involved response-focused emotion regulation. This term refers to 

expressive suppression, in which individuals attempt to hold back the expression of their 

emotions (e.g., biting a lip to keep from crying). Richards and Gross (2000) show that 

such emotion regulation is effortful and cognitively taxing. In their study, the researchers 

induced expressive suppression by asking participants to refrain from showing emotion 

while watching a sad film. This suppression decreased participants’ ability to encode 

information about the film, which led to poorer recall of the film at a later time (Richards 

& Gross, 2000). Participants in the expressive-suppression condition also scored lower on 

cognitive tasks (Richards & Gross, 2000). This effect of over-regulation impairing 
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cognitive performance has been well-replicated (Baumeister, Bratslavsky, Muraven, & 

Tice, 1998; Richards, 2004; Richards & Gross, 1999; Schmeichel, 2007). 

Current Study 

Writing about a negative event on multiple occasions has been found to improve 

working memory (Klein & Boals, 2001), and over-regulation of emotions has been 

shown to lead to an immediate decrease in cognitive performance (Richards, 2004). In 

the current study, we seek to address current limitations in the field by investigating the 

potential effects of a single session of written disclosure on immediate cognitive 

performance. We also address another gap in the literature by examining the way in 

which emotion regulation may mediate the effects of disclosure on immediate cognitive 

performance. We hypothesize that the average cognitive task performance will be higher 

in the balanced disclosure condition (i.e., narrating the facts and emotions of an event) 

than in the factual disclosure condition (i.e., narrating only the factual process of an 

event). We further hypothesized that with no opportunity to disclose, the average 

cognitive task performance will be lowest in the control condition (i.e., answering 

scattered questions about the event). 

Method 

Participants 

The participants were 59 undergraduate students at a small liberal arts college in 

the Pacific Northwest (See Table 1). Participants had a mean age of 20 years (SD = 1.45). 

To recruit college students to participate in our study, we emailed student clubs, 

introductory psychology classes, and peer groups. Participants were screened for 

posttraumatic stress disorder (PTSD) and/or strong emotional distress through an online 
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self-report questionnaire (see Appendix A). Participants who expressed symptoms of 

PTSD or feelings of strong emotional distress were informed that they were not eligible 

for participation and thanked for their interest. All other participants were invited to 

schedule an appointment at our laboratory using an online Doodle poll. 

Materials 

Affect. We used the Positive and Negative Affect Schedule (PANAS; Watson, 

Clark, & Tellegen, 1988; see Appendix B) to assess participants’ levels of positive and 

negative affect before and after recalling a personal traumatic event. The PANAS 

consists of 20 affect words (e.g., “Distressed,” “Frustrated,” and “Enthusiastic”). 

Participants are asked to rate on a 5-point scale the extent to which they currently identify 

with each adjective, from 1 (very slightly or not at all) to 5 (extremely). This measure is 

appropriate to assess participants’ state changes in mood, as the PANAS has been shown 

to be sensitive to internal or external circumstances that may fluctuate (Watson et al., 

1988). The PANAS has acceptable convergent and discriminant validity with similar 

positive and negative affect scales. The PANAS convergent correlations on their 

corresponding regression-based factor scores in each solution were all above .72, with all 

discriminant correlations below -.20 (Watson et al., 1988). Regarding positive affect in 

the current study, both the pretest (10 items; α = .87) and posttest (10 items; α = .83) were 

found to be highly reliable. Regarding negative affect, both the pretest (10 items; α = .76) 

and posttest (10 items; α = .89) were also found to be highly reliable. 

Impact of traumatic event. The Impact of Events Scale-Revised (IES-R; 

Horowitz, Wilner, & Alvarez, 1979; see Appendix C) measures current subjective 

distress related to a specific event. Self-report responses to items on the IES correspond 



 

 

9 

with the two types of response sets in Horowitz’s model of emotional processing 

following a trauma: intrusion and avoidance (Horowitz et al., 1979). However, after the 

publication of the IES, post-traumatic stress disorder (PTSD) was introduced into the 

Diagnostic and Statistical Manual of Mental Disorders, Third Edition (DSM-III; 

American Psychiatric Association, 1980), which outlined three symptom clusters of 

PTSD: intrusion, avoidance, and physiological hyperarousal (Beck et al., 2007). The 

discrepancy between the symptoms of PTSD in the DSM-III and the response sets of the 

IES created criticism of the potential conceptual and measurement problems of the IES, 

despite its popularity as a measurement tool within the trauma literature (Beck et al., 

2007). This dissatisfaction led to the development of the Impact of Event Scale-Revised 

(IES-R; Weiss & Marmar, 1997), which was derived from the IES and aimed to improve 

its applicability to the DSM-III symptomology for PTSD. 

In the current study, we used the IES-R (Christianson & Marren, 2013; Weiss & 

Marmar, 1997) to assess the extent of intrusive thoughts and subjective distress related to 

a single traumatic event. Participants were asked to respond on a 5-point scale from 0 

(not at all) to 4 (extremely) to express how much they identified with each of the 22 items 

(e.g., “Any reminder [of the traumatic event] brought back feelings of it”). This test has 

been shown to have high levels of internal consistency (Creamer, Bell, & Failla, 2003; 

Weiss & Marmar, 1997) and high test-retest reliability collected across a 6-month 

interval (Weiss & Marmar, 1997). In the current study, Cronbach’s alpha for the 22 items 

of the IES-R was .93.  

Depression. The Patient Health Questionnaire-9 (PHQ-9; Kroenke, Spitzer, & 

Williams, 2001; see Appendix D) was used to measure the symptoms of depression in 
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each participant. Depression has been associated with increased difficulty in directing 

working memory resources away from irrelevant negative stimuli and towards a task, and 

thus may affect cognitive performance (Christopher & MacDonald, 2005; Joormann & 

Gotlib, 2008). Collecting this information enabled us to statistically control for any effect 

depression may have had on participants’ task performance. The PHQ-9 consists of nine 

items that represent various problems that may result from depression (e.g., “feeling 

down, depressed, or hopeless”). Participants indicated how often they had experienced 

each specific problem by responding on a 4-point scale, which ranged from 0 (not at all) 

to 3 (nearly every day). If participants indicated that they were experiencing what the 

symptoms described, they were then asked to specify the extent to which the problems 

had interfered with work, home, and/or social life on a 4-point scale ranging from 0 (not 

difficult at all) to 4 (extremely difficult). PHQ-9 scores of 5, 10, 15, and 20 demarcated 

the lower limits of mild, moderate, moderately severe, and severe depression, 

respectively. The PHQ-9 has a test-retest reliability over 48 hours of .84 and correlates 

with the concurrently tested 5-item mental health scale of the SF-20, with a correlation of 

.73 (Kroenke et al., 2001). Patients diagnosed with major depression were found to be 

13.8 times more likely than a patient without major depression to have a score of 15 or 

greater on the PHQ-9 (Kroenke et al., 2001). Additionally, Kroenke et al. (2001) found 

that 88% of patients with major depression had scores of 10 or greater on the PHQ-9. In 

the current study, the PHQ-9 was found to be reliable (9 items; α = .79). 

Cognitive performance. Participants completed three cognitive tests: the Stroop 

test (Jensen & Rohwer, 1966; Macleod, 1991), the Trail Making Test (Reitan, 1992), and 

the Paced Auditory Serial Addition Test (PASAT; Tombaugh, 2006). Computerized 
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versions of these tests (Millisecond, 2015) were downloaded from Millisecond 

Software’s website and run on the program Inquisit (Version 4.0.9; Inquisit, 2015). 

