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This study directly tested implications of motivation intensity theory on effort to 

restrain against a behavioral urge or impulse (i.e. restraint intensity). Two factors were 

manipulated—magnitude of an urge and the importance of successfully resisting it—

with cardiovascular (CV) responses related to active coping measured. Male and female 

undergraduate students were presented with a mildly- or strongly evocative film clip with 

instructions to refrain from showing any facial response. Success was made more or 

less important through coordinated manipulations of outcome expectancy, ego-

involvement, and performance assessment. As expected, systolic blood pressure 

responses assessed during the performance period were proportional to the 

evocativeness of the clip when importance was high, but low regardless of 

evocativeness when importance was low. These findings support a new conceptual 

analysis concerned with the determinants and CV correlates of restraint intensity. 

Implications of the study and associations with current self-regulatory literature are 

discussed. 
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INTRODUCTION 

Effective daily functioning sometimes requires behavioral restraint, defined as the 

resistance against an urge to act in a way that would yield an undesired consequence 

or set of consequences. Consider a parent resisting the urge to scream or a poker 

player resisting the urge to show frustration after a bad hand. In these cases, actors 

must work to resist doing what they feel compelled to do.  

Processes involved in behavioral restraint are commonly referred to in research 

as self-regulatory or inhibitory control processes. They are ubiquitous and complex, 

engaging the cognitive system, the affective system, and the behavioral system in a 

multifaceted manner to achieve successful restraint behavior (Baumeister, 1998; 

Molden et al., 2012). Central concerns of restraint investigators have typically been 

twofold: (1) regulatory failure, or failing to restrain, and (2) health risk, mainly in relation 

to adverse cardiovascular (CV) and immune system outcomes (e.g., Davidson, 1993; 

Drummond & Qua, 2001; Giese-Davis, Conrad, Nouriani & Spiegel, 2008; Gross & 

Levenson, 1997; Pennebaker, Kiecolt-Glaser & Glaser, 1988; Polivy, 1998; Siegman, 

1993; Van Egeren, Abelson & Thornton, 1978). Both regulatory failure and health risk 

have been linked to restraint intensity, or the degree to which people restrain at a point 

in time. Whereas regulatory failure has been associated with insufficient intensity (e.g. 

not trying hard enough), health risk has been associated with excessive intensity (e.g. 

trying too much). Both of these approaches highlight the need for theoretical models 

that allow anticipation of the presence of and power of restraint. Despite a wide array of 

investigations within regulatory research, mechanisms that predict how much one will 

restrain are still largely unknown (Beedie & Lane, 2011; Molden et al., 2012). 
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My thesis research addressed implications of a new theoretical analysis of self-

restraint that identifies determinants of restraint intensity and its possible CV correlates 

(Wright, 2014; Wright & Agtarap, 2014). This analysis derives from a broader integrative 

analysis of effort and CV response that has guided effort research for over twenty years. 

In the passages that follow, I will first describe the integrative analysis and provide 

examples of evidence related to it. I will then demonstrate how the analysis can be 

applied to behavioral restraint, consider evidence relevant to the application and 

describe the study conducted. 

Integrative Analytic Approach 

The integrative analysis (Wright, 1996; Wright & Kirby, 2001) involves three 

distinct components. Taken together, they form a framework through which restraint 

intensity can be predicted as a function of three variables: task difficulty, success 

importance, and ability. The experiment I will propose will not involve ability. 

Consequently, I will describe here only the non-ability components of the analysis.  

Active Coping Hypothesis 

The first component I will describe is Obrist’s “active coping” hypothesis (Obrist, 

1981), which asserts that a particular class of CV adjustments—specifically, the class 

associated with beta-adrenergic sympathetic nervous system activation—varies with 

effort, or how engaged one is in responding to a performance challenge (Kahneman, 

1973; Higgins, 2006). Immediately before and during action, beta-adrenergic activation 

is believed to increase both the frequency and force of contractions in the left ventricle 

(Brownley, Hurwitz, & Schneiderman, 2000; Kelsey, 2012). Most commonly, heart 

contraction force is measured in terms of pre-ejection period (PEP; Kelsey, 2012). This 
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refers to the time interval between the onset of QRS complex (i.e. beginning of electrical 

stimulation to the ventricles) and the cardiac ejection of blood from the heart (i.e. the 

opening of the aortic valve). The more forceful the heart contraction, the shorter should 

be the PEP, indicating greater beta-adrenergic stimulation. Though heart rate (HR) can 

be an index of beta-adrenergic activation on the heart, it can also be influenced by the 

parasympathetic nervous system, which works to slow the frequency of heart 

contractions. Consequently, heart contraction force as measured by PEP is generally 

accepted as the more sensitive beta-adrenergic index.  

 A secondary “downstream” measure of beta-activation is systolic blood pressure 

(SBP), or the peak arterial pressure following a heartbeat. SBP is believed to be a 

reasonable proxy of beta-adrenergic stimulation because it is partially determined by 

heart contractility. On a given heart cycle (beat-to-beat period), SBP is a function of two 

factors—(a) the preceding heart contraction, and (b) vascular resistance, or the 

constriction or dilation that affects the space within the vasculature (Brownley et al., 

2000; Obrist, 1981). An increase in the force of contractions tends to raise SBP 

because the contractions force blood through arterial space in shorter periods of time. 

Thus, holding constant or increasing vascular resistance, a stronger heart contraction 

should produce a higher SBP.  When vascular resistance is not constant, an increase 

(i.e. contraction in the artery) also should raise SBP because of the reduced arterial 

space, while a decrease in vascular resistance (i.e. dilation in the artery) should 

dampened SBP response because of the larger arterial space for blood to pass; though 

a stronger heart contraction may be powerful enough to offset any dampening influence. 

In sum, while PEP tends to be the “gold standard” for measuring beta-adrenergic 
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activity, SBP can be utilized as a secondary measure barring individual differences in 

vascular resistance.  

Motivation Intensity Theory 

The second component I will describe is the theory of motivation intensity 

developed by Jack Brehm (Brehm & Self, 1989). This theory is distinctive in that it 

challenges the common assumption that effort is directly determined by importance of 

success—an idea captured in the expression “the higher the stakes, the harder you try”. 

Brehm argued that the immediate purpose of effort is not to satisfy motives (i.e. obtain 

attractive outcomes and avoid aversive ones), but rather to sustain behavior required to 

accomplish more or less difficult tasks that satisfy motives. The more difficult the task, 

the more effort is called for, provided that the task is considered possible and satisfies 

motives (i.e. is worthwhile). Put another way, Brehm argued that effort rises in 

proportion to task difficulty so long as success is viewed as possible or worthwhile. In 

cases where success is perceived as impossible or excessively difficult given its 

importance, then effort should be low.  

The proposed relations among effort, difficulty, and importance are depicted in 

Figures 1 and 2. In Figure 1, the upper limit of effort is set by perceived importance, 

where effort rises in proportion to task difficulty but then drops at the point where 

success is no longer worth the required effort. Beyond this, effort is low. In Figure 2, the 

upper limit is set by impossibility, where importance is set at a level requiring more effort 

than one is able to meet. Thus, success importance acts as moderator for the amount of 

effort one would be willing to give for an outcome so long as the outcome is attainable 

(Biner et al., 1991).  
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Figure 1. Effort as predicted by task difficulty, with importance of success as an upper 

limit of potential motivation.  

 

Figure 2. Effort as predicted by task difficulty, with task difficulty as the standard of effort 

due to importance of success set at a difficulty level higher than one is capable. 
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In theory, success importance should be determined by at least three factors: (a) 

need to attain or avoid outcomes that are contingent on success, (b) the perceived 

value of those outcomes (whether positive or negative), and (c) performers’ outcome 

expectancy, or their expectation that they will attain or avoid the outcome if they 

accomplish the task at hand (Bandura, 1982; Vroom, 1964). For example, people 

offered a chance to win a prize of high value to them would be expected to have a 

higher upper limit of effort than people offered the chance to win a prize of low value to 

them. Likewise, people would be expected to have a higher upper limit if they were 

confident that success would yield a favorable outcome than if they believed it would 

not. In each instance, the higher importance one places on succeeding, the more willing 

one should be to exert the effort demanded by a task. 

