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Abstract 
 

Social stress manifest as both physiological effects (such as sweating or increasing one’s 

heart rate), and psychological effects (like anxiety and depression) (Newman 2003, Thayer et al., 

2011). One manifestation of stress that curiously provides an insight into both the physiological 

and psychological impacts upon an individual is the way that one chooses words to use. The 

primary objectives of the Stress Study are to determine the relationship between personality 

factors and emotional state characteristics under stress. This study proposes that language usage 

and emotional state determinants are identifying factors that predict performance under stress. 

We hypothesize that those participants who use less emotionally driven language should have 

decreased cortisol levels to baseline. Conversely, those who use more emotionally driven 

language should have increased cortisol levels to baseline, thereby showing that language usage 

can identify factors of stress resilience or vulnerability in given individuals. The data collected 

did not prove statistically significant, however, three underlying trends arose. 1. We observed an 

increase in cortisol levels at initial collecting of saliva and after the modified Trier Social Stress 

Test, but not during the post-stress reminder time period, which creates an interesting notion that 

the participants were more stressed when initially entering the testing site and once the speech 

was concluded. 2. The simple scatterplots conveyed that specific LIWC word choice may be 

used as a way of a coping mechanism to decrease stress level 3. The results of the ANCOVA’s 

and simple linear regression models suggested that with a more in-depth statistical analysis word 

choice can be indicative of one’s resiliency to stress. Collectively, these findings indicate that 

word choice and language usage could be an identifying factor to determine if someone is 

resilient or not resilient to stress. These results have the potential to be used in future studies that 
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can perform a higher level of statistical analysis and compare a variety of factors that are not just 

limited to word choice.  

 
 
 

Introduction - Proof of Concept 
 

A. Social Stress 

 Freud began the discussion about how language and word choice can be indicative of 

cognitive processing when he wrote about the slips' tongues (Atoofi et al., 2018). Since then it 

has been hypothesized that social stress can affect human language such as word choice, 

linguistic cognitive complexity, and sentence order. A previous study, found that measures of 

stress responsivity and chronic stress correspond to variability in the cognitive complexity of 

speech (Saslow, 2013). Collectly the results indicated that individual experiences of stress are 

linked to how complex an individual’s speech performance is (Saslow, 2013).  

In order to induce a stress response in the participants being tested, the Trier Social Stress 

Test (TSST) was created. An earlier study done by Kirschbaum (1993) used the TSST to show 

that biological sex is a significant factor in a cortisol response to acute social stressor and cortisol 

output (Atoofi et al., 2018). The TSST allows for the researchers to observe how the participant 

reacts to a stressful situation, in this case the participant is to give a five minute speech about 

why they deserve their dream job in front of a panel of judges. A 2009 study found that during 

the TSST the participant is thought to reach an alarmed state as they feel a lack of control over 

the situation (Arnsten 2009, Suedfeld, 1992). This heightened arousal state results in a lower 

thought complexity which should also be indicative of high cortisol levels.   

B. Language Usage 
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Language choice can be indicative of how resilient an individual is to a stressful situation 

or circumstance. Various research studies have shown a connection between linguistic cognitive 

complexity and the level of stress one is experiencing (Martin, 1970; Morris 2016; Saslow, 

2013). According to a research study (Saslow, 2013) as the level of stress increases the level of 

linguistic cognitive complexity decreases. It is important to understand how language choice can 

affect everyday tasks from social interactions to giving speeches, the choice of words that a 

person uses can be telling of their emotional state. One study conducted research on how written 

and spoken words can relate to numerous benefits in various domains (Pennebaker et al., 2001). 

The study chose to focus on how talking about an emotional event allows individuals to achieve 

a greater understanding of themselves and how they feel emotionally about certain events 

(Pennebaker et al., 2001). This suggests that not only does understanding language choice 

beneficial for the individual person but also for the individuals interacting with them.  