Stroop test. The Stroop test (Stroop, 1935) is a highly reliable test that measures 

cognitive flexibility, cognitive inhibition, selective attention, and processing speed 

(Archibald & Kerns, 1999; Boone, Miller, Lesser, Hill, & D’Elia, 1990; Homack & 

Riccio, 2004; Jensen & Rohwer, 1966; Spreen & Strauss, 1998). The test originally 

consisted of five words (i.e., “red,” “blue,” “green,” “brown,” and “purple”) and their 

matching ink colors. On a 10 x 10 stimulus card, each word appeared twice in each row 

and column, and was printed equally as often in each of the four ink colors it did not 

represent (e.g., “red” was not printed in red). Another control stimulus card contained the 

same layout of ink colors, but with solid colored squares in place of words. The goal of 

the test was to name the ink colors aloud as fast as possible, correcting any mistakes. 

Although there is no standard version of the Stroop test (Jensen & Rohwer, 1966), 

variations of the test have been highly replicated (MacLeod, 1991). These variations 

include computerized versions (Chen, Wong, Chen, & Au, 2001; Homack & Riccio, 

2004). A moderate correlation has been found between the classic Stroop test and the 

computerized Stroop test (Hepp, Maier, Hermle, & Spitzer, 1996). However, interference 

has shown to be reduced when participants respond on a computer interface rather than 

verbally (Klein, 1964; McClain, 1983; White, 1969). 

Participants completed a computerized version of the Stroop test titled “Color 

Word Stroop with Keyboard Responding” (Millisecond Software, 2015). Participants 

were asked to correctly identify the color of each word or shape that appeared on screen 

by pressing the corresponding key on the keyboard (e.g., d = red, f = green, j = blue, k = 
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black). Similar to the classical Stroop test, this program uses colored words and 

rectangular shapes. Seventy-four stimuli appeared in total: 57 words and 27 rectangular 

shapes. The stimuli were presented the same order for every participant. 

Trail Making Test. The Trail Making Test is a two-part test designed to measure 

combined visual attention and processing speed (Part A), as well as cognitive flexibility 

(Part B; Tombaugh, 2004; Woods, Wyma, Herron, & Yund, 2015). The classical Trail 

Making Test is administered on paper, but its scores show unexplained variability due to 

differences in test administration (Woods et al., 2015). In Part A, subjects connect several 

circled numbers in order (e.g., 1, 2, 3, 4, 5) by drawing a line on the paper with a writing 

instrument. Subjects complete a similar exercise in Part B, except they connect circles 

that alternate sequentially between numbers and letters (e.g., 1, A, 2, B, 3, C, etc.). In the 

classic test, completion times reflect not only the subject’s ability, but also the examiner’s 

time-measuring speed, efficiency at correcting errors, and test administration style 

(Woods et al., 2015). We used a computerized version of the Trail Making Test 

(Millisecond Software), which reduces experimenter influence on completion time. 

Participants connected circled numbers and letters on a computer screen using a mouse. 

Part A spanned from numbers one to twenty-five and Part B spanned from one–A to L–

thirteen. Practice tests were administered before both Part A and Part B. 

Paced Auditory Serial Addition Test (PASAT). The PASAT measures combined 

auditory information processing speed, simple arithmetic, working memory capacity, and 

sustained and divided attention (Strauss, Sherman, & Spreen, 2006; Tombaugh, 2006). 

The classical PASAT (Gronwall, 1977) presents a random series of numbers from one to 

nine to participants. Participants consecutively add these numbers such that each number 
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is added to the number that preceded it (Strauss et al., 2006). For example, if the numbers 

“one” and “nine” are presented consecutively, the participant should respond “ten.” If the 

next number presented is “four,” the participant should respond “thirteen” (i.e., adding 

“four” to the most recently presented number, “nine”, and not the participant’s most 

recent answer, “ten”). The classic PASAT incrementally increases processing demands 

by increasing the speed of number presentation and the permitted response time (Strauss 

et al., 2006). 

We utilized a computerized version of Gronwall’s (1977) PASAT (Millisecond 

Software, 2015). In this version, participants listened to a synthesized voice speak single 

digit numbers that ranged from one to nine. Similar to Gronwall’s (1977) test, 

participants added each new digit announced to the digit announced immediately prior. 

Participants indicated their answers by clicking on the numbers that ranged from 1-19, 

which were presented in a circle on screen and were continually present. Like the classic 

test, this computerized version incrementally increased the speed of number presentation 

and decreased permitted response time to increase processing demands. After completing 

a practice round, participants completed the three test rounds that increased incrementally 

in speed. 

Procedure 

Participants were pseudo-randomly assigned to one of three conditions (factual 

disclosure, balanced emotional-factual disclosure, and control). We divided the packets 

into stacks of nine (three packets for each condition), shuffled them, and distributed the 

packet on top of the stack to each subsequent participant after obtaining informed consent 

(see Appendix E). 
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The packets consisted of the Positive and Negative Affect Schedule (PANAS; 

Watson et al., 1988), a recall prompt, the Impact of Event Scale-Revised (Christianson & 

Marren, 2013; Weiss & Marmar, 1997), one of three writing exercises, and a second 

administration of the PANAS. Participants first completed the first PANAS, and then 

read this recall prompt on the following page: 

We will now ask you to take a moment to recall an event from your past that you 

consider to be traumatic. This event should be one you remember experiencing 

firsthand, not an event that someone told you about but that you cannot 

personally remember (because, for example, it took place too early in your life or 

you were unconscious). Once you have thought of this specific event, please turn 

the page. 

Participants then completed the Impact of Event Scale-Revised (Christianson & 

Marren, 2013; Weiss & Marmar, 1997). On the next page, participants were presented 

with one of three writing prompts. Participants in the factual condition were presented 

with the following prompt: 

Please take the next 10 minutes to write about the event you recalled. Write in a 

narrative format, being sure to describe a beginning, middle, and end. This 

narrative should be as factual and objective as possible: refrain from including 

any of your own thoughts, value judgments, or emotions. Do not worry about 

grammar, spelling, or sentence structure. Please keep in mind that your response 

is completely confidential.  Your responses will not be associated with your name 

or shared with anyone. 
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The experimenter will leave the room and will return after 10 minutes have 

elapsed. Write continuously during this time, and discontinue writing when you 

hear the experimenter knock on the door. When you are ready to begin, please 

notify the experimenter. 

Participants in the balanced emotional-factual condition were presented with the 

following prompt: 

Please take the next 10 minutes to write about the event you recalled. Write in a 

narrative format, being sure to describe a beginning, middle, and end. This 

narrative should strike a balance between the events that took place and your 

emotions and value judgments related to the event. Do not worry about 

grammar, spelling, or sentence structure. Please keep in mind that your response 

is completely confidential. Your responses will not be associated with your name 

or shared with anyone. 

The experimenter will leave the room and will return after 10 minutes have 

elapsed. Write continuously during this time, and discontinue writing when you 

hear the experimenter knock on the door. When you are ready to begin, please 

notify the experimenter. 

