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Across three studies, the role that testosterone plays in how individuals respond 

psychologically, behaviorally, and physiologically to status challenges was investigated. 

Preliminary Studies 1 focused on how testosterone related to physiological and 

psychological responses to a medical threat. Preliminary 2 replicated the psychological 

effects observed in Preliminary Study 1. Study 3 examined how experimentally 

manipulated testosterone levels corresponded to responses to a socially judged physical 

endurance task across all three response types. 

Preliminary Study 1 examined the relationship between testosterone and 

conscious evaluations of and physiological reactions to a health threat. Participants were 

diagnosed with a fictitious enzyme deficiency before rating their views of the deficiency, 

as well as providing saliva samples before and after diagnosis. Basal testosterone was 

negatively associated with the belief that one actually had the deficiency, despite the 

diagnosis. Testosterone was also positively associated with a greater increase in salivary 

cortisol levels following the diagnosis. Self-reported anxiety was found to be positively 

associated with evaluating the deficiency as threatening. 

Preliminary Study 2 replicated the findings observed in Preliminary Study 1 

regarding conscious evaluations of a medical threat. Using the same experimental 

manipulation, testosterone was again found to be negatively associated with ratings of the 
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enzyme deficiency. In Preliminary Study 2, high levels of testosterone were associated 

with viewing the deficiency as less serious and viewing medical conditions, in general, as 

less threatening. 

Study 3 used a transdermal administration procedure to artificially elevate 

individuals’ testosterone levels before completing a socially evaluated task. Participants 

who received the testosterone administration showed greater physiological responses to 

the task, including cardiovascular responses and cortisol responses, compared to the 

placebo group. Unlike Preliminary Studies 1 and 2, Study 3 did not show any effect of 

testosterone on conscious evaluations of the task nor behavioral measures of 

performance. 

Taken together, the three studies highlight the different ways in which 

testosterone is related to responding to social threats. Testosterone appears to be 

associated with mobilizing physiological systems to theoretically facilitate behavioral 

responses to status threats. Testosterone also appears to be negatively associated with 

consciously evaluating certain types of threats.  



 ix 

Table of Contents 

List of Tables ........................................................................................................ xii 

List of Figures ...................................................................................................... xiii 

INTRODUCTION ........................................................................................................1 

Testosterone and Social Status........................................................................2 

Testosterone and Status Threat .......................................................................6 

Overview .......................................................................................................13 

PRELIMINARY STUDY 1 .........................................................................................15 

Behavioral Responses to Medical Threats ....................................................15 

Overview of Preliminary Study 1 .................................................................19 

Method ..........................................................................................................20 

Participants. ..........................................................................................20 

Procedure. ............................................................................................20 

TAA Deficiency Paradigm. ........................................................21 

Outcome measures. ..............................................................................22 

Saliva Sampling. ..................................................................................22 

Statistical Analysis. ..............................................................................23 

Results ...........................................................................................................24 

Discussion .....................................................................................................29 

PRELIMINARY STUDY 2 .........................................................................................32 

Methods.........................................................................................................32 

Participants. ..........................................................................................33 

Self-Report Measures...........................................................................33 

Saliva Sampling. ..................................................................................34 

Statistical Analysis. ..............................................................................34 

Results ...........................................................................................................35 

Discussion .....................................................................................................39 



 x 

STUDY 3..................................................................................................................42 

Method ..........................................................................................................46 

Participants. ..........................................................................................46 

Procedure. ............................................................................................47 

Self-report batteries. ....................................................................48 

Testosterone administration. .......................................................49 

Socially evaluated cold-pressor test. ...........................................50 

Saliva Sampling. .........................................................................51 

Statistical Analysis. ..............................................................................53 

Results ...........................................................................................................54 

SECPT Performance. ...........................................................................57 

Cardiovascular responses. ....................................................................57 

Cortisol responses. ...............................................................................62 

Self-reported outcomes. .......................................................................63 

Discussion .....................................................................................................66 

GENERAL DISCUSSION ..........................................................................................70 

Possible Underlying Neurobiological Mechanisms ......................................75 

Limitations ....................................................................................................78 

Future Directions ..........................................................................................80 

Conclusions ...................................................................................................81 

APPENDICES ...........................................................................................................83 

Appendix A: Materials for Preliminary Study 1 ...........................................84 

Demographic Questionnaire ................................................................84 

Behavioral Inhibition Scale/Behavioral Approach Scale ....................86 

Health and Health Behavior Questionnaire .........................................89 

Narcissistic Personality Inventory: ......................................................91 

Positive Affect Negative Affect Scale .................................................93 

Pennebaker Inventory of Limbic Languidness ....................................94 

Repressive Coping Scale......................................................................96 

State-Trait Anxiety Inventory: State Scale ..........................................99 



 xi 

State-Trait Anxiety Inventory: Trait Scale ........................................100 

TAA Questionnaire ............................................................................101 

Ten-Item Personality Inventory .........................................................102 

TAA Information Sheet .....................................................................103 

Appendix B: Additional Materials for Preliminary Study 2 .......................104 

Short Health Anxiety Inventory .........................................................104 

TAA Outcome Measures ...................................................................107 

Appendix C: Additional Materials for Study 3 ...........................................110 

Testosterone Administration Screening Questionnaire .....................110 

Testosterone Administration Instructions ..........................................111 

Swann & Hill scale ............................................................................112 

Emotion Regulation Questionnaire ....................................................113 

Scale of Attitudes towards Experimental Pain ...................................115 

SECPT Questionnaire ........................................................................116 

SECPT Form (for use by experimenter) ............................................117 

REFERENCES ........................................................................................................118 

VITA .....................................................................................................................128 



 xii 

List of Tables 

Table 1. Parameter estimates, effect sizes, and correlations for final model in 

Preliminary Study 1. .........................................................................27 

Table 2. Correlations between self-report measures of anxiety and outcome variables 

in Preliminary Study 2 ......................................................................37 

Table 3. Correlations between testosterone and self-report measures in Preliminary 

Study 2 ..............................................................................................38 

Table 4. Correlations between outcome variables in Preliminary Study 2 ............39 

Table 5. Mean (SD) concentrations and assay diagnostics for testosterone and cortisol 

in Study 3. .........................................................................................52 



 xiii 

List of Figures 

Figure 1.  Initial Model for Preliminary Study 1 ...................................................25 

Figure 2.  Final Model for Preliminary Study 1 following standardization on both x 

and y. .................................................................................................28 

Figure 3. Significant regression models predicting self-report outcomes from 

testosterone in Preliminary Study 2. .................................................36 

Figure 4. Testosterone levels, by condition, across all three time points in Study 3. 

Error bars represent two standard errors. ..........................................56 

Figure 5. Cardiovascular responses to SECPT in Study 3. Time coinciding with 

performing the SECPT is represented via the vertical black box. ....61 

Figure 6. Cortisol response to SECPT by condition in Study 3. Error bars represent 

two standard errors. ...........................................................................63 

Figure 7. Self-reported tendency to use cognitive reappraisal to regulate emotions 

following SECPT and self-reported tendency to use cognitive 

reappraisal after controlling for initial ERQ scores in Study 3. Error bars 

represent two standard errors. ...........................................................64 

  

 

 



 1 

INTRODUCTION 

The ability to recognize and appropriately respond to impending threats is 

necessary for an individual to avoid potential danger and/or minimize harm. The presence 

of a threat elicits a series of reactions in the individual, from the capacity to recognize the 

threat, the activation of physiological systems meant to facilitate dealing with the threat, 

and the ensuing behavioral response intended to actually address or avoid the threat. 

These three basic responses (i.e., recognition, physiological change, and behavior) form a 

cascade of necessary functions that lead to appropriate coping in light of a variety of 

threats.  

The steroid hormone testosterone has been associated with a desire to achieve and 

maintain high social status (Mazur & Booth, 1998). High concentrations of testosterone 

have been linked with a strong desire for and preoocupation with obtaining high social 

status. Consequently, research has shown that there is a close relationship between 

testosterone and how individuals respond to threats to their social status. High levels of 

testosterone have been linked to behavioral, psychological, and physiological responses 

to status threats (e.g., Herman, Ramsey, & van Honk, 2008; Josephs, Sellers, Newman, & 

Mehta, 2006; Maner, Miller, Schimdt, & Eckel, 2008; Mehta, Jones, & Josephs, 2008). 

Individuals with relatively higher levels of testosterone are more likely to devote more 

attention to threats to their social status, experience greater physiological arousal in 

response to status threats, and subsequently act in manners meant to facilitate regaining 

lost status or preventing the loss of status (Mehta & Josephs, 2006).  



 2 

The present dissertation focuses on the relationship between testosterone and this 

cascade of responses to status threats. Three studies examined how circulating 

testosterone was related to physiological, behavioral, and/or self-reported responses to a 

social threat. Two studies focused on the relationship between naturally occurring, or 

endogenous, levels of testosterone and physiological responses to and conscious 

evaluations of a threat to individuals’ physical health, and the last study examined how 

experimentally manipulated levels of testosterone related to physiological, behavioral, 

and psychological responses to a socially judged physical endurance task. 

TESTOSTERONE AND SOCIAL STATUS 

 Research on both humans and non-human animals has found that organisms will 

tend to organize themselves into social hierarchies, with the most powerful and dominant 

individuals tending to hold the highest rank (Mazur, 1985; Mazur & Booth, 1998). Social 

hierarchies are a more efficient means to distribute resources within the group. Rather 

than force individuals to perpetually compete for each individual resource, social rank is 

used as a guide for distributing resources among individuals within a group (Liening, 

Mehta, & Josephs, 2012). Generally, status rank within the hierarchy is determined via 

some type of inter-individual competition, with the winner of the competition gaining the 

higher status. In some instances, high status may also be conferred to the individual by 

means other than interpersonal competition, such as being awarded status by means of 

expertise or high levels of competence (Henrich & Gil-White, 2001). In turn, this high 

status individual is afforded greater access to resources and greater influence over the 

social group (Mazur, 1985; Mazur & Booth, 1998). The presence of status hierarchies 
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and inter-individual dominance contests has been observed across a wide range of 

species, from higher order primates (e.g., chimpanzees – de Waal, 1984) to much more 

primitive organisms (e.g., lobsters – Karavanich & Atema, 1998), suggesting a very 

fundamental system of social behavior.  

Among both humans and non-human animals, testosterone has been associated 

with a trait-level motivation to attain and maintain high social status, a concept referred 

to as “dominance,” (Mazur & Booth, 1998). A large body of research showcases 

testosterone’s relationship to dominance and social status concerns (e.g., Newman, 

Sellers, & Josephs, 2005; van Honk et al., 1999). Higher levels of testosterone have been 

related to behaviors such as attentional orienting and vigilance for status-relevant 

information. Participants higher in testosterone were able to locate more status-relevant 

words in a word search task (Josephs et al., 2006), and testosterone was found to 

positively correlate with attentional biases for angry faces, a possible social cue for an 

impending status challenge (van Honk et al., 1999; Wirth & Schultheiss, 2007). Although 

testosterone levels generally do not to correlate with self-report measures of dominance, 

testosterone does tend to be a better predictor of actual dominance-related behaviors 

(Josephs et al., 2006; Liening, Swann, & Josephs, in preparation). 

The challenge hypothesis posits that testosterone levels fluctuate in response to 

certain environmental cues, and that those fluctuations help the individual respond 

appropriately to the changing environment (Wingfield, Hegner, Dufty, & Ball, 1990). For 

instance, during mating seasons, male animals’ testosterone levels will rise, which 

facilitates mating behaviors, including fending off competition from other males. 
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Originally developed to explain the behavior of birds, the challenge hypothesis has been 

found to hold true for a variety of species (Hirschenhauser & Oliveria, 2006), including 

humans (Archer, 2006). For instance, testosterone levels in humans tend to increase in 

anticipation of an impending competition (e.g., Bateup, Booth, Shirtcliff, & Granger, 

2002; Booth, Shelley, Mazur, Tharp, & Kittok, 1989; Suay et al., 1999, c.f. Booth, 

Granger, Mazur, & Kivlighan, 2006). Furthermore, some research also shows that this 

anticipatory rise in testosterone may differ as a function of certain status-relevant 

conditions, such as whether or not a sports team is playing in front of their home crowd 

(Carré et al., 2006) and the degree to which the team views their opponent as a rival 

(Neave & Wolfson, 2003). Both of these factors would increase the amount of social 

status at risk in the competition. As the amount of social risk tied to the competition 

increases (e.g., losing in front of one’s home crowd rather than the opponent’s crowd), 

the anticipatory rise in testosterone will be even greater, presumably because of the 

relationship between higher testosterone concentrations and greater concern for status.  

A great deal of the research on testosterone and dominance has focused on 

competition, as competitive outcomes not only provide a clear status hierarchy, but it is 

also a hierarchy that is easily manipulated in the laboratory; winners of a competition 

hold high status over losers who are relegated to low status. Given the clear status 

implications of competition, not surprisingly research on interpersonal competition often 

finds a strong relationship between testosterone and competitive behaviors and responses 

to competitive outcomes (Carré, Gilchrist, Morrissey, & McCormick, 2010; Carré, 

Putnam, & McCormick, 2009; Mehta et al., 2008; Mehta & Josephs, 2006). For example, 
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testosterone levels have been shown to fluctuate in response to the outcome of 

competitions (e.g., Bernhardt, Dabbs, Fielden, & Lutter, 1998; Stanton et al., 2009). 

Furthermore, individuals whose testosterone levels increase following an interpersonal 

competition will be more likely to want to re-compete following the initial interaction 

(Carré & McCormick, 2008; Mehta & Josephs, 2006).  

As the research on testosterone and competition shows, testosterone 

concentrations and social status are closely intertwined. Therefore, it is not surprising that 

research has found that testosterone will predict behavior in certain social situations, but 

not necessarily in all situations. Personality questionnaires, for instance, rely on 

individuals’ abilities to reflect on their own general patterns of behavior across multiple 

contexts, and if testosterone’s effects are highly situationally dependent, one would not 

expect testosterone and self-report questionnaires to correlate. Not surprisingly, 

testosterone levels tend not to correlate with conceptually similar self-report measures 

(e.g., Josephs et al., 2006; Liening, Swann, & Josephs, in preparation). In fact, many 

studies have shown that high levels of testosterone will elicit responses only in contexts 

in which individuals are threatened with a potential loss of social status (Maner et al., 

2008). The loss of an interpersonal competition, for instance, has been shown to elicit 

increases in cortisol among those higher in testosterone (Mehta, Jones, & Josephs, 2008), 

and a perceived denial of high status has also been shown to elicit sympathetic nervous 

system arousal among those higher in testosterone (Newman et al., 2005). A similar 

pattern of results emerges in cases of social exclusion and perceived competence failures 
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(Josephs et al., 2012). Conversely, research has shown that testosterone does not exert a 

noticeable effect in the absence of social cues or social threats (e.g., Maner et al., 2008). 

Research has firmly established the relationship between testosterone and 

dominance concerns. A large body of research has focused on how testosterone is related 

to the drive to obtain high status. Much research has also been focused on how 

testosterone levels are related to how individuals respond when they are denied or lose 

their status. Again, testosterone concentrations have been found to be closely tied to how 

individuals respond to these status threats. 

TESTOSTERONE AND STATUS THREAT 

Just as testosterone is positively correlated with behaviors directed towards 

obtaining high status, testosterone has also been linked to responses to the loss of status. 

When individuals high in testosterone are denied high status or threatened with the 

potential loss of status, they exhibit a host of responses (e.g., Josephs et al., 2006). These 

possible responses include decreased cognitive performance (Josephs et al., 2006; 

Josephs, Newman, Brown, & Beer, 2003), affective responses (Josephs et al., 2006), 

physiological changes (Josephs et al., 2012; Mehta et al., 2008), and subsequent 

behavioral responses to the status threat (Carré et al., 2009; Mehta & Josephs, 2006).  

Previous research has found that when a high testosterone person’s status is 

threatened, he/she experiences decreases in cognitive performance. When primed with a 

negative stereotype regarding mathematical abilities, female participants high in 

testosterone performed worse on a math test compared to those who were not primed 

(Josephs et al., 2003). This effect was found only among those with high testosterone; 
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females low in testosterone did not show any performance differences between the 

primed and control conditions. In this instance, the prime was a threat to the female 

participants’ perceived status, and therefore was particularly threatening to those with a 

preoccupation with high status. In a follow-up study, high testosterone men who were 

primed with a positive stereotype of males’ math abilities out-performed low testosterone 

men on a math test (Josephs et al., 2003). In a series of studies, participants high in 

testosterone performed worse on quantitative and analytical tests after being relegated to 

low status via a rigged interpersonal competition (Josephs et al., 2006). High testosterone 

individuals also performed worse on both spatial and verbal tests when assigned a low 

status position (Newman, Sellers, & Josephs, 2005). In summary, when high testosterone 

individuals’ status is threatened, that threat can induce negative consequences for 

cognitive performance.  

Physiologically, higher concentrations of testosterone have been linked to greater 

biological reactivity following a threat to social status. Some research has found that 

when high testosterone individuals lose a competition they increase in cortisol (Mehta et 

al., 2008). Implicit need for power, a psychological construct that is conceptually similar 

to a nonconscious dominance motivation, also predicts an increased cortisol following a 

loss of status (Wirth, Welsh, & Schultheiss, 2006). Threats to high testosterone 

individuals’ status have also been found to elicit increased cardiovascular responses; 

when denied high status, high testosterone individuals have a significantly greater heart 

rate than those with low testosterone (Josephs et al., 2006). In response to the 

presentation of angry faces, a threatening social cue, participants who received a dose of 
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exogenous testosterone showed a greater increase in heart rate compared to the placebo 

group (van Honk et al., 2001). This body of work suggests a positive association between 

testosterone and physiological responses to status threats. 

Although there is evidence of this positive association, the literature is actually 

somewhat mixed in regards to cortisol responses (e.g., Mehta & Josephs, 2006). 