C. Cortisol Levels 

Cortisol levels are indicative of the level of cognitive impairment one experiences as a 

result of acute stress such as social speaking (Saslow et al., 2014). Various studies have 

conveyed there are negative consequences that stress or anxiety has on our overall language 

choice, including physiological effects in our overall health such as the changes in cortisol levels, 

blood pressure, and heart rate (Newman 2003). The biological indicators of stress have thought 

to be conveyed by heart rate and cortisol levels of the participants. Researchers have found that 

when an individual undergoes an acute stressor, various components of the brain are stimulated 

by the release of the hormone, cortisol (Saslow et. al, 2014). The release of cortisol coupled with 

heart rate variability helps identify the range of linguistic complexity of the participant (Saslow 

et al., 2014, Thayer et al., 2011). A study done in 2009 conveyed that the prefrontal cortex (PFC) 
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houses a series of organs, such as the amygdala and the hypothalamus, that are associated with 

generating emotions and thoughts (Arnsten, 2009). It is thought that if a participant feels as 

though they have control over the situation they should display higher thoughts of cognitive 

complexity (Arnsten, 2009, Atoofi et al., 2018). The cortical regions in the PFC help convey the 

amount of control the individual feels they have over the situation by measuring the cortisol 

levels at varying times (Atoofi et al., 2018). Those who felt a lack of control of the situation 

displayed a stronger impairment by the stress exposure as they exhibited low sense of self 

concept with high levels of cortisol (Arnsten, 2009).  

D. Linguistic Inquiry and Word Count (LIWC) 
 

The Linguistic Inquiry and Word Count (LIWC) is a program created to assess and 

compare written language usage and word choice (Pennebaker et al., 2001). The program 

consists of over 80 categories, 6,400 words, word stems, select emotions and has two important 

features: the processing components and the dictionaries (Pennebaker et al., 2015, Tausczik et. 

al, 2010).  The LIWC fails to take syntax, context, and linguistics so each word is analyzed 

individually and the undertones of irony and sarcasm as ignored (Pennebaker et al., 2001). But 

the LIWC accounts for numbers and punctuations (Pennebaker et al., 2015). Two main 

categories that have different psychometric and psychological properties are style words and 

content words. Words are coded into the style categories if they are function words, pronouns, 

prepositions, articles, conjunctions, and auxiliary verbs (Pennebaker et al., 2001). Words are 

coded into the content categories if they are nouns, regular verbs, adjectives, and adverbs  

(Pennebaker et al., 2001). Each word is coded for a specific definition by the dictionary entry 

allowing for the definition of one or more word categories or sub dictionaries (Pennebaker et al., 

2015).  Pennebaker and Francis were the first to test the LIWC, they asked college students to 



6 

 

write about their deepest thoughts and feelings about coming to college for three consecutive 

days and compared it to another group who were required to write about anything but in a 

unemotional way (Pennebaker et al., 2015). The results conveyed that LIWC measures positive 

and negative emotions, a number of cognitive strategies, several types of thematic content, and 

various language composition elements (Pennebaker et al., 2015).  

 By studying word choice and language complexity, researchers can gain valuable insight 

to how the individual is experiencing the word (Tausczik et al., 2010). The LIWC category of the 

usage of pronouns allowed researchers to conclude that attention can reveal a lot about how an 

individual is processing the situation (Tausczik et al., 2010). One study found that content word 

categories revealed where an individual is focusing while function words, such as personal 

pronouns, can reveal the attentional allocation. For example those who are dealing with 

emotional and physical pain use more first-person singular pronouns (Tausczik et al., 2010). 

Another study found that different verb tense can be indicative of how the participant has 

processed the event and the priority of the event for that individual (Tausczik et al., 2010). 

Through the use of LIWC, research suggests that the degree to which a person expresses the 

emotion as well as how they express it can be indicative of how the participant is dealing with 

the traumatic event. The higher use of emotional words demonstrates that the participant is still 

dealing with the trauma of the event (Tausczik et al., 2010). Language complexity can also be 

indicative of the effect of stress on an individual. Researchers found that participants that have 

greater linguistic complexity are more resilient to being put through a stress task (Saslow et al., 

2014).  

 
Methods 

Over an 8-month period, 120 participants were recruited to participate in this two-day 
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lab study, with 1 week of at-home activity monitoring. On the first day (Visit 1) subjects were 

scheduled to arrive at the SCAN Lab at 9 am for a 5 hour visit. Upon their arrival in the lab, a 

lab member conducted the consenting process. Once the participant’s questions had been 

sufficiently addressed and written informed consent had been obtained, the study began. Female 

participants were asked to take a urine pregnancy test. Those that tested positive were not 

allowed to participate in the study.  Throughout each visit, the subject wore a heart rate 

monitoring device, a blood pressure cuff, and electrodes on two fingers that recorded the 

electrical conductivity of the skin. The data was used to assess physiological response to the 

social stress challenge and picture task. Participants began by completing an emotional state 

(ES) assessment. Following, subjects performed a picture task (International Affective Picture 

System; IAPS) in which they were shown a series of images designed to provoke an emotion 

(negative, neutral, positive). Subjects were asked to complete a second ES assessment. Then, 

subjects completed a series of personality assessments. At the conclusion of all personality 

assessments, participants were trained in a decision making/problem solving task called, “60 

Seconds to Survival” that stimulated emergency responder situations in preparation for the 

second visit. Lastly, subjects received an activity monitor (Actiwatch), which was worn for 7 

days until the second visit to the SCAN Lab (Visit 2). The Actiwatch was used to assess 

habitual sleep patterns, such as wake and bedtimes. During the 1-week period, subjects also 

completed an electronic sleep diary, where they reported bed and wake times daily until Visit 2. 