Participants in the control condition received a packet that contained a 40-item 

questionnaire (see Appendix F). The control condition prompt read as follows: 

Please take the next 10 minutes to complete the following questionnaire. This 

questionnaire will ask various questions regarding the event you recalled. Please 

answer each of these questions with a complete sentence. Take your time as you 

complete these questions, and do not worry about grammar, spelling, or sentence 
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structure. Please keep in mind that your response is completely 

confidential.  Your responses will not be associated with your name or shared 

with anyone. 

The experimenter will leave the room and will return after 10 minutes have 

elapsed. Write continuously during this time, and discontinue writing when you 

hear the experimenter knock on the door. When you are ready to begin, please 

notify the experimenter. 

The control condition questionnaire involved providing fragmented information 

by answering haphazardly and non-chronologically ordered factual questions about the 

event. This questionnaire was designed to facilitate thought about the traumatic event 

without providing participants the opportunity to disclose factual and emotional 

information in a narrative format. 

The experimenter synced a personal timer with a timer in the room that was visible to 

participants. The experimenter then left the room to reduce any potential influence of his 

or her presence during the writing exercise. After the experimenter returned, participants 

were instructed to turn the page and complete the PANAS once again. This allowed us to 

measure individual changes in positive and negative affect that resulted from completing 

the recall, IES-R, and questionnaire or writing tasks. 

Next, the experimenter administered a series of computerized tests: the Stroop test 

(Jensen & Rohwer, 1966; Macleod, 1991), the Trail Making Test (Reitan, 1992), and the 

Paced Auditory Serial Addition Test (PASAT; Tombaugh, 2006). The Stroop test and 

Trail Making Test were counterbalanced in order of administration, and the PASAT was 

always presented as the final measure due to its longer duration and more difficult nature. 
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After completing these cognitive performance measures, the experimenter 

provided participants with the Patient Health Questionnaire-9 (PHQ-9, Kroenke, Spitzer, 

& Williams, 2001; see Appendix D). Following this, participants completed a 

medication, alcohol, and recreational drug use questionnaire (see Appendix G). We asked 

for this information in order to control for any effects of medications, alcohol, and 

recreational drugs on participants’ experience of emotion and/or cognitive performance. 

Finally, participants completed the demographic information questionnaire (see 

Appendix H), were debriefed (see Appendix I), and were given a baked good for their 

time. 

Results 

Effect of writing condition on cognitive performance. We computed the average 

of the standardized scores on the following tasks: The Stroop task, the Trail Making task, 

and the PASAT. To compute a composite cognitive performance score, we first created 

composite scores for each of the three tasks. We did this by creating z scores of pertinent 

facets of each task. Creating the composite score for the Stroop task involved creating z 

scores of completion time and percent of incorrect responses and adding these z scores 

together. We reverse-coded the composite z scores for this task because higher z scores, 

which signified longer completion times and more errors, signified lower cognitive 

performance. For the Trail Making Test, we created z scores of Trial A and Trial B 

completion times and added them together. To create the PASAT composite score, we 

summed the z scores of number of correct responses on trial one, two, and three. 

Next, we divided the composite z score of each task by the corresponding number 

of facets the z score represented in order to give the sum composite score equal weight. 
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For example, because the composite score of the PASAT was a sum of three z scores and 

both the composite scores of the Stroop task and Trail Making tasks were sums of only 

two z scores, we divided them by the number of z scores involved in order to give them 

equal weight. We divided the PASAT composite score by three and the Stroop and Trail 

Making composite scores by two in order so that they would factor into the composite 

cognitive performance score with equal influence. Our final composite cognitive 

performance z score was the sum of the divided composite z scores of each cognitive 

task. 

We ran a series of one-way ANOVAs. Our main hypothesis was that that 

cognitive performance would be highest in the balanced condition, lower in the factual 

condition, and lowest in the control condition. We did not find results that supported this 

hypothesis (See Table 2). The main effect of writing condition on composite cognitive 

performance, F(2, 56) = .241, p = .79, was not significant. We ran a one-way ANOVA 

between the combined narrative writing conditions (i.e., factual and balanced) and the 

non-narrative control condition to assess the effect of narrative writing. There was no 

significant main effect of narrative writing on cognitive performance, F(1, 57) = .18, p = 

.67. We also ran ANOVAs of writing condition on cognitive performance on each 

cognitive task, and found no main effect of writing condition on Stroop scores, F(2, 56) 

= .52, p = .60, Trails scores, F(2, 56) = .02, p = .98, and PASAT scores, F(2, 56) = .31, p 

= .74. 

Effect of reflection and writing on positive and negative affect. We ran two 

repeated-measure ANOVAs to assess the effect of the general recall and writing 

procedure on the PANAS pretest and posttest positive and negative scores. Pretest scores 
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differed significantly from posttest scores on both the positive, F(1, 56) = 51.13, p < .001, 

and negative, F(1, 56) = 25.60, p < .001) factors of the measure (See Table 3). However, 

neither positive, F(2, 56) = 1.210, p = .31, nor negative affect scores F(2, 56) = .02, p = 

.98, differed significantly between writing conditions. Among all participants, overall 

negative scores on the pretest (M = 14.13, SD = 3.66) were significantly lower than 

negative scores on the post-test (M = 19.00, SD = 7.37). Conversely, positive scores on 

the pretest (M = 27.19, SD = 7.49) were significantly higher than positive scores on the 

post-test (M = 20.93, SD = 7.12). This finding signifies that regardless of writing 

condition, participants reported significantly lower levels of positive affect and 

significantly higher levels of negative affect after recalling a traumatic memory, taking 

the IES-R, and completing the writing task. 

Medication and cognitive performance. Participants were asked to report whether 

or not they had used certain medications over the past four weeks. Participants reported 

use of antipsychotics (n = 1), anticonvulsants/mood stabilizers (n = 1), tricyclics (n = 2), 

selective serotonin reuptake inhibitors (SSRIs; n = 13), benzodiazepines (n = 1), opiates 

(n = 1), and antihistamines (n = 4). We ran two independent samples t tests to assess the 

effects of SSRI use and antihistamine use on cognitive performance as these were the 

most widely used medications. Neither the use of SSRIs, t(57) = 1.35, p = .18, nor the use 

of antihistamines, t(57) = 1.3, p = 0.20, resulted in significantly different mean cognitive 

performance scores than the group of participants who were not using those medications. 

However, when participants who used medication were grouped together (n = 17), an 

independent samples t test showed that the average score of participants who used these 

medications over the past four weeks was lower than the average score of the participants 
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who did not use these medications, t(58) = 23.2, p = .05; d = .75. We ran an ANOVA 

between writing condition and medication usage to assess whether the amount of 

participants who used medications differed significantly between writing conditions, and 

found that they did not, F(2, 57) = .76, p = .47. Therefore, the effect of medication usage 

was evenly distributed among conditions. 

Effects of other variables on cognitive performance. We conducted a bivariate 

correlation and found no significant relationship between IES-R score and cognitive 

performance, r(57) = .05, p = .72. Independent samples t tests revealed no significant 

effects of general marijuana usage, marijuana usage in the past 24 hours, general alcohol 

usage, alcohol usage in the past 24 hours, gender, sexuality, age, or year in college on 

composite cognitive performance. 

Discussion 

We were interested in the short-term effects of written disclosure on cognitive 

performance. All participants were asked to recall and reflect on a traumatic event, and 

thus likely performed at a lesser level on cognitive tasks than they would have otherwise. 

Remaining cognizant of this fact, we aimed to assess any effects of different types of 

disclosure when completing a prompted recall and reflection task. 

