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Abstract 

 Between 1963 and 2009, U.S. government interrogators were trained to use 

invasive, coercive tactics designed to increase a state of regression in their interrogatees.  

Although the ethical deplorability of these “enhanced interrogation methods” should be 

enough to dissuade people from their use, the research surrounding their applicability 

does not account for potential obfuscation with the encoding of verbal, nonverbal, and 

physiological behavior.  Specifically, research does not address how exposure to pain 

may produce similar facial expressions, physiological arousal responses, and verbal 

expressions as those commonly found in deceptive contexts.  To address this concern, the 

following study used the cold pressor test to simulate a painful encounter while 

participants were instructed to tell the truth or lie.  Results indicate that although there is 

a significant difference between truth and lies in specific facial action units and verbal 

expressiveness, the addition of pain clouds that relationship such that mean differences 

begin to diminish.  It seems as though the use of pain as a coercive tactic affects the 

encoding of these behaviors in a way similar to the stress from a deception attempt.  

Keywords: nonverbal, verbal, physiological, deception, pain, interrogation 
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A Cold Encounter: The effects of aversive stimulation on verbal and nonverbal 

leakage cues to deception 

Chapter 1: Introduction 

“I assess the power of a will by how much resistance, pain, torture it endures and 

knows how to turn it to its advantage.” – Friedrich Nietzsche 

There is a plethora of research published on the various nonverbal, verbal, and 

physiological indicators of when deception is taking place; however, the context in which 

this deception transpires may alter the factors affecting their encoding.  Specifically, 

when a source of information is subjected to aversive stimuli (e.g., the induction of pain) 

the encoding of his/her nonverbal behavior may reflect a response to that stimuli rather 

than the stress and associated affect state of the deception attempt.  This confound 

severely complicates the encoding process as both deception and pain can cause stress 

which subsequently affects emotional and arousal states.  When the corresponding 

leakage cues surrounding these states can be attributed to alternative factors, the prior 

research on verbal, nonverbal, and physiological responses to deception may not be as 

reliable.  Despite this concern, the use of coercion (e.g., the induction of pain) was and is 

still debated to be an effective form of information gathering.   

Inducing pain as a means of interrogation is not a new technique, yet with recent 

access to the Senate Intelligence Committee’s Report on Torture (2014), it has been in 

the spotlight of mainstream media and a concern for various intelligence organizations.  

In 1963, the Central Intelligence Agency (CIA) devised a manual which outlined various 

interviewing and interrogation techniques proposed to have the greatest potential success.  

The KUBARK Counterintelligence Interrogation Manual used a variety of academic, 
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psychosocial research to highlight how, why, and when to use both coercive and non-

coercive techniques for extracting intelligence from sources. 

Although there is research focusing on the negative psychophysiological effects 

of coercive techniques, little research acknowledges how these effects ultimately 

complicate the encoding process of verbal, nonverbal, and physiological behavior during 

deception attempts.  The purpose of this study is to highlight how the experience of pain– 

a common symptom during coercive techniques– obfuscates the encoding of these 

behaviors during potentially deceptive encounters. 
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Chapter 2: Review of Literature  

A Brief Background on Interviewing and Interrogation  

 Human intelligence (HUMINT) collection is the process of gathering vital 

information from human sources in order to make strategic military and political 

decisions (CIA, 1963; Gordon & Fleisher, 2011).  HUMINT gathering typically 

transpires through either interviewing or interrogation encounters.  In the intelligence 

field, the difference between interviewing and interrogation stems from the control 

conditions exhibited by questioner (CIA, 1963).  In essence, an interrogation is more 

accusatory in nature and the interrogator exhibits, or is perceived to have, more control 

over the situation (CIA, 1963).  An interview is more of a fact finding mission where 

interviewees may be aware of the significance of their answers, but unaware of the 

specific purpose/ affiliations of the interviewer (CIA, 1963).  The control mentioned in 

these definitions refers to one’s ability to generate, manipulate, or impede human 

behavior by physically or psychologically ensuring either voluntary or involuntary 

compliance (CIA, 1963).   

 The CIA (1963) explains that the purpose of any interrogator/interviewer is to 

gather useful information from the source, thus a skilled interrogator/interviewer must be 

able to differentiate between salient and potentially deceptive/useless information 

provided by a source.  In order to efficiently extract information, skilled 

interrogators/interviewers must fully understand their sources; they should focus on 

making sources “want” to disclose information rather than “trapping” them into 

disclosing.  It is subsequently mentioned that the use of coercive manipulation would 
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have only been employed when interrogators/interviewers were met with hostility or 

resistance (CIA, 1963; U.S. Army, 2014). 

There are many types of sources that are encountered by 

interrogators/interviewers and two are worth mentioning for the current study.  Agents are 

more frequently debriefed (i.e., the questioning of a controlled and willing source) and 

interviewed than interrogated, whereas fabricators/swindlers may intentionally become 

targets of interrogation so that they may provide counterintelligence or they may be 

extremely resistant to various interrogation techniques.  Fabricators/swindlers, or more 

commonly “liars,” are dangerous in that they can take up valuable time and energy 

needed to extract useful information and if their deceitful statements are not identified, it 

can lead to misguided decisions.  It is therefore pertinent to understand the various verbal, 

nonverbal, and physiological indicators of deception and how those indicators may be 

affected by interrogation/interviewing techniques.   

Deception: Antecedent Factors, Techniques, and Disclosure 

Deception is an act intended to foster in another a belief that the deceiver 

considers false (Ekman & Friesen, 1969a).  The main premise here is intention. Without 

intentionality, the fine line between a statement being a lie or a distorted memory must be 

identified.  For instance, Gordon and Fleisher (2011) argue that perception is a key factor 

in deception.  When people intentionally try to push fabricated or false information as the 

truth, they are committing a deceitful act; however, when they have a misconstrued 

perception of the truth, are they lying or describing what they believe to be true?   

Much like Ekman and Friesen’s (1969a) definition of a lie, Gordon and Fleisher 

(2011) define a lie as the deliberate communication to another– whether verbally or 
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nonverbally– something that the communicator knows to be false or the omission of 

information with the attempt to deceive.  Their definition of truth is remarkably similar.  

Truth can be defined as the deliberate, complete, and objective communication– once 

again verbal or nonverbal– to another what one believes to exist, have existed, or 

occurred (Gordon & Fleisher, 2011).  Thus, both truth and lies are deliberate attempts to 

convey, withhold, or fabricate information.   

 The choice to lie.  People lie for a number of reasons, most are harmless and are 

sometimes used in a benevolent manner (i.e., white lies) to reduce interpersonal friction 

(e.g., telling your partner he/she does not look fat) however, other lies are harmful and 

are open to detection.  In the western socialization process, people are conditioned to feel 

guilt and fear during deception attempts due to the negative ramifications of being caught 

(Gordon & Fleisher, 2011).  As a result of the heightened stress associated with lies, there 

is a greater opportunity to witness various cues associated with detection apprehension. 

There are two cues that surround the successful detection of lies, those that give 

away falsehood and those that reveal some element of the truth.  Deception cues give 

away falsehood and indicate that a lie is taking place.  Leakage cues are those that 

contain information about the truth (e.g., a microexpression of anger on Kato Kaelin’s 

face during the O.J. Simpson trials may have indicated his true emotional state; Ekman, 

2009).  These cues are just one of the many ways interrogators/interviewers can discern 

fact from fiction in interrogations or interviews and they are vitally important for the 

accuracy surrounding HUMINT collection however, extraneous variables affecting the 

encoding of these cues should be taken into account.  
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 Encoding and Deception.  Psychologist Aldert Vrij and colleagues (2000) 

discuss three principle ways in which people can detect deception and all three begin with 

the encoding of the behavior.  “People make initial judgements within the first ten 

seconds of meeting you,” is a phrase that can directly correspond to the first of these 

principles.  When an interrogator/interviewer initially interrogates/interviews a source, 

there is a myriad of nonverbal behaviors and messages that can/and should be observed.  

Interrogators/interviewers can review defensive gestural movements, baseline speaking 

pitch and rate, artifactual communication (e.g., clothing), tone, etc. (DePaulo et al., 2003; 

Vrij et al., 2000).   

 Interviews/interrogations can be emotionally arousing (e.g., the induction of fear, 

anger, or contempt), thus changes in affect or arousal state may be due to the nature of 

the situation.  For example, Patterson’s (1976) arousal model of intimacy exchange states 

that changes in intimacy are mediated by arousal change and a cognitive labeling process.  

In essence, the cognitive cues surrounding a particular interaction will dictate whether an 

arousal change is labeled as a positive or negative emotional state.  For instance, 

interrogators/interviewers who utilize negatively valenced communication behaviors 

(e.g., overly aggressive tone, yelling, harmful touch, or excessive dominance) may instill 

severe amounts of stress in a source.  According to Patterson’s (1982) model, sources 

who negatively label their arousal– in this case, due to stress caused by the 

interrogator/interviewer– may be less likely to cooperate and exhibit nonverbal indicators 

relating to stress caused by interrogators/interviewers rather than the fear of being caught 

(i.e., detection apprehension).   
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 In interrogations or interviews, there is a heightened sense of stress. The main 

issue here is whether the experienced stress stems directly from an 

interrogator’s/interviewer’s demeanor or tactic, or the antecedent factors surrounding the 

deceitful act.  Interrogators/interviewers who use more invasive, coercive techniques to 

seek the truth may instill severe amounts of stress in a source, thus it would be unclear 

whether the compensatory actions exhibited by the source are in response to the stress 

caused by deception attempts or by the interrogators’/interviewers’ actions.  However, if 

interrogators/interviewers refrain from instilling excess amounts of stress on the source, 

the exhibited signs of stress may be representative of detection apprehension.   

The second method focuses more on “what” someone says.  When a source 

begins to disclose information there are signs that indicate a potential deception attempt.  

The amount of detail included in various statements, the cognitive complexity of 

statements, the sense a source makes, and the verbal immediacy in the statements can all 

be used to detect deception (DePaulo et al., 2003; Vrij et al., 2000).  These verbal 

qualities are commonly measured through various content analyses procedures (e.g., 

criteria based content analysis, reality monitoring, or statement validity assessment). 