Testosterone’s association with status-induced cortisol changes seems to be moderated by 

a variety of individual difference variables, both psychological and biological (e.g., 

Josephs et al., 2012; Suay et al., 1999). For example, psychological variables such as self-

efficacy have been shown to moderate the relationship between cortisol changes and 

competitive outcomes; a competitive loss was associated with a greater increase in 

cortisol among those who actually felt capable of winning a competition, unlike those 

who did not feel they had control over the outcome and whose cortisol did not change 

(Suay et al., 1999). Biologically, allele length on the serotonin-transporter gene has been 

found to moderate testosterone’s association with the magnitude of increases in cortisol 

in response to a variety of status threats (Josephs et al., 2012). Individuals with high 

levels of testosterone and the functionally short allele polymorphism exhibited greater 

cortisol increases after social exclusion, failing at an impossible hand-eye coordination 

task, and experiencing a failure of physical competence via the CO2 inhalation task 

(Josephs et al., 2012). There appears to be an association between status threats and 

cortisol responses, but the effects tend to be moderated by a number of variables, 

including both psychological and biological variables. 
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Some researchers have argued that elevated cortisol levels following a 

competitive loss represent a stress response. Traditionally, cortisol has been associated 

with stress (Burke, Davis, Otte, & Mohr, 2005), and there is an argument to be made that 

individuals with higher levels of testosterone are experiencing stress in response to being 

relegated to low status (Josephs et al., 2006). There is an alternative argument that rises in 

cortisol correspond to a physiological mobilization directed towards regaining lost status 

(Mehta et al., 2008). According to the definition put forth by Koolhaas et al. (2011), 

stress is a condition experienced by an organism in which environmental demands are 

greater than the capacity for an organism to meet those demands; the organism 

experiences a lack of control over the situation and loss of ability to predict what will 

happen in the situation. The loss of status following a competition would not meet the 

criteria for a “stressor,” according to this definition. Many of the situations that result in a 

loss of status may be better characterized as “challenges,” rather than stressors (c.f., 

Tomaka, Blascovich, Kelsey, & Leitten, 1993). 

Therefore, it may be more accurate to view physiological changes in cortisol 

levels and heart rate in the context of a desire to regain high status (Josephs et al., 2006). 

Cortisol may traditionally be associated with stress (e.g., Burke et al., 2005), but it has 

also been found to positively correlate with psychological engagement. High levels of 

cortisol among soldiers have been negatively associated with psychological 

disengagement associated with Post-Traumatic Stress Disorder (Mason et al., 2001). 

High levels of cortisol have also been positively associated with persistence when 

undertaking difficult tasks (Nes, Tops, Boksem, Wester, Lorist, & Meijman, 2006), as 
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well as higher levels of task engagement (Tops, Boksem, Wester, Lorist, & Meijman, 

2006). Therefore, it is possible that physiological arousal often associated with stress 

responses, such as elevations in cortisol concentrations, actually correspond to increasing 

motivation towards addressing the threat to one’s status. 

In addition to cardiovascular and cortisol responses, there is research showing that 

testosterone itself responds to status threats. Referred to as the “reciprocal model,” 

testosterone concentrations are not just associated with dominance-related behaviors in a 

static, trait-like fashion, but fluctuate in response to status-relevant events, as well (Mazur 

& Booth, 1998). This dynamic back-and-forth between behavior and circulating 

testosterone concentrations means that high levels of testosterone not only promote 

dominance behaviors, but the outcomes of those behaviors will, in turn, influence 

testosterone. Theoretically, these changes in testosterone will further influence 

subsequent behaviors. That is, testosterone influences behavior, is also influenced by 

behavior, and further influences future behaviors via these transient fluctuations. 

Although the majority of research on testosterone in humans is correlational in nature and 

direct causal assumptions regarding testosterone and behavior should be approached with 

caution, existing empirical evidence supports this model of reciprocal effects (Archer, 

2006; Carré & McCormick, 2008; Mehta & Josephs, 2006). 

According to the model, one would expect that those high in testosterone would 

respond to the outcome of a competition by experiencing increasing testosterone levels 

following a win and decreasing levels following a loss (Archer, 2006). In his review of 

the testosterone literature, Archer (2006) found evidence to support this. Additionally, the 
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mismatch hypothesis states that individuals experiencing incongruent status are the ones 

more likely exhibit responses to competitive outcomes (Josephs et al., 2006); individuals 

with high levels of testosterone will exhibit a greater response to being relegated to low 

status than the attainment of high status. This means that individuals with higher levels of 

testosterone who lose a competition, and experience the corresponding loss of status, 

should be more likely to demonstrate decreasing testosterone levels than individuals with 

high testosterone levels experiencing an increase following winning a competition. This 

expectation has also been borne out in the literature, with some research studies finding 

that losers of a competition will experience a significant drop in testosterone, while 

winners’ levels do not significantly change (Mehta & Josephs, 2006; Mehta & Josephs, 

2010; Stanton et al., 2009). For example, in one study, pre-competition testosterone was 

significantly correlated with a subsequent drop in testosterone following a competitive 

loss, but was not associated with any hormonal changes following a win (Mehta & 

Josephs, 2006).  

This pattern of effects has been observed for vicarious status threats as well as 

immediate interpersonal threats. Fans watching an athletic competition, for example, 

experienced testosterone fluctuations as a function of watching their teams win or lose 

competitions; fans of winning teams increased in testosterone and fans of losing teams 

decreased. This was observed among both fans watching the events in person and fans 

watching on television (Bernhardt et al., 1998). Another study found that individuals 

dropped in testosterone after the candidate they supported lost the United States 

presidential election (Stanton et al., 2009). The effect of status changes appears to be 
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strong enough that even vicarious victories and losses are enough to elicit physiological 

changes. 

As per the reciprocal model, these fluctuations in circulating testosterone levels 

should exert an influence on behaviors following these competitive outcomes. Indeed, 

experimental research has found that transient fluctuations in testosterone are in fact 

related to behavior following status threats. Individuals who increased in testosterone 

following a competitive loss were much more likely to want to reengage in competition, 

presumably to try and regain their lost status (Mehta & Josephs, 2006). Following a task 

that was nominally an interpersonal competition, but was actually a behavioral measure 

of aggression, participants who increased in testosterone were significantly more likely to 

want to engage in a subsequent competition (Carré & McCormick, 2008). These studies 

support the reciprocal model’s prediction that transient fluctuations in testosterone 

following a competitive interaction are associated with behavioral responses following 

that interaction. These effects also further support the interpretation that observed 

physiological responses to status threats are part of a response pattern that is meant to 

facilitate future attempts at regaining lost status (Mehta & Josephs, 2006).  

In summary, testosterone has been closely linked to the concept of dominance, a 

concern for obtaining and maintaining high social status. In turn, testosterone levels have 

been associated with a wide variety of responses to status threats. Research has shown 

that individuals with relatively higher levels of testosterone experience decreased 

cognitive performance following a status threat (Josephs et al., 2003; Josephs et al., 2006; 

Newman et al., 2005). Conversely, higher concentrations of testosterone have been 



 13 

associated with increased physiological responses to threat, including a greater 

magnitude increase in cortisol levels (Mehta et al. 2008; Josephs et al., 2012), a greater 

magnitude increase in heart rate (Josephs et al., 2006; van Honk et al., 2001), and 

predictable fluctuations in circulating testosterone levels (Mehta & Josephs, 2006).  

It has been suggested that these patterns of physiological arousal are meant to 

facilitate behavioral responses to the status threat (Mehta & Josephs, 2006); high 

testosterone individuals are preparing themselves to attempt to regain or defend their 

status. Theoretically, the reciprocal model supports this interpretation; behavior can 

induce changes in one’s circulating testosterone levels, and these changes in turn 

influence subsequent behavior. Individuals whose testosterone levels increase following a 

status challenge are more likely to want to engage in behaviors that afford them the 

opportunity to regain status, such as interpersonal competition (Mehta & Josephs, 2006; 

Carré & McCormick, 2008). These results suggest that high testosterone individuals, 

when threatened with a loss or denial of status, are experiencing physiological arousal to 

facilitate behavioral attempts to regain status. 

OVERVIEW 

This research highlights the close relationship between testosterone and 

dominance, the concern for and motivation to achieve high social status. Individuals with 

higher testosterone concentrations demonstrate behaviors suggesting a concern with 

achieving high status, and exhibit a range of behavioral and physiological responses 

when they are denied high status or their status is threatened. Although high levels of 

testosterone are connected to negative outcomes following a status threat, such as 
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increased negative affect (Josephs et al., 2006) and decreased cognitive abilities (Josephs 

et al., 2006; Newman et al., 2005), high testosterone concentrations are also associated 

with increased physiological arousal following status threats. It has been suggested that 

these physiological responses are meant to facilitate behavior directed towards regaining 

lost status (Josephs et al., 2006), and some empirical evidence supports this (Carré & 

McCormick, 2008; Metha & Josephs, 2006). 

The present dissertation examined the role of testosterone in behavioral, 

psychological, and physiological responses to status threats across three studies. The 

present dissertation includes two preliminary studies examining the role of testosterone in 

response to a medical threat. These studies examined the connection between differences 

in testosterone levels and conscious dismissals of negative medical news. Additionally, 

the first preliminary study also tests testosterone’s association with increased 

physiological responses to status threats. Finally, the primary study (referred to as “Study 

3”) used a transdermal testosterone administration protocol to experimentally manipulate 

individuals’ circulating testosterone levels in order to help rule out possible third variable 

explanations for the observed pattern of responses. Study 3 examines conscious, 

behavioral, and physiological responses to a social evaluation task. The administration of 

testosterone was expected to increase participants’ physiological responses to the threat, 

decrease their conscious evaluations of the threat, and increase their behavioral 

performance on the task relative to the placebo group.  
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PRELIMINARY STUDY 1 

 In many instances, status is allocated among group members via interpersonal 

competitions. In a very primitive sense, the pursuit of status generally requires a certain 

degree of basic physical ability. If an individual is physically incapacitated or somehow 

physically restricted in his/her capabilities that individual is going to experience a 

restriction in his/her ability to pursue status. One type of physical threat that can have 

implications for one’s ability to obtain high status is threats to one’s health. Therefore, it 

would be expected that testosterone levels would show some relationship to how 

individuals respond to threats to their health.  

Previous research has found that a certain subset of men are at risk of neglecting 

their physical well-being by not acknowledging the seriousness of, and subsequently not 

disclosing to their doctors, the development of physical symptoms (e.g., Ristvedt & 

Trinkhaus, 2005; Ristvedt et al., 2005). It is possible that this behavior is related to these 

men’s concern for status. The presence of a medical threat may signal, amongst other 

things, a decrease in one’s ability to defend and pursue status. To test the possibility that 

testosterone and dominance may be related to how individuals respond to threats to their 

health, Preliminary Study 1 examined the relationship between testosterone levels and 

physiological responses to and conscious evaluations of a medical threat. 

BEHAVIORAL RESPONSES TO MEDICAL THREATS 

Research has found that a subset of men exhibit a tendency to ignore or dismiss 

potentially serious physical symptoms. For example, research on seeking treatment for 

rectal bleeding, a possible indication of cancer, has found that some men will wait up to a 
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year or more before informing their doctor of their symptoms. The percentage of men 

who delay seeking treatment for over 6 months for rectal bleeding ranges from almost 

30% to over 50% (e.g., 28.6% - Ristvedt & Trinkhaus, 2005; 28.7% - Ristvedt et al., 

2005; 52.5% - MacArthur & Smith, 1984), and is still in the high teens for delays of over 

a year (17.5% - Ristvedt & Trinkhaus, 2005; 18.4% - Ristvedt et al., 2005; 19% - Irvin & 

Greaney, 1977; 22% - MacArthur & Smith, 1984). Ignoring physical symptoms for 

prolonged periods of time has clear negative consequences for one’s health; cancer that 

has been left untreated for six or more months is going to be much more difficult to treat 

than cancer that has been discovered early.  

It bears mentioning that there is a pronounced sex difference in the magnitude of 

time that individuals delay seeking treatment. Men may delay on the order of months or 

years, but women tend to delay only on the order of days or weeks (Meechan, Collins, & 

Petrie, 2003). Women’s tendency to delay seeking treatment is more likely attributable to 

the ambiguity of symptom rather than any underlying individual differences (Meechan et 

al., 2003).  

Prolonged delays between the development of a physical symptom and pursuing 

treatment for the symptom can be divided into two phases: symptom appraisal and action 

appraisal (Ristvedt & Trinkhaus, 2005). The symptom appraisal phase is when the 

individual evaluates his symptom to determine whether or not it is actually serious and 

warrants attention. The action appraisal phase is the time it takes for the individual to 

commit to a course of action once the symptom has been deemed serious or threatening. 

Over two-thirds of the delay between the development of a symptom and seeking 
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treatment can be attributed to the symptom appraisal phase. It takes these men longer to 

recognize their symptom as potentially indicative of a more serious problem, as opposed 

to recognizing their symptom as serious and taking a long time to determine or initiate a 

course of action (Ristvedt & Trinkhaus, 2005). This distinction is important to note, as it 

suggests that the delay in treatment seeking is not a consciously controlled response.  

Some research exploring individual difference factors related to delayed treatment 

seeking has focused on the role of dispositional anxiety. Specifically, research has shown 

that men with low levels of dispositional anxiety are most likely to ignore symptoms that 

may indicate serious illness (Meechan et al., 2003; Ristvedt & Trinkhaus, 2005; Ristvedt 

& Trinkhaus, 2008). Men with excessively low levels of anxiety appear to not be 

sufficiently concerned about the appearance of ambiguous physical symptoms. This 

research suggests that excessively low levels of anxiety appear to predict negative health 

outcomes via prolonged delays before seeking treatment for potentially serious medical 

conditions. 

Given the potential for medical conditions to negatively impact one’s ability to 

achieve high social status, it is possible that testosterone may be associated with 

responses to medical threats. If one is unable to respond to possible status challenges due 

to physical incapacitation or illness, one’s social status is extremely vulnerable (Josephs 

et al., 2012). Therefore, high levels of testosterone could be associated with a pattern of 

responses to medical threats similar to those observed for status threats, including greater 

physiological responses. Additionally, testosterone may also be related to the previously 

observed pattern of downplaying or ignoring medical threats. 
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The association between high testosterone levels and risk/reward assessment may 

suggest a tendency to downplay threats in the pursuit of status. For instance, high levels 

of testosterone have been associated with pursuing rewards accompanied with a disregard 

for potential punishments (Montoya, Terburg, Bos, & van Honk, 2012; Stanton, Liening, 

& Schultheiss, 2011). This decrease in punishment sensitivity can be seen in the 

association between high levels of testosterone and patterns of behavior that are 

associated with short-term and/or risky rewards paired with substantial and often likely 

punishments (Schutter & van Honk, 2004; van Honk et al., 2004; van Honk et al, 2005). 

This suggests that testosterone is a critical factor in impulsive behaviors, which in turn 

has been linked to destructive behavior patterns (Perry & Carroll, 2008), such as drug 

abuse (Reynolds et al., 2007), violent criminal behavior (Kavoussi, Armstead, & 

Coccaro, 1997), or high risk financial behaviors (Apicella et al., 2008). It is possible that 

testosterone’s relationship to impulsive behaviors and insensitivity to punishment may 

also be associated with a tendency to ignore possible status threats, including negative 

medical information. 

If testosterone is associated with the pursuit of status, paired with insensitivity to 

punishment, it follows that high levels of testosterone may be associated with a 

behavioral response to a medical threat that includes a tendency to ignore the threat. 

Additionally, given previous research on testosterone’s association with physiological 

responses to status threats, testosterone concentrations were expected to be positively 

associated with physiological arousal following a medical threat.  
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OVERVIEW OF PRELIMINARY STUDY 1 

 The present study used an established experimental paradigm, the TAA paradigm 

(Jemmott, Ditto, & Croyle, 1986), to experimentally manipulate a health threat. This 

paradigm provided a number of methodological benefits. First, the study sought to 

provide support for the existing literature showing a positive association between anxiety 

and viewing medical information as potentially threatening, and the TAA paradigm 

allows for experimental control of a medical threat. Second, the study also was interested 

in examining the possible relationship between testosterone and a similar pattern of 

effects observed among those with low levels of anxiety (i.e., being consciously 

dismissive of the threat), and the TAA paradigm allowed for the controlled manipulation 

of participants’ perceived medical well-being paired with assessment of their salivary 

testosterone concentrations. Finally, there was a desire to not only focus on conscious 

evaluations of threatening medical information, but to examine possible physiological 

responses, as well. To that end, the experimental design allowed for the controlled 

measurement of salivary cortisol concentrations before and after the medical threat. 

 In the present study, healthy male participants were threatened using an 

adaptation of the thioamine acetylase (TAA) deficiency paradigm (Jemmott et al., 1986), 

in which participants are diagnosed with a fictitious medical condition. Only male 

participants were used, as previous research has established that the symptom reporting 

delay was observed primarily in males (Meechan et al., 2003; Ristvedt & Trinkhaus, 

2005; Ristvedt et al., 2005). It was expected that anxiety would be positively related to 

viewing the TAA deficiency as serious, viewing the deficiency as more prevalent 
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amongst the general population (a sign of defensiveness, c.f. Jemmott et al., 1986), and a 

higher likelihood that they actually had the deficiency. Conversely, higher levels of 

testosterone were expected to be associated with decreased conscious evaluations of the 

threat and a greater magnitude increase in cortisol levels following diagnosis. 

METHOD 

Participants. 

 One hundred and four undergraduate males from the University of Texas at 

Austin participated in the study in exchange for Introduction to Psychology credit.  Mean 

age was 19.1 (1.2) years.  Demographic data was unavailable for 12 participants. Of the 

remaining 92 participants, 49.5% self-identified as European-American, 3.3% as African-

American, 24.2% as Asian or Pacific Islander, 19.8% as Hispanic, and 3.3% as “other.”  

The study was approved by the Institutional Review Board at the University of Texas at 

Austin. 

Procedure. 

 Upon registering for the study, participants were emailed an identification number 

and a link to an online self-report battery to be completed prior to participating in the lab 

portion of the study.  The self-report battery contained the Repressive Coping Scale 

(Ginzburg, Solomon, & Bleich, 2002), the trait portion of the State-Trait Anxiety 

Inventory (STAI; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1970), the Ten-Item 

Personality Inventory (TIPI; Gosling, Rentfrow, & Swann, 2003), Pennebaker Inventory 
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of Limbic Languidness (PILL; Pennebaker, 1982), and the Narcissistic Personality 

Inventory (NPI; Raskin & Hall, 1979). 

 Upon arrival in the laboratory, participants read and signed the consent form. 

After providing their consent, participants completed a questionnaire about health 

attitudes and health behaviors, a demographic questionnaire, and provided a saliva 

sample for baseline testosterone and cortisol assessment.  Participants then completed an 

adaptation of the TAA deficiency paradigm (Jemmott et al., 1986), in which they are 

diagnosed with a fictitious enzyme deficiency.  Following the diagnosis, participants 

completed the Positive Affect Negative Affect Scale (PANAS; Watson, Clark, & 

Tellegen, 1988), the Behavioral Inhibition System-Behavioral Approach System scale 

(BIS/BAS; Carver & White, 1994), the state portion of the STAI, the TAA outcome 

measures, and provided a second saliva sample for measuring change in testosterone and 

cortisol.  Participants were thoroughly debriefed regarding the TAA deficiency deception 

before leaving the lab. 