We manipulated the writing prompts to evaluate whether emotionally regulating 

during disclosure would be a variable that affected cognitive performance in the short-

term. We hypothesized that participants who wrote about the facts and emotions of their 

traumatic event (i.e., balanced disclosure) would show the highest cognitive performance, 

followed by participants who were asked to write factually (i.e., over-regulated 

disclosure), followed by participants who answered short questions about their traumatic 
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memory (i.e., no written disclosure). Ultimately, we did not find support for this 

hypothesis. Differing types of disclosure did not affect immediate cognitive performance. 

Limitations. Several possible limitations of our study could explain why we did 

not find significant main effects of writing condition. There were possible extraneous 

variables present in our study, despite our attempts to control for them through 

randomization. One variable was the rated intensity of participants’ traumatic memories. 

There was a large amount of variation in scores on the IES-R. Scores ranged from zero to 

68, with a maximum score of 88 (Christianson & Marren, 2013; Weiss & Marmar, 1997). 

However, the variation was distributed equally across conditions. Scores ranged from 

indications of “no trauma” to indications of “severe trauma”, with an overall average 

score of 22.07 (SD = 16.31). 

Additionally, there may have been a large amount of variance in individual 

baseline cognitive ability. Although random assignment should theoretically control for 

the effect of these differences, they could still introduce error. The error variance from 

both of these extraneous variables may have made it difficult to find an effect of the 

writing conditions. Past researchers (Klein & Boals, 2001) have attempted to control for 

this issue with cognitive pre-tests. However, cognitive pre-tests do little to reduce the 

amount of error variance within the experiment. 

Second, an effect of writing condition on cognitive performance may have been 

more prominent had we recruited our participants from a clinical population. The scores 

on the IES-R were positively skewed, with more participants reporting lower impact of 

their traumatic memory. Therefore, it is possible that participants who clinically suffer 

from severely intrusive traumatic memories would exhibit stronger effects of writing 
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condition on cognitive performance than the non-clinical population of the present study. 

There may be an important difference between those that are diagnosed with 

posttraumatic stress disorder (PTSD) and participants who underwent an prompted recall 

task about a memory they consider to be traumatic. However, we made an effort to screen 

out individuals who had been clinically diagnosed with PTSD because this population 

was beyond the scope of our study. 

Another potential limitation of our study is that we did not code participants’ 

written responses to assess the amount of emotion-regulation language used in the 

narrative conditions (i.e., balanced and factual). Previous researchers have coded for the 

number of emotion words and causal words that were used in participants’ writing 

(Pennebaker & Francis, 1996). Quantifying the extent to which participants actually 

emotionally regulated during the writing exercise would have provided us with a 

continuous measure of emotion regulation. This would have allowed us to assess the 

direct relationship between emotion regulation and cognitive performance, rather than 

relying on the assumption that all participants adhered to the writing prompt instructions. 

It would have also provided a strong manipulation check, to ensure that participants did 

follow the writing prompts correctly. We chose not to incorporate writing analyses into 

the present study because of time constraints and our close proximity with many of our 

participants. Future research should consider coding participants’ writing, which may be 

an imperative factor in understanding the relationship between written disclosure and 

cognitive processing. 

Finally, it is possible that we introduced the cognitive tasks too quickly after the 

writing task had been completed.  We chose not to implement a delay between written 
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disclosure and cognitive tasks because of time constraints and our interest in the 

immediate effects of emotion regulation and written disclosure. Previous findings suggest 

that cortisol levels reach their peak at around 20 minutes after the induction of a stressor 

(Nazarian, 2009). Therefore, it is possible that the increased stress of written disclosure 

reduced any effect the individual writing conditions may have had on cognitive 

performance. Specifically, there is research that shows that anxiety and cognitive 

performance are critically linked (Eysenck, Derakshan, Santos, & Calvo, 2007). 

Implications. The decision to assign the cognitive tasks to participants directly 

after written disclosure was pertinent to the findings of our study. According to 

attentional control theory (Eysenck et al., 2007), anxiety impairs attentional control, 

which is a key component of executive functioning (i.e., working memory). Because we 

reported an increase in negative affect and a decrease in positive affect across the writing 

conditions on the PANAS (Watson et al., 1988), we can surmise that participants entered 

into anxiety-laden states during the recall and disclosure of their traumatic memories. 

Researchers of attentional control theory posit that individuals experiencing anxiety tend 

to allocate what attentional resources they have to existing threat-related stimuli as 

opposed to task-related stimuli (Eysenck et al., 2007). With regard to our study, threat-

related stimuli would pertain to intrusive thoughts caused by recall of a traumatic event, 

while task-related stimuli would refer to the three cognitive tasks. We hypothesized that 

participants in the balanced disclosure condition would exhibit higher levels of cognitive 

performance than those in the factual disclosure condition. This hypothesis was rooted in 

the assumption that the emotional regulation present in the factual condition procedure 

would have inhibited processing of traumatic memories. Based on Klein’s (2002) 
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working memory model, we predicted that this processing would reduce the intensity of 

threat-related stimuli (i.e., intrusive thoughts) and free up cognitive resources, which 

could then be devoted to the task-related stimuli (i.e., the cognitive tasks). 

Although research suggests that emotional disclosure yields long-term cognitive 

benefits (Klein & Boals, 2001), the effects of anxiety proposed by attentional control 

theory (Eysenck et al., 2007) may have trumped any effect of writing condition 

differences. While written disclosure of a negative event increased cognitive performance 

in prior research (Klein & Boals, 2001), this research differed from the present study in 

that participants wrote on multiple occasions and were not tested immediately after 

writing. Therefore, key components in research regarding written disclosure and 

cognitive performance may be the number of writing sessions and the amount of time 

between the writing and cognitive assessment. If written disclosure leads to immediate 

anxiety, which impairs cognitive performance by shifting the focus from task-related 

stimuli to threat-related stimuli, perhaps a longer amount of time between event recall 

and cognitive assessment would allow for more thoughtful processing of the event. With 

time, this may result in a more calm and collected emotional state conducive to cognitive 

performance. Thus, manipulating the time interval between written disclosure and 

cognitive assessment may be an important aspect for future experiments that could yield 

benefits for the affected population. 

Although our main hypothesis was not supported, the potential relationship 

between short-term expressive writing and anxiety-induced changes in attentional control 

should be explored further. Although a single writing session may not sufficient to 

produce immediate cognitive benefits, the way in which individuals are affected 
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emotionally by a single writing session remains an important topic of study. Further 

disclosure research could have implications for individuals experiencing anxiety, changes 

in negative affect, shifts in attention control, and intensity of perceived threat-related 

stimuli. Because of induced negative affect, one-time disclosure may not be as effective 

of a tool in trauma therapy as repeated-disclosure. Future research that addresses these 

questions could hold significant implications for individuals dealing with the interference 

of traumatic memories in an environment that demands rigorous cognitive performance 

on a daily basis. 

  



 

 

26 

References 

American Psychiatric Association. (1980). Diagnostic and statistical manual of mental 

disorders (3
rd

 ed.). Washington, DC: Author. 

Archibald, S. J., & Kerns, K. A. (1999). Identification and description of new tests of 

executive functioning in children. Child Neuropsychology, 5(2), 115-129. 

Baddeley, A. D. (2002). Is working memory still working? European Psychologist, 7(2), 

85-97. 

Baddeley, A. D., & Hitch, G. J. (1994). Developments in the concept of working 

memory. Neuropsychology, 8(4), 485-493. 