On the second visit (Visit 2), subjects arrived at the SCAN Lab at 9 am for a 7 hour 

visit. Upon arrival, a lab member greeted them, retrieved the activity monitor, and hooked the 

subject up for physiological measures (heart rate, blood pressure, skin conductance). Following, 

the subjects began a series of ES assessments, mood inductions and booster sessions, a social 
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stress task, and cognitive performance tests. Cortisol levels were measured from each 

participant before beginning the social stress challenge in order to obtain baseline physiological 

indicators. The goal of the social stress challenge was to see how personality and emotional 

state determinants can predict performance under stress. In order to induce a sustained level of 

stress, the participants underwent a modified Trier Social Stress Test, interspersed between 

emotional state, mood induction, and cognitive performance tasks. During Stress 1, participants 

were told they would be giving a 5-minute speech in front of a panel of experts, and that they 

would have 3 minutes to prepare and write down ideas. At the end of the preparation, the 

researcher confiscated the participant's written notes and informed them they will be giving the 

speech in a few minutes. During Stress 2, participants were told they have an additional 3 

minutes to prepare for the speech.  At the end of the 3-minute period, the researcher explained 

that there was a delay and the participant will continue with performance tasks. Cortisol levels 

were measured again after the post-stress reminder.  During Stress 3, the participant was 

escorted to the presentation area to give the 5-minute speech in front of an expert panel. 

Participants performed the 5-minute speech which was video recorded to induce additional 

stress. At the end of the speech, participants performed a 5-minute oral mental arithmetic task 

(Stress 4). At the completion of the stress protocol, participants were given a 20-minute period 

to sit quietly alone in a room to recover.  Cortisol levels were also measured to obtain post-

speech cortisol levels.   

Analysis of the social stress task, specifically the timed speeches, was run using 

Linguistic Inquiry and Word Count (LIWC) Software, which provides a computerized test 

analysis methods and describes individual psychological variances including elements of 

attentional focus, emotionality, social relationships, thinking styles, and individual differences 
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(Tausczik and Pennebaker 2010). Data from 43 of the participants was deemed unusable due to 

problems with the recording of their speeches. Out of the 120 participants in the study, the 

remaining 77 speeches were transcribed and formatted for analysis. The LIWC software was 

used to analyze the participants' transcribed speeches. The software created an array of 

categories in which we narrowed the data down to seven factors: affect, positive emotion 

(posemo), negative emotion (negemo), anxiety, tone, clout, and analytic. These seven factors 

were then used to compare to the cortisol levels of the participants at baseline, post-stress 

reminder, and post-speech cortisol levels in SPSS, a Statistical Analysis Software. The cortisol 

levels of the participants were processed by Salimetrics™, and analyzed. We ran a group 

scatterplot for each of the factors comparing them to both the post-stress reminder cortisol 

levels as well as the post-speech cortisol levels. We created group scatter plots for two scale 

variables (LIWC factors are the dependent variables and cortisol levels as the independent 

variable) split by a categorical variable which we chose to be the gender of the participants. The 

general time in which the three cortisol levels were taken from each participant were also run as 

a scatterplot in SPSS to analyze when most participants experienced higher levels of cortisol. 

After the initial analysis of the data in the form of scatter plots proved to be convoluted, we 

performed ANCOVA (Analysis of Covariance) in SPSS for each of the data sets. In order to run 

the covariance as gender in an ANCOVA it had to be converted into numerical form rather than 

the initial string form. So we assigned the number 1 as the male participants and the number 2 

as the female participants. The data acquired was analyzed at p value =  (statistical significance) 

sig = <0.05, indicating whether the data is statistically significant or insignificant.  In order to 

convey further clarity, we also ran the data through a simple linear regression model, comparing 

it to all three cortisol levels: baseline, post-stress reminder, and post-speech levels. All of the 
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simple linear regressions were run through SPSS. The data acquired was analyzed at both p-

values and r-values. The correlation coefficient, r, measures the strength and direction of a 

linear relationship between two variables on a scatter plot. When the r-value = 1, it indicates 

that the value is statistically significant as it conveys a linear relationship between the two 

variables.  