Finally, there are physiological indicators indicative of deception (e.g., MRI scans 

or the polygraph).  Perhaps the most pervasive, or the most discussed method of 

obtaining these measures, is the polygraph which measures various autonomic (ANS) and 

somatic nervous system (SNS) responses such as heartrate, blood pressure, blood volume, 

and electrodermal skin activity (Iacono & Lykken, 1997; Lykken, 1998; Matte, 1996; 

Vrij et al., 2000).  The ANS controls our body’s flight, fight, and freeze responses which 

occur when we consciously or unconsciously perceive a threat to our immediate well-
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being (Darwin, Ekman, & Prodger, 1998; Gordon & Fleisher, 2011).  People strive to 

maintain a homeostatic condition which is achieved through an evolutionary drive to 

survive, thus any deviation from this drive creates a situation which manifests the verbal, 

nonverbal, and physiological indicators of a perceived threat (Darwin et al., 1998).  The 

ANS controls these involuntary functions.   

As previously mentioned, interviews/interrogations can be emotionally taxing and 

sources are likely to experience feelings of fear, excitement, distress, guilt, shame, or 

anger during those situations, especially if they are attempting to deceive the 

interrogator/interviewer (Ekman, 2009).  Each of these emotions leaves ANS clues (e.g., 

rapid breathing, a heavy chest, frequent swallowing, the smell or appearance of sweating, 

etc.) detectable by the polygraph.  The main issue with this method is that there is no 

indication as to “why” the individual is experiencing a particular “threat” response.  

Despite this concern, the polygraph is still widely used in law enforcement settings as a 

means of detecting deception, however this evidence is not admissible in court (King & 

Dunn, 2010).  The “why” may be easier to understand through an understanding of 

secrets and the utilization of nonverbal behavior assessment. 

 Secrets.  There is a plethora of information people share on a daily basis ranging 

from basic human needs to intimacy.  However, there also exists information that 

individuals wish to conceal or hide from the outside world.  When sources wish to keep 

information covert, they typically form a secret.  By definition, a secret is something 

tangible or intangible that is kept or meant to be kept unknown or unseen by others. 

Secrets may not always be considered deceptive acts, however if sources intentionally 

omit information from a response to a question, they are– at least for Gordon and Flesher 
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(2011)– committing an act of deception.  In order to understand why people may keep 

secrets it is important to discuss Vangelisti’s (1994) work on secret types.  

Secrets types. Vagelisti’s (1994) work on family secrets acknowledges several 

critical functions that secrets serve in interpersonal relationships, however in the context 

of HUMINT two are particularly important: evaluation and defense.   

Evaluation: Vagelisti (1994) stated that the most common reason that people keep 

secrets is due to their perception of what would happen if a secret was revealed.  

Research on secrets has shown that one of the prime concerns of secret owners (or 

sources) is the fear of being negatively evaluated if those secrets were discovered (Afifi 

& Guerrero, 2000; Bonanno et al., 2002; Caughlin & Petronio, 2004).  In this case, the 

secret owner evaluates potential outcomes of both revealing and withholding the private 

information and decides which action fosters the most benefits while reducing the most 

risks. Benefits and risks are contextual in that there is no one set list for all private 

information.  If disclosing the private information produces more risks than benefits, the 

owner may be reluctant to disclose.  In a sense, owners may withhold private information 

to defend themselves from potential negative consequences. 

 Defense: Vangelisti (1994) also states that a primary reason people keep secrets is 

to defend themselves from negative consequences.  Despite being originally used in the 

context of defending family secrets (e.g., others could use the information against me/us), 

it is implicit that people keep secrets to defend themselves.  If individuals feel that others 

are likely to take advantage of secrets, or that disclosing will produce negative 

implications for the owner, they will more than likely not disclose said information. 
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 These aforementioned functions for keeping secrets seem to act as a protective 

barrier for the owner.  Secrets contain information that may embarrass, degrade, or 

incriminate the owner, thus they carry the burden of potentially activating a negative 

emotional state.  In the case of HUMINT gathering and deception, liars bear the burden 

of maintaining secrets (i.e., making sure interrogators/interviewers do not discover 

salient/useful information) while appearing to disclose information.  Just because an 

interrogator/interviewer asks an owner to disclose private information does not guarantee 

that the owner will indeed disclose.  However, it would be awkward if owners said 

nothing as it would be a good indication that they are withholding information, but they 

still have options for questions regarding secretive information: disclose, lie, or 

equivocate (Vangelisti et al., 2001).   

 One of the primary reasons that encoding and controlling nonverbal behavior can 

be difficult during deception is that lying requires a large amount of cognitive effort.  

Liars not only have to fabricate details that were not truly experienced, but they must 

intertwine said fabrications with the truth (Johnson et al., 1993; Vrij, 2000; Vrij et al, 

2000).  This makes monitoring one’s own nonverbal behavior extremely difficult, thus 

leakage cues are more likely to transpire. 

 Leakage as a result of cognitive load.  During HUMINT collection, sources are 

sometimes asked to discuss past information.  Memories regarding actual experiences are 

obtained through perceptual processes, therefore they are more likely to contain 

perceptual (e.g., visual details, sounds, tastes, and feelings), affective (e.g., the 

recollection of emotional states during the experience) and contextual information (e.g., 

in-depth detail pertaining to the place and time a particular experience transpired; Vrij et 
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al., 2000).  Deceitful accounts will not only have less of these various types of 

information, but will also contain cognitive operations (e.g., thoughts or reasoning 

elements such as “I believe” or “I think/remember”) due to the deceiver not having 

experienced the fabricated event (Johnson et al., 1993; Vrij, 2000).  This increase in 

cognitive effort greatly inhibits peoples’ ability to monitor and control their nonverbal 

behavior. 

 DePaulo and colleagues’ (2003) meta-analysis revealed that some of the verbal 

and nonverbal cues associated with deception are indicative of the cognitive load one 

experiences while attempting to deceive.  Cognitive load can be thought of as our internal 

working memory or like the random access memory in a computer.  The more cognitive 

processes running, the slower and less accurate our memory becomes (DePaulo et al., 

2003; Pavlich, 2017; Vrij et al., 2000).  Liars experience cognitive load because they 

must falsify or conceal the affective, perceptual, and contextual information associated 

with the lie while making congruent relations to truthful statements.  Cognitive load 

inhibits this congruency and can foster bizarre connections between truthful and 

fabricated elements. 

 Having to make up information on the spot is exceptionally hard when liars have 

not had time to practice their story.  The more they practice and participate in a lie, the 

more they will believe it and perceive it to be true (Grodon & Fisher, 2011).  Liars will 

sometimes exhibit an increased response latency to a question due to the manifestation of 

a fabrication, holding especially true when they are caught off guard (DePaulo et al., 

2003).  Once again, it should be noted that response latency must be regarded with 

discretion, as increases do not always signify deception.  Response latency is actually a 
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verbal behavior associated with anxiety and/or planning behaviors.  Considering 

interrogations and interviews can be stressful situations, it may be possible that a source 

is simply nervous about the context.  However, if a source randomly increases response 

latency to a question, the heightened anxiety should be assessed as a potential deceptive 

attempt.    

 There are also specific nonverbal behaviors associated with greater than normal 

levels of cognitive load.  For instance, Ekman (1992) and colleagues (1991; 1997) found 

that under stressful circumstances (i.e., high stake situations) it is possible to detect 

deception with an accuracy rate of around 80% while specifically looking at 

microexpressions in the face, smiles, and pitch.   Microexpressions are brief, involuntary 

facial expressions exhibited in under one-fifteenth of a second.  When people try to 

conceal their emotional state, Ekman and Friesen (1969, 2003) state they will use various 

display rules to manage said arousal.  For instance, it is possible that individuals will 

attempt to express no emotion (i.e., neutralizing) or smile to hide a true affect state (i.e., 

masking).  During stressful situations people may leak facial cues representing a true 

affect state, but will attempt to immediately conceal (i.e., squelch) it by masking or 

neutralizing before anyone notices (Ekman, 1992; Frank & Ekman, 1997).  Although 

indicative of underlying emotional states, microexpressions do not indicate “why” 

someone is feeling a particular emotion, thus they do not always signify deception is 

taking place.   

 Facial expressions.  When sources are not psychologically close to recipients or 

are not permitted to share a secret, there may be a moment of disclosure apprehension.  

This apprehension may be fueled by the perceived guilt, shame, or fear of getting caught 
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if the secret is disclosed.  Many of the emotions associated with disclosing a secret that is 

not permitted or meant to be disclosed are similar to those found in deception and lies. 

 Emotional expression.  Ekman (2009) stated that reliable muscles found in facial 

expressions can be used as cues to deceit.  Reliable muscles are those that people 

generally do not have access to control.  This lack of control creates instances in which 

people fail to inhibit the muscle from forming an expression during a true emotional 

experience.  The leakage of facial expressions is pertinent to understanding deception 

attempts as it can signify true, underlying emotional states.   

 Ekman and Friesen (1969b; 1974), identify three primary emotions underlying 

deception.  The first and second emotions are guilt and excitement (Ekman & Friesen, 

1969b; 1974).  Liars may exhibit feelings of guilt due to the sheer act of deceiving others; 

however, they may also exhibit excitement due to feeling joy or exhilaration at the 

thought of successfully deceiving someone (i.e., the “duping delight”; Ekman & Friesen, 

1969b; 1974).   

 The third, and most stereotypical emotion associated with deception is fear.  This 

emotion is associated with one’s fear of being caught, manifesting a state of detection 

apprehension.  However, fearful expressions do not always merit that a source is trying to 

deceive.  A common heuristic exhibited by interrogators/interviewers is the “Othello 

Error.”  This heuristic transpires when detectors fail to consider that truthful people 

sometimes undergo increased stress during interviews/interrogations and immediately 

judge this response as deceit. 

 During deception attempts, signs of emotional distress can be used as clues to 

underlying emotional states, however the context of the interrogation/interview may also 
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be a factor.  For example, people showing signs of anxiety may indicate they are stressed 

about a question being asked, but it may also signify that the context of the situation is 

making them uncomfortable.  Interrogators/interviewers could use this information to 

either make sources more comfortable by fostering positive arousal triggers or further 

explore the anxiety producing question to uncover a deception attempt (Patterson, 1982).   

 Cognitive load and stake. Increases in cognitive load disperse one’s attention 

likely resulting in an inability to control nonverbal behavior.  For instance, attempting to 

keep a coherent and believable fabrication may divert a source’s cognitive ability from 

controlling his/her nonverbal behavior, resulting in nonverbal leakage (e.g., 

microexpressions of true emotional states, increased vocal pitch, increased pupil dilation, 

and decreased verbal immediacy).   