Baddeley, A., Cocchini, G., Della Sala, S., Logie, R. H., & Spinnler, H. (1999). Working 

memory and vigilance: Evidence from normal aging and Alzheimer's disease. 

Brain and Cognition, 41(1), 87-108. 

Baumeister, R. F., Bratslavsky, E., Muraven, M., & Tice, D. (1998). Ego depletion: Is the 

active self a limited resource? Journal of Personality and Social Psychology 

74(5), 1252-1265.  

Beck, J.G, Grant D.M., Read, J.P., Clapp, J.D., Coffey, S.F., Miller, L.M., & Palyo, S.A. 

(2007). The impact of event scale-revised: psychometric properties in a sample of 

motor vehicle accident survivors. Journal of Anxiety Disorders 22(2), 187-198. 

Boone, K. B., Miller, B. L., Lesser, I. M., Hill, E., & D'Elia, L. (1990). Performance on 

frontal lobe tests in healthy, older individuals. Developmental Neuropsychology, 

6(3), 215-223. 



 

 

27 

Chen, E. Y., Wong, A. W., Chen, R. Y., & Au, J. W. (2001). Stroop interference and 

facilitation effects in first-episode schizophrenic patients. Schizophrenia Research, 

48(1), 29-44. 

Christianson, S., & Marren, J. (2013). The impact of event scale-revised (IES-R). Journal 

of New York University College of Nursing, (19).  

Christopher, G., & MacDonald, J. (2005). The impact of clinical depression on working 

memory. Cognitive Neuropsychiatry, 10(5), 379-399. 

Creamer, M., Bell, R., & Failla, S. (2003). Psychometric properties of the impact of event 

scale–revised. Behaviour Research and Therapy 41(12), 1489–1496.  

Esterling, B. A., Antoni, M. H., Fletcher, M. A., Margulies, S., & Schneiderman, N. 

(1994). Emotional disclosure through writing or speaking modulates latent 

Epstein-Barr virus antibody titers. Journal of Consulting and Clinical Psychology, 

62(1), 130-140. 

Eysenck, M.W., Derakshan N., Santos R., & Calvo M.G. (2007). Anxiety and cognitive 

performance: attentional control theory. Emotion, 7(2), 336-353.  

Gronwall, D. M. A. (1977). Paced auditory serial-addition task: A measure of recovery 

from concussion. Perceptual and motor skills, 44(2), 367-373. 

Gross, J. J. (1998). Antecedent-and response-focused emotion regulation: Divergent 

consequences for experience, expression, and physiology. Journal of Personality 

and Social Psychology 74(1), 224-237. 

Hemenover, S. H. (2003). The good, the bad, and the healthy: Impacts of emotional 

disclosure of trauma on resilient self-concept and psychological distress. 

Personality and Social Psychology Bulletin, 29(10), 1236-1244. 



 

 

28 

Hepp, H. H., Maier, S., Hermle, L., & Spitzer, M. (1996). The Stroop effect in 

schizophrenic patients. Schizophrenia Research, 22(3), 187-195. 

Homack, S., & Riccio, C. A. (2004). A meta-analysis of the sensitivity and specificity of 

the Stroop Color and Word Test with children. Archives of Clinical 

Neuropsychology, 19(6), 725-743. 

Horowitz, M., Wilner, N., & Alvarez, W. (1979). Impact of Event Scale: A measure of 

subjective stress. Psychosomatic Medicine, 41(3), 209-218. 

Inquisit 4.0.9 [Computer software]. (2015). Seattle, WA: Millisecond Software 

LLC. 

Jensen, A. R., & Rohwer, W. D. (1966). The Stroop color-word test: A review. Acta 

Psychologica, 25, 36-93. 

Joormann, J., & Gotlib, I. H. (2008). Updating the contents of working memory in 

depression: interference from irrelevant negative material. Journal of Abnormal 

Psychology, 117(1), 182. 

Klein, G. S. (1964). Semantic power measured through the interference of words with 

color-naming. The American Journal of Psychology, 77(4), 576-588. 

Klein, K., & Boals, A. (2001). Expressive writing can increase working memory 

capacity. Journal of Experimental Psychology, 130(3), 520-533.  

Klein, K. (2002). Stress, expressive writing, and working memory. In S. J. Lepore & J. 

M. Smyth (Eds.), The writing cure: How expressive writing promotes health and 

emotional well-being (pp. 135-155). Washington, D.C., US: American 

Psychological Association. 



 

 

29 

Kroenke, K., Spitzer, R. L., & Williams, J. B. (2001). The PHQ‐ 9. Journal of General 

Internal Medicine, 16(9), 606-613. 

Lepore, S. J. (1997). Expressive writing moderates the relation between intrusive 

thoughts and depressive symptoms. Journal of Personality and Social 

Psychology, 73(5), 1030-1037. 

Lepore, S. J., Greenberg, M. A., Bruno, M., & Smyth, J. M. (2002). Expressive writing 

and health: Self-regulation of emotion-related experience, physiology, and 

behavior. In S. J. Lepore & J. M. Smyth (Eds.), The writing cure: How expressive 

writing promotes health and emotional well-being, (pp. 99-117). Washington, DC, 

US: American Psychological Association. 

MacLeod, C. M. (1991). Half a century of research on the Stroop effect: an integrative 

review. Psychological Bulletin, 109(2), 163-203.  

McClain, L. (1983). Color priming affects Stroop interference. Perceptual and Motor 

Skills, 56(2), 643-651. 

McEwen, B. S. (1998). Protective and damaging effects of stress mediators. New 

England Journal of Medicine, 338(3), 171-179. 

Millisecond Software (2015). Color Word Stroop with Keyboard Responding [Software]. 

Available from http://www.millisecond.com/download/library/Stroop/. 

Millisecond Software (Last update unknown). Trail Making Test [Software]. Available 

from http://www.millisecond.com/download/library/TrailMakingTest/. 

Millisecond Software (2015). Paced Auditory Serial Addition Task [Software]. Available 

from http://www.millisecond.com/download/library/Stroop/. 



 

 

30 

Nazarian, D. (2009). Instructional manipulations in written emotional disclosure 

interventions: An experimental test of content effects on cortisol, mood, and 

linguistic dimensions (Unpublished doctoral dissertation). Syracuse University, 

NY. 

Petrie, K. J., Booth, R. J., Pennebaker, J. W., Davison, K. P., & Thomas, M. G. (1995). 

Disclosure of trauma and immune response to a hepatitis B vaccination program. 

Journal of Consulting and Clinical Psychology, 63(5), 787-792. 

Pennebaker, J. W. (1989). Stream of consciousness and stress: Levels of thinking. In J. S. 

Uleman & J. A. Bargh (Eds.), Unintended Thought (pp. 327-350). New York, 

N.Y.: The Guilford Press. 

Pennebaker, J. W., & Beall, S. K. (1986). Confronting a traumatic event: Toward an 

understanding of inhibition and disease. Journal of Abnormal Psychology, 95(3), 

274. 

Pennebaker, J. W., & Francis, M. E. (1996). Cognitive, emotional, and language 

processes in disclosure. Cognition & Emotion, 10(6), 601-626. 

Pennebaker, J. W., & Chung, C. K. (2007). Expressive writing, emotional upheavals, and 

health. In H.S. Friedman and R.C. Silver (Eds.), Foundations of Health 

Psychology, 263-284. New York, NY: Oxford University Press. 