 
Results  

 

 
 

Figure 1: Simple scatterplot results for two scale variables created using SPSS. The independent variable is equated 
to the measurements of general time that the cortisol levels were taken. The baseline cortisol measurements were 

taken around 12:30 PM which is indicated by general time 1. The post-stress reminder cortisol measurements were 
taken around 16:18 PM, which is indicated by general time 2. The post-speech cortisol measurements were taken 
around 17:19 PM, which is indicated by general time 3. The dependent variable is equated to the measurements of 

cortisol levels of the participants. 
 
 

The results above convey a trend in terms of the stress the participants experienced 

during a specific time. The cortisol levels spiked in both the baseline and the post-speech 

indicating that the participants experienced the most stress when initially entering the lab testing 

site and once the speech was concluded (Figure 1). The first spike at baseline could be a result 

of being introduced into a foreign environment, in this case the psychology lab wing of a 
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hospital. Due to normal circadian rhythm, cortisol levels are supposed to be lower during the 

evening (17:00). However, Figure 1 conveys that the cortisol levels increased at 17:00 as a 

result of high levels of stress being induced. Meaning that the environment the participants were 

in and the underlying emotional thoughts process of the individuals induced stress which results 

in an increase of cortisol levels at the conclusions of the speech. Some individuals are more 

susceptible to stressors than others as indicated by the outliers on all three of the times which 

creates a spike in the results.  

 

 
Figure 2: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to language affect of the transcribed speeches of the participants. The categorical variable is equated to 

the gender of the participants.    
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Figure 3: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to language affect of the transcribed speeches of the participants. The categorical variable is equated to the 

gender of the participants.    
 

 
Figure 4: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to positive emotion  of the transcribed speeches of the participants. The categorical variable is equated to 

the gender of the participants.   
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Figure 5: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to positive emotion  of the transcribed speeches of the participants. The categorical variable is equated to the 

gender of the participants.    
 

 
Figure 6: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to negative emotion of the transcribed speeches of the participants. The categorical variable is equated to 

the gender of the participants.  
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Figure 7: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to negative emotion of the transcribed speeches of the participants. The categorical variable is equated to the 

gender of the participants. 
 
 

 
Figure 8: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to anxiety of the transcribed speeches of the participants. The categorical variable is equated to the gender 

of the participants.  
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Figure 9: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to anxiety of the transcribed speeches of the participants. The categorical variable is equated to the gender 

of the participants.  
 

 
Figure 10: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 
independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to clout of the transcribed speeches of the participants. The categorical variable is equated to the gender 

of the participants.  
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Figure 11: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to the clout of the transcribed speeches of the participants. The categorical variable is equated to the gender 

of the participants.  
 

 
Figure 12: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 
independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 

is equated to the tone of the transcribed speeches of the participants. The categorical variable is equated to the 
gender of the participants. 
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Figure 13: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to the tone  of the transcribed speeches of the participants. The categorical variable is equated to the gender 

of the participants. 
 

 
Figure 14: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 
independent variable is equated to the measurements of post-stress reminder cortisol levels. The dependent variable 
is equated to the analytic of the transcribed speeches of the participants. The categorical variable is equated to the 

gender of the participants. 
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Figure 15: Group scatterplot results for two scale variables split by a categorical variable created using SPSS. The 

independent variable is equated to the measurements of post-speech cortisol levels. The dependent variable is 
equated to the analytic of the transcribed speeches of the participants. The categorical variable is equated to the 

gender of the participants. 
 
  

The results of the group scatter plots for two scale variables split by a categorical 

variable are inclusive as they consist of many individual variations. Figures 2-15 reveal no 

significance between the LIWC factors and the post-stress reminder and post-speech cortisol 

levels. However, the positive trend line of each graph implies a positive correlation, meaning 

that as there is an increase of cortisol levels, there is a simultaneous increase in the amount of 

LWIC factors that individuals used throughout their speech. Specifically in the results of figure 

3, the data implies a trend of which individuals use affect-driven words as a coping mechanism. 