The type of interrogation/interview technique employed by 

interrogators/interviewers has a significant impact on whether a source will disclose 

valuable information.  Research on deception has found that the level of stake plays a 

vital role in deception (e.g., DePaulo et al., 2003).  Low stakes situations are those which 

do not provide any negative implications if the deceiver is discovered, whereas high 

stakes situations would be those inducing stress or possible negative implications.  

DePaulo and colleagues (2003) make a claim that raising or lowering the stakes of a 

context provides some of the best means for improving the accuracy of deception 

detection as stress associated with the deceitful act should increase.  In a few studies 

related to manipulating the stakes of an interaction, it was found that high stakes lies are 

significantly easier to detect than low ones (DePaulo, Kirkendol, Tang & O’Brien, 1988; 

DePaulo, LeMay & Epstein, 1991; DePaulo et al., 2003).   
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Manipulating a context to include higher stakes for a source (e.g., 

interrogators/interviewers explain that useless information may result in detrimental 

implications for the source or source’s family) may initiate one of two outcomes; sources 

will either be more prone to tell the truth in order to bypass implications associated with 

false information or they may exhibit more leakage cues during a deception attempt 

(Ekman & Friesen, 1969b; 1974).  Stake manipulation in HUMINT generally stems from 

the type of technique chosen by interrogators/interviewers, one of which is far less 

invasive than the other. 

Non-Coercive vs. Coercive Techniques 

Non-coercive techniques.  During HUMINT collection, 

interrogators/interviewers were originally advised to use non-coercive or coercive 

techniques– although coercive techniques are slowly being eliminated due to ethical 

concerns (CIA, 1963).  The KUBARK manual states that those methods which were not 

based on the application of excessive force are deemed non-coercive; in fact, early 

applications of non-coercive techniques allowed for the psychological manipulation of a 

source to comply as long as external (i.e., physical) methods were not employed (CIA, 

1963). 

Prior research on interrogation/interviewing techniques shows that non-coercive 

techniques are better suited for HUMINT collection.  First, Russsano and colleagues 

(2014) conducted interviews with experienced military and intelligence interrogators. 

These individuals firmly believed that non-coercive techniques were superior to coercive 

ones.  One reason for this belief may be that non-coercive rapport-building techniques not 



AVERSIVE STIMULATION AND LEAKAGE  22 
 

only produced more meaningful disclosures, but these disclosures were given earlier in 

the interrogation process (Goodma-Delahunty, Martschik, & Dhami, 2014).    

Another reason for this belief may be that the use of rapport-based techniques is 

associated with greater adaptive communication use on behalf of the source and 

interrogators/interviewers (Alison, Alison, Noone, Elntib, & Chistiansen. 2013; Walsh & 

Bull, 2015).  Adaptive communication can be thought of as the willingness to cooperate 

and change one’s communication to best fit the current context.  When both 

interrogators/interviewers and sources are willing to cooperate and adapt their 

communication style to foster a more lucrative environment for HUMINT gathering, the 

amount of intelligence gathered significantly increases (Alison & Alison, 2017).  An 

example of this adaptation stems from Edward Hall’s (1956) concept of microcultural 

analysis which demonstrates how differences in nonverbal behavior between cultures can 

affect the regulation of rapport.  Specifically, microcultural analysis looks at 

communication that happens outside of consciousness and the informal rules associated 

with said behavior.  If interrogators/interviewers violate these rules (e.g., showing the 

bottom of their foot to an Arabic source), whether intentional or not, it may foster an 

environment which creates more resistance and a thicker privacy boundary between them 

and the source. 

 Alternatively, interrogators/interviewers may care to manage their source’s 

anxiety.  It was previously mentioned that the primary goal of interrogators/interviewers 

was to gather necessary information, however an intrinsic secondary goal is that they 

must foster an environment that aids in managing their sources’ anxiety.  Dillard (1990) 

asserts that people will go into compliance gaining situations with multiple goals (e.g., 
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the primary goal of intelligence gathering and the secondary arousal goal of managing 

anxiety; Dillard, Segrin, & Harden, 1989).  These secondary goals are associated with the 

constraints placed on a particular tactic.  For instance, if interrogators/interviewers must 

actively manage the anxiety of a source, they are less likely to use compliance seeking 

strategies that induce greater anxiety (e.g., threat or aversive stimulation; Dillard, 1990).  

Interrogators/interviewers hoping to gain valuable information while maintaining a 

relationship with a source would employ one of the less invasive compliance seeking 

strategies that can satisfy a source’s needs (e.g., the promise function where 

interrogators/interviewers would give the source a commodity for sharing information or 

the altruism function where interrogators/interviewers would explain how disclosure is 

beneficial for the greater good; Marwell & Schmitt, 1967).  However, when 

interrogators/interviewers do not take a source’s anxiety into account and are less 

concerned with building a relationship, they may employ more invasive tactics. 

Coercive techniques. Interrogators/interviewers are urged to use non-coercive 

techniques whenever applicable, however before 2011 various agencies promoted the use 

of coercive techniques in response to overly resistant and/or hostile sources (CIA, 1963; 

Gordon & Fleisher, 2011).  Coercive techniques are designed to harness hostile sources’ 

internal dilemmas and force them into a state of dissonance while also using a strong, 

outside force to match their resistance (CIA, 1963; Gordon & Fleisher, 2011).  The use of 

a coercive techniques is not randomly determined.  Interrogators/interviewers are advised 

to match the type of coercive technique to a pre-screening personality assessment of the 

source– similar to the formation of a secondary goal that influences compliance strategy 

choice (Dillard et al., 1989).  The subsequent success of the technique thus depends on its 
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proper delineation to the personality type, however all coercive techniques are derived 

from the same theoretical assertion. 

 Theory of coercion. Biderman and Zimmer (1961) state that all coercive 

techniques are designed to induce some form of regression; in this sense, regression can 

be thought of as the source returning to a less developed, childlike state.  Their argument 

is that when the aforementioned outside force is of appropriate intensity, there is a 

resulting depreciation of the defenses commonly exhibited by an adult (e.g., creative 

capacity, social efficacy, and ability to cope with frustrations and challenges; Biderman 

& Zimmer, 1961).  By appropriate intensity, Biderman and Zimmer (1961) assert that 

relatively minute amounts of fatigue, pain, sleep deprivation, or other stressors can inhibit 

these defenses.  To cope, most people will usually disclose the truth so that they may 

return to a comfortable, homeostatic condition.  It was mentioned earlier that homeostasis 

is achieved through an evolutionary drive to survive, thus the argument is that if sources 

are experiencing some threat to their preferred homeostatic condition they will do 

whatever it takes to alleviate the threat; however, it will be discussed later how this can 

be problematic.   

Pain and torture.  Torture can be defined as the intentional act of inducing severe 

pain or suffering, whether physical or mental, to another in order to obtain a confession 

or for the purpose of coercion (United Nations Office of High Commission on Human 

Rights, 1984).  Consequently, this term was synonymous with one of the two primary 

HUMINT gathering tactics employed by CIA during the Cold War.  It is apparent that the 

definition(s) of torture include induced pain for the use of coercion.  The UN and Geneva 

Convention have set forth strict regulations against the use of torture as a means of 
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intelligence gathering.  Although some would argue that the use of torture can provide 

salient intelligence information (e.g., Biderman & Zimmer, 1961), the negative 

psychophysiological ramifications associated with this method are insurmountable 

compared to the benefits.   

The experience of pain as stress.  When people experience pain, a common 

sensation associated with coercive methods, they experience heightened levels of stress.  

Physical pain activates a specific form of stress called “predator stress” which is used to 

denote the psychophysiological stress experienced when one’s life is threatened.  This is 

arguably one of the most intense forms of stress that one can experience and is obviously 

subjective to the amount of pain one feels at a given time (O’Mara, 2015).  During this 

type of stress, the ANS is activated and various types of information are shared between 

sensory receptors and the brain.  For example, when one experiences severe temperature 

changes, exteroceptive sensory receptors (ESRs; i.e., those that bring outside information 

from the body’s surface to the brain) begin sending somatic information (i.e., information 

about touch, temperature, pain, etc.) to the brain.  The ESRs turn this somatic information 

into electrical signals that travel up the spinal cord which are then transmitted to the 

various regions of the brain where they are assessed.   

 The threat and experience of pain is said to have numerous components: 1) the 

pain is experienced through the various sensory receptors (sensory component), 2) people 

will commonly experience some affective state as result of the painful stimuli (affective 

component), 3) people will assess/evaluate the pain (cognitive component), and 4) people 

will typically withdraw from the stimulus as to avoid further subjection (motor 

component; Kim & Diamond, 2002; O’Mara, 2015).  Pain is thus a cognitively 
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demanding experience and the body has built-in, failsafe defenses to combat its effects; 

one of the more severe is fainting.  Pain signals the brain through action potential spikes, 

which are intense, temporal increases in nerve impulses in response to a stimulus.  The 

body has a maximum threshold to which this spiking can occur, ultimately limiting our 

ability to experience pain.  When this threshold is reached, or when the pain experienced 

is severe enough, people will faint, thus limiting their ability to experience further pain 

(O’Mara, 2015). 

 Due to the aforementioned defense, those interrogators/interviewers inducing pain 

as a coercive technique are subject to the torturer’s paradox (O’Mara, 2015).  The 

dilemma of the torturer’s paradox is that the one implementing the coercive method must 

maintain an acceptable amount of pain that causes regression, but not so much that is 

causes transmission of somatic information to the brain and processing of the painful 

stimulus to cease.  An inherent problem with the use of pain is that it is a phasic response, 

meaning that one implementation is not enough to merit a source to disclose/confess, thus 

the use of pain is an ongoing process.  O’Mara (2015) claims that there is no true 

technique for effectively inducing pain so as to cause a rapid disclosure of information 

without a source going into shock or a dissociative state.   

Conversely, other research has made arguments for why pain/induced stress may 

be beneficial (e.g., Lupein et al., 2007).  Lupein and colleagues (2007) found that slight 

increases in stress hormones can facilitate episodic memory function, although too much 

stress does the exact opposite even with conditioned agents (i.e., those previously 

inoculated against tortuous, coercive techniques; Morgan et al., 2006).  These findings 

give evidence of a potential inverted U-shaped relationship between experienced stress 
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and recall ability; however, this relationship would likely be asymmetrical as complete 

relaxation is highly unlikely to perform as poorly as extreme amounts of stress. 