Reitan, R. M. (1992). Trail Making Test: Manual for administration and scoring. Reitan 

Neuropsychology Laboratory. 

Richards, J. M., & Gross, J. J. (1999). Composure at any cost? The cognitive 

consequences of emotion suppression. Personality and Social Psychology 

Bulletin, 25(8), 1033-1044. 



 

 

31 

Richards, J. M., & Gross, J. J. (2000). Emotion regulation and memory: The cognitive 

costs of keeping one's cool. Journal of Personality and Social Psychology, 79(3), 

410 - 424. 

Richards, J. M. (2004). The cognitive consequences of concealing feelings. Current 

Directions in Psychological Science 13(4), 131-134. 

Schmeichel, B. J. (2007). Attention control, memory updating, and emotion regulation 

temporarily reduce the capacity for executive control. Journal of Experimental 

Psychology, 136(2), 241-255. 

Singer, J. A. (2004). Narrative identity and meaning making across the adult lifespan: An 

introduction. Journal of Personality, 72(3), 437-460. 

Smyth, J., True, N., & Souto, J. (2001). Effects of writing about traumatic experiences: 

The necessity for narrative structuring. Journal of Social and Clinical Psychology, 

20(2), 161-172. 

Smyth, J. M. (1998). Written emotional expression: Effect sizes, outcome types, and 

moderating variables. Journal of Consulting and Clinical Psychology, 66(1), 174. 

Spreen, O., & Strauss, E. (1998). A compendium of neurological tests. New York, NY: 

Oxford University Press. 

Strauss, E., Sherman, E. M., & Spreen, O. (2006). A compendium of neuropsychological 

tests: Administration, norms, and commentary (3rd ed.). New York, NY: Oxford 

University Press. 

Stroop, J. R. (1935). Studies of interference in serial verbal reactions. Journal of 

experimental psychology, 18(6), 643. 



 

 

32 

Tombaugh, T. N. (2004). Trail making test A and B: Normative data stratified by age and 

education. Archives of Clinical Neuropsychology, 19(2), 203-214. 

Tombaugh, T. N. (2006). A comprehensive review of the paced auditory serial addition 

task (PASAT). Archives of Clinical Neuropsychology, 21(1), 53-76. 

Watson, D., Clark, L. A., & Tellegen, A. (1988). Development and validation of brief 

measures of positive and negative affect: The PANAS scales. Journal of 

Personality and Social Psychology, 54(6), 1063. 

Weiss, D. S., & Marmar, C. R. (1997). The impact of event scale-revised. Assessing  

 psychological trauma and PTSD, 2, 168-189. 

White, B. W. (1969). Interference in identifying attributes and attribute names. 

Perception & Psychophysics, 6, 166-168. 

Woods, D. L., Wyma, J. M., Yund, E. W., & Herron, T. J. (2015). The effects of repeated 

testing, simulated malingering, and traumatic brain injury on visual choice 

reaction time. Frontiers in Human Neuroscience, 9, 595. 

  



 

 

33 

Table 1 

 
Participant Demographics 

Variable Group N Percentage* 

Gender 

Male 

Female 

Non-gender conforming 

 

42 

16 

1 

 

71.2 

27.1 

1.7 

Age 

18 

19 

20 

21 

22 

 

9 

13 

5 

17 

15 

 

15.3 

22 

8.5 

28.8 

25.4 

Race 

Non-Hispanic White or Euro-American 

Latino or Hispanic American 

East Asian or Asian American 

Native American or Alaskan Native 

Mixed Race 

48 

1 

4 

1 

5 

81.4 

1.7 

6.8 

1.7 

8.5 

Sexual Orientation 

Straight 

Bisexual 

Queer 

Pansexual 

Undecided 

 

44 

8 

3 

1 

3 

 

74.6 

13.6 

5.1 

1.7 

5.1 

*Note. Percentages may not sum to 100 due to rounding.
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Table 2 

 

 

Descriptive Statistics for Cognitive Tasks by Writing Condition 

 Min. Max. M     SD 

Cognitive 

Performance 
Factual Balanced Control Factual Balanced Control Factual Balanced Control Factual Balanced Control 

Stroop 

Completion 

Time 

(milliseconds) 

 

95177 120161 113350 204806 226727 2282693 152942 165582 263461 34083 34083 476929 

Trails 

Completion 

Time 

(milliseconds) 

 

55144 50840 55616 176079 171152 277825 85675 99494 106411 37915 30237 47342 

PASAT 

Number 

Correct 

 

13 8 12 41 48 44 24.74 27 26.55 9.07 10.36 8.01 

Composite 

Cognitive 

Performance 

(standardized 

scores) 

-.65 -.45 -1.73 .68 .59 .52 -.02 .046 -.03 .34 .32 .49 
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Table 3 

 

 

Descriptive Statistics for Positive and Negative Affect Schedule  
 

PANAS N Min. Max. M SD 

 

Positive 

Pretest 

 

59 11 50 26.97 7.488 

Positive 

Posttest 

 

58 10 44 20.69 7.123 

Negative 

Pretest 

 

58 10 26 14.16 3.660 

Negative 

Posttest 

 

58 10 41 18.78 7.370 
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Appendix A 

PTSD/Excessive Negative Emotion Screening Questionnaire 

Have you ever been diagnosed by a psychiatrist or a clinician with a traumatic brain injury? 

● Yes 

● No 

Have you ever been diagnosed by a psychiatrist or a clinician with an infection of the brain? 

● Yes 

● No 

Have you ever been diagnosed by a clinician with a severe concussion? 

● Yes 

● No 

Are you currently diagnosed by a clinician with a severe concussion? 

● Yes 

● No 

Have you ever been diagnosed by a psychiatrist or a clinician with post-traumatic stress 

disorder? 

● Yes 

● No 

Are you currently diagnosed by a psychiatrist or a clinician with post-traumatic stress 

disorder? 

● Yes 

● No 

Over the past seven days, I have been very emotionally distressed: 

● Never 

● Rarely 

● Sometimes 

● Often 

● All of the Time 

Over the past seven days, strong emotional distress has affected my schoolwork: 

● Never 

● Rarely 

● Sometimes 

● Often 

● All of the Time 

Over the past seven days, strong emotional distress has affected the way I interact with 

others: 

● Never 

● Rarely 

● Sometimes 

● Often 

● All of the Time 

Have you ever participated in a psychology study before? 

● Yes 

● No 

Are you currently enrolled in an introduction to psychology class? 

● Yes 

● No 
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Appendix B 

The Positive and Negative Affect Schedule (PANAS; Watson et al., 1988) 

 

This scale consists of a number of words that describe different feelings and 

emotions. Read each item and then list the number from the scale below next 

to each word. Indicate to what extent you feel this way right now, that is, at 

the present moment. 

1 2 3 4 5 

Very Slightly or 

Not at All 

A Little Moderately Quite a Bit Extremely 

 

____________ 1. Interested   ____________ 11. Irritable  

____________ 2. Distressed  ____________ 12. Alert 

____________ 3. Excited   ____________ 13. Ashamed 

____________ 4. Upset   ____________ 14. Inspired 

____________ 5. Strong   ____________ 15. Nervous 

____________ 6. Guilty   ____________ 16. Determined 

____________ 7. Scared   ____________ 17. Attentive 

____________ 8. Hostile   ____________ 18. Jittery 

____________ 9. Enthusiastic  ____________ 19. Active 

____________ 10. Proud   ____________ 20. Afraid 
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Appendix C 

Impact of Event Scale - Revised (IES-R; Christianson & Marren, 2013) 

 

Instructions: Below is a list of difficulties people sometimes have after stressful life 

events. Please read each item, and then indicate how distressing each difficulty has been 

for you DURING THE PAST SEVEN DAYS with respect to the event that you just 

recalled. How much were you distressed or bothered by these difficulties? 