Key Implications 

 Taken together, Obrist’s hypothesis and Brehm’s theory have multiple 

implications. One is that effort and associated CV responses should rise as a function of 

task difficulty so long as success is considered worthwhile or possible. Another is that 

effort and associated CV response should be low when success is not. A third is that 

success importance should moderate the relationship between difficulty on one hand, 

and associated CV response on the other, so long as success is possible. That is, 

where importance is high enough to justify success, effort and associated CV responses 

should correspond to difficulty. Where importance is not high enough to justify success, 

effort and associated CV responses should be low (see Figure 3). A fourth is that 

success importance should have no influence on effort and associated CV responses 
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where success is perceived as impossible.  If performers know they cannot succeed, 

they should withhold effort and show low CV responsiveness regardless of importance. 

 

Figure 3. The moderating effect of success importance on effort when difficulty is either 

easy (A) or hard (B). 

Evidence 

 Numerous studies have provided empirical support for the integrative analysis 

above, with the best support coming from experiments that examined CV responses 

under relevant performance conditions (for reviews, see Gendolla, Wright, & Richter, 

2012; Wright & Kirby, 2001).  
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Difficulty Effects 

The implication that effort and associated CV response should first rise and then 

sharply fall as difficulty continues to rise has been supported consistently over the 

years. Consider for example an early study by Elliott (1969) that predated the analysis. 

Elliott presented participants with a monetary incentive if they performed a tone 

discrimination task successfully. Participants were placed in one of three conditions   

(i.e .easy, moderate, or hard difficulty) and tested over subsequent trials. Results 

indicated that HR increased over trials when the demand was moderate, but decreased 

over trials when difficulty was either low or extreme, showing that effort in part was a 

function of task difficulty (Elliott, 1969, Experiment II).  

 A later study by Wright, Contrada, and Patane (1986) presented participants with 

a modest incentive if they succeeded on a memory task, consisting of either 2, 6, or 20 

nonsense trigrams (i.e. AED, PLX, etc.). CV measures were taken immediately before 

and during the task period. The results showed that SBP responses rose from the 2 

condition to the 6 condition, and then fell in the 20 condition.  

 Not long after, Smith, Baldwin and Christenson (1990) found similar effects in an 

interpersonal context. They provided participants the chance to earn a monetary 

incentive by making a speech that was mildly, moderately, or extremely convincing to 

an audience. As expected, SBP, diastolic blood pressure (DBP) and HR responses just 

before and then during the speech were greater when the performance standard was 

moderate than when the standard was low and extreme. 

 A more recent study by Richter, Friedrich and Gendolla (2008) placed 

participants in one of four difficulty conditions (low to impossibly high) for a character 
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recognition task, where time to see characters shortened considerably across difficulty 

level. Results of showed that PEP and SBP responses rose steadily across the first 

three difficulty levels and then sharply fell for the fourth, impossibly high condition. In 

these cases, level of difficulty determined effort-related CV responses, with the highly 

difficult condition rendering success impossible.  

Difficulty x Importance Interactions 

 Studies have also examined interactional effects of difficulty and importance, 

evaluating the suggestion that importance should moderate the relation between 

difficulty and effort-related responses when success is possible. An early study by 

Wright and Gregorich (1989) demonstrated this effect by assigning participants an easy 

or difficult memorization task with instructions that they would receive either a low or 

high chance of winning a prize if they succeeded. As expected, SBP responses rose 

with difficulty when the chance of winning (i.e. outcome expectancy) was high, but were 

low regardless of difficulty when chance of winning was low.  

 Similar observations were made in an early experiment predating the analysis by 

Manuck, Harvey, Lechleiter and Neal (1978). Participants were presented easy or 

difficult problems and told either that a good performance would allow them to 

successfully avoid an aversive noise or that the aversive noise would be presented 

randomly at the end of the study regardless how they performed. The results showed 

that SBP responses during the performance period reflected the level of difficulty when 

success allowed participants to avoid the noise, but was low regardless of difficulty 

when success did not allow avoidance.  
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 More recently, Silvia, McCord and Gendolla (2010) examined similar interaction 

effects after applying Duval and Wickland’s (1972) theory of objective self-awareness 

(OSA) to a performance challenge. OSA theory asserts that conditions encouraging 

self-focus draw attention to relevant performance standards, thereby making it more 

important to perform well. Participants were presented with a more or less difficult 

scanning task under conditions that either did or did not evoke self-focused attention by 

using a mirror. Results showed that SBP increased with difficulty when self-focus was 

high, but not when it was low (Figure 4). These and other studies demonstrate the 

moderating effect of success importance and task difficulty on effort and associated CV 

response (Capa, Audiffren, & Ragot, 2008; Wright, Shaw, & Jones, 1990; Wright, 

Williams, & Dill, 1992). 

 

Figure 4. Silvia, McCord, & Gendolla (2010): Baseline-to-task change scores for each of 

four conditions, manipulating difficulty of the task and self-focus prime (mirror or no 

mirror present) as importance of success. 
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APPLICATION TO SELF-RESTRAINT 

 With the integrative analysis and relevant evidence described, I can now turn to 

the analysis’ application in a self-restraint context. If behavioral restraint—that is, the 

resistance against an urge to act in a certain way—is viewed as a performance 

challenge, then restraint intensity can be viewed as the level of effort exerted to meet 

that challenge. Taking the integrative view, we should then be able to anticipate 

restraint intensity (effort) based on the difficulty of the challenge and the importance of 

meeting it. We can also expect restraint intensity to be reflected in effort-related CV 

responses. 

 In theory, the difficulty of restraint should be determined by the magnitude of the 

urge being resisted, with stronger urges being harder to resist than weaker urges. 

Resisting the urge to eat warm, fragrant cookies, for example, should be more difficult 

than resisting the urge to eat stale ones (or other unappetizing options like radishes, 

Baumeister et al., 1998). Restraint importance should be determined by personal need 

regarding the restraint incentive, the value of the incentive, and/or relevant outcome 

expectancies (Muraven & Slessareva, 2003).   To illustrate, consider children told they 

could avoid time out punishment by resisting the temptation to eat fragrant cookies until 

after dinner.  In theory, success importance should depend on the children’s personal 

aversion to the threatened punishment, the severity of the punishment itself, and the 

children’s confidence that the threatening adult would follow through if they failed to 

resist. 

11 



Predicting Restraint Intensity 

 Following the integrative analytic logic, restraint intensity should be directly 

determined by magnitude of the urge resisted, where intensity would rise and then fall 

sharply as urge magnitude increases. Additionally, importance of success should set 

the upper limit of restraint intensity, determining the limit of what people will be willing to 

do. One would expect people to withhold restraint effort when success appears 

impossible or excessively difficult, given the importance of success. Accordingly, effort-

related CV responses would track restraint intensity just as they would for effort in 

similar challenges. 

 Figure 5 illustrates key relations among success importance, urge magnitude and 

restraint intensity, with intensity following the same interaction between restraint 

intensity and urge magnitude on one hand, and success importance on the other 

(similar to Figure 3).  That is, restraint intensity rises proportionally to urge magnitude 

where success is considered possible or worthwhile. Where success is not considered 

possible or worthwhile, restraint intensity is low.  
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Figure 5. Restraint intensity as a function of success importance and the magnitude of 

the urge being resisted. 

As a final illustration, imagine participating in a poker game, where success in 

winning is often determined by maintaining a “poker face” - a calm, collected, and often 

stoic façade. Poker faces should be more or less difficult to maintain depending on the 

magnitude of the urge generated by a given hand. Some hands should evoke a strong 

urge to display joy or disappointment, while others should do so to a lesser degree.  In 

addition, maintaining a poker face may be more or less important, for example based on 
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the money that could be won or lost. Following Figure 5, one can expect that restraint 

intensity will rise in proportion to the magnitude of the urge to display so long as 

success is possible and the importance of success is high enough to justify the effort 

invested. If success is impossible or importance is not sufficiently high, then restraint 

intensity should be low.  

Evidence Relevant to the Application 

 Wright and Agtarap (2014) have noted that evidence for the restraint application 

is currently thin. General evidence comes primarily from two types of studies: (1) ones 

that show elevated CV responses in participants encouraged to resist an impulse 

(Davidson, 1993; Giese-Davis et al., 2008; Gross, 1998; Gross & Levenson, 1993; Van 

Egern et al., 1978) and (2) ones that show reductions in self-regulatory failure in ego-

depleted (i.e. fatigued) participants provided a performance incentives (Muraven & 

Slssareva, 2003, Experiments 1-3). The first studies support the notion that acts of self-

restraint increase CV response; the second support the notion that increases in success 

importance can enhance willingness to restrain.   