Finding this “appropriate” amount of pain would also be an arduous task.  Much 

like what O’Mara (2015) asserts, there is no optimal way to induce an appropriate level 

of pain that outweighs the negative implications.  Even if interrogators/interviewers were 

to find this optimality– which would be improbable due to the inter-individual variation 

in pain tolerance, associated fear, and reactance to the aversive stimuli– there is no 

guarantee that it would generate compliance.  A second issue is that the induction of pain 

is physically and mentally arousing which severely impacts the encoding of verbal and 

nonverbal behaviors and physiological responses.  There has been a plethora of research 

regarding specific behaviors associated with pain.  Some of this research has shown that           

crying, complaining, sighs, gasps, moans, restlessness, bracing, vocal complaints, and 

certain structures of the face (e.g., furrowed brow, orbital tightening, and wincing of the 

eyes) are indicative of pain (Feldt, 2000; Keefe, Williams, & Smith, 2001; Prkachin, 

2009).  Pain is normally not considered to be an emotion despite the experience of pain 

containing an affective component (Kim & Diamond, 2002; O’Mara, 2015); however, 

there is an argument regarding the universality of a pain expression.    

 Darwin (1872) proposed one of the earliest descriptions of a pain facial 

expression.  He stated that pain is characterized by retracted lips, clenched teeth, wide 

eyes, and a compressed mouth.  More recent research has used Ekman and Friesen’s 

(1978) facial action coding system (FACS) to review how various pain inducing 

techniques produce facial expressions.  For example, LeResche (1982) used FACS to 

identify painful expressions in candid photos of people undergoing extreme pain; 
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specifically, she found that pain involved: skin being tightly drawn around the eyes, 

deepening of the nasolabial furrow, stretched open mouth, and a lowered brow.  Prkachin 

(1992) furthered this research by looking at facial expressions of people subjected to four 

different types of pain inductions (i.e., blood pressure/grater, cold pressor test, heat test, 

and electric shock).  The study found significant increases in four specific action units 

across conditions; specifically, lowering of the brow, orbital tightening/stretching, upper 

lip raising/nose wrinkling, and eye closure (Prkachin, 1992).   

 The argument for the universality of a pain expression is also supported by the 

fact that untrained people can accurately judge the intensity of pain from videotapes and 

photographs.  For instance, Boucher (1969) found that judges were able to correctly label 

pictures of people experiencing pain and suffering versus those experiencing sadness or 

fear.  Additionally, Lanzetta and colleagues (1976) found that judges not only accurately 

identified the intensity of anticipated and received shocks from videotapes by subjects’ 

facial expressions, but they could also “fake” a more or less intense shock than was 

delivered.  This study signified that people can not only accurately judge painful facial 

expressions, but can accurately modulate intensity of said expressions. 

The problem with inducing pain during interrogations (i.e., the use of torture) is 

how it obfuscates the antecedent and contextual factors related to the encoding of 

behaviors during deception, as both pain and deception cause stress.   For instance, a 

prevalent problem is that pain has its own identifiable facial expression, thus inducing 

pain causes a confound in that its facial expressions may overshadow the facial 

expressions associated with leakage cues and deceit.  There are two obvious reasons why 

this may happen, because pain has its own involuntary expression, the expression on a 
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source’s face may be indicative of the perceived pain rather than stress caused by fear, 

anger, disgust, or other underlying emotional state.  This problem is inherently related to 

the second, pain shares action units (AUs) with other facial expressions.  Ekman and 

Friesen (1978) found that pain may share AUs with expressions of fear, anger, and/or 

sadness, although there is little overlap among the total expression (e.g., the AUs in the 

mouth during pain are similar to fear, but the eyes and cheeks are different).  Inducing 

pain as an interrogation technique may add an additional source of variation in facial 

expressiveness as the reason for the encoded expression becomes muddled.  

Interrogators/interviewers could make an incorrect judgment of the source’s facial 

expression if they only identify specific AUs and do not take the pain into consideration.  

The aforementioned research regarding the universality of a pain expression and 

the psychophysiological implications associated with pain raised the overarching goal 

behind this study, to examine how the induction of pain affects the encoding of verbal, 

nonverbal, and physiological behavior during truthful and deceptive statements.  Based 

on the research regarding the universality of a pain expression, the following research 

question was made:  

R1: How does the experience of pain affect facial expressiveness across truthful 

versus deceptive communication? 

Participants who are subjected to a painful stimulus may foster a facial expression 

related to the pain rather than deceit.  If the participants experience pain, this expression 

could overshadow the potential facial expressions related to deceit (e.g., fear, guilt, or 

delight).  Alternatively, those participants who are not subjected to the painful stimulus 

may show greater variation in facial expressiveness for a few reasons.  If participants are 
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free to tell the truth, there is no reason to conceal facial expressions in regards to the 

arousal producing stimulus.  However, if participants are instructed to deceive the 

interrogator and the stakes for failing are high enough (e.g., negative ramifications if 

discovered), they should attempt to conceal/mask their emotions (Ekman & Friesen, 

1969; 2003).   

Another problem with the induction of pain is its effects on physiological 

responses.  The aforementioned research on pain indicates that its experience is a 

cognitively demanding process (O’Mara, 2015).  During a painful experience the body 

experiences stress.  From the research on stress and the polygraph, it is understood that 

the ANS will increase heartrate during stressful experiences.  The polygraph was created 

to identify deception by analyzing various psychophysiological responses to stressful 

stimuli (i.e., the experience of detection apprehension during a deceptive attempt).  By 

inducing pain, there is a creation of a confound in that it would be unknown if ANS 

responses are transpiring due to anxiety about a particular question/topic or the body’s 

natural defense mechanism to pain.  In a no-pain setting, it should be substantially easier 

to detect arousal changes (e.g., heartrate) between deceitful and truthful statements than 

in a pain condition.   

Different types of pain cause somewhat different ANS responses.  One common 

method of inducing pain in experimental settings is the cold pressor test.  Although this 

method is considered one of the least invasive, it contains higher inter-individual 

variability in regards to ANS responses.  For instance, some research has found that 

although some subjects have a sustained increase in HR during a cold pressor test (e.g., 

Banoo, Gangwar, & Nabi, 2016; Manout, Bouhaddi, & Regnard, 2009), others exhibited 
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a curvilinear pattern.  These subjects had an increase in HR for the first two minutes and 

then a sudden decrease (Manout et al., 2009).  Despite this concern, it still seems as 

though the cold pressor test normally increases HR during the first few minutes of 

exposure.   

R2: Does brief exposure to the cold pressor test increase or decrease heartrate? 

Liars have to make up contextual, affectual, and perceptive information on the 

spot, thus creating a cognitively complex and arousing situation.  Because lying is 

normally considered a stressful situation, it would make sense that those making truthful 

statements however should feel relatively relaxed whereas those asked to deceive the 

researcher should exhibit the physiological responses associated with stress– so as long as 

the stakes associated with getting caught are high enough to induce some form of anxiety. 

H1: Participants will have higher heartrate during deception statements versus 

truthful statements.   

The variation in HR should also be different between the groups exposed to pain 

and a control group as pain increases ANS responses.  If the treatment group is exposed 

to an appropriate amount of pain throughout the course of the experiment, their HR 

should remain relatively elevated and not deviate as much as the control group.   

H2: Participants exposed to a painful stimulus will have a significantly higher 

heartrate compared to participants not exposed to a painful stimulus. 

However, this arousal would not be additive as the induction of pain should buffer 

the arousal response from the deception.  Borrowing from Melzack and Wall’s (1965) 

gate control theory of pain, when someone is experiencing high levels of physical stress, 

the processing of additional–less severe– stress should be moot.  The theory states that 
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once a certain degree of pain, stress, or pressure is experienced, the nervous system’s 

“gate” is effectively closed, thereby preventing the processing and perception of any 

additional pain (Melzack & Wall, 1965).  Considering the ethical limitations of research, 

the physical pain in the current study should surpass the perceived stress associated with 

lying, therefore that stress would not be processed in addition to the pain. 

H3: Exposure to pain will maximize the consistency in heartrate among truthful 

and deceptive statements. 

Interrogative settings in which one is lying are both stressful and cognitively 

taxing, it would be expected that participants whom are expected to lie would spend less 

time face-to-face with the interrogator as this would intrinsically raise the chances of 

being caught. 

H4: Participants will spend less time with their hand submerged in the water 

during deceptive statements compared to the truthful statements. 

 Similarly, not many people would want to continuously experience painful stress 

on the body, therefore during pain the aforementioned motor component should activate 

and prompt people to remove their body from harm (Kim & Diamond, 2002; O’Mara, 

2015).  Thus, those made to experience pain should ultimately spend less time in the 

experiment than those in the no-pain condition.  

H5: Participants will spend less time with their hand submerged in the pain 

condition compared to the no-pain condition. 

H6: Participants will spend less time providing information in deceptive 

statements compared to the truthful statements. 
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H7: Participants will spend less time describing the photo in deceptive statements 

compared to the truthful statements. 

R3: Will the interaction between interrogation method and statement validity 

affect the amount of time spent in the experiment above and beyond the main effects for 

coercion and statement validity? 

Because pain downregulates our cognitive processes, the amount of perceptual, 

affectual, and contextual information should be different in the truthful versus lying 

group.  During lies, the reference point of perceptual and contextual information is 

absent, thus the amount of verbal information should be less than during truthful 

statements. 

H8: Participants will use less verbal information in the deceptive statements 

compared to the truthful statements. 

However, this finding may be contingent on the experience of pain.  If a 

participant is experiencing pain, he/she may ultimately lack the cognitive ability to 

formulate contextual and perceptual information in either deceptive or truthful 

statements. 

H9: Participants will use less verbal information in the pain condition compared to 

the no-pain condition. 

H10: Exposure to pain will maximize consistency in verbal information among 

truthful and deceptive statements. 

One of the primary arguments behind using non-coercive techniques is that they 

foster a mutual respect between an interrogator/interviewer and a source.  The benefit of 

this mutual respect is that it can foster a long term relationship between the two 
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individuals and potentially open an opportunity for future encounters.  

Interrogators/interviewers who employ coercive techniques are not as concerned for the 

well-being of the source, and thus mutual respect is not a primary focus.  The impression 

of the interrogators/interviewers and the likelihood of further interaction should be 

different between those who induce pain versus those who do not.   

 H11: Participants’ overall perception of the interrogator will be more negative in 

the pain condition than the control condition. 