TAA Deficiency Paradigm. 

 In order to manipulate health vulnerability, the TAA deficiency paradigm was 

used (Jemmott et al., 1986).  Participants are told that as part of the study on health 

attitudes and behavior, they will contribute validation data for a new do-it-yourself test 

kit for an enzyme deficiency.  Participants are told that thioamine acetylase (TAA) is an 

enzyme produced by the pancreas.  Some individuals have such low levels of TAA that 

they would qualify as “deficient” and are at risk for a cluster of mildly irritating 

pancreatic symptoms.  They are told that TAA is traditionally measured in blood, but that 
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researchers have developed a new salivary kit.  They were asked to complete the test to 

help provide data that would be used to validate the salivary test. 

 The TAA deficiency test consisted of participants rinsing their mouths out with 

mouthwash, and then drooling into a small cup.  Participants were given a test strip and 

were told that the strip would react to the TAA in their saliva and change color. 

Participants were provided with a color chart against which they compared their strip so 

that they could see what levels of TAA they had.  The test was rigged so that the test strip 

would exhibit minimal change color, thus indicating to every participant that his levels of 

TAA fell in the deficient range. 

Outcome measures. 

 After participants were diagnosed as being TAA deficient, they were asked to 

complete a short battery of questionnaires that included the PANAS, BIS/BAS, State-

STAI, and TAA outcome measures.  The TAA outcome measures were a series of five 

questions regarding the perceived seriousness of TAA deficiency, the prevalence of TAA 

deficiency among the general population, ease of test, perceived accuracy of test, and 

chances that the participant has the deficiency given the outcome of their test.  All TAA 

questions were answered using a 1-10 Likert scale (prevalence was answered on a 10-

100% scale with 10% increments).   

Saliva Sampling. 

Participants used sugar-free chewing gum to stimulate salivation, filled a 2 mL 

sterile vial with saliva, and samples were immediately frozen (Schultheiss & Stanton, 

2009).  Saliva samples were assayed in duplicate in house for testosterone and cortisol 
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using enzyme immunoassay kits purchased from Salimetrics (State College, PA). Cross 

hormone reactivity, also known as assay specificity, was not calculated for the present 

assays (Schultheiss & Stanton, 2009), but assay specifications were provided by 

Salimetrics. For testosterone, percent cross-reactivity for all 20 hormones tested was less 

than 2%, with the exception of dihydrotestosterone (36.4%) and 19-nortestosterone 

(21.02%); both of which occur in healthy adults at levels well below the levels used for 

testing assay specificity (Salimetrics, 2011b). For cortisol, percent cross-reactivity for all 

15 hormones tested was below 1%, with the exception of dexamethasone (19.2%; 

Salimetics, 2011a). The average intra-assay CV for testosterone was 4.82% and 3.19% 

for cortisol, and the inter-assay CV for testosterone was 20.75% and 16.20% for cortisol. 

Mean (standard deviation) baseline testosterone concentrations were 129.00 pg/mL 

(43.44), and mean (standard deviation) baseline cortisol concentrations were 0.23 ng/dL 

(0.13). 

Statistical Analysis. 

 Structural equation modeling was used because of its ability to incorporate all 

anxiety measures into a single anxiety factor, as well as allow for possible 

intercorrelations among the outcomes measures.  Model fit is reported using the X
2
 

change from the saturated model and the Root Mean Square Error of Approximation 

(RMSEA).  Due to a positive skew, cortisol concentrations were log-transformed; all 

analysis reported utilized the transformed cortisol. Change in cortisol and testosterone 

were both calculated by regressing the post-manipulation concentrations on to the 
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baseline concentrations and saving the residuals. The residuals were then used as a 

measure of hormone change. 

RESULTS 

The initial test model assumed a two-factor predictor structure predicting a two-

factor outcome structure via direct effects and partial mediation via a physiological factor 

(i.e., changes in testosterone and cortisol). Predictor factor structures were initially 

derived from previous research regarding the relationships between steroid hormones and 

personality traits. There is some research that has found testosterone to be negatively 

correlated with anxiety (e.g., Granger et al., 2003), and therefore testosterone was 

initially included in the factor with the anxiety measures. Cortisol has been linked to 

social motivation (e.g., Mehta & Josephs, 2010), and was therefore included with the 

personality traits related to motivation. The two resulting factors were composed of 

anxiety measures and basal testosterone in the first factor (i.e., “anxiety” factor), and BIS, 

cortisol, and positive affect in the second factor (i.e., “motivation” factor).   Among the 

outcome factors, “ease of test,” “perceived accuracy of test,” and “chance of having the 

deficiency” composed the first factor (i.e., “view of test” factor), and “perceived 

seriousness” and “perceived prevalence” composed the second factor (i.e., “view of 

deficiency” factor).  See Figure 1 for the complete initial model.   
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Figure 1.  Initial Model for Preliminary Study 1   
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Though this model fits the data (X
2
 = 50.4, p = 0.38; RMSEA = 0.02), many paths 

were nonsignificant.  In the interest of parsimony, nonsignificant paths were eliminated 

and the model was rerun.  This process was repeated until only significant paths remained 

and the overall model still fit the observed data. 

In the final model (X
2
 = 76.1, p = 0.54; RMSEA < 0.01), both outcome factors 

had to be broken into their constituent variables and “ease of test” was removed from the 

analysis, as no independent or dependent variables were statistically associated with it.  

The motivation predictor factor had to be broken down as well.  Testosterone and cortisol 

were analyzed as individual predictors, BIS was moved into the anxiety factor, and 

positive affect was dropped from the analysis, as it was not statistically associated with 

any other variables.  Physiological changes did not mediate any of the effects, but were 

retained in the model as outcomes.  See Figure 2 for the final model and Table 1 for 

individual path parameters. All parameters reported were calculated after all variables 

had been standardized on x and y (i.e., all variables were converted to z-scores prior to 

calculating the model parameters). 

The effects of individual paths within the model were further evaluated using 

Pearon’s |r| as a measure of effect size. The effect size of the relationship between basal 

testosterone levels and change in cortisol was r = 0.21, and the effect size of the 

relationship between testosterone and self-reported chance of having the TAA deficiency 

was r = 0.24. Regarding the latent anxiety variable, the relationship to testosterone 

change had an effect size of r = 0.19, the relationship to perceived seriousness of the 
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deficiency had an effect size of r = 0.25, and the relationship to perceived prevalence of 

the deficiency had an effect size of r = 0.30. 

Table 1. Parameter estimates, effect sizes, and correlations for final model in Preliminary 

Study 1. 

 

                                      Estimate      S.E.         p-value               |r| 

 Anxiety Factor Loadings 

MA                   0.728        0.075       <0.001 

TA                   0.751        0.073       <0.001 

SA                    0.515        0.093       <0.001 

BIS                   0.504        0.131       <0.001 

 

Predicted by Anxiety Factor 

TAAp             0.249        0.106          0.02      0.30 

TAAserious      0.296        0.107          0.01      0.25 

TChange     0.187        0.109       0.09      0.19 

 

Predicted by Testosterone 

 TAAc             -0.237        0.086       0.01      0.24 

    CortChange               0.207        0.093        0.03      0.21 

 

 

Correlations              Estimate      S.E.         p-value 

 

T with Cort               0.266      0.092        0.01 

TAAp with TAAac       0.311      0.085         <0.001 

TAAac with TAAc       0.368      0.083         <0.001 

TChange with CChange  0.197      0.096       0.04 

 

Notes: MA = Manifest Anxiety, TA = Trait Anxiety, SA = State Anxiety, BIS = 

Behavioral Inhibition Scale, TAAp = Perceived Prevalence of TAA deficiency, 

TAAserious = Seriousness of TAA deficiency, TChange = Change in testosterone, TAAc 

= Chances of having TAA deficiency, CortChange = Change in cortisol, T = baseline 

testosterone, Cort = baseline cortisol, TAAac = Perceived accuracy of diagnostic test 
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Figure 2.  Final Model for Preliminary Study 1 following standardization on both x and y. 

 



 29 

DISCUSSION 

Utilizing an adaption of the TAA experimental paradigm (Jemmott et al., 1986), 

participants were diagnosed with a fictitious enzyme deficiency and then answered a 

series of questions regarding their views of the deficiency and their diagnosis. 

Independent variables included a variety of self-reported anxiety measures (i.e., STAI, 

Manifest Anxiety, and BIS) and steroid hormone concentrations (i.e., testosterone and 

cortisol). Using structural equation modeling, it was found that anxiety positively 

predicted viewing the deficiency as serious, and testosterone predicted both a greater 

increase in cortisol and a lower belief that one actually had the deficiency. It is worth 

noting that this belief is not related to the individuals’ views of the test. These results are 

in line with the expected effect of testosterone being related to an increased physiological 

response, as well as the more exploratory expectation that testosterone would be 

associated with consciously dismissing the threat. The expected association between self-

reported anxiety and viewing the diagnosis as threatening was observed, as well. 

Higher levels of pre-diagnosis testosterone were positively associated with a 

greater magnitude increase in cortisol following diagnosis. There are two possible 

interpretations of this result. First, it is possible that individuals with higher levels of 

testosterone are experiencing a more intense stress response in reaction to the diagnosis. 

The higher an individual is in basal testosterone, the greater the magnitude of the 

hypothalamic pituitary adrenal axis (HPA-axis) activation in response to being diagnosed 

as TAA deficient. This interpretation is somewhat problematic, though, given that the 
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self-reported effects associated with testosterone do not fit a pattern of increased stress. 

There is an alternative interpretation, though. 

As previous research suggests (e.g., Josephs et al., 2006), this elevation in cortisol 

may be meant to facilitate behavioral responses to the status threat. Individuals with 

higher concentrations of basal testosterone are responding to the diagnosis as a potential 

threat to their status, and they are preparing to respond to the threat. According to this 

interpretation, individuals with higher levels of pre-diagnosis testosterone are responding 

to the threat the same way they would respond to a challenge from a competitor. Their 

bodies are mobilizing to defend their status. 

Interestingly, this physiological response was in the opposite direction of the self-

reported effect predicted by testosterone. Even though participants with higher 

testosterone levels exhibited a greater physiological response to the diagnosis, they were 

less likely to believe they had the enzyme deficiency. The difference in these effects 

highlights the different ways in which testosterone influences responses to status threats. 

Testosterone appears to drive an increase in physiological responses to threats, but may 

blunt an individual’s ability to effectively evaluate a threat at a conscious level. This 

pattern of responses may be particularly problematic when related to health issues; 

individuals with higher testosterone concentrations may be more likely to place 

themselves at greater possible physical risk by not behaviorally addressing their health 

issues. 

The effects observed in Preliminary Study 1 were interesting for a number of 

reasons. First, the observed findings suggest that testosterone is associated with 
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physiological responses and conscious responses to the medical threat in opposing 

directions. Higher concentrations of testosterone were associated with a greater 

magnitude increase in cortisol, but a greater likelihood that the individual would dismiss 

the diagnosis. Second, the observed findings that testosterone was negatively associated 

with an explicit response to the medical threat were more exploratory in nature, and 

suggest a potential biological underpinning for behaviors such as delayed treatment 

seeking. Given the exploratory nature of the self-reported findings, it was important to 

replicate the findings in a follow-up study. To that end, a second study was conducted 

using an identical experimental manipulation but with an increased focus on the self-

reported effects. 
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PRELIMINARY STUDY 2 

 Preliminary Study 2 attempted to replicate the self-reported effects of testosterone 

in response to a medical threat observed in Preliminary Study 1. Because the focus of 

Preliminary Study 2 was on replicating the self-reported responses, more ecologically 

valid variants of the outcome measures from Preliminary Study 1 were used. It was 

expected that a similar pattern of responses to the TAA deficiency diagnosis would be 

observed in Preliminary Study 2 as were observed in Preliminary Study 1. Preliminary 

Study 2 also measured the extent to which participants felt threatened by medical 

conditions in general, not just TAA deficiency. Preliminary Study 2 focused solely on 

self-reported outcomes and did not contain any measure of physiological arousal. 

METHODS 

 As in Preliminary Study 1, Preliminary Study 2 used the TAA paradigm. In 

addition, Preliminary Study 2 also changed out the outcome variables in Preliminary 

Study 1 into a comparable but more subtle and ecologically valid questionnaire. Due to 

budgetary constraints, Study 2 did not include post-diagnosis hormone measures, and 

therefore did not measure physiological response. As with Preliminary Study 1, data was 

collected in two phases. Phase one consisted of a self-report battery completed online 

prior to participants coming to the lab. Phase two was completed in person in the 

laboratory using the same procedure as Preliminary Study 1. 
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Participants. 

Eighty-two undergraduate males from the University of Texas at Austin enrolled 

in the study in exchange for Introduction to Psychology credit.  Twenty-five participants 

were excluded from the analysis for having incomplete data (nine did not complete the 

second phase of the study, nine did not provide assayable saliva samples, six participants 

did not complete the TAA questionnaire, and one participant’s testosterone level was an 

extreme outlier). Of the remaining 57 participants, mean (SD) age was 19.4 (1.0) years, 

and 57.9% self-identified as European-American, 1.8% as African-American, 8.8% as 

Asian or Pacific Islander, 1.8% as Native American, 26.3% as Hispanic, and 3.5% as 

“other.”  Additionally, five participants did not complete the online self-report battery; 

therefore all analyses including anxiety measures include 52 participants. The study was 

approved by the Institutional Review Board at the University of Texas at Austin. 

Self-Report Measures 

As part of the initial phase of the study, participants completed a battery of self-

report questionnaires online. This included the same questionnaires used in Preliminary 

Study 1. In addition, participants also completed the Short Health Anxiety Inventory 

(SHAI; Salkovskis et al., 2002). 

Rather than have participants simply rate on a Likert scale how serious, prevalent, 

etc. they believed the TAA deficiency to be, Preliminary Study 2 utilized more subtle 

outcome measures. Participants were instructed to rate on a scale of 0 to 100 (in 5 point 

increments) how serious they believed 20 different medical conditions to be, including 

TAA deficiency. They also rated, in terms of percent of the population, how prevalent 

they believed these same medical 20 conditions to be. Regarding their test results, 
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participants also rated how confident they were in their results and how concerned they 

were about the diagnosis. Finally, they were asked if they were interested in having a 

follow-up test to confirm their results, whether they would like to schedule a medical 

consultation with a doctor to discuss their results, and whether they would like any 

further information about TAA deficiency. 

Saliva Sampling. 

Saliva samples were obtained and assayed using the same procedures as outlined 

in Preliminary Study 1. Samples were assayed in duplicate in house using the same 

enzyme immunoassay kits purchased from Salimetrics (State College, PA) as Preliminary 

Study 1 with an average intra-assay coefficient of variation (CV) of 5.4% and inter-assay 

CV of 22.3%. Mean (SD) testosterone concentration was 164.52 pg/mL (51.19).  

Statistical Analysis. 

Due to a lack of statistical power structural equation modeling was not used. 

Preliminary Study 2 was analyzed with a series of linear regressions and correlations. The 

outcome variables include: participants’ perceived seriousness of TAA deficiency, 

perceived prevalence of the deficiency among the general population, confidence in the 

diagnostic test, concern regarding their positive diagnosis, their desire for a follow-up 

diagnostic test or consultation with a physician, the average perceived prevalence of 

medical conditions in general, and the average seriousness of medical conditions in 

general. Due to a positive skew, testosterone was log-transformed; all testosterone 

analysis reported uses the log-transformed data. Although there were a priori predictions 
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regarding the direction of effects, all analyses were conducted using more conservative 

two-tailed tests. 

RESULTS 

The main effect of testosterone was tested on the primary outcome variables using 

linear regression; |r|-statistics represents effect size (see Figure 3 for all significant 

regression models). Testosterone significantly predicted participants’ perceived 

seriousness of TAA deficiency (t(55) =1.98, p = 0.05, r = 0.26). Three data points were 

found to violate the constancy of variance assumption; those three data points were 

removed and the regression was re-run. Testosterone still significantly predicted ratings 

of seriousness (t(52) = 2.23, p = 0.03, r = 0.30). Testosterone also marginally predicted 

participants perceived prevalence of TAA deficiency (t(55) = 1.72, p = 0.09, r = 0.23), 

but this effect disappeared when weighted least squares were used to correct for a 

nonconstancy of variance violation (p = 0.82). Testosterone marginally predicted 

perceived prevalence of diseases on average (t(55) = 1.77, p = 0.08, r = 0.23). 

Testosterone did not predict participants’ confidence in the diagnostic test, their concern 

over the diagnosis, their desire for a follow-up test or consult, nor the perceived 

seriousness of diseases on average (all ps > 0.10).  
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Figure 3. Significant regression models predicting self-report outcomes from testosterone 

in Preliminary Study 2. 
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Table 2. Correlations between self-report measures of anxiety and outcome variables in 

Preliminary Study 2  
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The relationships between the self-report measures and the outcome variables 

were examined using correlations; results are presented in Table 2 (see Table 3 for 

correlations among the independent variables and Table 4 for correlations amongst the 

dependent variables). State Anxiety was significantly positively correlated with perceived 

prevalence of the deficiency (r(54) = 0.29, p = 0.03), confidence in the test (r(54) = 0.29, 

p = 0.03), and concern regarding the diagnosis (r(53) = 0.49, p < 0.01), and was 

marginally correlated with the perceived seriousness of the deficiency (r(56) = 0.25, p = 

0.07). 

Table 3. Correlations between testosterone and self-report measures in Preliminary Study 

2 

 

   

  Testosterone    SHAI        BIS     PANAS-N   STAI-T   STAI-S    

Testosterone          - 

SHAI        -0.06   - 

BIS        -0.09         0.36**         - 

PANAS-N              0.24†       0.30*        0.20            - 

STAI-T       -0.02         0.08          0.50**     -0.01           - 

STAI-S                   0.11         0.27*        0.35*        0.71**     0.17            - 

MA                         0.25       -0.14         -0.44**    -0.04        -0.83**    -0.18 

 

Notes: Testosterone = log-transformed basal testosterone, SHAI = Short Health Anxiety 

Inventory, BIS = Behavioral Inhibition Scale, PANAS-N = negative affect subscale of 

the Positive Affect Negative Affect Scale, STAI-Trait = trait subscale of the Spielberger 

State-Trait Anxiety Inventory, STAI-State = state subscale of the Spielberger State-Trait 

Anxiety Inventory   

p < 0.01 = ** 

p < 0.05 = * 

p < 0.10 = † 
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Finally, the relationship between testosterone and self-report measures was 

explored. Testosterone was found to be marginally correlated with only negative affect 

(r(55) = 0.24, p = 0.08), and no other self-report measures (all correlations are presented 

in Table 3).  