More substantial evidence for the application comes from an experiment that 

directed participants to inhibit expressive behavior while watch a film with sad, neutral or 

amusing content (Gross & Levenson, 1997).  Findings indicated greater CV 

responsiveness during the sad and amusing films than during the neutral film, with CV 

response assessed in terms of several physiological indices purported to reflect 

sympathetic arousal (e.g. pulse transit time to finger, finger pulse amplitude).  Assuming 

that the neutral film evoked a less powerful expressive impulse than the sad and 

amusing films, these findings agree with idea that restraint and associated CV 
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responses should correspond to urge magnitude so long as success is possible and 

worthwhile.  However, it should be noted that this experiment did not manipulate urge 

magnitude directly, nor did it include a manipulation of success importance, which would 

be required to test the present implication that importance should moderate urge 

magnitude influence on restraint intensity. 

PROJECT RESEARCH 

This proposed project was designed to extend the findings above and test 

directly the implication that success importance should moderate the relation between 

urge magnitude, on the one hand, and restraint intensity and associated CV responses, 

on the other, in people confronted with a restraint challenge.  Two factors were 

manipulated—magnitude of an urge and the importance of successfully resisting it—

with associated CV responsiveness related to active coping (i.e. specifically, blood 

pressure and HR) measured.  

 Male and female undergraduate students were presented a mildly- or highly 

evocative violent film clip and asked to refrain from showing any facial response to the 

clip. Success was made more or less important through coordinated manipulations of 

variables of demonstrated success in this regard: outcome expectancy, ego-

involvement and performance assessment. The main prediction was that restraint effort 

and its associated CV responses would rise in proportion to the evocativeness of the 

clip when importance was high, but be low regardless of the evocativeness of the clip 

when importance was low. Given that SBP is believed to be especially sensitive to beta-

adrenergic stimulation (and thus restraint intensity), I expected that it would be 

especially likely to reflect the anticipated 3 versus 1 response pattern.  
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Method 

Participants 

Participants were 106 undergraduate psychology students recruited through the 

SONA system in the Psychology Department at University of North Texas during the 

Fall 2014 through Spring 2015. Participants were randomly assigned to one of the four 

conditions created by the 2 (low or high evocativeness) x 2 (low or high importance) 

factorial design. Participants were unaware of their condition until the debriefing session 

conducted at the end of their session. Data from 10 participants were excluded from the 

final analyses due to physiological equipment failure and failure to follow experimental 

instructions. 

CV Assessment 

CV responses were assessed with a CNAP Monitor 500, which utilizes a module 

with double finger cuffs and attaches to the forearm. The module assesses SBP, DBP, 

mean arterial pressure (MAP) and HR utilizing embedded balloon-like sensors that 

allow unobtrusive and painless sampling. The double finger cuffs were placed on the 

proximal joints of the index and middle fingers. The controller module was attached to 

the participants’ forearm for stability.  

Restraint Task 

Participants were presented a violent film clip taken from the movie Saving 

Private Ryan, with instructions to maintain a neutral facial expression—that is, resist the 

urge to show emotional response—while watching the clip (Madan, Mrug, & Wright, 

2014). In the clip, a team of American soldiers encounters an enemy battalion and 

unsettling violence follows. The duration of the clip was approximately 3 minutes.  
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Emotional evocativeness was manipulated through the inclusion or exclusion of 

sound. In low evocativeness conditions, participants watched the clip without sound. In 

the high evocativeness conditions, participants watched the clip with the sound set to a 

medium-high volume. All other aspects of the clip (i.e. length, presentation format, size, 

quality) remained the same. All participants wore headphones during the film 

presentation with instructions that this would help them focus better on the task. 

Procedure 

Consent Form and Preliminary Mood. As participants arrived, they were asked to 

leave all personal belongings in the entrance hall. They were then seated in the 

experimental room, which contained a computer monitor with attached headphones, an 

adjacent intercom, two auditory speakers, two copies of the study consent form and a 

preliminary mood questionnaire. Participants were told to review the consent form once 

the experimenter left, sign both copies if they were willing to participate, complete the 

preliminary mood checklist and notify the experimenter when they were finished by 

pressing the CALL button on the intercom. The mood checklist asked participants to 

rate on 11-point scales (0 = not at all to 10 = extremely) the extent to which they felt 

energetic, sad, angry, tired, alert, full-of-pep, nervous, fearful, and happy.  

Attaching Equipment. The experimenter briefly described the study as being 

concerned with how people respond psychologically and physiologically when they 

perform different tasks under different conditions (see Appendix A for protocol).  

The experimenter clarified that physiological responses being studied were blood 

pressure and HR and then fitted the participants with a properly sized CNAP hand-arm 

module. The experimenter cautioned participants of mild venous congestion in their 
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fingers during data collection (i.e. “your fingers might turn slightly blue”), noting that – if 

such congestion occurred – they should not be concerned because any congestion 

should quickly subside with discontinued monitoring.  The experimenter assured 

participants that if they were bothered by finger congestion during the session, they 

should notify the experimenter immediately and feel completely free to discontinue their 

participation with no negative ramification following.  

Baseline Task. After monitoring equipment was attached, the experimenter told 

participants that the session would start with an 8-10 minute baseline period during 

which participants could rest and have the option of browsing through magazines. The 

experimenter placed next to participants a selection of affectively neutral magazines, 

mentioning that participants should limit their arm motion during this rest period.  The 

experimenter returned to the control room to simultaneously start a stopwatch and start 

calibration of the CNAP monitor. Although the baseline was described as lasting 8-10 

minutes, it actually lasted only 5 minutes. The experimenter monitored the participants’ 

CV responses continuously during the baseline period, recording them for purposes of 

analysis during the final two minutes—at 30 second intervals. 

Session Overview. After the baseline period, the experimenter returned to the 

participant station and placed two folders in front of the participants, one marked 

“INSTRUCTIONS” and the other marked “QUESTIONNAIRE” (see Appendix B for 

materials), giving the following instructions: 

“Here are two folders, which you will open later.  Once I leave the room please 

open the INSTRUCTIONS folder and read about specific directives for the task. When 

you are ready, I will instruct you on next steps through a speaker system. After watching 
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the clip, open the QUESTIONNAIRE folder and complete the questions inside. You 

don’t have to memorize all of this now, because I will tell you what to do in steps as we 

go. I am mentioning it now only to provide you a general picture of what you will be 

doing during the session. Before I leave, I will help fit these headphones to your head. 

These will help you focus more on the film clip as it plays.” 

Instructions and Success Importance. Written instructions indicated that 

participants would be shown an emotional film clip displayed on their computer monitor. 

The participant’s task would be to view the video while showing no facial response. 

Participants were also told that during the video presentation they should stay focused 

on the video the entire time, and that a camera would be trained on their face for the full 

task period for scoring and confirming that they followed instructions. If participants 

failed to follow instructions—for example, by looking away—their performance would be 

disqualified.  

Success importance was manipulated through variations in coordinated 

instructions pertaining to outcome expectancy, ego-involvement and performance 

assessment (Gendolla et al., 2012). In all conditions, participants were told that an 

application would record their facial movements to compute neutrality performance 

score, comparing their score to the scores of previous participants. If they performed 

better than 75% of previous participants, then they could participate in a drawing for a 

free movie ticket. In the high importance conditions, the stated odds of winning were 

high (i.e. 19 in 20). Also in the high importance conditions, participants were told (1) that 

good performance had been found to be psychologically significant, predictive of 

important life outcomes such as educational and career success, and (2) that the 
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experimenter would learn how well they did. In the low importance conditions, stated 

odds of winning were low (i.e. 1 in 20). Further, participants were told (1) that 

performance had been found to have no psychological significance, bearing no relation 

to important life outcomes, and (2) that the experimenter would not learn how well they 

did. To be participate in the drawing, a staff person in another office would be notified of 

participants’ performance score and would present the participant drawing cards for the 

chance to win the movie ticket.  