H12: Participants’ overall willingness to assist the interrogator in the future will be 

less in the pain condition than the control condition. 
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 Chapter 3: Method 

Participants 

A total of 210 undergraduate students from a large Southwestern university 

participated in the current study in exchange for research/extra credit.  To qualify for 

participation in the study, participants had to: (a) be 18 years of age or older, (b) speak 

and read English fluently, (c) not been diagnosed with or treated for fibromyalgia or other 

chronic pain disorders, (d) not be pregnant, (e) not be undergoing treatment for or have 

been diagnosed with long term pain, and (f) not have any abrasions or open wounds on 

the hand or forearm that was placed in the water.   

Participants were more likely to be female (57.6%) than male (42.4%).  They 

were also more likely to be White/Caucasian (65.7%) followed by Hispanic or 

Latino/Latina (18.6%), Black or African American (6.2%) and Asian (5.2%).   

Participants were an average age of 20.80 years old (SD = 1.72) and had an average BMI 

of 23.33 (SD = 4.26).  According to the National Heart, Lung, and Blood Institute, an 

average BMI between 18.5-24.9 is considered healthy. 

Power 

 A statistical power analysis was performed for sample size estimation.  From the 

past research on deception (e.g., DePaulo et al., 2003; Ekman & Friesen, 1974) and 

aversive stimulation (e.g., Lang et al., 1999; O’Mara, 2015), the effect size in this study 

was estimated to be d=.25.  This is considered to be a medium effect size using Cohen's 

(1988) criteria.  Using Faul, Erdfelder, & Buchner’s (2007) G*Power 3.1 with an alpha of 

.05 and a power of 0.80, the projected sample size for a 2x2 ANOVA with this effect size 
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was approximately N =179; thus, a sample size of N=210 was more than adequate for the 

main objective of this study. 

Design 

 A 2 x 2 between-participants design was used in this experiment.  Interrogation 

method type (pain/no-pain) and statement validity (truth/lie) served as the independent 

variables.  In order to account for any sex differences, both same-sex and opposite-sex 

interrogations (i.e., male participant-male interrogator, male participant-female 

interrogator, female participant-male interrogator, female participant-female interrogator) 

were conducted in roughly equal proportions across all possible combinations. 

Procedure and Materials 

Laboratory procedure. Upon arriving to the lab, participants were greeted by 

one of three research assistants (RA) operating the lab.  The RA explained the consent 

form materials and prescreening procedure to insure all inclusionary criteria were met. 

The participants were then asked to read a closed letter explaining the details of their 

involvement with the procedure (all RAs were blind to this condition).  These letters 

ensured participants were randomly assigned to the statement validity conditions.  The 

letter was portrayed as being written by the principle investigator (PI) who explained that 

the purpose of the study was to test the efficacy of the university’s new deception 

detection skills program.  It was explained that the RAs were interns with over 200 hours 

of deception detection training and were completing their final assessments.  This reflects 

Gordon & Fleisher’s (2011) promotion for undermining of a suspect’s self-confidence; 

specifically, his/her ability to dupe the interrogator.  The theory of coercion states that all 

forms of coercion are designed to induce regression (i.e., “breaking” a developed adult’s 
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defenses down to that of a child).  One of these defenses– self-confidence– is key to 

successful deception and the concealment of information.  The more one believes that 

he/she can get away with deception, the less likely he/she is to exhibit signs of deception 

associated with anxiety; however, a sense of fulfillment/enjoyment may be experienced if 

he/she believes that the interrogator was successfully deceived (Ekman & Friesen, 1969b; 

1974). 

It was previously mentioned that the stakes of a situation need to be great enough 

for deceivers to exhibit facial expressions of detection apprehension, leakage, and the 

subsequent control of those emotions (DePaulo et al., 2003; Ekman & Friesen, 1969b; 

1974).  In order to foster an environment where these cues would be more prominent, the 

PI raised the stakes of being discovered in the lie condition.  The letter explained that 

participants would enter a room with a professionally trained intern and they must 

attempt to successfully deceive him or her.  To raise the stakes, the letter stated that if 

participants could successfully deceive the intern, they were free to leave the experiment 

early; however, if they were discovered they had to remain at the experiment for the 

remainder of the hour while completing a rigorous 300 item assessment.  In the truth 

condition participants were simply asked to describe a picture as they normally would to 

someone and if it was deemed sincere, they would be allowed to leave early; however, if 

they were discovered they had to remain at the experiment for the remainder of the hour 

while completing the same assessment.  This method is an adaptation of Mehrabian’s 

(1972) false opinion paradigm where participants were instructed to give either a truthful 

or deceptive description regarding their opinions.  In the current study, participants 
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provided either truthful or deceptive statements, however they were in regards to a 

photograph instead of a personal opinion.   

The PI explained that there would be a manila envelope in the interrogation room 

and participants would be instructed to open it and look at a picture of a situation inside. 

It was explained that the interrogators would be asking the participants to describe the 

picture and that all they knew was that it was a picture of a person.  This picture 

incorporated a negatively valenced, high arousal invoking picture similar to one of Lang 

and colleague’s (1999) from the International Affective Picture System (see Appendix E, 

Figure 1).  Utilizing the Self-Assessment Manikin (SAM) a pretest of 15 people 

compared 10 pictures on pleasure and arousal ratings.  SAM uses seven-point semantic-

differential items to rate photos on valence and arousal with larger numbers indicating a 

more positive valence and more arousal (Lang et al., 1999).  The picture that was chosen 

for the current study had a negative valence (M = 2.11, SD = .84, α = .63) and high 

arousal rating (M= 6.16, SD = 2.08, α = .92) which is similar to pictures already 

employed by the IAPS.  There were numerous benefits to using this task.  First, the 

current project was focused on deception/leakage cues and if participants were not 

challenged to conceal an emotion it would have resulted in a floor effect.  This project 

was also reminiscent of an interrogation setting, one which typically invokes negatively 

valenced arousal.  Finally, not seeing the picture until the description ensured that 

participants did not have the ability to solidify a lie and/or be desensitized to the picture 

before the interrogation process.  Gordon and Fleisher (2011) argue that perception is a 

key variable in deception.  Lying is a cognitively complex task due to a) having to 

fabricate perceptual, contextual, and affectual information that was not experienced, b) 
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remember actual events, and c) making sure to keep lies and facts straight.  Sources that 

practice lies– or in this case, fabricate information– can solidify their perception that the 

lie is indeed a truth.  If sources believe a lie is true– or has the ability to skew their own 

perception– they are less likely to exhibit signs of deception. 

Upon completion of the picture task, participants completed a quick follow-up 

survey regarding their experience and perception of the interrogator while he/she left to 

make a final assessment.  Participants were then debriefed before they left. 

Statement validity.  Participants entered a lab room consisting of a table, two 

chairs, a laptop, and a video camera.  The RA had participants place a HR monitor on 

their dominant wrist and instructed them to sit down and remain as still as possible.  The 

RAs then proceeded to ask baseline demographic questions (i.e., race, sex, age, year in 

school) to make participants familiar with the environment.  In all conditions, the RAs 

were trained to remain neutral, meaning that they were trained to give a neutral 

expression, little variation/volume change in vocal response, and forgo any nonverbal 

behaviors that signified power or immediacy changes. 

In the lie condition, participants were prompted to view a picture and describe 

both it and how it made them feel.  It was stated that no part of their description should 

reveal their true feelings or resemble the actual picture– besides that there was a person in 

the photo.  In the truth condition, the participants were instructed to describe the picture 

and their feelings towards the picture, as honestly as possible.   

Pain condition.  In order to induce pain in a non-invasive way, the cold pressor 

test was used in the current study.  The cold pressor test is a widely used experimental 

technique for inducing pain/stress and involves the immersion of the hand or forearm into 
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cold water (e.g., below 59°F; Mitchell, 2013).  At these temperatures, ESRs begin 

sending somatic information to the brain about the aversive stimulus.  The ESRs turn this 

somatic information into electrical signals that travel up the spinal cord which are then 

transmitted to the various regions of the brain where they are assessed (O’Mara, 2015).  

This information is thus experienced and assessed followed by a motor withdraw function 

(i.e., removal of the hand from the cold water). 

The water in the current test was set to an average of 33.8°F (a common 

temperature for the cold pressor test) using ice and a Commercial Electric 10:1 Infrared 

Thermometer, model MS6520H.  Participants were instructed to immerse their hand into 

the water until they reached a perceived pain rating of five on a 10-point scale, at which 

point they were instructed to start the picture description task.  There was a five minute 

maximum limit to ensure safety– this is roughly 10 minutes below the maximum period 

of time a detainee is permitted to remain wet and 20 minutes below the time it would take 

a full grown adult to develop hypothermia when fully submerged in the same temperature 

water (Cole, 2009; O’Mara, 2015).  This technique is regarded as safe for pain 

evaluations in children and poses minimal risk to participants (von Baeyer, Piira, 

Chambers, Trapanotto, & Zeltzer, 2005).   

After the baseline questions, participants were instructed to submerge their non-

dominant hand into the ice water until they started to experience pain that they rated a 

five on a scale from one to ten.  Utilizing the non-dominant hand was to insure their 

capability of using referent related gestures.  At this point, the RA recorded the time 

spent in the water and asked the participants to describe the picture.  Once the 

participants finished describing the picture the RA asked one follow up question 
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regarding if there was anything else participants wanted to add to their description.  At 

the completion of this second question (or if they experienced their maximum pain 

threshold), they were instructed/allowed to remove their hand from the water and asked 

to state their overall pain level.  Upon completion of the picture task, participants were 

asked to complete a brief follow-up survey regarding their experience during the test, 

their overall impression of the interrogator, their willingness to form a friendship with the 

interrogator in the future, and their self-reported weight and height in order to gain a BMI 

index as BMI is positively correlated with pain tolerance (e.g., Creamer, Lethbridge-

Cejku. & Hochberg, 1999). 

No-pain condition.  In the no-pain condition, the RAs asked participants the 

baseline questions and proceeded to the picture task; however, the ice water was replaced 

with room temperature (M = 77.78°F) water to maintain control across conditions.  In 

order to control for the amount of time in the bucket before answering, participants were 

instructed to describe the picture after the average time it took a pilot sample to reach a 

perceived five on a 10-point scale for pain in the pain condition (N = 15, M =12.23s, SD 

= 2.47).  Upon completion of the picture task, participants were asked to complete a brief 

follow-up survey regarding their experience during the test, their overall impression of 

the RA, their willingness to work with the RA in the future, and their self-reported weight 

and height in order to gain a BMI index as BMI is positively correlated with pain 

tolerance (e.g., Creamer, Lethbridge-Cejku. & Hochberg, 1999).   