Table 4. Correlations between outcome variables in Preliminary Study 2 

 

   

                                    Serious.      Prev.    Confid.   Concern     Test     Consult   Av.-Prev. 

Seriousness                   - 

Prevalence                0.12           - 

Confidence     0.23†       0.05           - 

Concern                          0.27*       0.15        0.34*        - 

Follow-up test               -0.05        -0.16        0.22       0.34*         - 

Follow-up consult         -0.14        -0.14        0.13       0.36**    0.77**        - 

Average prevalence       0.09          0.50**    0.02      -0.05       -0.31*      -0.29*        - 

Average seriousness      0.25†       -0.04       -0.05      -0.18       -0.10       -0.11       -0.02 

 

p < 0.01 = ** 

p < 0.05 = * 

p < 0.10 = † 

 

DISCUSSION 

 Preliminary Study 2 replicated the association between pre-diagnosis testosterone 

concentrations and self-reported responses to the TAA deficiency diagnosis observed in 

Preliminary Study 1; again, higher testosterone levels were associated with a decreased 

concern regarding the diagnosis. In Preliminary Study 1, testosterone predicted a lower 

belief that one actually had the deficiency after having been diagnosed with it, and 

Preliminary Study 2 found that higher testosterone levels predicted lower ratings of 
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perceived seriousness. Higher testosterone levels were also associated with lower 

perceived prevalence of medical conditions in general, suggesting that high testosterone 

individuals were not consciously threatened by these medical conditions (Jemmott et al., 

1986). Higher testosterone was also associated with lower views of the prevalence of 

TAA deficiency, though that relationship dropped to nonsignificance after correcting for 

a constancy of variance violation. In comparing Preliminary Studies 1 and 2, not only did 

testosterone predict a similar set of responses, but the results were all of a similar effect 

size (all |r|s were between 0.23 and 0.30). 

 Preliminary Study 2 also replicated the effects seen in Preliminary Study 1 and 

existing health psychology research for the anxiety measures. State anxiety was 

positively correlated with perceived prevalence of TAA deficiency, concern over the 

diagnosis, perceived seriousness of the deficiency, and confidence in the diagnostic test. 

This matches the set of results found in Preliminary Study 1, in which the anxiety factor 

in the model predicted higher perceived prevalence of the deficiency and higher 

perceived seriousness of the deficiency. As found through much of the health psychology 

literature, anxiety is positively related to taking health threats seriously and viewing them 

as threatening (e.g., Ristvedt & Trinkhaus, 2005). 

 After the results of Preliminary Study 1 were replicated in Preliminary Study 2, 

Study 3 was conceived to further establish the relationship between testosterone and 

responses to status threats. Preliminary Studies 1 and 2 were correlational in nature, 

despite the use of an experimental laboratory manipulation. The possibility remains that 

potential unaccounted for third variables may be driving these effects. One way to help 
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bolster support for the theory that testosterone itself, rather than any lurking variables, is 

directly associated with the observed outcomes would be to artificially manipulate 

participants’ circulating testosterone levels and test for differences in responses as a 

function of that manipulation. To that end, Study 3 utilized an exogenous testosterone 

administration protocol adapted from previous research (Zak et al., 2009) to allow for 

experimental manipulation of participants’ circulating testosterone levels. Additionally, 

having already replicated the effects of the TAA paradigm across two studies, Study 3 

used a new, non-health-related social threat. 
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STUDY 3 

Across two preliminary studies, it was shown that testosterone levels were 

negatively associated with conscious evaluations of a health threat. Higher levels of 

testosterone were linked to a tendency to dismiss the threat, and potentially dismiss 

medical threats, in general. Additionally, Preliminary Study 1 also showed that higher 

levels of basal testosterone were associated with an increased physiological reaction to 

the diagnosis, as evidenced by a greater magnitude increase in cortisol.  However, neither 

of the preliminary studies experimentally manipulated testosterone, the primary variable 

of interest. Thus, there remains the possibility that there are other explanations for the 

observed relationships between testosterone concentrations and the observed outcomes.  

The next step would be to experimentally manipulate individuals’ circulating 

testosterone levels. This can be accomplished through the administration of exogenous 

testosterone. By temporarily elevating an individual’s testosterone levels, it becomes 

possible to test for relationships between fluctuating testosterone levels and behavioral 

and physiological responses to the experimental manipulation. If there is no third variable 

causing the threat response pattern observed in Preliminary Studies 1 and 2, then those 

individuals who receive exogenous testosterone should show a conceptually similar 

pattern of responses to a social threat, decreased behavioral responses and increased 

physiological responses, compared to a control group. 

After replicating the self-reported effects observed in Preliminary Study 1 in 

Preliminary Study 2, the threat manipulation for Study 3 was changed. The threat 

manipulation in Preliminary Studies 1 and 2 was a medical threat, and testosterone’s 
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effects were assumed to be related to the potential threat to one’s social status associated 

with having a medical condition. The connection between a threat to one’s health and a 

threat to one’s status is an indirect one. Health problems leave an individual’s status 

vulnerable to challenges, but are not a direct social threat in and of itself. In addition, 

although a threat to one’s health does have implications for one’s ability to achieve high 

status, the TAA paradigm provides a relatively weak threat to one’s health and in turn is a 

relatively weak manipulation to one’s social status. Therefore, a new experimental 

paradigm was used for Study 3 that provided a both a more direct social threat, as well as 

a theoretically more robust manipulation. 

For the purposes of Study 3, a more direct social threat was desired. If 

testosterone primarily affects behavior and physiology in situations in which social status 

is being threatened, it is important to utilize an experimental manipulation that directly 

threatened one’s social status. To that end, the manipulation was changed from the TAA 

paradigm, an indirect threat to one’s status via health concerns, to a more direct social 

judgment manipulation. Instead, the socially evaluated cold-pressor test (SECPT; 

Schwabe, Haddad, & Schachinger, 2008), a task that has been shown to elicit both 

sympathetic nervous system arousal and HPA-axis activation via social judgment, was 

used.  

The original cold-pressor test (CPT; Hines & Brown, 1932), a test of physical 

endurance, has been shown to reliably elicit sympathetic nervous system arousal by 

having individuals submerge their hands in ice water. An adaptation of the CPT, the 

SECPT (Schwabe, Haddad, & Schachinger, 2008) has been found to induce characteristic 
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HPA-axis activation by including an element of social judgment (i.e., participants are 

“judged” by the experimenters on their performance of the test) in addition to 

sympathetic nervous system arousal. The SECPT provides a number of benefits as an 

experimental paradigm: it elicits both reliable cortisol and cardiovascular responses, it 

includes a clear social evaluation component, and it allows for the measurement of a 

variety of outcome variables. For the purposes of the present dissertation, outcome 

variables included physiological responses, behavioral responses, and psychological 

responses. Physiological responses can be measured via changes in cardiovascular tone, 

as well as changes in salivary cortisol concentrations. Behavioral responses can be 

assessed by measuring participants’ performance on the task itself. Psychological 

responses can be measured by recording conscious evaluations of the threat via subjective 

ratings of the SECPT. By using the SECPT, Study 3 provides a more complete picture of 

how testosterone concentrations are related to the different types of responses to social 

threats. 

As was observed in Preliminary Studies 1 and 2, testosterone has already been 

linked to decreased conscious evaluations of a medical threat. Therefore, individuals with 

high levels of testosterone should also under-react to the SECPT, including subjectively 

experiencing the event as less stressful and unpleasant. It was expected that participants 

who received the testosterone administration would report lower levels of negative 

subjective experiences associated with the SECPT, including self-reported pain, 

unpleasantness, stress, and negative affect. Additionally, because participants who 

received the exogenous testosterone are experiencing these lower levels of negative 
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subjective responses, it was also predicted that they would outperform the placebo 

condition in terms of how long they kept their hand in the water and their self-reported 

pain tolerance. 

With subjective evaluations of the SECPT being of interest, and the observed 

tendency for high testosterone individuals to be dismissive of the TAA deficiency 

diagnosis in Preliminary Studies 1 and 2, emotion regulation style was also measured in 

Study 3. Research on emotion regulation tends to focus on two strategies for regulating 

emotions: cognitive reappraisal and emotional suppression. Cognitive reappraisal 

involves changing how one is thinking about an emotional event or situation in order to 

change the associated emotion. Emotional suppression is the tendency to attempt to force 

oneself to not experience the emotions associated with an event or situation. The 

tendency to suppress negative emotions has been found to cause lower expressive 

behaviors and increased sympathetic nervous system arousal (Butler et al., 2003; Goldin, 

McRae, Ramel, & Gross, 2008; Gross & Levenson, 1993). Emotion regulation style has 

also been found differ between individuals, with some showing a persistent tendency to 

regulate their emotions via suppression (Gross & John, 2003). Although any potential 

relationship between testosterone and emotion regulation style is more exploratory in 

nature, it was expected that if any effect of testosterone existed, it would be related to a 

greater tendency to regulate emotions via suppression. 

In the present study, participants completed the SECPT in order to elicit social 

threat responses, which were measured using a combination of physiology (i.e., 

cardiovascular response, cortisol change), behavior (i.e., SECPT performance), and 
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conscious psychological states (i.e., subjective experience of pain, stress, and 

unpleasantness). The administration of testosterone was expected to increase the 

magnitude of participants’ cardiovascular and cortisol responses to the SECPT, but also 

decrease the negative aspects of their subjective experiences with the SECPT and lead to 

greater performance, relative to the placebo group. Regarding emotion regulation style, 

there were no strong a priori predictions, but it was expected that if any relationship 

existed, it would most likely be a positive association between testosterone and a 

tendency to suppress negative emotions. 

METHOD 

 Participants. 

 As per United States Federal Drug Administration guidelines for the 

administration of exogenous testosterone (Federal Drug Administration, 2012), only 

males participated in the study. One hundred and two males participated in the study, 

with a mean age of 19.3 (1.8) years. Forty-nine percent self-reported as being of 

European descent, 6.9% were African-American, 21.6% were Asian or Pacific-Islander, 

1% was Native American, 19.6% were Hispanic or Latino, and 2% self-reported as 

“other.” All participants were recruited from the University of Texas at Austin’s 

Introduction to Psychology subject pool and were compensated with course credit for 

their participation.  
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Procedure. 

 Participants reported to the lab individually and were met by the experimenter. 

Participants were informed that there was a possibility that they will be administered a 

one-time dose of testosterone and were asked to read a screening questionnaire. After 

reviewing the screening questionnaire, participants read and signed the consent form. 

After consenting to participate, participants were asked to provide a saliva sample to 

serve as the pre-administration baseline measure of testosterone. Following the initial 

saliva sample, participants were then instructed to administer the transdermal testosterone 

(or placebo) cream. Once the cream had been applied, participants were lead to a room in 

which they were asked to wait for 2.5 hours, as per previously established protocols and 

time courses for transdermal testosterone administration (Rolf, Kemper, Lemmnitz, 

Eickenberg, & Nieschlag, 2002; Wang et al., 2000; Zak et al., 2009).  During this time 

they completed a self-report battery.  

After the waiting period, participants were led back to the laboratory room in 

which they had applied the cream. They provided an initial cardiovascular reading before 

being informed that they will be completing the CPT; the task was presented to the 

participants as a traditional CPT, not the socially evaluated variant. They provided a 

second saliva sample and completed a second set of questionnaires. They then completed 

the SECPT, during which cardiovascular measures were repeatedly taken by the 

experimenter. After the SECPT, they completed another small set of self-report 

questionnaires, and after a 15 minute waiting period they provided a last saliva sample 

and cardiovascular measure before being debriefed. It takes at least 15 minutes for 
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steroid hormones to transfer from blood into saliva, therefore the third saliva sample 

corresponds back to blood levels of testosterone and cortisol while the participants are 

actively doing the SECPT (Schultheiss & Stanton, 2009).  

 Self-report batteries. 

 Over the course of the study, participants were asked to complete three sets of 

self-report questionnaires. The initial battery was completed immediately after 

administering the cream during the 2.5 hour waiting period. It included a demographic 

questionnaire, the TIPI, SHAI, Repressive Coping Scale, the BISBAS, the PANAS, the 

Swann & Hill 5-item dominance scale (Swann & Hill, 1982), both scales of the STAI, 

and a subset of participants also completed the Emotion Regulation Questionnaire (ERQ; 

Gross & John, 2003). After the 2.5 hour waiting period, participants were told that they 

would be completing the CPT, and were asked to complete a questionnaire on attitudes 

towards experimental pain (Frid, Singer, & Rana, 1979) and the ERQ before completing 

the task. After completing the SECPT, participants completed three questionnaires before 

finishing the study. The first asked them to rate on a scale of 0-100, in 10-point 

increments, how unpleasant, stressful, and painful the CPT was. It also asked them to 

provide a brief description of how they spent the waiting period (e.g., “did homework,” 

“did reading for class,” etc) and to briefly summarize their experience with the study, the 

testosterone administration, and/or the CPT. They were also asked to complete the 

PANAS and STAI-State scales a second time. 
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 Testosterone administration. 

 At the start of the study, participants reviewed a screening questionnaire regarding 

testosterone administration. If the participant did not pass the screening questionnaire, 

they were still allowed to participate in the study but were told that they would be placed 

in the placebo condition. In total, nine participants were placed in the placebo condition 

because of concerns over the administration protocol (six did not pass the screener, two 

were scholarship athletes concerned about issues with steroids, and one refused to receive 

the administration). If the participant passed the screening questionnaire, they were 

informed that they will be applying a cream to their torso that may or may not contain 

testosterone. The administration protocol for both placebo and testosterone were 

identical. The experimenter placed an oral syringe pre-loaded with 2 mL of a white cream 

on the counter prior to the participant’s arrival; this was a single-blind design, the 

experimenter was not blind to condition. If the participant had been placed in the 

testosterone administration condition, the 2 mL of cream was loaded with 0.1 grams of 

testosterone (i.e., the equivalent of 10g of 1% Androgel; c.f., Zak et al., 2009). If the 

participant had been placed in the placebo condition, the vial was loaded with unscented 

hand lotion. The participant was asked to remove his shirt and put on a pair of disposable 

gloves. The participant would then empty the contents of the syringe into his palm and 

apply it to his torso, before putting his shirt back on. The gloves were disposed of in a 

biohazard bin and the participant washed his hands with soap and water. After the 

administration of the cream, the participant was led to a separate room and asked to wait 

until the experimenter returned for the second part of the study. 
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 Socially evaluated cold-pressor test. 

 The traditional CPT consists of participants placing a hand or foot in ice water 

and keeping it submerged for as long as possible (for safety reasons, there is usually a 

three minute maximum duration before the experimenter stops the task). In the socially 

evaluated variation of the CPT, participants complete the CPT while being videotaped 

and directly observed by a female experimenter (Schwabe, Haddad, & Schachinger, 

2008). The original CPT has reliably elicited sympathetic nervous system activation, such 

as increased skin conductance and blood pressure, but has not reliably elicited HPA axis 

activation. The addition of the social evaluation component, though, has been shown to 

elicit typical HPA activation, as seen by a temporary elevation in cortisol levels followed 

by a decline back to baseline (Schwabe, Haddad, & Schachinger, 2008). 

 In the present study, once participants returned to the laboratory room following 

the 2.5 hour incubation period, they sat in a chair in the center of the room with small 

tables on either side of them. There was a blood pressure monitor on the table to their 

right, and the cuff was placed on their right arm and left on for the remainder of the 

experiment. After a baseline cardiovascular measure was taken, a bucket filled with ice 

and water was placed on the table to their left (mean (SD) water temperature was 0.06 

(0.9)° C or 32.1 (1.7)° F). The CPT procedure was explained to the participants; they 

were told that they will be asked to place their left hand in the ice water, submerging it up 

past the wrist, and instructed to hold their hand in the water for as long as possible. 

Participants were also instructed to inform the experimenter verbally when their hand 

began to hurt from the cold, but that their primary goal was to keep their hand in the ice 
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water for as long as possible. Prior to completing the SECPT, participants’ hand 

temperatures were taken (mean (SD) hand temperature was 35.8 (0.4)° C or 96.5 (0.73)° 

F). The experimenter would stop the participant after three minutes if the participant’s 

hand was still in the water, but the participants were not told of this time limit.  

While the participants completed the SECPT, the experimenter took 

cardiovascular measures every 45 seconds for 4 minutes. The first read-out was taken 15 

seconds after the participant initially submerged his hand, and readings were repeatedly 

taken every 45 seconds until one minute beyond the three minute maximum allowable 

duration. A final cardiovascular measure was taken fifteen minutes following the 

completion of the SECPT. This yielded a total of eight sets of cardiovascular measures: 

baseline, six during the SECPT, and a final recovery measurement. Participants were 

videotaped, but these recordings were not saved. Unlike the original SECPT design, 

experimental sessions in the present study were conducted by a male experimenter. Also 

unlike the original SECPT, participants were not given any explicit criteria regarding 

how the video tapes would be evaluated. In the original design, participants were told that 

the tapes would be used to analyze their facial expressions (Schwabe et al., 2008). 

Saliva Sampling. 

All three saliva samples were collected using the same protocol. Participants 

passively drooled into a 2 mL sterile vial, and samples were immediately frozen 

(Schultheiss & Stanton, 2009).  Unlike Preliminary Studies 1 and 2, participants were not 

given chewing gum to stimulate salivation, as the use of chewing gum has been known to 

hinder participants’ ability to provide multiple samples, as well as possibly distort 
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measurements of steroid hormones (van Anders, 2010). Saliva samples were assayed in 

duplicate in house by the experimenter for testosterone and cortisol using the same 

enzyme immunoassay kits purchased from Salimetrics (State College, PA) that were used 

for Preliminary Studies 1 and 2. Means, standard deviations, and inter-assay and intra-

assay CVs are reported in Table 5. 

Table 5. Mean (SD) concentrations and assay diagnostics for testosterone and cortisol in 

Study 3. 

Testosterone (pg/mL) 

 

   

      Placebo  Administration Intra-assay CV          Inter-Assay CV 

 

Time 1      308.80 (290.14) 509.57 (401.34)      6.55%             HC: 10.4% 

 

Time 2       369.97 (345.48) 2890.90 (6419.11)               LC: 27.2% 

 

Time 3      423.05 (571.52) 1919.75 (1416.75) 

 

   

Cortisol (ng/dL) 

   

      Placebo  Administration Intra-assay CV          Inter-Assay CV 

 

Time 1      0.32 (0.20)             0.26 (0.14)        7.60%  HC: 4.2% 

 

Time 2       0.18 (0.10)             0.16 (0.10)     LC: 5.7% 

 

Time 3       0.24 (0.14)            0.29 (0.23) 

 

Notes: HC and LC refer to high controls and low controls, respectively. CVs are 

calculated across all time points. Inter-assay CVs calculated off of manufacturer provided 

control concentrations. 
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Statistical Analysis. 