Restraint Task. While participants read the directives in the “INSTRUCTIONS” 

folder, the experimenter learned the evocativeness condition by flipping over a card that 

included the condition assignment (i.e. low evocativeness or high evocativeness). The 

experimenter then used a computer in the control room connected to the participant’s 

monitor to upload the respective clip (with or without sound). For all participants, the film 

clip was embedded in a PowerPoint presentation with instructions before and after the 

film clip.  

After participants finished reading instructions, they pressed the CALL button to 

signal they were ready for the task. The experimenter used a microphone connected to 

a sound system to instruct participants to turn on the monitor in front of them. 

Experimenters read aloud the pre-task instructions displayed on the monitor, then 

clicked to the next slide containing the embedded video and pressed ‘play’. 

Simultaneously, the experimenter started a stopwatch and recorded CV values at 30-

second intervals.  

Once the clip was completed, the experimenter clicked to the next slide with 

post-task instructions for the participants to open the second folder marked 
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QUESTIONNAIRE and respond to the questions within. The first page of the 

questionnaire included two questions designed to evaluate the assumption that restraint 

would be more difficult in the high evocativeness conditions—one asking about personal 

difficulty and the other asking about how difficult the task would be for others—ranging 

on an 11-point scale (0 = not at all, 10 = extremely). The first page also included three 

questions designed to evaluate participants’ understanding of the instructions relevant 

to success importance. They asked (1) how likely it was that participants would win the 

prize if they performed as least as well as 75% of the people who performed before 

them (0=very unlikely, 10=very likely), (2), the extent to which performance on the task 

had been shown to be psychology significant, and (3) how aware the experimenter 

would be of their performance (0 = not at all, 10 = extremely). A final question on the 

first page asked participants the extent to which success was important to them (0 = not 

at all, 10 = extremely). On a second page, participants were asked to respond again to 

items presented on the original mood checklist, thinking of how they felt during the 

restraint performance period. 

Upon completing the questionnaire, participants pressed the CALL button. This 

prompted the experimenter to stop the CNAP monitor and return to the participant 

station to remove physiological monitoring equipment and conduct the debriefing.  

Debriefing Session and Drawing. Participants were then provided a thorough 

debriefing of the study. Afterward, experimenters presented a deck of 20 cards from 

which participants drew. Participants were awarded the movie tickets following the odds 

stated in the experimental instructions. After the drawing, participants were thanked for 

their time and allowed to leave. 
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Main Data Analysis 

Baseline CV values were examined with 2(evocativeness) x 2(importance) 

ANOVAs. CV response was operationalized for all measures as change from baseline. 

Change scores were computed by subtracting baseline values (final two minutes of the 

baseline period) from values obtained during the performance period. Change scores 

were examined using ANOVA or analysis of covariance (ANCOVAs) depending on 

whether the regression of change onto base values was reliable. Where the regression 

was reliable, base values served as covariates (Llabre et al., 1991). To guard against 

movement and other artifacts, I excluded from the final analysis CV change scores that 

deviated more than two standard deviations from the mean of their respective 

experimental group. This resulted in the loss of SBP data for five participants, the loss 

of DBP data for six participants, the loss of MAP data for six participants, and the loss of 

HR data for four participants. 

In the case of SBP, I tested the prediction of a 3 versus 1 pattern with a planned 

contrast, comparing responses of High-Evocative/High-Importance participants 

(contrast coefficient: +3) with responses of all other participants (contrast coefficients: -

1, -1, -1). Following the contrast, I tested the residual sum of squares to determine 

whether the planned contrast accounted for all reliable variance. I also performed 

planned pair-wise comparisons using t-tests.   

Baseline mood checklist ratings were analyzed with 2x2 ANOVAs. Mood 

checklist change scores were computed by subtracting baseline ratings from post-task 

ratings. These were examined identically to the CV change scores - with 2x2 ANOVAs 

or ANCOVAs depending on whether the regression of change onto base values was 
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reliable. Where the regression was reliable, base values served as covariates. . The 

mood checklist items “energetic” and “full-of-pep” were drawn from the energy subscale 

of Thayer’s (1989) activation-deactivation affective checklist (ADACL) and responses to 

them were correlated both at base (r = .68, p < .001) and on the follow-up questionnaire 

(r = .60, p < .001).  Thus, I averaged those items to form a single subjective energy 

index. Initial analysis of the three questionnaire items designed to evaluate participants’ 

understanding of the instructions relevant to success importance showed high 

intercorrelation (all r’s > .50, all p’s < .001). Consequently, I averaged these ratings to 

create an “importance” (understanding) index on which grasp of high importance 

instructions would be indicated by higher values and grasp of low importance 

instructions would be indicated by lower values.  I examined these values and 

remaining subjective ratings with ANOVAs. 

RESULTS 

Cardiovascular Data 

Baseline  

Table 1 shows the means and standard deviations of all CV measures. Analysis 

revealed no significant effects (see Appendix C for full results).  

 

Table 1. Baseline blood pressure and heart rate. 

 Low Importance  High Importance 

Evocativeness Low High  Low High 

SBP      

M 114.64 112.57  118.11 116.88 
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SD 14.80 14.15  13.14 13.58 

n 28 26  26 26 

DBP      

M 71.51 68.39  74.35 71.93 

SD 9.55 8.75  10.78 8.73 

n 28 26  26 26 

MAP      

M 89.28 84.99  91.60 89.23 

SD 10.83 9.32  10.20 9.70 

n 28 26  26 26 

HR      

M 78.86 80.03  82.63 81.42 

SD 10.47 12.67  9.96 13.38 

n 28 26  26 26 

Note: SBP = systolic blood pressure, DBP = diastolic blood pressure, MAP = mean 

arterial pressure, HR = heart rate  

 

Restraint Task 

Initial analysis of the SBP data indicated the regression of change onto baseline 

scores was not reliable. Therefore, I did not covariance-adjust change scores prior to 

analysis. The special 3 versus 1 contrast was significant, F(1, 96) = 4.82, p < .030, ηp2 = 

.05, and yielded a nonsignificant residual sum of squares F(2, 96) = .72, p < .400, ηp2 = 

.015 (Figure 6).  
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Figure 6. Change in systolic blood pressure by condition. 

 

Planned pair-comparisons indicated that High-Evocative/High-Importance 

participants had stronger responses than Low-Evocative/Low-Importance participants 

t(96) = 2.45, p < .008 (one-tailed), and tended to have stronger responses than High-

Evocative/Low-Importance participants, t(96) = 1.56, p < .061 (one-tailed), and Low-

Evocativeness/High-Importance participants t(96) = 1.30, p < .098 (one-tailed).  

Initial analyses on the remaining CV data indicated that regression of change 

onto base values was reliable for DBP and HR, but not MAP. Consequently, I examined 

the DBP and HR change scores with ANCOVAs and the MAP change scores using 
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ANOVA- applying conventional main effect and interaction contrasts. Analysis revealed 

no effects (Appendix C). Table 2 shows relevant means and standard deviations for 

change scores. 

Table 2. Diastolic blood pressure, mean arterial pressure, and heart rate change. 

 Low Importance  High Importance 

Evocativeness Easy Difficult  Easy Difficult 

DBP      

M  -1.26 -1.19  .80 -1.89 

SD 4.20 4.58  5.20 3.78 

n 26 25  25 24 

MAP      

M -1.40 -.30  .15 -.87 

SD 4.25 4.54  4.30 4.23 

 n 26 25  25 24 

HR      

M -3.11 -1.28  -2.30 -4.20 

SD 4.31 4.25  4.90 6.35 

n 27 24  25 26 

Note: DBP = diastolic blood pressure, MAP = mean arterial pressure, HR = heart rate. 

 

Supplementary Contrasts 

Consistent application of powerful planned contrasts to SBP data, but not DBP, 

MAP and HR data, could inflate artificially the chance of finding positive effects for SBP 

alone.  Consequently, in the interest of caution I also applied the special 3 versus 1 
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planned contrast to the covariance-adjusted DBP and HR change scores and the 

unadjusted MAP change scores. All contrasts proved non-significant and yielded non-

reliable residual sums of squares (Appendix C). 