Measures 

 Laboratory measures.  Immediately upon the participants immersing their arm 

in the water, the experimenter recorded the time. Participants were instructed to signal the 
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researcher once the perceived pain reached a five on a 10-point scale ranging from “Not 

painful at all” to “Extremely painful/Excruciating,” which was subsequently recorded by 

the experimenter.  The RA also recorded the time at which the participants reached this 

point.  In the no-pain condition, the RA had participants disclose their current pain level 

after 12 seconds and then describe the picture. 

Perceived Pain.  Perceived pain was rated on a 10-point Likert scale with the 

anchors “Not painful at all” and “Extremely Painful/Excruciating” with larger numbers 

indicating greater perceived pain (M =4.58, SD = 3.79).   

 Facial expressions.  Facial expressions were measured utilizing facial recognition 

software.  This method of facial expression analysis utilized the Affectiva cloud-based 

API.  Affectiva can detect 7 emotions, 20 expressions, and include demographic 

information such as age, gender, and ethnicity (see Chu, Torre, & Cohn, 2012).  Affectiva 

uses Ekman and Friesen’s (1978) FACS to classify facial expressions through action 

units (AUs).  Affectiva uses a ratio level scale from 0-100 with 0 indicating that the 

emotion or specific AU was not present and 100 meaning that it was fully expressed.  

This product was used to discern the average amounts of disgust (M = 4.89, SD = 11.57) 

and surprise (M = 6.91, SD = 8.91) within the description in addition to averages of the 

four AUs related to pain: brow furrowing (M = 2.68, SD = 5.11), nose wrinkling (M = 

6.25, SD = 13.68), upper lip raise (M = 4.81, SD = 11.78) and eye closure (M = 19.80, 

SD = 17.64). 

 Heartrate.  Heartrate was measured continuously using a transportable heartrate 

monitor placed around the wrist that detects changes in blood volume through pulsating 

LEDs.  The heartrate monitor used in the current study is reported to have an accuracy of 
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± 2-4 beats per minute (BPM) during low intensity activity.  The RAs recorded heartrate 

while participants described the picture and during the baseline questions.  In total there 

were three measures of heartrate: the baseline BPM average (M = 81.17, SD = 12.32), 

the average BPM during the description (M = 84.32, SD = 14.91), and the BPM change 

from baseline to description (M = 3.01, SD = 8.64).  At the end of the lab sessions, RAs 

exported all HR data to a .csv file which was then combined with the facial expression 

analysis and survey data. 

 Verbal Information.  Verbal information was coded using the Linguistic Inquiry 

Word Count (LIWC; Pennebaker, Booth, & Francis, 2007) content-analysis software.  

LIWC analyzed transcripts of the interrogations that were transcribed by RAs for content 

such as number of adverbs (M = 5.84, SD = 3.49), adjectives (M = 4.41, SD = 3.52), 

positive emotion words (M = 3.52, SD = 3.91), and negative emotion words (M = 3.07, 

SD = 3.43). 

 Perceptions of RA Traits.  Perceptions of the RA’s traits utilized a series of 

seven-point semantic differential scales that assessed various qualities of the RA (M = 

5.52, SD = .86, α = .88; e.g., sociability, honesty, intelligence, competence, and 

friendliness; for a full list, see Appendix A.1). 

 Formulation of Friendship with the RA.  Willingness to form a friendship with 

the RA was adopted from Rubin’s (1970) scale on liking (Appendix A.2).  The item was 

measured using a series of seven, seven-point Likert scale items with the anchors 

“Strongly Disagree” and “Strongly Agree” with larger numbers indicating that the 

participant would like to form a friendship with the RA (M = 5.18, SD = .79, α = .76).    
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 Photo Arousal. An adaptation of the SAM was used to rate the photo on seven-

point semantic differential scales representing valence and arousal with larger numbers 

indicating greater arousal and a more positive valence (Lang et al., 1999; see Appendix 

A.3).   The full sample found the picture to be negatively valenced (M= 3.39, SD = 1.57, 

α = .93) and arousing (M = 5.41, SD = 1.35, α = .79) which was similar to previous 

pictures used by the IAPS. 

 Potential Covariates.  In order to control for potential covariates, a series of 

questions were asked regarding participant’s sex and BMI using height and weight.  In 

addition to dichotomous measures of sex, the current study used Craver and colleagues’ 

(2013) adaptation of Bem’s Sex Role Inventory (BSRI) to look at perceived masculinity 

and femininity on the various measures.  The BSRI contains two subscales, masculinity 

and femininity, each of which are measured by six questions with seven-point Likert 

scales.  Higher scores indicate greater masculinity or femininity.  Both femininity (M = 

5.19, SD = 1.06, α = .85) and masculinity (M = 5.41, SD = .97, α = .83) were found to be 

reliable measures in the current study (see Appendix A.4 for full list of questions). 

Manipulation check.   

Temperature was recorded using a digital, infrared thermometer.  According to 

the operator manual of the infrared thermometer, it was reliable within ±2°F.  
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Chapter 4: Results 

Preliminary Analyses 

 Manipulation Checks.  Two preliminary analyses were conducted to ensure that 

participants were able to perceive the difference between the pain and no-pain conditions.  

First, a one-way ANOVA showed that, as expected, the digital thermometer reading 

reported colder temperatures in the pain condition (M = 33.38°F, SD = 2.69) than in the 

no-pain condition (M = 71.78°F, SD = 4.22) = F(1, 209) = 6157.440, p < .001, η2 = .97.   

 Second, a test of the pain manipulation was assessed using the perceived pain 

scale.  Perceived pain was rated on a ten-point Likert scale with larger numbers 

indicating greater perceived pain.  A one-way ANOVA showed that, as expected, 

participants perceived more pain in the pain condition (M = 8.14, SE = .16) than in the 

no-pain condition (M =1.3, SE = .16) = F(1, 204) = 911.84, p < .001, η2 = .81.  

 Covariate Analyses.  There were four covariates that were evaluated against the 

16 DVs in the current study. 

Sex was found to be a significant covariate for eye closure such that females (M = 

24.87, SD = 18.37) tended to close their eyes more than males (M = 13.34, SD = 14.85) 

during their descriptions, F(1,75) = 8.59, p <.01, η2 = .05.  

BMI was weakly correlated with the time participants kept their hands in the 

water, r(208) = .20, p < .01, participants’ average heartrate during the interrogation 

condition, r(208) = .20, p < .01, and participants’ average heartrate change from baseline 

questions to the end of their descriptions, r(208) = .18, p < .01.  Those with a larger BMI 

had a higher heartrate during the interrogation condition and had a greater heartrate 

change from the baseline questions to the end of the description.  
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Bem’s Masculinity was weakly correlated with participants’ perceptions of the 

RAs’ traits, r(206) = .22, p < .01 and moderately correlated with participants’ willingness 

to formulate a friendship with the RA in the future, r(206) = .30, p < .001.  Individuals 

with higher masculinity scores had more positive perceptions of the RA as well as stated 

that they would be more likely to formulate a friendship with the RA in the future. 

Bem’s Femininity was weakly correlated with participants’ perceptions of the 

RAs’ traits, r(205) = .14, p < .05 and with participants’ willingness to assist the RA in the 

future, r(205) = .21, p < .01. Individuals with higher femininity scores had more positive 

perceptions of the RA as well as stated that they would be more likely to formulate a 

friendship with the RA in the future. 

Main Analyses 

 For a summary of hypotheses, please see Table 12. 

 Facial Expressions.  To address R1, a series of exploratory, two-way ANCOVAs 

were used to highlight facial expressiveness related to disgust and surprise– two emotions 

that would be reminiscent of the negatively valenced, arousal invoking picture, as well as 

AUs that are confounded with pain.  There was a decrease in sample size due to 

limitations of the facial analysis software.  If participants had more than a 25° angle, off-

center yaw, the software was unable to determine the AUs in the face and thus a reliable 

reading could not be obtained.  Upon further examination of the data, all facial 

expressions were highly, positively skewed and were thus transformed using the log 

transformation.  A series of two-way ANCOVAs controlling for participant sex, 

perceived gender, and BMI were conducted and revealed a significant main effect for the 

statement validity condition on participants’ average nose wrinkling F(1, 74) = 4.90, p = 
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.030, η2 = .05, brow furrowing F(1, 74) = 5.80, p = .019, η2 = .08, and eye closure F(1, 

74) = 4.67, p = .034, η2 = .05 during their descriptions of the picture.  Average disgust 

F(1, 74) = 1.52, p = .223, η2 = .02, average surprise F(1, 74) = 0.76, p = .385, η2 = .01, 

and average upper lip raise F(1, 74) = 0.83, p = .366, η2 = .01 were found to be non-

significant.  As illustrated in Table 1, participants in the truth condition had more nose 

wrinkling, brow furrowing, and eye closure than those in the lie condition.   

Two-way ANCOVAs controlling for participant sex, perceived gender, and BMI 

revealed no significant main effect between the interrogation condition and participants’ 

facial expressions. As illustrated in Table 2, participants in the no-pain condition did not 

have significant differences in average disgust F(1, 74) = 2.10, p = .152, η2 = .03, 

average surprise F(1, 74) = 0.18, p = .675, η2 = .002, average brow furrowing F(1, 74) = 

0.17, p = .681, η2 = .002, average nose wrinkling F(1, 74) = 0.91, p = .345, η2 = .01, 

average lip raise F(1, 74) = 0.20, p = .660, η2 = .003, average eye closure F(1, 74) = 1.26, 

p = .266, η2 = .002 from those in the pain condition. 

Two-way ANCOVAs controlling for participant sex, perceived gender, and BMI 

revealed no significant interaction between the interrogation condition and statement 

validity condition on participants’ facial expressions including average disgust F(1, 74) = 

0.36, p = .553, η2 = .005, average surprise F(1, 74) = 0.45, p = .507, η2 = .006, average 

brow furrowing F(1, 74) = 0.00, p = .986, η2 = .000, average nose wrinkling F(1, 74) = 

1.26, p = .265, η2 = .02, average lip raise F(1, 74) = 0.95, p = .333, η2 = .01, however 

average eye closure was significant F(1, 74) = 4.63, p = .035, η2 = .05 (see Table 3).  A 

series of pairwise comparisons revealed that although there was a significant difference 

between the no-pain/truth (M = 1.41, SE = 0.11) and no-pain/lie (M = 0.97, SE = 0.10) 
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conditions for eye closure, the introduction of pain seemed to nullify that relationship 

with the pain/truth (M = 1.08, SE = 0.10) condition being similar to the pain/lie (M = 

1.09, SE = 0.10) condition. 