 

Item Response Anchors are: 

0 = Not at all; 1 = A little bit; 2 = Moderately; 3 = Quite a bit; 4 = Extremely 

 

1. Any reminder brought back feelings about it. 

2. I had trouble staying asleep. 

3. Other things kept making me think about it. 

4. I felt irritable and angry. 

5. I avoided letting myself get upset when I thought about it or was reminded of it. 

6. I thought about it when I didn’t mean to. 

7. I felt as if it hadn’t happened or wasn’t real… 

8. I stayed away from reminders of it. 

9. Pictures about it popped into my mind. 

10. I was jumpy and easily startled.  

11. I tried not to think about it. 

12. I was aware that I still had a lot of feelings about it, but I didn’t deal with them. 

13. My feelings about it were kind of numb. 

14. I found myself acting or feeling like I was back at that time. 

      15. I had trouble falling asleep. 

16. I had waves of strong feelings about it. 

17. I tried to remove it from my memory. 

18. I had trouble concentrating. 

19. Reminders of it caused me to have physical reactions, such as sweating, trouble 

breathing, nausea, or a pounding heart. 

20. I had dreams about it. 

21. I felt watchful and on-guard. 

22. I tried not to talk about it. 
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Appendix D 

Patient Health Questionnaire (PHQ-9; Kroenke, Spitzer, & Williams, 2001) 

 

Over the last 2 weeks, how often have you been bothered by any of the following problems? 

 Not at 

all 
Several 

days 

More than 

half the 

days 

Nearly 

every 

day 

1. Little interest or pleasure in doing things O O O O 

2. Feeling down, depressed, or hopeless O O O O 

3. Trouble falling or staying asleep, or sleeping too much O O O O 

4. Feeling tired or having little energy O O O O 

5. Poor appetite or overeating O O O O 

6. Feeling bad about yourself - or that you are a failure or have let 

yourself or your family down 
O O O O 

7. Trouble concentrating on things, such as reading the newspaper or 

watching television 
O O O O 

8. Moving or speaking so slowly that other people could have 

noticed? Or the opposite - being so fidgety or restless that you have 

been moving around a lot more than usual 

O O O O 

9. Thoughts that you would be better off dead or of hurting yourself 

in some way 
O O O O 

 

If you checked off any problems, how difficult have these problems made it for you to do 

your work, take care of things at home, or get along with other people? 

Not difficult at 

all 

Somewhat 

difficult 

Very 

difficult 

Extremely 

difficult 

(did not check off any 

problems) 

O O O O O 

 

  



 

 

40 

Appendix E 

Informed Consent Form 

Please read this information. If you understand and agree to it, then please sign below. 

Who is conducting this research? What is the research about? Taylor Cook, Gabriella Luther, and Ben 

Woletz - psychology students from Whitman College - are conducting this study with Dr. Pavel Blagov. 

The purpose of this research is to gain a better understanding of how sharing information that elicits strong 

emotions or feelings may be linked to how people think. The Whitman Institutional Review Board has 

approved this research. 
 
What does the research involve? We will ask you to complete some questionnaires, provide demographic 

information and certain medical information. Will also ask you to think about a specific memory that elicits 

strong feelings, and to answer questions regarding the memory. We will ask you to complete three 

computerized tasks using a keyboard and a mouse. The tasks look a lot like mental games and puzzles. 
 
Is participation voluntary? Your participation in this study is voluntary. There is no penalty if you choose 

not to participate, if you stop participating, if you choose not to answer certain questions, or if you 

withdraw the information you gave. 
 
Will my responses be kept confidential? Your responses are confidential. We store this form with your 

signature under lock and away from the other information you provide. We give you responses a code 

number so that your name does not appear on them. We ask that you do not write your name on any 

materials besides this form. We use the data only for scientific research. We pool all the information 

together, and we do not write about individuals. The data could potentially be accessed by Qualtrics, our 

third party survey company. However, Qualtrics is a trusted and secure company that strictly follows 

privacy guidelines outlined by HIPAA and HITECH. 
 
Are there any risks? There are some risks to you as a participant. You may feel distressed, nervous, and/or 

upset. If you feel distressed at any point during the study, please do not hesitate to let us know, and the 

session will end. 
 
What are the benefits from this research? This study might contribute to better scientific understanding 

of how sharing information about negative events may be linked to how people think. This information 

could have implications for improving therapeutic coping practices when dealing with negative life events. 

The main benefits to you are (a) a baked good item; (b) learning how research is conducted; and (c) 

participation credit for a course, if asked for. 
 
What if you have questions or concerns? If you have any questions, you may contact Taylor Cook 

(cookts@whitman.edu), Gabriella Luther (luthergm@wthitman.edu), or Ben Woletz 

(woletzbf@whitman.edu). You may refer concerns about any aspects of the research to Dr. Pavel Blagov 

(blagovp@whitman.edu) or Dr. Matthew Prull, the chair of the Whitman College Institutional Review 

Board (irb@whitman.edu). 
Total estimated time of participation: 30-40 minutes 
 
PARTICIPANT CONSENT: 
I have read these explanations and the experimenter has read them aloud to me. I voluntarily consent to 

participate in this study and confirm that I am 18 years of age or older. 
 
Name (printed): ________________________ 
 
Signature: _____________________________ Date: ____ / ____ / _______

mailto:cookts@whitman.edu
mailto:luthergm@wthitman.edu
mailto:woletzbf@whitman.edu
mailto:blagovp@whitman.edu
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Appendix F 

Control Condition Questionnaire  

1. What was the weather like when this happened? 

2. Were you in a public place (sidewalk, public park, restaurant, store, etc.) or a private 

place (a house, backyard, cabin, etc.)? 

3. Roughly how many people know that this occurred? 

4. Which country did this happen in? 

5. Were you hospitalized due to this event? 

6. If this happened in the United States, which state did it occur in? 

7. Were you at work when this event occurred? 

8. How many years have passed since this event occurred? If less than a year, how many 

months? 

9. How many people have you told about this? 

10. Were you physically hurt as a result of this event? How so?  

11. Did others experience physical damage during this event? 

12. Was the law involved in this issue (police, firefighters, lawyers, judges)? 

13. Have you ever told a lie about this event? 

14. Were you on a vacation when this event happened? 

15. Did you tell your family, friends, or loved ones about the event after it happened? 

16. What relation did you have to those you told about the event? 

17. Which song (if any) reminds you of this event? 

18. Was your outfit at the time appropriate for the weather? 

19. Did any part of your body bleed during this event? 

20. Which language did this event occur in? 

21. Have you ever had an argument with someone else about this event? 

22. When was the last time you dreamt about this event? 

23. Did this event happen on a major religious or national holiday? 

24. Did you sleep well after the event occurred? 

25. Are there any particular scents that you associate with this event? Can you describe the 

scents? 