Perceived Difficulty and Success Importance 

Analysis of personal difficulty ratings produced the expected main effect for 

evocativeness F(1, 102) = 6.56, p  = .012, ηp2 = .06, reflecting higher ratings for those 

who watched the highly evocative clip (Figure 7). By contrast, analysis of difficulty 

ratings for the average person indicated no effects (see Table 3).  

 

Figure 7. Personal difficulty ratings by condition. 
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Table 3. Difficulty and importance (understanding) index ratings. 

 Low Importance  High Importance 

Evocativeness  Low High  Low High 

Difficulty-self      

M 3.14 4.04  2.54 4.12 

SD 2.37 2.44  2.40 2.72 

Difficulty-other      

M 5.75 5.27  5.15 5.92 

SD 1.46 1.71  2.26 2.56 

Importance      

M 5.61 5.27  5.19 5.77 

SD 2.27 2.99  2.82 2.92 

Importance 

(Understanding) Index 

     

M 3.71 2.90  7.50 7.42 

SD 2.19 2.21  1.72 1.21 

n 28 26  26 26 

Note: SBP = systolic blood pressure, DBP = diastolic blood pressure, MAP = mean 

arterial pressure, HR = heart rate  

 

Analysis of the importance (understanding) index values produced the expected 

main effect for importance, F(1, 102) = 128.95, p < .001, ηp2 = .56, with responses 

indicating a grasp of high importance instructions in the high importance conditions and 

a grasp of low importance instructions in the low importance conditions (Figure 8). By 
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contrast, analysis of personal importance ratings yielded no effects. Table 3 shows that 

these ratings tended to be relatively high for all participants. 

 

Figure 8. Conveyed importance (understanding) index by condition. 

Mood Effects 

Analyses revealed no group differences in baseline mood. Initial analyses on 

change scores indicated that the regression of change onto base values was reliable for 

the energy index (i.e. average of ratings for items “energetic” and “full-of-pep”) as well 

as the items “sad”, “tired”, and “alert”. Consequently, I examined change scores for 

these measures with ANCOVAs and change scores for the remaining measures with 
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ANOVAs.  Analysis of the change scores indicated only greater increases in alertness 

under high evocativeness conditions, F (1, 101) = 5.56, p = .020, ηp2 = .05.  Means for 

High Evocativeness participants were 1.1.5 (low-importance) and 1.19 (high 

importance); those for Low Evocativeness participants were .32 (low importance) and -

.23 (high importance).  Corresponding standard deviations were 2.07, 2.42, 2.23, and 

2.32, respectively.  

DISCUSSION 

This study was the first to examine self-restraint using the integrated analysis of 

effort and associated CV response outlined in the introduction of this thesis. In 

particular, the study confirmed that CV data used to measure restraint intensity showed 

the expected interactional response pattern for SBP. When success importance was 

high, SBP responses were proportional to the evocativeness of the film clip; when 

success importance was low, they were low regardless of the clip’s evocativeness. The 

findings from CV data supports both the initial restraint intensity analysis and indirect 

evidence of restraint intensity in previous experiments (Davidson, 1993; Gross, 1998; 

Gross & Levenson, 1997). 

Though the study’s findings comported with the relationship outlined by 

motivational intensity theory, the absolute values for SBP were a noteworthy surprise. 

The original assumption was that SBP would be elevated relative to baseline in the key 

high-importance/high-evocativeness condition and sustained relative to baseline in the 

remaining conditions; this would have been consistent with previous studies concerned 

with effort-related CV response (Gendolla, Wright & Richter, 2012; Wright & Kirby, 

2001). However, SBP in the study’s key condition was sustained relative to baseline 
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and in the remaining conditions were decreased. An influential factor to this aspect of 

the results may have been the abbreviated baseline period (i.e., 5 minutes) to ensure 

that study participants would be released within a half-hour timeframe. A risk for an 

abbreviated baseline was that participants would not achieve the same level of rest as 

would be achieved with a more extended baseline period. A consequence would be 

elevated baseline values that would truncate CV elevations in high-evocativeness/high-

importance condition and allow declines in CV responses for all other conditions.    

Findings for the personal difficulty and the importance (understanding) measures 

were as expected, indicating greater restraint difficulty in the high evocativeness 

conditions and appropriate comprehension of the importance information.  Analysis 

indicated no group differences in ratings of (1) difficulty for the average person, and (2) 

personal importance.  However, those results might best be viewed guardedly in terms 

of interpretation.  In theory, difficulty ratings pertaining to other people should be less 

sensitive indicators of experienced restraint difficulty than personal difficulty ratings.  

Further, there could have been an implicit demand for all participants to mark high 

importance values in an effort to present themselves favorably on the response sheet.  

Additional research with more powerful manipulations, higher cell ns and instructions 

minimizing concerns of self-presentation might yield effects on these measures similar 

to those on the personal difficulty and importance (understanding) measures. 

Analysis of the remaining data revealed few noteworthy findings.  Baseline CV 

and mood measures were equivalent across groups, minimizing concerns that the main 

SBP effects might have been artifacts of pre-existing disposition.  There also was 

evidence of greater alertness during the work period under high evocativeness 
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conditions, although this was unexpected and should be interpreted cautiously pending 

replication. 

Broader Relevance 

The present analysis and findings have important implications for multiple lines of 

investigation that include elements of inhibitory control.  Included among them are well-

known lines concerned with resistance against impulses to (1) express anger 

(Davidson, 1993; Van Egeren et al., 1978), (2) have unwanted thoughts (Wegner, 

2009), (3) disclose thoughts pertaining to traumatic experience (Pennebaker, 1989), 

and (4) forego a substantial delayed benefit in the interest of securing an immediate 

limited benefit (Mischel, 2014).  As suggested earlier, some of these lines are 

concerned chiefly with restraint failure, whereas others are concerned with health risk.  

Both failure and risk have been linked to restraint intensity which – in turn – links them 

and their associated lines of investigation to the present analysis.   

To further elaborate, consider once again a situation where one must resist an 

urge to express anger—a process suspected to pose a health risk. This urge can be of 

greater or lesser magnitude and resisted under conditions where success can be more 

or less important. Based on this study, one’s intensity (effort) to resist the urge should 

be determined interactionally by the strength of the urge and the importance of resisting 

it. Insofar as restraint intensity affects outcomes of interest – failure to restrain and 

health risk – one can use the present restraint analysis to anticipate these outcomes.  In 

the case of resisting the urge to express anger, both personal and situational 

considerations should determine how powerfully the urge is experienced (Berkowitz, 

1989; Smith, Glazer, Ruiz & Gallo, 2004) and the perceived importance of resisting it 
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(Wright & Agtarap, 2014).  If the urge is weak, restraint should be low irrespective of 

success importance.  As the strength of the urge rises, so should the intensity of 

restraint up to the point that restraint success is perceived as excessively difficult or 

impossible.  Thus, the restraint analysis tells us conditions under which greater and 

lesser degrees of resistance can be expected, allowing anticipation of health risk in 

different people (e.g., those low- versus high in hostility) and in different life 

circumstances (ones low- versus high in illegitimate frustration – e.g., Gallo, Smith & 

Kircher, 2000).   

Regarding the relationship between intensity and anger, it is worth mentioning 

that health risk is commonly assumed to (1) follow from chronic restraint, and (2) be 

mediated by CV responsivity and other physiologic events that might be associated with 

effort (Smith, Glazer, Ruiz & Gallo, 2004; Smith & Ruiz, 2002).  The first point argues 

that investigators interested in health outcomes may benefit from applying the restraint 

analysis in relation to relatively enduring personal and circumstantial factors, not 

ephemeral ones (e.g. chronic discrimination or sensitivity to anger versus a single 

instance).  The second argues that CV outcomes such as those tied to effort may 

provide reasonable insight into risk profiles for different people and circumstances. 

Thus, highly elevated CV outcomes in the wake of inhibiting anger expression may point 

to high degree of restraint intensity that suggests health risk. It is important to note that 

if one gives in to an urge to express anger, not all effort (and associated CV responsivity 

and health risk) diminishes; expression of anger itself can involve effortful behavior, 

such as speaking over someone in an argument or even attacking that individual.  So 

long as success is viewed as possible and worthwhile for any given task (i.e. resisting 
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and expressing anger), correspondent effort and potentially toxic CV responses should 

follow (Siegman, 1993).  This observation is of interest in part because it could help 

explain why CV response correlates of anger expression and inexpression have been 

variable in relevant research (Davidson & Mostofsky, 2010).  Depending on 

considerations of difficulty and success importance, either expression or inexpression 

could be expected to elicit stronger effort-related CV responses.    