Analysis was conducted with independent samples t-tests and ANCOVAs. All 

analyses were two-tailed, despite a priori predictions regarding the direction of effects. 

As such, marginal effects (i.e., p-values between 0.10 and 0.05) are also discussed, as 

these would have reached significance with a more lenient one-tailed analysis. 

Three cardiovascular measures, systolic and diastolic blood pressure and pulse 

rate, were analyzed using area under the curve (AUC) analysis (Pruessner, Kirschbaum, 

Meinland, & Hellhammer, 2003), which is the computation of a single value representing 

an entire response curve. This allows for comparing entire response curves across 

individuals and/or between conditions. Two types of AUC values were calculated for 

each cardiovascular measure. AUC with respect to ground (AUCg) compares all 

participants’ response curves with respect to a common zero (i.e., the area under the 

curve down to the actual value of zero), and AUC with respect to increase (AUCi) 

compares participants’ response curves to each of their individual baselines (i.e., the area 

under the curve down to the individual’s baseline value). For example, assume that a 

participant had an initial pulse rate of 60 beats per minute. That participant’s AUCg 

calculation would include the entire area under their response curve down to 0 beats per 

minute, whereas his AUCi calculation would only include the area under the response 

curve down to his initial baseline rate of 60 beats per minute. Essentially, the difference 

between AUCg and AUCi is that AUCi calculations control for idiosyncratic differences 

in baseline cardiovascular tone, whereas AUCg does not (i.e., AUCi is simply the same 

as AUCg with the area below the baseline measure subtracted away). All AUC measures 
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were tested using ANCOVAs with condition as the fixed factor and SECPT duration (i.e., 

how long the participant kept their hand in the water) as a covariate.  

Analysis was also conducted to test whether hand temperature should be included 

as an additional covariate. Due to missing data concerns with hand temperature 

measurements resulting from equipment error (21 participants were unable to have their 

hand temperature recorded), linear mixed models, rather than ANCOVAs, were used 

because of their ability to handle missing data (Wang & Goonewardene, 2004). Condition 

was included as a fixed effect and duration and temperature were included as random 

effects. Hand temperature did not significantly contribute to any models; therefore hand 

temperature was removed from all subsequent analyses. 

Regarding the nine participants who were aware that they were in the placebo 

condition, all analyses were conducted both with them included and excluded. If the 

results differed, both results are reported. If the results did not differ, only the analysis in 

which they are included will be reported in the interest of retaining statistical power. 

RESULTS 

Mean (SD) hormone concentrations and CVs for all assays, both testosterone and 

cortisol, are presented in Table 5. The mean testosterone concentrations are much higher 

than what is typically observed in healthy adult males (Liening, Stanton, Saini, & 

Schultheiss, 2010). A subset of the saliva samples were shipped to Salimetrics (State 

College, PA) to have the assay results verified, and the inflated results were found to not 

be laboratory specific. This suggests that the sample themselves were somehow 

contaminated. To test for possible contamination, a t-test was conducted to compare the 
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baseline testosterone concentrations of the first 18 participants, who were all in the 

placebo condition and run before the testosterone cream had been introduced to the 

laboratory setting, to the baseline concentrations of the remaining participants. There was 

a significant difference in baseline concentrations between the two groups (t(97) = 3.61, p 

< 0.01), with the initial group of participants having a much lower concentration of 

testosterone at baseline (142.85 pg/mL v. 462.18 pg/mL). When comparing the initial 

group of participants to the remaining placebo participants, the difference holds across all 

three time points (baseline: t(50) = 3.28, p < 0.01; time 2: t(48) = 2.94, p < 0.01; time 3: 

t(50) = 2.62, p = 0.01). This suggests that once the testosterone cream was introduced 

into the experimental protocol, it managed to contaminate all samples, including baseline 

samples and samples from participants in the placebo condition.  

The specific route of contamination is unknown, as the experimenter never came 

into direct contact with the cream and did not directly handle the samples prior to 

assaying. There is anecdotal evidence that steroid hormone cream may contaminate 

samples much more easily than generally expected, and that established procedures for 

administrating the cream and handling procedures for saliva samples may not be 

sufficient to prevent contamination (Wolthuis & de Vreeze, 2005). The inflation appears 

to be relatively uniform, and approximately 280% on average. Due to this inflation issue, 

testosterone concentrations were not used as independent variables in any analyses. 

Testosterone concentrations were only used to verify the administration protocol because 

of concerns regarding the validity of individual testosterone concentration values.  
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A repeated measures ANOVA was used to test the effectiveness of the 

testosterone administration procedure; there was a significant time x condition effect 

(F(2, 91) = 17.33, p < 0.01; Figure 4). In conducting separate repeated measures 

ANOVAs for each condition, the administration group showed a significant change over 

time (F(1.5, 64.7) = 27.27, p < 0.01 after a Greenhouse-Geisser correction for sphericity 

violation), but the placebo condition did not (p = 0.26). In examining the pairwise 

comparisons within the administration condition, there was a significant increase between 

time points 1 and 2 (p < 0.01), but not between time points 2 and 3 (p = 0.13).  

Figure 4. Testosterone levels, by condition, across all three time points in Study 3. Error 

bars represent two standard errors. 

 

  

0 

500 

1000 

1500 

2000 

2500 

3000 

3500 

4000 

4500 

5000 

-0.5 0.5 1.5 2.5 3.5 

Te
st

o
st

er
o

n
e 

(p
g/

m
L)

 

Time (Hours) 

Placebo 

Admin 



 57 

 SECPT Performance. 

The duration that one kept his hand in the ice water was not found to significantly 

differ between the two conditions (p = 0.31). Duration featured an extreme ceiling effect, 

as 47 participants (46%) reached the three minute maximum; Monte Carlo simulations 

were used to verify the validity of the t-test results, and there was still no difference 

between the two conditions after 10,000 iterations (p = 0.31). A X
2
 test revealed that there 

was also no difference in the likelihood that a participant would reach the three minute 

maximum as a function of condition (p = 0.86).  

Pain threshold was operationalized as the amount of time between the participant 

placing his hand in the ice water before he verbally reported that his hand hurt. Thirty-

seven participants (36%) never reported their hand as hurting before the three-minute 

mark, and among the 65 participants who did report pain, there was no significant 

difference in threshold between conditions (p = 0.50). Again, Monte Carlo simulations 

were used to verify the results due to a significant negative skew, and the results 

remained nonsignificant after 10,000 iterations (p = 0.49). A X
2
 test also revealed that 

there was no difference in the likelihood that a person would not report any pain as a 

function of condition (p = 0.64).  

 Cardiovascular responses. 

Due to equipment error, a number of participants had incomplete cardiovascular 

measurements during the SECPT; of the eight measurements that should have been taken, 

two participants had five or fewer, nine had six measurements, and 20 had seven 

measurements, leaving 71 participants with the full eight sets of cardiovascular 
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measurements. Due to the way in which they are calculated, AUCs are able to be 

calculated around missing data (Pruessner et al., 2003). ANOVAs were used to determine 

if participants with missing data yielded significantly different AUCs from participants 

with full data, and it was found that participants with one missing set of cardiovascular 

measurements were not significantly different from those with full data sets (ps ranged 

from 0.13 to 0.99 for all six measurements’ Scheffe post-hoc contrasts), but that any 

more than one missing measurement yielded significantly different AUCs (four of six 

AUC measurements had ps < 0.10). Therefore, all analyses using AUCs for 

cardiovascular measurements include 91 participants; 71 participants with full data and 

20 participants with a single missing data point. 

 Because the research question of interest involves testing the overall magnitude of 

the response curves between condition, AUCg was the primary measure of interested 

(Pruessner et al., 2003). In order to address the possibility of finding AUCg effects 

because of inflated baseline measures in one group, independent samples t-tests were 

conducted on the baseline cardiovascular measures to assess whether there were 

differences between the groups at baseline. There were no significant differences between 

the conditions (systolic: p = 0.21, diastolic: p = 0.82, and pulse rate: p = 0.36). In the 

interest of conducting thorough analyses, both AUCg and AUCi measures were tested, 

but AUCg was the primary outcome of interest. 

To test for differences in cardiovascular response by condition, ANCOVAs were 

used with condition as the fixed factor and duration the participant kept his hand in the 

ice water as a covariate; all results reported are for condition after controlling for 
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duration, and effect sizes for significant results are reported as |r|-values estimated from 

obtained η
2
 values. AUCg measurements for systolic blood pressure (F(1, 88) = 6.30, p = 

0.01, r = 0.37) and pulse rate (F(1, 88) = 4.11, p < 0.05, r = 0.22) significantly differed 

between condition, and AUCg for diastolic blood pressure was marginally different 

between conditions (F(1, 88) = 3.53, p = 0.06, r = 0.33). For all measures, the 

testosterone-administration condition had a higher AUCg compared to the placebo 

condition. Response curves by condition for each of the cardiovascular measures are 

presented in Figure 5. There were no significant differences in AUCi for any of the three 

measures (systolic: p = 0.56, diastolic: p = 0.66, and pulse rate: p = 0.99). 

 After removing the nine participants who were aware that they had been placed in 

the placebo condition, the results changed slightly for most analyses. The differences 

between conditions for systolic blood pressure AUCg remained significant following the 

exclusion (F(1, 82) = 5.85, p < 0.02, r = 0.38). Diastolic blood pressure remained 

marginally significant (F(1, 82) = 3.20, p = 0.08, r = 0.33), and pulse rate dropped to 

marginal significance (F(1, 82) = 2.89, p = 0.09, r = 0.19). AUCi for systolic and 

diastolic blood pressure and pulse rate remained nonsignificant (ps = 0.43, 0.36, and 0.81, 

respectively). 

 As a result of the large ceiling effects in CPT performance, a follow-up series of 

analyses were run testing between group differences only among those participants who 

did not reach the three minute maximum. Among the remaining 56 participants, 29 were 

in the placebo condition and 27 were in the testosterone administration condition. Again, 

ANCOVAs were run with condition as the fixed factor and duration as the covariate. 
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Differences in AUCg were significant for systolic blood pressure (F(1, 56) = 6.20, p  = 

0.02) and diastolic blood pressure (F(1, 56) = 6.08, p = 0.02), and pulse rate was 

marginally significant (F(1, 56) = 3.57, p = 0.06). Differences in AUCi were significant 

for diastolic blood pressure (F(1, 56) = 7.63, p < 0.01), marginally significant for systolic 

blood pressure (F(1, 56) = 3.60, p = 0.06), and nonsignificant for pulse rate (p = 0.36). 

 Finally, as a follow-up to the significant differences in response curve magnitude, 

differences between conditions were compared for change from baseline to peak and 

peak to recovery to further explore how participants’ cardiovascular responses differed. 

An initial analysis using t-tests found no significant differences between groups at peak 

for systolic or diastolic blood pressure or heart rate (ps = 0.40, 0.12, and 0.19, 

respectively). A series of t-tests were also run to test for differences in recovery; there 

was no significant differences between conditions at the final time point for systolic or 

diastolic blood pressure or heart rate (ps = 0.36, 0.34, and 0.38, respectively). In order to 

measure change from baseline, peak measures were regressed on to baseline measures 

and the residuals were saved. Change in systolic blood pressure and heart rate did not 

differ between conditions (ps = 0.89 and 0.39, respectively). Change in diastolic blood 

pressure marginally differed between condition (t(96) = 1.69, p < 0.10), with the 

administration condition showing a greater increase. Change from peak to recovery was 

examined using the same residual method. There were no significant differences between 

condition for systolic or diastolic blood pressure or heart rate (ps = 0.60, 0.85, and 0.74, 

respectively).  



 61 

Figure 5. Cardiovascular responses to SECPT in Study 3. Time coinciding with 

performing the SECPT is represented via the vertical black box. 
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 Cortisol responses. 

 A repeated measures ANCOVA was used to test cortisol responses, with 

condition as the between subjects factor and duration as a covariate. Due to skew, cortisol 

was log-transformed, and all subsequent analysis was performed using the transformed 

cortisol. There was a significant time x condition effect (F(1, 96) = 4.19, p = 0.04, r = 

0.20). Both conditions’ experienced a significant increase in cortisol from before to after 

the SECPT (administration: F(1, 48) = 4.80, p = 0.03, r = 0.30; placebo: F(1, 49) = 12.09, 

p < 0.01, r = 0.45).  

To test for differences between conditions in magnitude of cortisol response, 

cortisol concentrations following the SECPT were regressed on to cortisol concentrations 

immediately prior to completing the SECPT (i.e., concentrations measured from the 

second saliva sample), and the unstandardized residuals were saved. The residuals were 

then used as the DV in an ANCOVA with condition included as the fixed factor and 

duration as a covariate. There was a marginally significant difference in cortisol response 

between conditions (F(1, 96) = 3.03, p = 0.09, r = 0.18). As seen in Figure 6, the 

magnitude of the increase was greater among the administration condition. After 

removing the nine participants who were aware that they had been placed in the placebo 

condition, the effect dropped to nonsignificance (p = 0.14). It bears mentioning that these 

are two-tailed tests, and the effect is in the predicted direction. A less conservative one-

tailed test would pass the alpha = 0.05 threshold with all participants included (p = 0.04) 

and would remain marginally significant even after removing the nine participants (p = 

0.07). 
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Figure 6. Cortisol response to SECPT by condition in Study 3. Error bars represent two 

standard errors. 

 

 

Self-reported outcomes. 

After administration, but prior to the SECPT, self-reported emotion regulation 

style was measured, as well as explicit attitudes towards experimental pain. Because 

these measures were taken prior to completing the SECPT, duration was not included as a 

covariate and all analysis was conducted using independent samples t-tests. There were 

no significant differences between conditions in views of experimental pain for either the 

control or stress subscales (ps = 0.49 and 0.82, respectively). In testing emotional 

regulation style, it was found that there was a significant difference between conditions in 

tendency to use cognitive reappraisal (t(100) = 2.19, p = 0.03). A subset of the sample (N 

= 64) also completed the ERQ as part of the initial battery. Among this subset of 

Pre-SECPT Post-SECPT 
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participants, this difference dropped to marginal significance when controlling for the 

initial ERQ responses (t(62) = 1.70, p < 0.10). In both instances, the administration 

condition reported lower rates of cognitive reappraisal (Figure 7). There were no 

significant differences in tendency to suppress negative emotions either with or without 

controlling for initial ERQ responses (ps = 0.81 and 0.66, respectively).  

 

Figure 7. Self-reported tendency to use cognitive reappraisal to regulate emotions 

following SECPT and self-reported tendency to use cognitive reappraisal 

after controlling for initial ERQ scores in Study 3. Error bars represent two 

standard errors. 
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For the remaining self-report outcomes, ANCOVAs were used to test for 

differences between conditions while controlling for the duration that participants kept 

their hand in the ice water. There were no significant differences between conditions in 

self-reported unpleasantness (p = 0.57), CPT-related stress (p = 0.89), or self-reported 

pain (p = 0.13). Due to normality concerns with all three variables, Monte Carlo 

simulations were run to verify the results. Following 10,000 iterations, unpleasantness (p 

= 0.72), CPT-related stress (p = 0.80), and pain (p = 0.13) remained nonsignificant. 

Additionally, there was no significant difference between conditions in state anxiety, as 

measured by the STAI-state scale, following the SECPT (p = 0.36), and there were no 

significant differences between conditions after controlling for baseline STAI-state scores 

(p = 0.91). 

Next, positive and negative affect following the SECPT were tested using 

ANCOVAs. Self-reported affect was measured during the initial battery of 

questionnaires, as well as upon completing the SECPT. Therefore, both positive and 

negative affect were tested for both uncontrolled post-SECPT scores and post-SECPT 

scores after controlling for initial scores. There were no differences between condition for 

uncontrolled positive or negative affect (ps = 0.15 and 0.92, respectively), and no 

differences after controlling for initial PANAS scores for positive or negative affect (ps = 

0.45 and 0.28, respectively). 

As a follow-up to the lack of differences between conditions for self-report 

measures, only those participants who were unable to reach the three minute limit were 

tested. As stated above, condition was independent of whether or not the participant 
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reached three minutes (p = 0.86). After removing those participants who reached three 

minutes, N = 56 with 29 participants in the placebo condition and 27 participants in the 

testosterone condition. The same series of ANCOVAs were run on all the self-report 

measures, but again there were no significant differences between conditions (all ps > 

0.2). 

DISCUSSION 

 Study 3 provided a partial replication of the effects observed in Preliminary 

Studies 1 and 2. The testosterone administration condition showed greater physiological 

response to the SECPT compared to the placebo group across a variety of measures. The 

administration condition showed a greater magnitude increase in cortisol following the 

SEPCT, though both conditions showed a significant increase. The testosterone 

administration condition also showed a greater cardiovascular response.  

Unlike Preliminary Studies 1 and 2, Study 3 included clear behavioral outcomes, 

rather than relying solely on self-reported responses to questionnaires. Although it was 

expected that the administration condition would out-perform the placebo condition on 

the SECPT, there were no behavioral differences between conditions. There were no 

differences in how long participants kept their hands in the ice water, nor were there 

differences in the amount of time between submerging their hands and reporting pain. 

Condition did not predict whether or not the participant would reach the maximum 

allowable time in the ice water or make it through without reporting pain. It is possible 

that the lack of difference in performance may be due to the SECPT being insufficiently 

difficult. Forty-six percent of participants reached the three minute maximum and 36% 
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never reported their hand as hurting. A ceiling effect of that magnitude, especially for 

duration, would almost certainly obscure any effect that the testosterone administration 

may have had. 

Much like the behavioral outcomes, Study 3 did not find any differences between 

conditions in the self-reported outcomes. The administration of exogenous testosterone 

was not related to the expected decrease in subjective stress, pain, or reported 

unpleasantness of the CPT. Nor was it related to positive or negative affect following the 

SECPT. Additionally, there were no differences between conditions in how participants 

viewed experimental pain or their self-reported tendency to suppress negative emotions. 

There was an observed difference between conditions, however, for the tendency to use 

cognitive reappraisal to regulate emotions, with the administration condition reporting 

lower rates of cognitive reappraisal. It was expected that if testosterone had any 

relationship to emotion regulation style at all, it would be a positive association with a 

tendency to suppress negative emotions. Given that there were no a priori expectations 

that testosterone would be negatively associated with tendency to cognitively reappraise, 

any theoretical interpretation of this difference should be made with extreme caution. 