26. Did you yell during or after the event? 

27. Did this event take place in a natural setting such as the woods or by a lake? 

28. Did you have to call 911 or a different emergency service line during or after the event? 

29. Did this event involve breaking up with a significant other? 

30. Were family members directly involved in the event? 

31. How many people were involved in the event? 

32. Did you break a bone? 

33. Did you have any pets at the time of the event? What were they? 

34. Do you have a scar from the event? 

35. What day of the week did the event occur? 

36. In which season did the event occur (summer, fall, winter, spring)? 

37. In what year did this event occur? 

38. Where you at school when this happened? 

39. What had you eaten directly before this event? 

40. Did this event involve loud noises? 

41. Did this event happen in a car? 

 

Look over your answers, make sure they are what you intended them to 

be, and check to see if you left any questions unanswered. 
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Appendix G 

Medication, Alcohol, and Recreational Drug Use Questionnaire 

 

During the past 4 weeks, which of the following antipsychotics have you used? 

● Haloperidol (Haldol, Serenace) 

● Chlorpromazine (Thorazine, Largactil) 

● Clozapine (Clozaril) 

● Risperidone (Risperdal) 

● Ziprasidone (Geodon) 

● Phenothiazine 

● Promazine 

● Olanzapine (Zyprexa) 

● Quetiapine (Seroquel) 

● Aripiprazole (Abilify) 

● none of these 

 

During the past 4 weeks, which of the following anticonvulsants/mood stabilizers 

have you used? 

● Lithium 

● Oxycarbazepine (Trileptal) 

● Valproic acid (Depakine, Depakote, Depacon, Epilim, Sodium Valporate) 

● Lamotrigine (Lamictal) 

● Topiramate (Topamax) 

● Carbamazepine (Tegretol) 

● Gabapentin (Neutontin) 

● none of these 

 

During the past 4 weeks, which of the following tricyclics have you used? 

● Amitriptyline 

● Doxepin 

● Nortriptyline 

● Clomipramine 

● Imipramine 

● Trimipraminel 

● none of these 
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During the past 4 weeks, which of the following Selective Seratonin Reuptake 

Inhibitors (SSRIs) and/or Seratonin Neuropinephrine Reuptake Inhibitors (SNRIs) 

have you used? 

● Welbutrin 

● Lexapro 

● Celexa 

● Effexor 

● Luvox 

● Cymbalta 

● Webbum 

● Prozac 

● Escitalopram 

● Citalopram 

● Vanlataxine 

● Bupropion 

● Fluoxetine 

● none of these 

 
During the past week, how many times have you used each of the following sleeping aids? 

Lunesta: 
I have not used this sleeping aid   

 1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   More than 15  

Ambien: 
I have not used this sleeping aid   

 1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   More than 15  

Rozerem: 
I have not used this sleeping aid    

1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   More than 15  

Diphenhydramine: 
I have not used this sleeping aid    

1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   More than 15  

 

During the past 24 hours, which of the following Benzodiazepines have you used? 

● Diazepam or Flurazepam 

● Clonazepam (Clonopin) 

● Ativan or Lorazapam 

● Alprazolam 

● none of these 

 

During the past 24 hours, which of the following Opiates have you used? 

● Morphine 

● Codeine 

● Oxycodone 

● Oxycotin 

● Hydrocodone 

● Hydrocontin 

● none of these 
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During the past 24 hours, which of the following Antihistamines have you used? 

● Diphenhydramine 

● Cetirizine 

● Zyrtec 

● Benadryl (cough products) 

● none of these 

 

Do you consume alcohol? 

● Yes 

● No 

 

Have you consumed alcohol over the past 24 hours? 

● Yes 

● No 

 

If so, how many drinks have you consumed over the past 24 hours? 

1   2   3   4   5   6   7   8   9   10   11   12   13   14   15   More than 15 

 

How often do you consume alcohol? 

● Daily 

● 2-3 Times a Week 

● Once a Week 

● 2-3 Times a Month 

● Once a Month 

● Once a Semester 

● Less than Once a Semester 

 

Do you use marijuana? 

● Yes 

● No 

 

Have you used marijuana over the past 24 hours? 

● Yes 

● No 

 

How often do you use marijuana? 

● Daily 

● 2-3 Times a Week 

● Once a Week 

● 2-3 Times a Month 

● Once a Month 

● Once a Semester 

● Less than Once a Semester 
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Appendix H 

Qualtrics Demographic Questionnaire 

 

What is your age? 
   18   19   20   21   22   23   24   25   26   27   28   29   30 

 

What is your year in college? 
   First-year     Sophomore     Junior     Senior      Fifth Year    

 

What is your gender? 

____________________________________ 

What is your sexual orientation? 

____________________________________ 

What is your race/ethnicity? 

● Non-Hispanic White or Euro-American 

● Black, Afro-Caribbean, or African American 

● Latino or Hispanic American 

● East Asian or Asian American 

● South Asian or Indian American 

● Middle Eastern or Arab American 

● Native American or Alaskan Native 

● Other. 

 

If other, please specify: 

__________________________________ 
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Appendix I 

Debrief Form 

 Now that you are done, we can tell you a little bit more at what we were looking at specifically. 

The purpose of our study is to examine how emotion regulation during written disclosure of negative 

personal events affected cognitive performance. Disclosure of emotional events through the use of 

expressive writing has been shown to offer both long-term physical and psychological benefits. Studies 

have shown that writing about both the facts and emotions of the event is more beneficial than writing 

about only the facts. In the current study, we consider emotion regulation (controlling emotional 

response) as another potential factor which may influence the effects of written disclosure. Previous 

research has found that when people are forced to emotionally regulate, they perform worse on cognitive 

tasks. We remind that you may choose to have your data removed from this study. 
 

How was this tested? 
In this study, you were asked to recall a personal traumatic event and were put in one of three 

conditions. One group was asked to form a narrative and to write continuously for ten minutes about 

their traumatic event using both facts and emotions, another group was asked to do the same but to only 

include the facts without emotion, and the last group answered ten minutes of simple questions about 

their traumatic event and did no narrative writing. All conditions were asked to complete three cognitive 

tasks.  
 

What were the hypotheses and main questions? 
Our first hypothesis is that those unable to write a narrative about their traumatic event would 

perform worse on cognitive tasks than those who were able to write a narrative. Our second hypothesis is 

that those who were asked to write about only the facts of their traumatic event would perform worse on 

cognitive tasks than those who wrote about both facts and emotions. We predict that people who were 

only able to write about the facts of their traumatic event would emotionally regulate and therefore do 

worse on cognitive tasks.  
 

Why is this important? 
If our hypotheses are supported, there will be implications for coping with and treating 

traumatic memories, especially among college students. Written disclosure is a tool utilized to reduce 

distress surrounding trauma, yet attempts to regulate emotions during discussion of negative events may 

decrease cognitive ability, and therefore lessen the positive benefits of disclosure. College students are in 

a uniquely cognitively taxing environment and impairment to their ability to process complex 

information may be particularly harmful.  
 

For further support: 
As previously mentioned, writing about trauma has been shown to improve long-term physical 

and psychological well-being. Here is the contact information for the Whitman Counseling Center if 

desire further support: 
 
To make an appointment, contact Karene Gonzalez (gonzalkm@whitman.edu), or go to the center drop 

in hours: 
 

Monday  1-3 pm 
Tuesday  1-3 pm 

Wednesday  9-11 am 
Thursday  9-11 am 

 
If you are hoping to receive credit for research participation for a psychology course, remember to ask us 

to sign any paperwork that may be necessary. 

mailto:gonzalkm@whitman.edu