A line of investigation indirectly relevant to the present analysis and findings is 

that pertaining to Gray’s (1987) proposed distinction between two motivational systems 

– one identified in terms of activation (the behavioral activation system, or BAS) and the 

other identified in terms of inhibition (the behavioral inhibition system, or BIS).  Though it 

might appear that the former (BAS) would pertain to urges, whereas the latter (BIS) 

would pertain to restraint, careful reflection suggests this should not be the case.   

Key arguments are (1) the BAS is associated with sensitivity to positive cues and 

facilitates approach behavior, and (2) the BIS is associated with sensitivity to negative 

cues and facilitates avoidance behavior.  Gray’s view is unique in some (physiological) 

respects, but bears close resemblance to alternative personality perspectives that 

distinguish people in terms of an abiding orientation toward approaching good outcomes 

versus avoiding bad ones. In other words, the BAS-BIS systems approach fits best from 

an individual differences perspective. Examples of other personality perspectives are 

those that distinguish (1) motivation to achieve from motivation to avoid failure (Atkinson 

& Birch, 1978), (2) promotion focus from prevention focus (Higgins, 1997), (3) positive 

affectivity from negative affectivity (Watson, Clark & Tellegen, 1988), and (4) approach 

temperament from avoidance temperament (Elliot & Thrash, 2010).  These perspectives 
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tell us something about fundamental concerns that can vary among people and 

influence the direction of behavior (Carver & White, 1994), but do not imply that urges 

should be associated with approach tendencies while restraint should be associated 

with avoidant ones.   

To elaborate, people can experience avoidant urges just as they can experience 

approach urges.  Consider two cases: a soldier in combat experiencing an avoidant 

urge to flee and a college student restraining against an approach urge to have unsafe 

sex. Arguably, people with stronger approach (e.g., BAS) sensibilities should be 

especially likely to experience urges in regard to positive outcomes and especially likely 

to resist urges when success has potential for promoting positive outcomes. In contrast, 

people with avoidance (i.e., BIS) sensibilities should display a reverse response pattern 

where they should be especially likely to experience urges in regard to negative 

outcomes and resist urges when success has potential for preventing adverse 

outcomes.   

Thus, the broad message is that the Gray BAS-BIS analysis is relevant to the 

present restraint analysis insofar as it conveys information about conditions under which 

different people will be likely to experience urges and restrain against them.  What it 

does not do is tell us that BAS dominant people will experience urges, whereas BIS 

dominant people will resist against them.   

Selected Theoretical Issues 

Application of the integrated analysis to self-restraint demanded careful 

consideration towards the nature of the restraint challenge. Of particular note was 

manipulation of urge magnitude while keeping the procedure relatively standardized. To 
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our knowledge, the manipulation of sound for the violent film clip constituted the first 

attempt at directly manipulating impulse strength in a laboratory. Previous research on 

self-regulatory behavior has overlooked the role that urge magnitude (i.e. impulse 

strength) plays in determining resistance, with only little recognition in the area of 

emotional suppression (Gross & John, 1997) and most recently in the works of 

Hofmann and colleagues, who similarly criticize the lack of measurement in desire 

strength – which can be understood to correspond to urge magnitude (Hofmann, 

Baumeister, Forster, & Vohs, 2012; Hofmann, Friese, & Strack, 2009). Theoretical 

assumptions in the work by Hofmann and colleagues suggest that desire strength is 

largely determined by personality factors rather than by stimuli themselves (Hoffman et 

al., 2008).  An example would be variations on the BAS-BIS dimensions mentioned 

previously. Wright and Agtarap (2014) have suggested that circumstantial factors 

should affect urge magnitude as well.  

In addition, the self-restraint literature has only vaguely defined the role of 

success importance, asserting simply that effects of regulatory system fatigue might be 

overcome if importance is high enough (Muraven & Slessareva, 2003; Vohs, 

Baumeister, & Schmeichel, 2012). Some investigators have simply assumed that those 

who consistently restrain have high restraint ability, whereas those who consistently fail 

have low restraint ability (Baumeister, Vohs, & Tice, 2007). The current study varied 

success importance using coordinated manipulations of three factors, (1) outcome 

expectancy, (2) ego-involvement, and (3) performance assessment (publicity).  It 

demonstrated that success importance is not only an important factor in restraint 
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research, but one that combines interactively with urge magnitude to determine restraint 

outcomes.   

This study was the first to manipulate directly both urge magnitude and success 

importance, arguing that the two factors should combine to determine resistance 

strength. Notably, this perspective does not conflict with present self-regulatory theory, 

but rather offers a complimentary perspective. Knowledge of these conditions can 

improve the understanding of self-restraint and address concerns related to both 

regulatory failure and adverse health outcomes from chronic restraint—both related to 

effort to restrain. Though potential for improving predictions of regulatory failure or 

success is limited—the relationship between successful restraint and the effort involved 

to restrain is imperfect—the analysis offers a better understanding of how factors like 

success importance might or might not yield successful restraint. Additionally, potential 

for understanding adverse health outcomes is especially high because there is reason 

to believe that the relationship between restraint intensity and the emergence of those 

outcomes is direct (Pennebaker, 1989).  

Another novel aspect of this study was the use physiological restraint indices. 

This is important in part because it offers a new method of making restraint inferences, 

which historically have been made by observing restraint performance (i.e. persistence 

or outcome) and self-reports. In addition, these indices may well be associated with 

processes that mediate relations thought to exist between restraint and adverse health 

outcomes.  An obvious example would be powerful and prolonged acts of restraint 

predisposing one to risk in terms of heart disease (Blascovich & Katkin, 1993; Bongard, 
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al’Absi, & Lovallo, 2012; Contrada, 2011; Kamarck & Lovallo, 2003; Krantz & Manuck, 

1984; Manuck, 1994).  

Future Research 

Given the novelty of this application, this study can potentially provide a 

foundation for other studies operationalizing success importance and urge magnitude 

on a wider range. Specifically, we can develop restraint challenges that systematically 

test powerful urges, and operationalize success importance in different terms to 

examine importance effects across a wider range of restraint difficulty. Further on, it 

should be possible to include ability as a factor—particularly ability determined by 

fatigue. The role of ability on effortful striving is already outlined in the existing 

integrated analysis not mentioned here, with the implication that ability combines with 

urge magnitude and success importance to determine restraint. Overall, the potential for 

furthering this restraint application to additional studies is high and will ultimately add to 

the existing literature concerning restraint behavior and health. 
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APPENDIX A 

Experimenter Protocol for Restraint Study 

1.  Experimenter (E) places the Informed Consent in lab, meets the participant (P) 

and escorts the P to the lab. 

2. P reviews the Informed Consent Statement in private, and signs.  E observes to 

see when the statement is signed, and returns to the room when it has been. E has P 

sign another copy and gives one to P. 

3. E describes briefly the study as being concerned with how people respond 

psychologically and physiologically when they perform different tasks under different 

conditions. E indicates that the physiological responses being studied are heart rate and 

blood pressure, describes how these will be assessed, and places the hand-wrist unit 

on the P’s non-dominant arm. E notes that the session will begin with a 10-15 minute 

baseline.  Before leaving the room, E places in front of P magazines to read while 

baseline measures are being taken.  E asks P to limit motion during baseline. 

4.  E returns to the control room and starts a stop watch to begin timing the baseline 

period. Although the baseline has been described as lasting 10-15 minutes, it actually 

will last about 8 minutes.  E samples constantly during the baseline period and records 

CV values every 30 sec during the final two minutes.   

5.  Once the baseline period is over, E returns to the experimental chamber and 

places in front of P two folders, marked INSTRUCTIONS and QUESTIONNAIRE.  E 

shows P the intercom CALL button and notes the order in which activities will be 

performed, stating: 
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“Here are two folders, which you will open later.  I also have for you now a preliminary 

mood checklist.  It is designed to assess your feelings prior to the start of the task 

period.  I would like you first to complete the checklist.  Once you have done so, please 

press the CALL button on the intercom in front of you.  Later, you will (1) read about the 

task you will perform during the task period (INSTRUCTIONS folder), (2) work in a brief 

practice period, (3) respond to a questionnaire (QUESTIONNAIRE folder) and then (4) 

work in the main task period.  You don’t have to memorize all of this now, because I will 

tell you what to do in steps as we go.  I am mentioning it now only to provide you a 

general picture of what you will be doing during the session.” 