Finally, to test how pain affects the consistency of facial expressions among 

truthful and deceptive statements a Levene’s test of Equality was conducted between the 

no-pain and pain conditions.  Levene’s tests are used to determine whether the variance 

associated with the variable of interest is equal among two or more groups as measured in 

standard deviations.  Results of the Levene’s test reveal a significant difference in 

variation for average disgust F(1, 73) = 7.273, p =.009, average nose wrinkling F(1, 73) 

= 4.518, p = .037, and average lip raise F(1, 73) = 4.421, p = .039 between the pain and 

no-pain conditions.  As illustrated in Table 4, participants in the pain condition had 

greater variability in average disgust, average nose wrinkling, and average lip raising than 

those in the no-pain condition indicating that the individual scores are more spread out 

for these variables during pain. 

 Average Heartrate.  To answer R2 as well as hypotheses 1-3, a series of two-way 

ANCOVAs examining the effect of interrogation condition and statement validity on 

heartrate were conducted.  There was a minor decrease in sample size due to irregularity 

in the heartrate monitor where participants did not have enough recordable heartrate data, 

resulting in a sample size of N =205.   

Two-way ANCOVAs controlling for participant sex, perceived gender, and BMI 

revealed a significant main effect between the statement validity condition and 

participants’ average heartrate during the condition, F(1, 204) = 15.474, p < .001, η2 = 

.07.  Participants in the lie condition (M = 88.46, SE = 1.40) had a significantly greater 
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heartrate than those in the truth condition (M = 80.64, SE = 1.40) thus supporting 

hypothesis 1.   

The nonsignificant main effect for interrogation condition, F(1, 204) = 2.72, p = 

.100, η2 = .01, indicates that the participants’ average heartrate was comparable between 

the pain (M = 86.18, SE = 1.39) and no-pain (M = 82.92, SE = 1.41) conditions thus 

failing to support hypothesis 2.  

The non-significant interaction between interrogation and statement validity 

conditions, F(1, 204) = 0.03, p = .956, η2 = .000, indicates that participants’ average 

heartrates were comparable in each of the four conditions: pain/truth (M = 82.33, SE = 

1.94), pain/lie (M = 90.04, SE = 2.00), no-pain/truth (M = 78.95, SE = 2.02), and no-

pain/lie (M = 86.89, SE = 1.97) thus failing to support hypothesis 3 

Finally, to test how pain affects the consistency of heartrate among truthful and 

deceptive statements a Levene’s test of equality was conducted between the no-pain and 

pain conditions.  Results of the Levene’s test reveal a non-significant difference between 

the pain and no-pain conditions F(1, 194) = 0.08, p = .783. Participants in the pain 

condition (M = 86.35, SD = 13.93) had similar variation in heartrate as those in the no-

pain condition (M = 82.91, SD = 15.67) also failing to support hypothesis 3. 

Heartrate Change.  Two-way ANCOVAs controlling for participant sex, 

perceived gender, and BMI revealed significant main effect between the statement 

validity condition and participants average heartrate change between the baseline 

questions and their description, F(1, 204) = 9.29, p = .003, η2 = .04. Participants in the lie 

condition (M = 4.85, SE = 0.85) had a significantly greater heartrate change from 
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baseline questions to the end of the picture description than those in the truth condition 

(M = 1.20, SE = 0.84) also supporting hypothesis 1. 

The nonsignificant main effect for the interrogation condition, F(1, 204) = 0.57, p 

= .451, η2 = .04, indicates that the participants’ change in heartrate from baseline 

questions to the end of the picture description was comparable between the pain (M = 

3.48, SE = 0.84) and no-pain (M = 2.58, SE = 0.85) conditions also failing to support 

hypothesis 2  

The non-significant interaction between interrogation condition and statement 

validity conditions, F(1, 204) = 1.26, p = .263, η2 = .005 indicates that participants’ 

changes in heartrate from the baseline questions to the end of the picture description were 

comparable in each of the four conditions: pain/truth (M = 2.33, SE = 1.17), pain/lie (M 

= 4.63, SE = 1.21), no-pain/truth (M = 0.08, SE = 1.22) and no-pain/lie (M = 5.08, SE = 

1.19) also failing to support hypothesis 3. 

Finally, to test how pain affects the consistency of heartrate change among 

truthful and deceptive statements a Levene’s test of equality was conducted between the 

no-pain and pain conditions.  Results of the Levene’s test reveal a non-significant 

difference between the pain and no-pain conditions F(1, 194) = 1.20, p = .275. 

Participants in the pain condition (M = 3.48, SD = 9.01) had similar variation in heartrate 

change as those in the no-pain condition (M = 2.58, SD = 8.42) also failing to support 

hypothesis 3. 

Time Submerged.  Hypotheses 4 and 5 predicted that participants would spend 

less time with their hand submerged in the pain and deceptive conditions than the no-pain 

and truthful conditions.  A series of two-way ANCOVAS examined the effects of these 
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two conditions on both the time participants submerged their hands into the water and the 

amount of time spend describing the photo.  Two-way ANCOVAs controlling for 

participant sex, perceived gender, and BMI revealed a significant main effect between 

interrogation condition and the time (in seconds) participants’ hand was submerged in the 

water, F(1, 204) = 59.81, p < .001, η2 = .22.  As expected, participants in the pain 

condition (M = 35.202, SE = .2.27) spent significantly less time in the water than those in 

the no-pain condition (M = 60.25, SE = 2.30).  

The ANCOVA also revealed a significant main effect between the statement 

validity condition and total time submerged in water, F(1, 204) = 6.71, p = .010, η2 = .02.  

Contrary to predictions, participants in the truth condition (M = 43.51, SE = 2.29) spent 

significantly less time in the water than those in the lie condition (M = 51.95, SE = 2.30). 

The non-significant interaction between interrogation condition and statement 

validity conditions, F(1, 204) = .23, p = .63, η2 = .000 indicates that the interaction of 

interrogation method and statement validity did not exceed the main effects: pain/truth 

(M = 31.77, SE = 3.18), pain/lie (M = 38.64, SE = 3.28), no-pain/truth (M = 55.25, SE = 

3.31) and no-pain/lie (M = 65.26, SE = 3.23).  These results contradict hypothesis 4 and 

confirm hypothesis 5.  

Time Describing.  Two-way ANCOVAs controlling for participant sex, 

perceived gender, and BMI revealed significant main effect between interrogation 

condition and the total time (in seconds) of participants’ description of the photo, F(1, 

204) = 8.41, p = .004, η2 = .04. As expected, participants in the pain condition (M = 

50.25, SE = .2.86) spent significantly less time describing the photo than those in the no-

pain condition (M = 62.08, SE = 2.90).   
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The nonsignificant main effect for statement validity, F(1, 204) = 2.00, p = .159, 

η2 = .009 indicates that the total time participants spent describing the picture was 

comparable between the truth (M = 53.26, SE = 2.88) and lie (M = 59.07, SE = 2.89) 

conditions.  The non-significant interaction between the interrogation and statement 

validity conditions, F(1, 204) = .683, p = .410, η2 = .003, indicates that the interaction of 

interrogation method and statement validity did not exceed the main effect of 

interrogation tactic: pain/truth (M = 49.05, SE = 4.00), pain/lie (M = 51.44, SE = 4.13), 

no-pain/truth (M = 57.48, SE = 4.17) and no-pain/lie (M = 66.69, SE = 4.06).  The 

results indicate that hypothesis 6 was supported whereas hypothesis 7 was not. 

 Verbal Expressiveness. Hypothesis 8 and 9 predicted that participants would use 

less verbal information in the pain and deceptive conditions.  There was a decrease of 14 

people in the overall sample size due to audio/video recording issues where transcripts 

could not be produced.  For the remaining 196 participants, two-way ANCOVAs 

controlling for participant sex, perceived gender, and BMI revealed a significant main 

effect between the statement validity condition and the amount of adverbs, F(1, 195) = 

8.55, p = .004, η2 = .04, adjectives, F(1, 195) = 13.34, p < .001, η2 = .06, positive 

emotion words F(1, 195) = 35.38, p < .001, η2 = .16, and negative emotion words, F(1, 

195) = 83.52, p < .001, η2 = .30 used by participants.  As illustrated in Table 5, 

participants in the lie condition used more adverbs, adjectives, and positive emotion 

words than in the truth condition.  On the contrary, participants in the lie condition used 

significantly less negative emotion words than the truth condition thus partially 

supporting hypothesis 8. 
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There was no main effect for the interrogation condition on adverbs, F(1, 195) = 

1.92, p = .168, η2 = .009, adjectives, F(1, 195) = 1.79, p = .182, η2 = .009, positive 

emotion words, F(1, 195) = 1.87, p = .173, η2 = .008, or negative emotion words, F(1, 

195) = 1.39, p =.240, η2 = .005.  As illustrated in Table 6, participants in the pain 

condition used similar amounts of adverbs, adjectives, positive emotion words and 

negative emotion words as those in the no-pain condition thus failing to support 

hypothesis 9. 

 There was no interaction between statement validity and interrogation condition 

on adverbs, F(1, 195) = 1.34, p = .249, η2 = .006, adjectives, F(1, 195) = .05, p = .831, η2 

= .000, positive emotion words, F(1, 195) = 0.19, p = .660, η2 = .000, or negative 

emotion words, F(1, 195) = .05, p =.818, η2 = .000,.  As illustrated in Table 7, the 

interaction between the water and statement validity conditions showed comparable 

differences in the LIWC results thus failing to support hypothesis 10. 

Finally, to test how pain affects the consistency of verbal information among 

truthful and deceptive statements a Levene’s test of equality was conducted between the 

no-pain and pain conditions.  Results of the Levene’s test reveal a non-significant 

difference between the pain and no-pain conditions for adverbs F(1, 194) = 0.001, p = 

.970, adjectives F(1, 194) = 2.29, p = .132, positive emotion words F(1, 194) = 0.65, p = 

.422, and negative emotion words F(1, 194) = 1.15, p = .284.  As illustrated in Table 8, 

participants had similar variation in adverbs, adjectives, positive emotions, and negative 

emotions in the pain and no-pain conditions; also disproving hypothesis 10. 