The women, as denoted by the color blue, seem to use high amounts of affect-drive words but 

are eliciting low levels of cortisol, suggesting that when an individual uses affect-drive words it 

can reduce the amount of stress produced. In figure 13, tone vs post-speech, the participants 

who endorsed the lowest amount of stress, were using the highest amount of emotive-drive 

words, suggesting again that emotive-driven words can be used as a coping mechanism to 
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reduce the amount of stress. Referring back to figure 3, there is a subset of the subject 

population that were males that in spite producing high levels of cortisol they did not use high 

amounts of affect-driven words whereas most of the women participants did, implying that there 

may be an underlying gender difference between affect-drive words and stress.  As highlighted 

in the graphs containing the cortisol levels of post-stress reminder, there is a subset of 

participants, mostly female, who endorsed high levels of stress, as indicated by high levels of 

cortisol, but did not elicit high levels of emotive words. Across the board, the data is 

inconclusive; however, there are trends that can be implied based on the results. The figures 

above suggest that the participants who use high levels of emotive-driven words as a coping 

mechanism as less stressed during the experiment as indicated by the low cortisol levels.  

In all figures (2-15), there is a large variety of cortisol levels exhibited by the 

participants in the post-stress reminder when comparing it post-speech. This could be attributed 

to the stress that was induced in each participant when they were reminded of the task at hand. 

Highlighting figures 2-5 & 10-15, participants used a wide range of affect, positive, clout, tone, 

and analytic word choices within their speeches compared to the low use of negative and 

anxiety-driven words. The highest use of negative-driven words is around 2.3, figures 6&7, and 

the highest use of anxiety-driven words is around 0.84, figures 8&9. Implying that there could 

be an underlying reason to why anxiety and negative-driven words were not used widely by the 

participants.  In figure 15, there is possibly a subset of the population of males and females 

when they are highly stressed, using very minimal analytic words. The participants who 

produced cortisol levels above 0.400 fall below the trend line, suggesting that high levels of 

stress results in the low use of analytical word-choice. This pattern could imply that individuals 

use affect, positive, clout and tone-driven words as a way to reduce the amount of stress by way 
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of coping mechanisms but analytical words do not create the same effect. The overall clustering 

of the data points indicates that we need to run a more in-depth statistical analysis to create a 

cohesive conclusion. 

 

 
 Figure 16: ANCOVA analysis of  a univariate with the dependent variable as clout, the independent variable as 

cortisol post-speech cortisol levels, and the covariates as gender of the participants. F(67,8) = 1.576, p=0.254. 
 
 
 

 
 Figure 17: ANCOVA analysis of  a univariate with the dependent variable as tone, the independent variable as 
cortisol post-speech cortisol levels, and the covariates as gender of the participants. F(67,8) = 1.457, p=0.298. 

 
 
 
 

A correlation analysis was conducted to examine the relationship between LIWC factors and 
cortisol levels. The results of the ANCOVA’s above are not categorized as statistically 

significant p-values, however, patterns arose throughout the analysis that suggest an underlying 
trend. The ANCOVA results of clout vs post-speech cortisol levels reveals a p-value of 0.254, 
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though not statistically significant, can suggest an 75% association between the amount of stress 
experienced by the participants and the amount of clout-driven words used in the speech (Figure 

16). The amount of stress the participants were experiencing was translated into their word 
choice, meaning that those who were experiencing more stress from the speeches tend to choose 
more clout-driven words to express themselves. As seen in Figure 17,  the ANCOVA results of 
tone vs. post-speech cortisol levels reveals a p-value of 0.298 which suggests a 71% association 
between the amount of stress experienced and the amount of tone-driven words used, suggesting 
a that individuals also tend to choose more tone-driven words when experiencing higher amounts 
of stress. Though the overall p-values obtained are not considered statistically significant, both of 

the ANCOVA of clout and tone reveal an underlying significant trend suggesting that word 
choice can be indicative of the amount of stress one is experiencing. Another interesting find is 

that post-speech cortisol levels are the only ones that reveal an underlying trend, as the post-
stress reminder ANCOVA produced p-values less than 70% association between the two 

variables, suggesting that most participants produced the highest cortisol levels during the speech 
rather than when they were reminded they were to give a speech. The underlying trends convey 
that a more in depth statistical analysis needs to be run in order to make a cohesive conclusion 

about the effects stress has on word choice.  
 

 
Figure 18: Simple linear regression analysis of  a univariate with the dependent variable as affect, the independent 

variable as post-speech cortisol levels.  Regression line y=4.133+1.093x. R=0.129. P=0.262. 