6. E returns to the control room.  Once P presses CALL (indicating completion of 

the preliminary questionnaire), E directs P to open the INSTRUCTIONS folder and 

follow the instructions inside.  

“OK.  Now please open the folder marked INSTRUCTIONS and follow the instructions 

inside.  When you understand and are ready to begin work, press the CALL button.  We 

will begin with a 1 minute practice period.  Once that period is complete, there will be a 

brief questionnaire period and then the standard work period will begin” 

7.  P reads instructions; presses the CALL button when s/he is ready to begin. In 

response, E says: 

“The practice period will now begin.  Please view the video displayed on the computer 

screen in front of you refraining from showing any facial response to the presentation.” 

8.  E starts the mildly- or strongly evocative video (depending on the condition).  

After 1 minute, the E pauses the video and says: 
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“Ok.  You now have a sense of what the task is like.  At this point I would like you to 

open the folder marked QUESTIONNAIRE and answer the questions inside.  Please 

press CALL when you are finished.” 

9.   P responds to questionnaire and presses CALL.  In response, E says: 

“Very good.  The main task period will now begin.  Please view the video without 

showing a facial expression until I tell you to stop.”   

10.  E releases pause and the video plays for 3 minutes.  E records CV values every 

30 sec beginning at the .5 minute point.  Once the three minute period is completed, E 

says: 

“You have now completed the facial restraint task.  Please relax.  I will return to your 

room shortly.”  

11. E returns for the debriefing. 

  

41 



APPENDIX B 

Study Materials 

Preliminary Mood Checklist 

Please rate your current feelings on the following dimensions.  Please circle only 

numbers and not the scale labels. 

Energetic     0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Sad      0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 

Angry     0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 

Tired                  0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 

Alert      0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 

Full-of-Pep     0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely  

Nervous    0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 

Fearful    0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Happy     0  1  2  3  4  5  6  7  8  9  10 

 Not at all        Extremely 
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Instructions (Low) 

Study Overview 

For many years, studies in this laboratory have examined how people respond 

psychologically and physiologically when they perform different tasks under different 

conditions.  The study today continues work on this theme, presenting you a facial 

restraint task.  Measures of your blood pressure and heart rate will be taken at points.  

In addition, you will be asked at points to report feelings and perceptions. 

Specifics 

Specifics of your task session will be as follows.  You will be presented a video that 

includes emotional content.  The emotional content could be mild, moderate or 

powerful, depending on the condition to which you are assigned.  Your task will be to 

view the video while showing no facial response to the content.  During the video 

presentation, you should stay visually focused on the video, but maintain a neutral facial 

expression.  You will wear headphones, but might or might not receive sound. 

Scoring and Incentive 

We will have a camera trained on your face for the full task period.  The camera is 

connected to a software application that will record your facial movements and 

automatically compute a neutrality performance score.  If your score is as good as 

scores of at least 75 percent of those who have performed before you, a message will 

be sent to a staff member in the main psychology office.  After the session is completed, 

you can go to the main office to see if you were successful.  If you were, you will be 

allowed to draw from a deck of cards marked 1 through 20.  If you draw the card 

marked 20, you will win one free movie ticket as a prize!  Thus, if you perform your 
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facial restraint task successfully, you will earn a small (5%) chance of winning the free 

movie ticket prize. 

Please Note 

Please note that your restraint performance does not have to be perfect to win.  You 

simply have to do as well as at least 75% of those who have performed before.  Note as 

well that the experimenter will not learn how well you do.  Only the staff member in the 

main office will know this and be able to award the incentive.  Finally, note that 

performance on the restraint task has been found to have no special psychological 

significance, for example, bearing no relation to educational or career success. 

- Please re-read at least once.  Press CALL when you understand and are ready to 

begin – 
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Instructions (High) 

Study Overview 

For many years, studies in this laboratory have examined how people respond 

psychologically and physiologically when they perform different tasks under different 

conditions.  The study today continues work on this theme, presenting you a facial 

restraint task.  Measures of your blood pressure and heart rate will be taken at points.  

In addition, you will be asked at points to report feelings and perceptions. 

Specifics 

Specifics of your task session will be as follows.  You will be presented a video that 

includes emotional content.  The emotional content could be mild, moderate or 

powerful, depending on the condition to which you are assigned.  Your task will be to 

view the video while showing no facial response to the content.  During the video 

presentation, you should stay visually focused on the video, but maintain a neutral facial 

expression.  You will wear headphones, but might or might not receive sound. 

Scoring and Incentive 

We will have a camera trained on your face for the full task period.  The camera is 

interfaced with a software application that will record your facial movements and 

automatically compute a neutrality performance score, comparing your score to scores 

of other participants who have performed the restraint task.  If your score is as good as 

scores of at least 75 percent of those who have performed before you, a message will 

be sent to the experimenter.  After the session is completed, the experimenter will allow 

you to draw from a deck of cards marked 1 through 20.  If you draw any card except the 

card marked 20, you will win one free movie ticket as a prize!  Thus, if you perform your 
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facial restraint task successfully, you will earn a large (95%) chance of winning the free 

movie ticket prize. 

Please Note 

Please note that your restraint performance does not have to be perfect to win.  You 

simply have to do as well as at least 75% of those who have performed before you.  

Note as well that the experimenter will learn how well you do.  This will be evident 

based on whether the software application does or does not send the success 

message.   Finally, note that performance on the restraint task has been found to have 

special psychological significance, for example, predicting both educational- and career 

success. 

- Please re-read at least once.  Press CALL when you understand and are ready to 

begin – 
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Questionnaire 

Please circle the number that best reflects your thoughts and feelings.  Please circle 

only numbers and not the scale labels. 

1.  For you personally, how difficult was this restraint challenge? 

0  1  2  3  4  5  6  7  8  9  10 

      Not at all    Extremely 

2. How difficult do you think the restraint challenge should be for the average person?   

0  1  2  3  4  5  6  7  8  9  10 

      Not at all    Extremely 

3.  For you personally, how important was it to do well?  

0  1  2  3  4  5  6  7  8  9  10 

      Not at all    Extremely 

4.  Your instructions described a lottery system we are using to assign prizes.  

According to your instructions, how likely is it that you will win your choice of the prizes if 

you did as well as at least 75% of those who performed before you?  

0  1  2  3  4  5  6  7  8  9  10 

            Very unlikely               Very likely 

5.       Instructions also included information about the psychological significance of 

performance on the restraint task.  According to them, to what extent has performance 

on the restraint task been found to be psychologically significant, that is, to predict life 

outcomes of importance? 

0  1  2  3  4  5  6  7  8  9  10 

      Not at all    Extremely 
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6.  According to the instructions, how aware should the experimenter be of how well 

you did? 

0  1  2  3  4  5  6  7  8  9  10 

      Not at all    Extremely 

 

 

 

---Please turn to the next page--- 

  

48 



Post-task Mood Questionnaire 

As best you can, please rate on the following dimensions how you felt during the 

restraint performance period.  Please circle only numbers, not the scale labels. 