The differences between Preliminary Studies 1 and 2 and Study 3 in regards to 

self-reported effects may be due to differences in endogenous and exogenous 

testosterone. A number of studies have shown that even while exogenous testosterone 

may elicit behavioral or physiological effects, it will often not result in changes in 

subjective or self-reported outcomes (Terburg Aarts, & van Honk, 2012; Tuiten et al., 

2002; van Honk et al., 2005). This appears to be especially true among males who have 
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normal testosterone levels prior to exogenous administration (O’Connor, Archer, Hair, & 

Wu, 2002).  

Methodologically, there is the possibility that the SECPT was not tapping into the 

same response systems as Preliminary Studies 1 and 2. It is possible that participants in 

Study 3 were not experience the SECPT as a true threat, but more likely only a challenge. 

Previous researchers have differentiated between threats and challenges by considering 

the degree to which the individual is able to effectively address or cope with the 

impending situation (Tomaka et al., 1993). An individual is likely to feel threatened in a 

situation in which the degree of danger is larger than the individual’s ability to actually 

deal with that danger. Conversely, a challenge is a situation in which the individual feels 

prepared to effectively cope with the impending danger. The implications of this 

difference would theoretically be seen in individuals’ responses to the event. Threatened 

individuals would experience greater stress and anxiety, whereas challenged individuals 

may respond with an increased motivation to perform and meet the challenge (Koolhaas 

et al., 2011; Tomaka et al., 1993). If the participants are experiencing the SECPT as a 

true challenge rather than a social threat, that could possibly account for not only the lack 

of self-reported effects but may also explain the large portion of participants reaching the 

three minute maximum. 

Although Study 3 failed to provide evidence that testosterone will significantly 

affect conscious or behavioral responses, it did provide further evidence of testosterone’s 

effects on physiology. Even though Study 3 did not replicate Preliminary Studies 1 and 2 

completely, it did provide support for the notion that testosterone exerts an influence on 
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physiological responses to a status threat. Specifically, Study 3 showed a relationship 

between the testosterone administration and both increases in sympathetic nervous 

system arousal and increases in circulating cortisol. These physiological arousal effects 

may signal a physical mobilization to meet the status challenge the SECPT represents. 

That the results for a number of physiological responses showed a significant difference 

between conditions, but none of the self-report measures or behavioral measures differed, 

illustrates the varied ways in which testosterone influences responses to status threats. 
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GENERAL DISCUSSION 

 Across three studies, the effects of testosterone on responses to status threats were 

examined. As previous research has established, testosterone is strongly related to 

dominance and status concerns (Mazur & Booth, 1998). This means that testosterone’s 

relationship to threat response is very apparent when social status is what is being 

threatened. When high status is denied or threatened, it was expected that individuals 

high in testosterone would exhibit a pattern of responses that included an increase in 

physiological arousal, as well as a possible decrease in consciously engaging with that 

threat. To that end, three studies were conducted examining testosterone’s association 

with physiological, psychological, and behavioral responses to status threats. 

Preliminary Studies 1 and 2 focused on testosterone’s effects on responses to a 

medical threat, including conscious evaluations of the threat and physiological responses 

to the threat. Both Preliminary Studies 1 and 2 found that high levels of basal testosterone 

were associated with a tendency to consciously dismiss the threat of a medical diagnosis. 

Higher testosterone levels were associated with a tendency to view the TAA deficiency 

as not as serious (Preliminary Study 2) or to not believe that one actually had the 

deficiency despite being diagnosed with it (Preliminary Study 1). Additionally, 

Preliminary Study 1 also found that higher testosterone concentrations were associated 

with a greater increase in cortisol levels after diagnosis. Given that the presence of illness 

can decrease one’s ability to achieve high status (Josephs et al., 2012), the results of 

Preliminary Studies 1 and 2 offer support for the predicted relationship between 

testosterone and threat response. High concentrations of testosterone were associated 
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with greater physiological arousal, potentially as a means to facilitate confronting the 

challenge to one’s status (Josephs et al., 2006), but high testosterone concentrations were 

also associated with consciously downplaying or dismissing the threat. 

Study 3 included an experimental manipulation of participants’ testosterone 

levels, and measured physiological, behavioral, and self-reported responses to a socially 

evaluated endurance task. Study 3 was able to partially replicate the findings from the 

preliminary studies, specifically the physiological effects observed in Preliminary Study 

1. Participants who received the exogenous testosterone showed a greater physiological 

response to the SECPT than their placebo counterparts. The administration condition had 

a greater magnitude response for cortisol, heart rate, and blood pressure, compared to 

placebo. Study 3 did not, however, replicate the self-reported results of the preliminary 

studies. There was no difference between conditions in how unpleasant, stressful, or 

painful they reported the CPT to be. There was also no difference in positive or negative 

affect or state anxiety. Performance on the SECPT, as measured by how long they kept 

their hand in the ice water and how long it took before they reported that their hand hurt, 

also did not differ by condition.  

As to the lack of replication from Preliminary Studies 1 and 2 to Study 3, there 

are a pair of possible explanations. First, it is not unusual for exogenous testosterone to 

not elicit self-reported effects (O’Connor et al., 2002; Terburg et al., 2012; Tuiten et al., 

2002; van Honk et al., 2005). Second, the nature of the SECPT may have made detecting 

performance differences difficult. The large ceiling effects for the performance measures 

may be obscuring any possible differences between conditions. 
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All three studies showed some combination of the same pattern of effects of 

testosterone on threats to social status. High levels of testosterone were associated with 

greater physiological responses to threat (Preliminary Study 1 and Study 3), as well as a 

tendency to consciously downplay or dismiss a potential threat to one’s status 

(Preliminary Studies 1 and 2). It is possible that the tendency to be consciously 

dismissive of medical threats is related to a lack of punishment sensitivity (Montoya et 

al., 2012; Stanton et al., 2011), but it may also dependent on the nature of the threat itself 

(Koolhaas et al., 2011; Tomaka et al., 1993). A medical diagnosis is not a threat that can 

be physically bested; the mere acknowledgement of a physical ailment may result in a 

loss of status. Therefore, individuals preoccupied with maintaining high status may be 

motivated to denigrate status threats that they are unable to fully control or adequately 

respond to. 

 Even though the self-reported effects observed in Preliminary Studies 1 and 2 

were not replicated in Study 3, physiological responses to threat were replicated across 

Preliminary Study 1 and Study 3. Preliminary Study 1 focused on endogenous 

concentrations, and Study 3 experimentally manipulated testosterone levels; both studies 

found the same effect of testosterone on cortisol response. Higher levels of testosterone 

predicted greater elevations in cortisol in response to an experimental threat compared to 

lower levels of testosterone. In addition to the replicated cortisol responses, Study 3 also 

found that experimentally elevated levels of testosterone led to greater cardiovascular 

responses. It may be that the physiological arousal associated with high testosterone is 

meant to facilitate a behavioral response to the threat; when one’s status is threatened, 



 73 

one must be prepared to defend or attempt to regain status (Josephs et al., 2006; Mehta et 

al., 2008). It seems unlikely that these physiological responses are due to the experience 

of stress (Koolhaas et al., 2011), as there were no differences in relevant self-report 

measures, such as state anxiety or negative affect following the SECPT. 

 Although Study 3 replicated the physiological results found in Preliminary Study 

1, it failed to replicate the conscious, self-reported effects found in Preliminary Studies 1 

and 2. One possible reason for this lack of replication could be the nature of exogenous 

testosterone. A number of studies have shown that exogenous testosterone can elicit 

behavioral, physiological, and other nonconscious effects, but will often not result in 

changes in subjective or conscious outcomes. For instance, testosterone administration 

can increase physical sexual arousal, but subjective sexual arousal remains unchanged 

(Tuiten et al., 2002). Testosterone administration also affects responses to facial 

expressions signaling social challenges, but only outside of conscious awareness 

(Terburg et al., 2012). Additionally, exogenous testosterone decreases behavioral aspects 

of fear, but has been shown to leave subjective anxiety unchanged (van Honk et al., 

2005). The lack of testosterone administration effects on conscious or self-reported 

outcomes seems to particularly apply to men who have normal levels of testosterone prior 

to administration (O’Connor, Archer, Hair, & Wu, 2002). Previous research suggests that 

exogenous testosterone may simply not affect conscious, self-reported outcomes. 

 Taken together, these three studies illustrate some of testosterone’s effects on 

responses to status threats. High testosterone concentrations appear to be positively 

associated with physiological arousal after status has been threatened, presumably to 
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facilitate behavioral responses to the loss or threatening of one’s status. Additionally, 

testosterone levels were negatively associated with taking a medical threat seriously. This 

particular effect may be dependent on the type of manipulation used, specifically whether 

the participants experienced a true threat or simply a challenge (Tomaka et al., 1993). 

The degree to which an individual feels capable of effectively responding to the situation 

has implications for the underlying coping mechanisms at play (Koolhaas et al., 2011; 

Tomaka et al., 1993). In the context of the present dissertation, it is likely that the 

participants in Preliminary Studies 1 and 2 were experiencing a true threat response, 

whereas the participants in Study 3 were responding to what they perceived to be a 

challenge. Preliminary Studies 1 and 2 featured a threat in the form of a medical 

diagnosis, whereas Study 3 used a socially evaluated endurance task that may be better 

characterized as a challenge. The lack of control inherent in the medical threat, which is 

not a feature of the SECPT, is an important distinction in whether or not the manipulation 

elicits a true threat response. The difference between threats and challenges may underlie 

the difference between Preliminary Studies 1 and 2 and Study 3 in regards to the presence 

or lack of self-reported effects. Although, as mentioned above, the lack of observed 

effects may simply be the result of the differences between exogenous and endogenous 

testosterone. 

 This pattern of responses has profound implications for understanding a number 

of real world behaviors. Preliminary Studies 1 and 2 were built off of previous health 

psychology research examining the role of anxiety in the under-reporting of physical 

symptoms (e.g. Ristvedt & Trinkhaus, 2005). There are clear clinical implications in the 
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further understanding the underlying mechanisms related to neglecting one’s health. If it 

is the lack of control that moderates the relationship between testosterone and 

acknowledging threats to one’s health, it may be important to focus on empowering 

patients, for instance. Furthermore, if high concentrations of testosterone are associated 

with neglecting one’s health, and this effect happens nonconsciously, doctors should be 

aware that some of their patients may not be following proper medical directions or fully 

disclosing important health information. If patients who are at risk of engaging in these 

behaviors can be effectively identified (e.g., upper quartile in circulating testosterone 

concentrations), physicians may be better able to more efficiently respond to patient 

needs. 

Beyond clinical considerations, these results also potentially shed light on other 

problematic behaviors linked to testosterone, such as impulsive sensation seeking 

(Roberti, 2004). The relative indifference towards punishment in pursuit of reward 

associated with testosterone (Stanton et al., 2011) could further the understanding of the 

nature of risky behaviors associated with sensation seeking (Perini, Ditzen, Hengartner, 

& Ehlert, 2012; Campbell et al., 2010), such as drug addiction (Reynolds et al., 2007). 

POSSIBLE UNDERLYING NEUROBIOLOGICAL MECHANISMS 

It has been suggested that some of testosterone’s effects may be due, in part, to 

the functional decoupling of the amygdala from the obritofrontal cortex (OFC) caused by 

high levels of androgens. Specifically, this decoupling decreases behavioral inhibition 

and emotional rumination by either inhibiting signals from the amygdala to the OFC or 

redirecting those signals away from the OFC (van Wingen et al., 2011). The exact 
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mechanism underlying this effect is most likely a function of one or more of 

testosterone’s many metabolites (van Wingen et al., 2010). For instance, testosterone 

exhibits an influence on a variety of brain functions via its aromatization into the estrogen 

estradiol. The enzyme aromatase, responsible for metabolizing testosterone into estradiol, 

is expressed in presynaptic terminals, allowing for rapid aromatizing of testosterone, 

which in turn can alter behavior within minutes of fluctuations in circulating testosterone 

levels (Balthazart & Ball, 2006).  

The decoupling of the OFC from the amygdala may partially explain the effects 

observed in the present studies. In the presence of a motivationally salient environmental 

cue (e.g., some kind of challenge or threat to one’s status) the amygdala activates. This 

activation is sent to the frontal cortex, which is responsible for exerting cognitive control 

(Ridderinkhof, van den Wildenberg, Segalowitz, & Carter, 2004), and in particular 

changing behavior in response to shifting reward and punishment contingencies 

(Ridderinkhof et al., 2004; Schoenbaum, Roesch, & Stalnaker, 2006). The OFC not only 

contributes to directing behavior towards addressing the environmental cue, it is also 

responsible for downregulating amygdala activation (van Wingen et al., 2011). If the 

OFC doesn’t downregulate the amygdala, or if the amygdala’s signal is redirected to 

other subcortical structures, this may explain the increased physiological responses 

observed among those with high levels of testosterone. 

Hypothetically, an individual with high testosterone is confronted with a status 

threat. The amygdala activates in response to this threat, but because of the decoupling 

between the OFC and the amygdala, the OFC never receives the input from the 
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amygdala. The amygdala, rather than signaling the OFC, redirects its output to the 

thalamus, at which point physiological systems are activated. The OFC, because it never 

receives the signal, fails to downregulate the amygdale. Due to this lack of down 

regulation, the individual experiences greater physiological arousal than those with lower 

levels of testosterone. Additionally, the OFC fails to direct conscious attention towards 

the threat because it never received the initial signal from the amygdala. This 

hypothetical series of events could explain the results observed in the present studies. 

The decreased threat evaluation effects observed in Preliminary Studies 1 and 2 

may be dependent on testosterone’s metabolites acting on the gamma-aminobuturic acid 

(GABA) system. Neurobiology research often finds that excitatory neural systems, such 

as those associated with glutamate, are a major factor in anxiety (Bergink, van Megen, & 

Westenberg, 2004), and that the GABA system, as one of the primary inhibitory systems 

in the brain, is often tasked with maintaining homeostasis by counteracting these 

excitatory neural systems (Lydiard, 2003). The testosterone metabolites androsterone and 

androstanediol have been shown to be strong GABAA agonists (Aikey, Nyby, Anmuth, & 

James, 2002; Reddy & Jian, 2010); these agonists, in turn, have been shown to decrease 

anxiety (Aikey et al., 2002) and exert a calming effect (Andreen et al., 2009; Backstrom 

et al., 2011). Because GABA acts to decrease excitatory output from the amygdala 

(Bergink et al., 2004), this may be the pathway through which testosterone induces the 

functional decoupling between the amygdala and OFC (van Wingen et al., 2011). This 

GABA-mediated effect of testosterone may be able to explain the self-reported effects 

associated with testosterone found in Preliminary Studies 1 and 2. If high levels of 
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testosterone activate the GABA system, which in turn reduces anxiety and increases calm 

feelings, that may be why high testosterone individuals consciously dismiss or ignore a 

threat as explicit and direct as receiving a medical diagnosis. 

This is only one of the possible mechanisms underlying testosterone’s relationship 

to responses to status threats. It is important to remember that none of the three studies 

presented here directly measured any testosterone metabolites, neurotransmitters, or brain 

activity. Testosterone’s myriad metabolites and effects on neurotransmitters makes 

speculation as to the exact mechanisms difficult, but the routes outlined above are 

possible explanations. 

LIMITATIONS 

 There are a number of limitations in the present studies which are worth 

discussing. First and foremost, because of the contamination of the saliva samples, 

statistical analysis was restricted in how testosterone’s effects could be evaluated in 

Study 3. Due to the unreliable testosterone readings from the assays, testosterone 

concentrations themselves could not used as an independent variable in the analysis. 

Although the exact route of contamination remains unknown, future experimental 

protocols using a transdermal administration of testosterone should take extreme care. 

Possibly dividing responsibilities among separate experimenters, so that an experimenter 

handling the testosterone cream does not collect or handle saliva samples, will prevent 

future contamination issues. 

Regarding experimental paradigms, the differences between Preliminary Studies 1 

and 2 and Study 3 may actually reflect different underlying processes. Compared to the 
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TAA paradigm used in Preliminary Studies 1 and 2, the SECPT used in Study 3 may be 

better characterized as a “challenge” rather than a “threat” (Tomaka et al., 1993). 

Previous researchers have defined the difference between a challenge and a threat as the 

capacity to deal with an impending danger. A “threat” has been defined as a situation in 

which one’s ability to effectively deal with a situation is outweighed by the dangers the 

situation presents. A “challenge,” on the other hand, is a situation in which one’s abilities 

to address the situation outweighs the danger that that situation presents (Newman et al., 

2005; Tomaka et al., 1993). When defined in these terms, the SECPT would be better 

characterized as a challenge, as it does not pose any real danger to the participant and the 

participant remains in control (i.e., he can remove his hand whenever he chooses to). 

Conversely, the TAA paradigm is more likely a true threat; participants have no control 

over the situation (i.e., they can not decide to not have TAA deficiency), even if the 

situation is not overly dangerous. As much needed scrutiny is applied to experimental 

conceptualizations of stress, threat, and challenge (Koolhaus et al., 2011), it is important 

to recognize how the differences in experimental design may result in different effects, 

depending on the underlying mechanism at play. 

Also regarding the paradigms used, the SECPT protocol used in Study 3 differed 

from the protocol used by Schwabe et al. (2008) in a pair of notable ways. First, the 

SECPT was not administered by any female experimenters. All participants completed 

the SECPT under the supervision of a male experimenter. Second, in the original 

Schwabe et al. (2008) protocol, participants were told that they would be videotaped and 

their tapes would be “analyzed for facial expression” (pg. 891). Participants in Study 3 
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did not receive the explicit instruction that their facial expressions would be analyzed. 

This difference in protocol could possibly alter the type mechanism underlying the 

effects; the original instructions may be construed by the participant are a more direct 

social threat whereas the lack of instructions in Study 3 may reduce the experience of the 

SECPT to simply an endurance challenge, diminishing the element of a direct social 

threat. 

Finally, although Study 3 included the testosterone administration and placebo 

conditions, it did not include a true treatment-control condition (i.e., a condition in which 

participants did not receive any kind of cream administration). The inclusion of a true 

control condition could have possibly help to further explore the lack of self-reported 

effects following the SECPT. Expectancies among the placebo condition for what effects 

a dose of testosterone would have could have obscured actual differences driven by the 

actual administration of testosterone. Future administration studies should take into 

account the possibility of participants’ expectations regarding testosterone 

administrations and should account for those expectations via the use of a treatment-

control group. 