22 

 

 
Figure 19: Simple linear regression analysis of  a univariate with the dependent variable as negative emotive words, 

the independent variable as post-speech cortisol levels.  Regression line  y = 0.752 + 0.634x. R=0.190. P=0.098. 
 

 
 

Figure 20: Simple linear regression analysis of  a univariate with the dependent variable as anxiety, the independent 
variable as post-speech cortisol levels.  Regression line y = 41.371 + 13.373x, R=0.121, P=0.293. 
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A simple linear regression model was run in SPSS for each of the data sets collected due 

to the inconclusive findings of the ANCOVA results. The r-value denotes the correlation 

between LIWC factors and the cortisol levels. The value of r is always between +1 and -1. In 

order for an r-value to be considered statistically significant, the value needs to be close to 1, 

meaning it has a positive linear relationship. Although the results of the simple linear regression 

models did not reveal statistically significant r-values of 1.0, there are a few of the p-values that 

can suggest a trend. Highlighting figures 18, 19, and 20, which all compare different LIWC to 

post-speech cortisol levels, reveal an underlying association that can propose that word choice, 

specifically negative, anxiety, and affect-driven words, can be indicative of the amount of stress 

one is experiencing. In figure 18, the simple linear regression between affect and post-speech 

cortisol levels reveals a r-value of 0.129 and a p-value of 0.262, meaning that 74% association 

between the two variables. In figure 19, the simple linear regression between negative-emotive 

and post-stress cortisol levels reveals a r-value of 0.190 and a p-value of 0.098, conveying a 91% 

associated between word choice and stress. In figure 20, the simple linear regression between 

anxiety-driven words and post-speech cortisol levels reveal a r-value of 0.121 and p-value 0.293, 

meaning there is a 71% association. These p-values suggest that affect, negative, and anxiety-

driven words all convey a positive association between word choice and stress, meaning the 

participants that were experiencing the most stress used words that fell within those categories. It 

is important to highlight that negative-driven words produced the p-value closest to 0.05, 

suggesting a strong underlying trend that negative-driven words can be indicative of the amount 

of stress experienced by the participants. Interestingly enough, all of the simple linear 

regressions that reveal a significant trend are associated with post-speech rather than baseline or 

post-stress reminders again suggesting that the most amount of stress was experienced 



24 

 

throughout the speech rather than before. All of these results suggest that there may be a positive 

correlation between word choice and stress, however, it requires additional analysis.  

 

 
Discussion 

 
 Previous studies have found a correlation between language and stress experienced, they 

have illustrated the connection between linguistic cognitive complexity and the level of stress an 

individual is undergoing (Martin, 1970; Morris 2016; Saslow, 2013). This thesis took the 

literature one step further as we examined how specific classification of language choice can be 

indicative of how resilient an participant is to stressful situations or circumstances. The results of 

this study contrast what was originally hypothesized about the relationship between stress 

experienced and language choice as the results collected were not statistically significant. It is 

important to note, however, that the results did elicit an overall trend that lends itself to an 

interesting discovery: there is a subset of individuals in the population that use more emotive-

driven words, specifically affect, tone, and clout, as a way of a coping mechanism to deal with 

the stress they are experiencing. As shown in the initial scatterplots for two scale variables split 

by a categorical variable, which is gender in this case, revealed the subset of population that was 

consistent throughout all of the LIWC factors implying that there could be an underlying 

discovery as how emotive-word choice is able to reduce the amount of stress one is experiencing. 

Highlighting the simple linear regressions models, the negative, anxiety, and affect driven words 

reveals a positive relationship between stress, meaning that the participants who experienced the 

most amount of stress used more negative, affect, and anxiety driven words than compared to the 

rest of the LIWC factors analyzed. The results revealed that negative, anxiety, and affect words 

can be indicative of the amount of stress experienced. The results did not convey a statistically 
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significant relationship between word choice and stress level, however, word choice should not 

be ruled out from being correlated with stress due to the overall trends produced. Within the 

initial scatterplots, the aspects showed a large amount of individual variation thus the results 

were convoluted and inconclusive. The inconclusiveness of the results have the potential to be 

conducted at a more in-depth level of statistical analysis while also including a wide range of 

factors not just limited to word choice. The trends that were produced through this analysis 

suggest that there is a larger story to tell and that there are more opportunities for this data set. 

The data has the potential to be cluster-sorted in order to reveal a more statistically significant p-

value. However, within this analysis, the results strongly suggest that some language choices, 

specifically affect, negative, and anxiety, can be indicative of how resilient an individual is to a 

stressful situation or circumstance.  
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