Energetic     0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Sad      0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Angry     0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Tired                  0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Alert      0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Full-of-Pep     0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Nervous    0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Fearful    0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

Happy     0  1  2  3  4  5  6  7  8  9  10 

 Not at all         Extremely 

- Please press CALL when you are finished- 
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APPENDIX C 

Main Analysis Results 

A. BASE CARDIOVASCULAR 

Systolic Blood Pressure (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 399.62 1 399.62 2.05 .155 .020 

Evocativeness 72.35 1 72.35 .372 .543 .004 

I x E 4.72 1 4.72 .024 .877 .000 

Error 19851.18 102 194.62    

 

Diastolic Blood Pressure (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 269.03 1 269.03 2.99 .087 .028 

Evocativeness 202.26 1 202.26 2.25 .137 .022 

I x E 3.25 1 3.25 .036 .850 .000 

Error 9187.41 102 90.07    

 

Mean Arterial Blood Pressure (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 284.78 1 284.78 2.82 .096 .027 

Evocativeness 292.83 1 292.83 2.90 .092 .028 

I x E 24.42 1 24.42 .242 .624 .002 

Error 10296.35 102 100.95    
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Heart Rate (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 176.36 1 176.36 1.29 .258 .013 

Evocativeness .006 1 .006 .000 .995 .000 

I x E 37.29 1 37.29 .273 .602 .003 

Error 13925.85 102 136.53    

 

B. CARDIOVASCULAR CHANGE 

1. ANOVAS/ANCOVAS 

Systolic Blood Pressure (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 154.64 1 154.64 3.70 .057 .037 

Evocativeness 103.70 1 103.70 2.48 .119 .025 

I x E 3.87 1 3.87 .093 .762 .001 

Error 4012.38 96 41.80    

 

Diastolic Blood Pressure (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline DBP 92.77 1 92.77 4.82 .031 .048 

Importance 27.20 1 27.20 1.41 .237 .015 

Evocativeness 66.20 1 66.20 3.44 .067 .035 

I x E 43.57 1 43.57 2.26 .136 .023 

Error 1828.08 95 19.24    
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Mean Arterial Blood Pressure (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 6.01 1 6.01 .320 .573 .003 

Evocativeness .045 1 .042 .002 .961 .000 

I x E 27.93 1 27.93 1.49 .225 .015 

Error 1800.75 96 18.76    

 

Heart Rate (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline DBP 124.72 1 124.72 5.13 .026 .050 

Importance 28.62 1 28.62 1.72 .280 .012 

Evocativeness 1.83 1 1.83 .075 .784 .001 

I x E 62.51 1 62.51 2.57 .112 .026 

Error 2356.67 97 24.30    

 

2.  SPECIAL CONTRASTS 

Systolic Blood Pressure  

SOURCE SS df MS F p ηp2 

High I x High E 201.48 1 201.48 4.82 .030 .048 

Residual 60.20 2 30.10 .72 .489 .015 

Error 4012.80 96 41.80    
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Diastolic Blood Pressure  

SOURCE SS df MS F p ηp2 

High I x High E 33.67 1 33.67 1.72 .189 .018 

Residual 103.52 2 51.76 2.67 .073 .054 

Error 1827.80 95 19.24    

 

Mean Arterial Blood Pressure  

SOURCE SS df MS F p ηp2 

High I x High E 2.25 1 2.25 .12 .730 .001 

Residual 31.52 2 15.76 .84 .435 .017 

Error 1800.96 96 18.76    

 

Heart Rate  

SOURCE SS df MS F p ηp2 

High I x High E 57.79 1 57.59 2.37 .127 .024 

Residual 44.72 2 22.36 .92 .402 .019 

Error 2357.10 97 24.30    
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C. DIFFICULTY AND SUCCESS IMPORTANCE 

Personal Difficulty (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 1.84 1 1.84 .298 .586 .003 

Evocativeness 40.46 1 40.46 6.56 .012 .060 

I x E 3.07 1 3.07 .498 .482 .005 

Error 629.51 102 6.17    

 

Other Difficulty (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .022 1 .022 .005 .942 .000 

Evocativeness .551 1 .551 .133 .716 .001 

I x E 10.34 1 10.34 2.50 .117 .024 

Error 421.60 102 4.13    

 

Personal Importance (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .048 1 .048 .006 .937 .000 

Evocativeness .378 1 .378 .05 .824 .000 

I x E 5.54 1 5.54 .73 .394 .007 

Error 772.45 102 7.57    
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Conveyed Importance Index (ANOVA)  

SOURCE SS df MS F p ηp2 

Importance 457.18 1 457.18 128.95 <.001 .558 

Evocativeness 5.29 1 5.29 1.49 .225 .014 

I x E 3.62 1 3.62 1.02 .314 .010 

Error 361.62 102 3.55    

  

D. BASELINE MOOD 

Energy Index (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .05 1 .05 .01 .910 .000 

Evocativeness 2.30 1 2.30 .56 .456 .005 

I x E 5.96 1 5.96 1.45 .231 .014 

Error 418.88 102 4.11    

    

Sad (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 3.07 1 3.07 .71 .402 .007 

Evocativeness .18 1 .18 .04 .839 .000 

I x E .03 1 .03 .01 .935 .000 

Error 443.24 102 4.34    
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Angry (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .11 1 .11 .07 .786 .001 

Evocativeness 2.10 1 2.10 1.41 .237 .014 

I x E .73 1 .73 .49 .485 .005 

Error 151.53 102 1.49    

    

Tired (ANOVA)  

SOURCE SS df MS F p ηp2 

Importance .40 1 .40 .07 .786 .001 

Evocativeness 9.02 1 9.02 1.69 .196 .016 

I x E 1.33 1 1.33 .25 .619 .002 

Error 543.57 102 5.33    

                   

Alert (ANOVA) 

SOURCE SS Df MS F p ηp2 

Importance 5.05 1 5.05 1.34 .250 .013 

Evocativeness 3.43 1 3.43 .91 .342 .009 

I x E .84 1 .84 .22 .637 .002 

Error 384.43 102 3.77    
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Nervous (ANOVA)  

SOURCE SS df MS F p ηp2 

Importance .95 1 .95 .22 .643 .002 

Evocativeness 5.54 1 5.54 1.27 .263 .012 

I x E 8.80 1 8.80 2.01 .159 .020 

Error 442.24 101 4.38    

   

Fearful (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .04 1 .04 .02 .887 .000 

Evocativeness 7.72 1 7.72 3.71 .057 .035 

I x E .15 1 .15 .073 .788 .001 

Error 212.12 102 2.08    

      

Happy (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 1.82 1 1.82 .48 .491 .005 

Evocativeness 2.02 1 2.02 .53 .469 .005 

I x E 3.05 1 3.05 .80 .374 .008 

Error 389.65 102 3.82    
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E. MOOD CHANGE 

Energy Index (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Energy 71.85 1 71.85 20.53 .000 .169 

Importance 8.42 1 8.42 2.41 .124 .023 

Evocativeness 5.12 1 5.12 1.46 .229 .014 

I x E .78 1 .78 .224 .637 .002 

Error 353.52 101 3.50    

 

Sad (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Energy 123.61 1 123.61 16.43 .000 .140 

Importance 3.35 1 3.35 .45 .506 .004 

Evocativeness .01 1 .01 .001 .970 .000 

I x E 7.74 1 7.74 1.03 .313 .010 

Error 760.03 101 7.53    

     

Angry (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance .46 1 .46 .08 .781 .001 

Evocativeness .50 1 .50 .08 .773 .001 

I x E .53 1 .53 .09 .765 .001 

Error 597.01 101 5.91    

58 



Tired (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Tired 38.08 1 38.08 11.50 .001 .103 

Importance .01 1 .01 .003 .958 .000 

Evocativeness .11 1 .11 .03 .857 .000 

I x E 8.57 1 8.57 2.59 .111 .025 

Error 331.18 100 3.31    

                  

Alert (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Alert 76.56 1 76.56 17.35 .000 .147 

Importance 5.33 1 5.33 1.21 .274 .012 

Evocativeness 24.54 1 24.54 5.56 .020 .052 

I x E 1.23 1 1.23 .28 .599 .003 

Error 445.59 101 4.41    

  

Nervous (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Nervous 23.52 1 53.52 4.89 .029 .047 

Importance 5.06 1 5.06 1.05 .3074 .010 

Evocativeness 1.46 1 1.46 .31 .582 .003 

I x E .04 1 .04 .01 .926 .000 

Error 480.70 100 4.81    
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Fearful (ANOVA) 

SOURCE SS df MS F p ηp2 

Importance 4.38 1 4.38 .78 .378 .008 

Evocativeness 14.15 1 14.15 2.53 .115 .024 

I x E 6.70 1 6.70 1.20 .276 .012 

Error 567.79 101 5.59    

     

Happy (ANCOVA) 

SOURCE SS df MS F p ηp2 

Baseline Happy 150.85 1 150.85 22.46 .000 .182 

Importance .66 1 .66 .10 .755 .001 

Evocativeness 4.21 1 4.21 .63 .431 .006 

I x E 1.57 1 1.57 .23 .630 .002 

Error 678.54 101 6.72    
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