FUTURE DIRECTIONS 

 The present research examined the role that testosterone plays in how individuals 

respond to threat. The aims were to understand what effect testosterone had. What the 

present research does not address is how testosterone exerts its influence. Previous 

neuroscience research has examined some of the effects that testosterone has in the brain 

(e.g., van Wingen et al., 2011), and some of the possible causal mechanisms at play (e.g., 
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Aikey et al., 2002; Andreen et al., 2009). Future social endocrinology research should 

further incorporate methods from a variety of fields in order to create a more complete 

picture of not only what testosterone does, but how it does it. Is the decrease in 

punishment sensitivity associated with testosterone due to the lack of amygdala output? 

What about gabaergic effects? The field of social endocrinology has been increasingly 

incorporating methods from a variety of other fields, such as behavioral genetics and 

traditional neuroscience (e.g., Josephs et al., 2012; Mehta & Beer, 2010). In order for 

social endocrinology to progress as a field, it is vital that this trend continue. 

 Also, as the present studies indicate, understanding neurobiology of human 

behavior can have profound implications for understanding real world phenomena. Given 

the negative outcomes that have been associated with the behavioral effects of high 

testosterone (e.g., Kavoussi et al., 1997; Reynolds et al., 2007; Ristvedt et al., 2012), 

understanding how and when exactly testosterone’s effects will manifest themselves has 

the potential to influence how behaviors such as drug use, violent crime, and neglect are 

understood and treated. It is important for future research to maintain a connection to and 

consideration of how research findings may be applied to address issues and behaviors in 

real-world settings. 

CONCLUSIONS 

Empirical research has firmly established the relationship between testosterone 

and dominance, that is a motivated concern for high social status. The three studies 

presented in this dissertation provide further evidence that testosterone is closely 

associated with individuals’ responses when their status is threatened. Physiologically, 
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testosterone increases the magnitude of responses status threats, presumably to facilitate 

behavior directed towards recovering lost status. Psychologically, it also appears that 

testosterone may disrupt an individual’s ability to accurately evaluate status threats. The 

present studies suggest that if the threat is perceived as being uncontrollable individuals 

with higher levels of circulating testosterone risk consciously ignoring or dismissing 

serious information. Understanding testosterone’s effects on physiology and behavior in 

response to threats to one’s social status has the potential to further understanding of the 

physiological and neurobiological underpinnings of human social behavior. 
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APPENDICES 

The appendices include materials used in the studies presented in this dissertation. 

Many materials were used in multiple studies (e.g., the demographic questionnaire was 

used in all three studies); those materials will only be presented once, in the first study for 

which they were used (e.g., the demographic questionnaire is included only in Appendix 

A, even though it was used in all three studies). These appendices include primarily the 

questionnaires used, but may also contain information sheets participants were presented 

with or sheets used by the experimenter in the study. Appendix A includes most of the 

questionnaires used in each study, and Appendices B and C include materials that are 

specific to those studies. 
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APPENDIX A: MATERIALS FOR PRELIMINARY STUDY 1 

Demographic Questionnaire        

   

Please answer the following questions about yourself and your behaviors.  

 

1. Age:   

 

2. Gender:   

 Male  

 Female 

 

3.  Year in school: 

 First year 

 Second year 

 Third year 

 Fourth year 

 Fifth year 

 Other 

 

4. Ethnicity:  

 European-American 

 African-American 

 Asian or Pacific Islander 

 Native American 

 Hispanic/Latino 

 Other_______________________ 

 

 
5. What is your native language? (Circle one) 

 

1 English        

2 French 

3 Spanish 

4 Hindi 

5 Japanese 

6 Chinese 

7 Korean 

8 Other 

 

 

6. What is your height? _____ feet _____ inches 

 

7. What is your weight? ______ pounds 

 

8. What time did you wake up today? _____________   AM/PM 
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9. What time do you USUALLY wake up? __________ AM/PM 

 

10. Have you experienced any gum bleeding over the past day?  (circle one) 

 

YES  NO 

 

 

11. Have you experienced any other oral infections and/or oral lacerations over the past day? 

(circle one) 

 
YES  NO 

 

12. How long ago, in hours, has it been since you brushed your teeth? ___________ 

 

13. Do you smoke (circle one) 

 

YES  NO 

 

14. Have you drunk caffeine in the past hour? (Circle one.)   YES  NO 

 

15. Have you had any unusual experiences in the past 24 hours that may have DRASTICALLY 

affected your mood (e.g. an exam, a sports match, a fight with someone), either positively or 

negatively? If yes, please describe the experience and the resulting impact it had on your 

mood. 

 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

__________________________________________________________________ 
 

The following questions are of a more personal nature. We need them for research purposes 

because their responses have been found to affect hormone levels. As will all data in this study, 

your responses to these questions will remain completely anonymous and confidential. 

 

16. What is your relationship status? (circle one) 

 

SINGLE IN A RELATIONSHIP 
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Behavioral Inhibition Scale/Behavioral Approach Scale 

 

Please indicate to what degree you agree or disagree with the statement give: 

 

1.  When I get something I want, I feel excited and energized: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

2.  I feel worried when I think I have done poorly on something: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

3.  I often do things for no other reason than they might be fun: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

4.  When I want something, I usually go all out to get it: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

5.  If I think something unpleasant is going to happen, I usually get pretty “worked up”: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

6.  When I’m doing well at something, I love to keep at it: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

7.  I have very few fears compared to my friends: 

 

   1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

8.  I crave excitement and new scenarios: 

 

   1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 
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9.  I go out of my way to get the things I want: 

 

   1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

10.  I worry about making mistakes: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

11.  When good things happen to me, it affects me strongly: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

12.  Even if something bad is about to happen to me, I rarely experience fear or 

nervousness: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

13.  I'm always willing to try something new if I think it will be fun: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

14.  If I see a chance to get something I want, I move on it right away: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

15.  Criticism or scolding hurts me quite a bit: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

 

 

16.  It would excite me to win a contest: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 
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17.  I often act on the spur of the moment: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

18.  When I go after something I use a "no holds barred" approach: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

19.  I feel pretty worried or upset when I think or know somebody is angry at me: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 

 

20.  When I seen an opportunity for something I like, I get excited right away: 

 

  1       2     3           4 

 Disagree Strongly Disagree Agree  Agree Strongly 
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Health and Health Behavior Questionnaire 

 

General Information 

 

1. Age: _______ 

2. Sex: Female  Male 

3. In general, would you say your health is: 

1 2 3 4 5 6 7 8 9 10 

Poor         Excellent 

 

Nutrition 

 

4. During the past 30 days, how often did you drink 100% fruit juice such as orange, 

apple, and grape juices? 

_____ per day   _____ per week  _____ per month 

 

5. During the past 30 days, how often did you eat fruit?  Include fresh, canned, or 

frozen fruit. 

_____ per day   _____ per week  _____ per month 

 

6. During the past 30 days, how often did you eat vegetables other than potatoes?  

Include things like salad, cooked dried beans, corn, and broccoli. 

_____ per day   _____ per week  _____ per month 

 

7. When you hear or read a new recommendation about nutrition, are you more 

likely to pay attention to it or ignore it? 

Pay attention to it   Ignore it 

 

 

Exercise 

 

8. In a typical week, how many days do you do any moderate-intensity physical 

activity or exercise comparable to walking as if you were in a hurry? _____ 
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9. On the days that you do any moderate physical activity or exercise, how long are 

you typically doing these activities? 

_____ minutes   _____ hours 

 

10. When you hear or read a new recommendation about physical activity or exercise, 

are you more likely to pay attention to it or ignore it? 

Pay attention to it   Ignore it 

 

 

Health Care and Health Behavior 

 

11. During the past 12 months, not counting times you went to an emergency room, 

how many times did you go to a doctor, nurse, or other health care provider to get 

care for yourself? 

None   1  2  3  4  5 or more 

 

12. Do you have friends or family members that you talk to about your health? 

Yes  No 

 

13. How frequently do you talk to these friends or family members about health? 

Very frequently  Somewhat frequently   Not very frequently 
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Narcissistic Personality Inventory: 

 
Instructions: Read each pair of statements below and select the one that 
comes closest to describing your feelings and beliefs about yourself. You 
may feel that neither statement describes you well, but pick the one that 
comes closest. (please answer all questions carefully and thoroughly, but if you 
feel uncomfortable answering a certain question, please enter an “X” in the 
blank) 
 

 1. A When people compliment me I get embarrassed. 

__________  B I know that I am a good person because everybody keeps telling 

me so.  

    

 2. A I prefer to blend in with the crowd. 

__________  B I like to be the center of attention.    

    

 3. A I am no better or no worse than most people.  

__________  B I think I am a special person.  

    

 4. A I like having authority over other people.  

__________  B I don’t mind following orders.  

    

 5. A I find it easy to manipulate people.  

__________  B I don’t like it when I find myself manipulating people.  

    

 6. A I insist upon getting the respect that is due me. 

__________  B I usually get the respect I deserve. 

    

 7. A I try not to be a show off. 

__________  B I will usually show off if I get the chance. 

    

 8. A I always know what I am doing.  

__________  B Sometimes I am not sure what I am doing.   

    

 9. A Sometimes I tell good stories.  

__________  B Everybody likes to hear my stories.  

    

 10. A I expect a great deal from other people.  

__________  B I like to do things for other people.  

    

 11. A I really like to be the center of attention.  

__________  B It makes me uncomfortable to be the center of attention. 
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 12. A Being in authority doesn’t mean much to me. 

__________  B People always seem to recognize my authority. 

    

 13. A I am going to be a great person. 

__________  B I hope I am going to be successful. 

    

 14. A People sometimes believe what I tell them. 

__________  B I can make anyone believe anything I want them to. 

    

 15. A I am more capable than other people. 

__________  B There is a lot I can learn from other people. 

    

 16. A I am much like everybody else. 

__________  B I am an extraordinary person.  
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Positive Affect Negative Affect Scale 

 

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

Read each item and then mark the appropriate answer in the space next to that word.  

Indicate to what extent you feel this way right now, that is, at the present moment.  Use 

the following scale to record your answers: 

 

 

 1  2  3  4  5 

    very slightly         a little      moderately       quite a bit       extremely 

    or not at all 

 

 

 ___ interested     ___ irritable 

 ___ distressed    ___ alert 

 ___ excited    ___ ashamed 

 ___ upset    ___ inspired 

 ___ strong    ___ nervous 

 ___ guilty    ___ determined 

 ___ scared    ___ attentive 

 ___ hostile    ___ jittery 

 ___ enthusiastic   ___ active 

 ___ proud    ___ afraid 

 ___ competent    ___ egotistic 

 ___ stupid    ___ effective 

 ___ resourceful   ___ conceited 

 ___ efficient    ___ inadequate 

 ___ shame    ___ confident 

 ___ smart    ___ incompetent 

 ___ worthless    ___ self-centered 

 ___ boastful    ___ panicky  

 ___ fearful    ___ shaky 

 ___ frightened    ___ tense 

 ___ impatient    ___ timid 

 ___ worrying 
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Pennebaker Inventory of Limbic Languidness 

Several common symptoms or bodily sensations are listed below. Most people have 

experienced most of them at one time or another. We are currently interested in finding 

out how prevalent each symptom is among various groups of people. On the page below, 

write how frequently you experience each symptom. For all items, use the following 

scale: 

A                B        C           D   E 

Have never or       Less than 3           Every month      Every week           More than 

almost never         or 4 times per       or so                   or so                      once every 

experienced the    year                                                                               week 

symptom 

 

For example, if your eyes tend to water once every week or two, you would answer "D" 

next to question #1. 

 

___1. Eyes water     ___28. Swollen joints 

___2. Itchy eyes or skin    ___29. Stiff or sore muscles 

___3. Ringing in ears     ___30. Back pains 

___4. Temporary deafness or hard of hearing___31. Sensitive or tender skin 

___5. Lump in throat     ___32. Face flushes 

___6. Choking sensations    ___33. Tightness in chest 

___7. Sneezing spells     ___34. Skin breaks out in rash 

___8. Running nose     ___35. Acne or pimples on face 

___9. Congested nose    ___36. Acne/pimples other than face 

___10. Bleeding nose     ___37. Boils 

___11. Asthma or wheezing    ___38. Sweat even in cold weather 

___12. Coughing     ___39. Strong reactions to insect bites 

___13. Out of breath     ___40. Headaches 

___14. Swollen ankles    ___41. Feeling pressure in head 

___15. Chest pains     ___42. Hot flashes 

___16. Racing heart     ___43. Chills 

___17. Cold hands or feet even in hot weather ___44. Dizziness 

___18. Leg cramps     ___45. Feel faint 

___19. Insomnia or difficulty sleeping ___46. Numbness or tingling in any part of body 

___20. Toothaches     ___47. Twitching of eyelid 

___21. Upset stomach    ___48. Twitching other than eyelid 

___22. Indigestion     ___49. Hands tremble or shake 

___23. Heartburn or gas    ___50. Stiff joints 

___24. Abdominal pain    ___51. Sore muscles 

___25. Diarrhea     ___52. Sore throat 

___26. Constipation     ___53. Sunburn 

___27. Hemorrhoids     ___54. Nausea 

------------------------------------------------------------------------------------------------------------ 
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Since the beginning of the semester, how many: 

______ Visits have you made to the student health center or private physician for illness 

______ Days have you been sick 

______ Days your activity has been restricted due to illness 
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Repressive Coping Scale 

Subscale-A 

Instructions: Read each statement and decide whether it is true as applied to you or false 

as applied to you.  If a statement is TRUE or MOSTLY TRUE, as applied to you, circle 

“True”.  If a statement is FALSE or MOSTLY FALSE, as applied to you, circle “False”. 

 

TRUE FALSE 1. I believe I am no more nervous than most others. 

TRUE FALSE 2. I work under a great deal of tension. 

TRUE FALSE 3. I cannot keep my mind on one thing. 

TRUE FALSE 4. I am more sensitive than most other people. 

TRUE FALSE 5. I frequently find myself worrying about something. 

TRUE FALSE 6. I am usually calm and not easily upset. 

TRUE FALSE 7. I feel anxiety about something or someone almost all the 

time. 

TRUE FALSE 8. I am happy most of the time. 

TRUE FALSE 9. I have periods of such great restlessness that I cannot sit 

long in a chair. 

TRUE FALSE 10. I have sometimes felt that difficulties were piling up so 

high that I could not overcome them. 

TRUE FALSE 11. I find it hard to keep my mind on a task or job. 

TRUE FALSE 12. I am not unusually self-conscious. 

TRUE FALSE 13. I am inclined to take things hard. 

TRUE FALSE 14. Life is a strain for me much of the time. 

TRUE FALSE 15. At times I think I am no good at all. 

TRUE FALSE 16. I am certainly lacking in self-confidence. 

TRUE FALSE 17. I certainly feel useless at times. 

TRUE FALSE 18. I am a high-strung person. 

TRUE FALSE 19. I sometimes feel that I am about to go to pieces. 

TRUE FALSE 20. I shrink from facing a crisis or difficulty. 
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Subscale-B 

Instructions: Circle “TRUE” if the statement is true for you or “FALSE” if the statement 

is false for you: 

 

TRUE FALSE 1. Before voting I thoroughly investigate the qualifications of 

all the candidates. 

TRUE FALSE 2. I never hesitate to go out of my way to help someone in 

trouble. 

TRUE FALSE 3. It is sometimes hard for me to go on with my work if I am 

not encouraged. 

TRUE FALSE 4. I have never intensely disliked anyone. 

TRUE FALSE 5. On occasion I have had doubts about my ability to succeed 

in life. 

TRUE FALSE 6. I sometimes feel resentful when I do not get my way. 

TRUE FALSE 7. I am always careful about my manner of dress. 

TRUE FALSE 8. My table manners at home are as good as when I eat out in 

a restaurant. 

TRUE FALSE 9. If I could get into a movie without paying and be sure I was 

not seen, I would probably do it. 

TRUE FALSE 10. On a few occasions, I have given up doing something 

because I thought too little of my ability. 

TRUE FALSE 11. I like to gossip at some times. 

TRUE FALSE 12. There have been times when I felt like rebelling against 

people in authority even though I knew they were right. 

TRUE FALSE 13. No matter who I am talking to, I am always a good listener. 

TRUE FALSE 14. I can remember “playing sick” to get out of something. 

TRUE FALSE 15. There have been occasions when I took advantage of 

someone. 
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TRUE FALSE 16. I’m always willing to admit it when I make a mistake. 

TRUE FALSE 17. I always try to practice what I preach. 

TRUE FALSE 18. I do not find it difficult to get along with loud mouthed, 

obnoxious people. 

TRUE FALSE 19. I sometimes try to get even, rather than forgive and forget. 

TRUE FALSE 20. When I do not know something, I do not mind at all 

admitting it. 

TRUE FALSE 21. I am always courteous, even to people who are 

disagreeable. 

TRUE FALSE 22. At times I have really insisted on having things my own 

way. 

TRUE FALSE 23. There have been occasions when I felt like smashing 

things. 

TRUE FALSE 24. I would never think of letting someone else be punished for 

my wrongdoings. 

TRUE FALSE 25. I never resent being asked to return a favor. 

TRUE FALSE 26. I have never been irked when people expressed ideas very 

different from my own. 

TRUE FALSE 27. I never make a long trip without checking the safety of my 

car. 

TRUE FALSE 28. There have been times when I was quite jealous of the good 

fortune of others. 

TRUE FALSE 29. I have almost never felt the urge to tell someone off. 

TRUE FALSE 30. I am sometimes irritated by people who ask favors of me. 

TRUE FALSE 31. I have never felt that I was punished without cause. 

TRUE FALSE 32. I sometimes think when people have a misfortune they only 

got what they deserve. 

TRUE FALSE 33. I have never deliberately said something that hurt 

someone’s feelings. 
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State-Trait Anxiety Inventory: State Scale 

A number of statements which people have used to describe 

themselves are given below.  Read each statement and then 

check the appropriate box to the right of the statement to 

indicate how you feel right now, that is, at this moment .  There 

are no right or wrong answers.  Do not spend too much time on 

any one statement but give the answer which seems to describe 

your present feelings best.
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1.  I feel calm

2.  I feel secure

3.  I am tense

4.  I feel strained

5.  I feel at ease

6.  I feel upset

7.  I am presently worrying over possible misfortunes

8.  I feel satisfied

9.  I feel frightened

10.  I feel comfortable

11.  I feel self-confident

12.  I feel nervous

13.  I am jittery

14.  I feel indecisive

15.  I am relaxed

16.  I feel content

17.  I am worried

18.  I feel confused

19.  I feel steady

20.  I feel pleasant  
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State-Trait Anxiety Inventory: Trait Scale 

A number of statements which people have used to describe 

themselves are given below.  Read each statement and then 

check the appropriate box to the right of the statement to 

indicate how you generally  feel.  There are no right or wrong 

answers.  Do not spend too much time on any one statement 

but give the answer which seems to describe your present 

feelings best.
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21.  I feel pleasant

22.  I feel nervous and restless

23.  I feel satisfied with myself

24.  I wish I could be as happy as others seem to be

25.  I feel like a failure

26.  I feel rested

27.  I am "calm, cool, and collected"

28.  I feel that difficulties are piling up so that I cannot overcome 

them

29.  I worry too much over something that really doesn't matter

30.  I am happy

31.  I have disturbing thoughts

32.  I lack self-confidence

33.  I feel secure

34.  I make decisions easily

35.  I feel inadequate

36.  I am content
37.  Some unimportant thought runs through my mind and 

bothers me

38.  I take disappointments so keenly that I can't put them out of 

my mind

39.  I am a steady person
40.  I get in a state of tension or turmoil as I think over my 

recent concerns and interests   
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TAA Questionnaire 

 

 

1. Had you heard of TAA deficiency before today? 

Yes  No  Don’t recall 

 

2. How would you rate the seriousness of TAA deficiency? 

1 2 3 4 5 6 7 8 9 10 

Not at all         Extremely 

 

3. What percent of college students do you believe have TAA deficiency? 

10 20 30 40 50 60 70 80 90 100 

 

4. How easy/difficult was the do-it-yourself test that you performed today? 

1 2 3 4 5 6 7 8 9 10 

      Very Easy        Very Difficult 

 

5. How accurate is the do-it-yourself test at detecting TAA deficiency? 

1 2 3 4 5 6 7 8 9 10 

       Not at all        Extremely 

 

6. Based on the do-it-yourself test that you performed today, what is the chance that you 

have TAA deficiency? 

1 2 3 4 5 6 7 8 9 10 

Definitely do not have it      Definitely have it 
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Ten-Item Personality Inventory 

 

Here are a number of personality traits that may or may not apply to you.  Please write a number 

next to each statement to indicate the extent to which you agree or disagree with that statement. You 

should rate the extent to which the pair of traits applies to you, even if one characteristic applies 

more strongly than the other.  
 
 
Disagree     Disagree Disagree         Neither agree    Agree           Agree      Agree 
strongly      moderately    a little           nor disagree    a little              moderately          strongly 

 
      1              2        3                   4                      5                    6                   7 
 
I see myself as: 
 
1.   _____  Extraverted, enthusiastic. 

 

2.   _____  Critical, quarrelsome. 

 

3.   _____  Dependable, self-disciplined. 

 

4.   _____  Anxious, easily upset. 

 

5.   _____  Open to new experiences, complex. 

 

6.   _____  Reserved, quiet. 

 

7.   _____  Sympathetic, warm. 

 

8.   _____  Disorganized, careless. 

 

9.   _____  Calm, emotionally stable. 

 

10. _____  Conventional, uncreative.  
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TAA Information Sheet 

Thioamine Acetylase (TAA) Deficiency 
 

Researchers at the National Institutes of Health (NIH) have recently discovered an 

enzyme condition that is a risk factor for a complex of mild but irritating pancreatic 

disorders.  The enzyme is called Thioamine Acetylase (also known as TAA), and a 

deficiency of this enzyme has been found to be associated with a higher risk of 

developing this condition. 

A saliva test is available to determine whether a person has TAA deficiency.  

However, the current test requires expensive and time-consuming laboratory analysis.  

Scientists have developed a new test, which can easily be done by using a do-it-yourself 

kit.  Final development of this kit requires a validation process, where the do-it-yourself 

kit is tested against the more expensive laboratory analysis. 

As a participant in this validation process, you will be asked to provide two small 

samples of saliva.  The first sample will be taken for shipment and analysis at Salimetrics 

laboratory in Pennsylvania.  The second sample will be tested by you, by following these 

simple steps: 

1. You will first rinse your mouth with a harmless cleansing solution for 

approximately 20 seconds. 

2. You will deposit saliva into the collection tube that will be provided. 

3. You will dip the special test strip into the saliva sample, and wait 30 seconds. 

 

If the test strip turns color, that means that you probably have TAA deficiency, and you 

are at higher-than-average risk of developing some mild but irritating pancreatic 

disorders. 

 

If the test strip does not turn color, that means that you probably do not have TAA 

deficiency. 

 

 

 

Thank you for your participation in this study 
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APPENDIX B: ADDITIONAL MATERIALS FOR PRELIMINARY STUDY 2 

Short Health Anxiety Inventory 

 

The following questions consist of four statements.  Please read each group of statements carefully and then 

circle the one that best describes your feelings over the past six months. 

 

1. 0 I do not worry about my health. 

1 I occasionally worry about my health. 

2 I spend much of my time worrying about my health. 

3 I spend most of my time worrying about my health. 

 

2. 0 I notice aches and pains less than most other people of my age. 

1 I notice aches and pains as much as most other people of my age. 

2 I notice aches and pains more than most other people of my age. 

3 I am aware of aches and pains in my body all the time. 

 

3. 0 As a rule I am not aware of bodily sensations or changes. 

1 Sometimes I am aware of bodily sensations or changes. 

2 I am often aware of bodily sensations or changes. 

3 I am constantly aware of bodily sensations or changes. 

 

4. 0 Resisting thoughts of illness is never a problem. 

1 Most of the time I can resist thoughts of illness. 

2 I try to resist thoughts of illness but am often unable to do so. 

3 Thoughts of illness are so strong that I no longer even try to resist them. 

 

5. 0 As a rule I am not afraid that I have a serious illness. 

1 I am sometimes afraid that I have a serious illness. 

2 I am often afraid that I have a serious illness. 

3 I am always afraid that I have a serious illness. 

 

6. 0 I do not have images (mental pictures) of myself being ill. 

1 I occasionally have images of myself being ill. 

2 I frequently have images of myself being ill. 

3 I constantly have images of myself being ill. 
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7. 0 I do not have any difficulty taking my mind off thoughts about my health. 

1 I sometimes have difficulty taking my mind off thoughts about my health. 

2 I often have difficulty in taking my mind off thoughts about my health. 

3 Nothing can take my mind off thoughts about my health. 

 

8. 0 I am lastingly relieved if my doctor tells me there is nothing wrong. 

1 I am initially relieved but the worries sometimes return later. 

2 I am initially relieved but the worries always return later. 

3 I am not relieved if my doctor tells me there is nothing wrong. 

 

9. 0 If I hear about an illness I never think I have it myself. 

1 If I hear about an illness I sometimes think I have it myself. 

2 If I hear about an illness I often think I have it myself. 

3 If I hear about an illness I always think I have it myself. 

 

10. 0 If I have a bodily sensation or change I rarely wonder what it means. 

1 If I have a bodily sensation or change I often wonder what it means. 

2 If I have a bodily sensation or change I always wonder what it means. 

3 If I have a bodily sensation or change I must know what it means. 

 

11. 0 I usually feel at very low risk for developing a serious illness. 

1 I usually feel at fairly low risk for developing a serious illness. 

2 I usually feel at moderate risk for developing a serious illness. 

3 I usually feel at high risk for developing a serious illness. 

 

12. 0 I never think I have a serious illness. 

1 I sometimes think I have a serious illness. 

2 I often think I have a serious illness. 

3 I usually think that I am seriously ill. 
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13. 0 If I notice an unexplained bodily sensation I don’t find it difficult to think about other 

things 

1 If I notice an unexplained bodily sensation I sometimes find it difficult to think about 

other things. 

2 If I notice an unexplained bodily sensation I often find it difficult to think about other 

things. 

3 If I notice an unexplained bodily sensation I always find it difficult to think about other 

things. 

 

14. 0 My family/friends would say I do not worry enough about my health. 

1 My family/friends would say I have a normal attitude to my health. 

2 My family/friends would say I worry too much about my health. 

3 My family/friends would say I am a hypochondriac. 
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TAA Outcome Measures 

Seriousness of Chronic Conditions 

 

Instructions: Write the number corresponding to each of the chronic conditions listed on 

the left-hand side on a line on the right-hand side, according to your assessment of how 

serious you think that condition is, from 0 (not at all serious) to 100 (extremely serious).  

You may put more than one condition on a line. 

 

1. Acne      100 ________________________ 

2. Asthma       95 ________________________ 

3. Attention deficit disorder     90 ________________________ 

4. Cancer        85 ________________________ 

5. Chronic fatigue syndrome     80 ________________________ 

6. Color blindness      75 ________________________ 

7. Crohn’s disease      70 ________________________ 

8. Diabetes       65 ________________________ 

9. Epilepsy       60 ________________________ 

10. Hay fever       55 ________________________ 

11. Heart disease       50 ________________________ 

12. High blood pressure      45 ________________________ 

13. Iron deficiency      40 ________________________ 

14. Lactose intolerance      35 ________________________ 

15. Migraine headaches      30 ________________________ 

16. Multiple sclerosis      25 ________________________ 

17. Psoriasis       20 ________________________ 

18. Sinus headaches      15 ________________________ 

19. TAA deficiency      10 ________________________ 

20. Tension headaches        5 ________________________ 

           0 ________________________ 
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Prevalence of Chronic Conditions 

 

Instructions: Write the number corresponding to each of the chronic conditions listed on 

the left-hand side on a line on the right-hand side, according to your assessment of the 

percentage of college students you think have that condition.  You may put more than 

one condition on a line. 

 

1. Acne      100% ________________________ 

2. Asthma       95% ________________________ 

3. Attention deficit disorder     90% ________________________ 

4. Cancer        85% ________________________ 

5. Chronic fatigue syndrome     80% ________________________ 

6. Color blindness      75% ________________________ 

7. Crohn’s disease      70% ________________________ 

8. Diabetes       65% ________________________ 

9. Epilepsy       60% ________________________ 

10. Hay fever       55% ________________________ 

11. Heart disease       50% ________________________ 

12. High blood pressure      45% ________________________ 

13. Iron deficiency      40% ________________________ 

14. Lactose intolerance      35% ________________________ 

15. Migraine headaches      30% ________________________ 

16. Multiple sclerosis      25% ________________________ 

17. Psoriasis       20% ________________________ 

18. Sinus headaches      15% ________________________ 

19. TAA deficiency      10% ________________________ 

20. Tension headaches        5% ________________________ 

           0% ________________________ 
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The Self-Administered TAA Saliva Reaction Test 

 

 

Regarding the self-administered saliva test that you had today, please answer the 

following questions:  

 

1. How confident are you in your test results (circle one number below)? 

 

1               2               3               4               5               6               7               8               9 

Not at all  A little         Moderately            Very      Completely 

 

2. How concerned are you about your test results (circle one number below)? 

 

1               2               3               4               5               6               7               8               9 

Not at all  A little         Moderately            Very       Extremely 

 

3. Would you be interested in having a follow-up diagnostic test for TAA deficiency?  

This test would require taking blood and urine samples, and it will take about 20 

minutes of your time.  This test is guaranteed to be 99.5% accurate and there will be 

no charge to you.  If you are interested, we can schedule the test at your convenience. 

 

 No, I am not interested 

 Yes, I am definitely interested 

 Maybe, although I would like to learn more about the test before I decide 

 

4. Would you be interested in having a follow-up medical consultation for TAA 

deficiency?  The consultation will take about 20 minutes of your time and there will 

be no charge to you.  If you are interested, we can schedule the test at your 

convenience. 

 

 No, I am not interested 

 Yes, I am definitely interested 

 Maybe, although I would like to learn more about the consultation before I decide 

 

5. There are several informational resources available on TAA deficiency.  Please check 

any of the following that you would be interested in receiving: 

 

 A free brochure 

 A weekly email newsletter 

 A monthly mail newsletter 

 A group informational session (approximately one hour) 

 A booklet ($3.00) 
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APPENDIX C: ADDITIONAL MATERIALS FOR STUDY 3 

Testosterone Administration Screening Questionnaire 

 

Please read the following questions to yourself. You do not need to verbally answer the 

questions, nor do you need to write your answers on this sheet. You are NOT required to 

provide any specific information to the experimenter. 

 

1. Are you under the age of 18 years old? 

2. Do you currently take any of the following: anticoagulants, insulin, and/or 

corticosteroids? 

3. Do you have any known sensitivity to soy or alcohol based products? 

4. Do you have any known carcinoma of the breast or prostate? 

5. Do you have any preexisting cardiac, renal, hepatic, liver, or chronic lung diseases? 

6. Do you currently have or have a history of any kind of cancer? 

7. Do you have a history of diabetes? 

8. Do you have high levels of direct physical contact with women or children? 

9. Do you have a history of drug or alcohol abuse? 

10. Do you use any prescription medication not listed above? 

11. Do you have any significant medical or psychiatric illnesses not listed above? 

 

If you have answered “yes” to any of the above questions, please inform the experimenter 

immediately (you do NOT need to inform the experimenter of which question you 

answered “yes” to). Do NOT apply AndroGel. If you have already come in contact with 

the AndroGel, wash the exposed area immediately with soap and water. 
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Testosterone Administration Instructions 

 

IMPORTANT: 

If, for any reason, you need to contact the principal investigator, Scott Liening, please 

call his office at 512-471-0691 or his cell at 989-493-9311 or email at 

sliening@mail.utexas.edu. If you experience any adverse reactions, please contact the PI 

immediately or in the case of an emergency, call 911. 

Application process: 

 Prior to administering AndroGel, please put on a pair of gloves, provided on the 

counter next to the sink. To administer AndroGel, please remove your shirt and apply the 

gel to your upper arms, shoulders, and abdomen (as seen in Figure1). Do NOT let 

AndroGel come in contact with your genitals. Only apply to areas usually covered by 

clothing. 

Please let the gel dry for approximately 10 minutes before putting your shirt back 

on. As soon as you have completed the application, please wash your hands thoroughly 

with soap and water in the sink in front of you. Please refrain from showering or 

swimming for 5 hours after administration. 

Figure 1: 

 
Post-application guidelines:  

After the gel has dried and you have put your shirt back on, please observe the 

following guidelines in order to prevent any secondary exposure to the testosterone gel 

(i.e., to prevent others from coming in contact with the AndroGel you have just applied): 

1. Avoid direct skin-to-skin contact with women or children for 24 hours 

2. Keep the areas to which you have applied AndroGel covered with a shirt 

3. If secondary exposure were to occur, the exposed individual should wash the 

exposed area with soap and water as soon as possible 

4. Wash the application site thoroughly with soap and water following completion of 

the study (i.e., following tomorrow’s experiment) 

mailto:sliening@mail.utexas.edu
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Swann & Hill scale 

 

Please indicate how much each of the following terms describes you by circling the 

corresponding number: 

 

1. I am dominant. 

 

1               2               3               4               5 

   Not at      Very much 

all like me        like me 

 

 

 

2. I am commanding. 

 

1               2               3               4               5 

   Not at      Very much 

all like me        like me 

 

 

 

3. I take charge of things. 

 

1               2               3               4               5 

   Not at      Very much 

all like me        like me 

 

 

 

4. I am domineering. 

 

1               2               3               4               5 

   Not at      Very much 

all like me        like me 

 

 

 

5. I am forceful. 

 

1               2               3               4               5 

   Not at      Very much 

all like me        like me 
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Emotion Regulation Questionnaire 

 

1. I control my emotions by changing the way I think about the situation I’m in. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

2. When I want to feel less negative emotion, I chance the way I’m thinking about the 

situation. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

3. When I want to feel more positive emotion, I change the way I’m thinking about the 

situation. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

4. When I want to feel more positive emotion (such as joy or amusement), I chance what 

I’m thinking about. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

5. When I want to feel less negative emotion (such as sadness or anger), I change what 

I’m thinking about. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 
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6. When I’m faced with a stressful situation, I make myself think about it in a way that 

helps me stay calm. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

7. I control my emotions by not expressing them. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

8. When I am feeling negative emotions, I make sure not to express them. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

9. I keep my emotions to myself. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 

 

 

10. When I am feeling positive emotions, I am careful not to express them. 

 

 1                  2                  3                  4                  5                  6                  7 

 

Disagree Strongly          Disagree       Agree  Agree Strongly 
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Scale of Attitudes towards Experimental Pain 

Please answer the following questions as they relate to the impending Cold-Pressor Test 

(i.e., consider the “situation” in the questions one in which you are about to engage with a 

task that will be physically uncomfortable and potentially painful). 

 

1. I want to avoid the situation. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

2. I believe I can tolerate the pain. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

3. I see the experience as a challenge. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

4. I think the procedure will be painful. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

5. I know that nothing concerning this experiment “can really hurt me.” 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

6. I care that other people may notice my weakness. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

7. I think this experiment will be interesting. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

8. I expect to suffer unpleasant after-effects. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

9. I believe that my participation is important. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 

 

10. I expect to be in control of the situation. 

 1                  2                  3                  4                  5                   

      Not at all      Very much so 



 116 

SECPT Questionnaire 

 

Now that you have completed the Cold-Pressor Test, please rate your experience with the 

CPT according to the following: 

 

How unpleasant was it? 

 

0    –    10   –    20   –    30   –    40   –    50   –    60   –    70   –    80   –    90   –    100 

 

Not at all                 Neutral          Very much 

 

How stressful was it? 

 

0    –    10   –    20   –    30   –    40   –    50   –    60   –    70   –    80   –    90   –    100 

 

Not at all                 Neutral          Very much 

 

How painful was it? 

 

0    –    10   –    20   –    30   –    40   –    50   –    60   –    70   –    80   –    90   –    100 

 

Not at all                 Neutral          Very much 

 

************************************************************************ 

 

Please briefly state how you spent the waiting period during this study (e.g., “did 

homework,” “did reading for class,” “slept”). 

________________________________________________________________________ 

 

________________________________________________________________________ 

 

************************************************************************ 

 

Please describe in your own words what your experience with this study was like. Please 

include any thoughts you have about the CPT, as well as any thoughts, concerns, 

experiences, or side effects as a result of the testosterone administration. (Write as much 

or as little as you’d like.) 

 

________________________________________________________________________ 

 

________________________________________________________________________ 
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SECPT Form (for use by experimenter) 

 

ID: ________ 

Time of administration: _____________ 

Baseline cardiovascular measures:  ______/______  PR: _______  

Hand temperature: ________ 

Water temperature: _________ 

Cardiovascular measures @ 15s:  ______/______  PR: _______ 

Cardiovascular measures @ 60s:  ______/______  PR: _______ 

Cardiovascular measures @ 105s:  ______/______  PR: _______ 

Cardiovascular measures @ 150s:  ______/______  PR: _______ 

Cardiovascular measures @ 195s:  ______/______  PR: _______ 

Cardiovascular measures @ 240s:  ______/______  PR: _______ 

Cardiovascular measures @ 15m:  ______/______  PR: _______ 

Pain time: ________ 

SECPT duration: ________ 

SECPT completion time: ________ 
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