Perceptions of the RA. Finally, hypotheses 11 and 12 projected that participants 

would negatively evaluate the RAs in the pain condition when compared to the no-pain 
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condition.  Two-way ANCOVAs controlling for participant sex, perceived gender, and 

BMI were used to test whether statement validity or interrogation condition affect 

perceptions of the RAs’ traits or willingness to form a friendship with the RAs.   

The nonsignificant main effect of interrogation condition on perceptions of the 

RAs’ traits, F(1, 204) = 0.09, p = .763, η2 = .000, and willingness to form a relationship 

with the RAs in the future, F(1, 204) = 0.49, p = .486, η2 = .002, indicates that the means 

for the pain and no-pain conditions were comparable (see Table 9).   

Thee nonsignificant main effect of statement validity condition on perceptions of 

the RAs’ traits, F(1, 204) = 0.47, p = .494, η2 = .002, and willingness to form a 

relationship with the RAs in the future, F(1, 204) = 1.82, p = .179, η2 = .008, indicates 

that the means for the truth and lie conditions were comparable (see Table 10).  The non-

significant interaction between the water and statement validity conditions on perceptions 

of the RA, F(1, 204) = 0.00, p = .986, η2 = .00, and willingness to formulate a 

relationship with the RAs in the future, F(1, 204) = 2.269, p = .134, η2 = .01, indicates 

that perceptions of the RAs’ traits and willingness to form a relationship with the RAs 

were comparable in each of the four conditions (see Table 11).  Hypotheses 11 and 12 

were thus not supported. 
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Chapter 5: Discussion 

 This study looked at how the incorporation of pain altered the verbal and 

nonverbal cues associated with facial expressions, heartrate, verbal 

expressiveness/information, along with other variables commonly found within 

interrogative settings such as: length of description and perceptions of the interrogator.  

Interrogation tactics and statement validity seem to have interesting effects on the various 

verbal and nonverbal cues commonly associated with deception.   

Facial Expressions 

 The first research question was aimed at discovering how interrogation tactics and 

statement validity affect facial expressiveness.  Results from the study found that those in 

the truthful condition had more nose wrinkling, eye closure, and brow furrowing than 

those in the deceptive condition.  Considering the picture task was designed to elicit a 

high arousal, negatively valenced state, these AUs would make sense.  Despite there 

being no significant difference with the full disgust expression, these AUs are indicative 

of a blend of anger and disgust.  Both disgust and anger contain significant amounts of 

nose wrinkling, whereas brow furrowing and eye closure are reminiscent of what Ekman 

and Friesen (2003) call “anger eyes (pg. 83).”  Those participants in the truthful condition 

were told that the RA must believe their honesty in order to leave early, thus those 

individuals may have amplified their expression in order to make sure that the RA 

believed they were viewing something truly atrocious (Ekman & Friesen 1969; 

Matsumoto, 1990).  This, in conjunction with the fact that people commonly experience a 

state of disgust when presented with an aversive stimulus or something deemed 
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distasteful, demonstrates why participants in the truth condition were exhibiting more of 

those AUs.   

It was also found that participants in the no pain condition had marginally more 

eye closure than those in the pain condition.  Once again, this finding reaffirms prior 

research becuase two of the AUs associated with pain, orbital tightening and eye closure, 

represent this finding (Prkachin, 1992).  Remember that pain is not an actual emotion, 

hence no “complete” emotional expression difference was found in this condition.  

Rather, pain is commonly represented by one to four of the aforementioned AUs, which 

are found within other emotions. 

The most interesting finding from the facial expression data was the significant 

interaction between interrogation condition and statement validity on eye closure after the 

data was transformed following Tabachnick and Fidell’s (2001) recommendations.  

Specifically, there was a significant difference in eye closure between the truth and lie 

conditions for the no-pain group, but this effect was minimized with the addition of pain; 

in fact, the individuals in the pain/truth and lie conditions had virtually the same amount 

of eye closure.  This finding highlights the confound created by exposing people to pain 

during interrogations.  The non-significant difference between the pain group leaves 

questions as to whether the eye closure was due to the pain or due to the negatively-

valenced stimulus.  If interrogators want to assess the validity of a statement in the field, 

accurate readings of facial expressions can help determine where to steer the conversation 

or if tactics such as emotional provocation are too strong.  Leakage cues are those cues 

indicative of one’s true state, if evaluators were to assess facial expressions of someone 

being subjected to pain, they must be cautious of how said pain affects the reliability of 
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that analysis.  In the current study, the picture was designed to illicit a negative response 

(e.g., disgusted/grotesque), however in real situations, this would not be known.  By 

adding pain as a condition, AUs in the face, at least eye closure, become less indicative of 

a true emotional state.  Rather, they may simply be expressed as a response to a painful 

stimulus.   

Another interesting finding was that despite non-significant differences between 

the pain and no-pain conditions, those in the pain condition had significantly more 

variation in their average disgust, nose wrinkling, and upper lip raising.  This makes 

sense as people cope with pain in a multitude of ways.  According to Patterson’s (1976) 

arousal model of intimacy exchange, people evaluate arousal change through a cognitive 

labeling process and can assign it either a positive or negative value.  When arousal is 

labelled negatively, they take compensatory adjustments in an attempt to offset this 

negative state.  The aforementioned literature on pain expressions indicates that facial 

expressions associated with pain contain four common action units (i.e., eye closure, 

brow furrowing, nose wrinkling, and orbital tightening), however this is under the 

assumption that people are free to express those AUs associated with pain.  Research on 

display rules indicates that the socialization process creates “rules” for which people 

regulate their emotions (e.g., boys are not supposed to cry).  If we think of a display rule 

as a form of compensatory action, the high variation in the pain condition seems logical.  

People may simply not want to show that they are in pain and either deamplify or 

neutralize their facial expressions as a way to compensate (Matsumoto, 1990).  Altering 

this context may help buffer the pain as there is physiological evidence linking facial 

expressions to affect state.  For instance, it has been found that certain facial 
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configurations are able to produce physiological responses to distinct emotions (e.g. 

drawing the corners of the mouth and eyes downward [frowning] has been shown to 

induce a mild state of sadness; Ekman, Levenson, & Friesen, 1983; Levenson, Ekman, & 

Friesen, 1990; Levenson, Ekman, Heider, & Friesen, 1992).  Thus, the regulation of 

facial expressions as a pain coping mechanism makes it harder to discern one’s true 

emotional state. 

Alternatively, Gross (1998, 1999a/b, 2002) and Levenson (1993) suggest that 

individuals can regulate their emotions via antecedent factor alteration (i.e., individuals 

can select or modify salient contextual information, use selective attention, and/or modify 

their cognitive processes) and by altering the behavior and physiological processes 

associated with emotional expression.  Other facial expressions, and related AUs, can 

arise from the various ways people handle pain.  For instance, Dunbar and colleagues 

(2012) found that people use social laughter as a coping mechanism for pain. They found 

that laughing triggers the endorphin system which subsequently plays a role in buffering 

stress.  This coping mechanism can be thought of as a response to aversive stimuli, 

meaning that the person experiencing stress is taking compensatory actions by modifying 

the salient context information.  The AUs found in this scenario would be vastly different 

from those found within the unfiltered expression of pain as happiness/laughter contains 

AUs such as smiling, raised cheeks and intensifying of the naso-labial folds among others 

(Ekman & Friesen, 2003).  Ultimately, this information means that utilizing pain as an 

interrogation tactic may complicate the assessment of facial leakage cues as the reasoning 

behind said expressions will have greater variation.  If analyzing facial leakage cues gives 

away one’s true emotional state, then the addition of an alternative source should 
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complicate this analysis as the encoding process may now be affected by this outside 

sources. 

Heartrate 

 It was predicted that heartrate would increase during the lie condition as lying is 

associated with increased stress and the subsequent ANS responses (Gordon & Fleisher, 

2011).  Those in the lie condition did have both a significantly higher average heartrate 

during the description and a significantly greater heartrate change between the baseline 

questions and their descriptions.  These results would somewhat validate prior research 

on ANS responses during deception attempts.  Theoretically, monitoring average and 

change in heartrate would help identify when stress is taking place during an 

interview/interrogation and that it may be indicative of an attempt to deceive. 

 It was also predicted that those in the pain condition would have a significantly 

higher heartrate as the experience of pain activates the body’s ANS response to stress.  

Although this pattern was non-significant, the means did appear to be going in the 

predicted direction.  There are a few reasons that could explain these results.  First, the 

pain experienced by participants may not have been great or long enough to trigger a 

significant cardiovascular change.  To meet ethical standards, the current study used a 

non-invasive method of inducing pain and participants had complete control as to when 

they could remove their hand from the painful stimulus.  Participants may have removed 

their hand before the ANS had a chance to show a significant variation. 

 The second issue may have been the type of painful stimulus used.  Although the 

cold pressor test is widely used and has been shown to increase heartrate (e.g., Banoo et 

al., 2016; Monout et al., 2009), prolonged exposure to cold water has also been shown to 
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decrease heartrate as much as 15% (Monout et al., 2009; Srámek, Simecková, Jansky, 

Savlíková, & Vybíral, 2000).  It is possible that some participants may have been more 

sensitive to the ice water resulting in a decreased heartrate, although the use of BMI as a 

covariate should have theoretically mitigated some of this variance.   It should be noted 

that the means were in the intended direction meaning that a more extreme stimulus may 

show significant differences. 

Time 

 As expected, people did not keep their hands in the ice water for longer than 

needed.  Participants in the pain condition spent significantly less time with their hands 

submerged than those in the no-pain condition.  Unless people are masochistic or it is 

unavoidable, the experience of pain is normally considered an aversive state and is thus, 

avoided through activation of the motor component (O’Mara, 2015).  Similarly, those in 

the pain condition also spent significantly less time describing the photo than those in the 

no-pain condition.  Once again, this would make sense as participants were allowed to 

remove their hand from the painful stimulus once they finished describing the photo.  If 

interviewers/interrogators wish to use pain as a tactic, then they must understand that the 

overall time sources will spend giving information will diminish.  As previously 

mentioned, sources whom experience pain and/or coercive techniques will do anything to 

alleviate the pain/stress of that situation, thus the speed at which they give information 

will increase as a compensatory action for alleviating the aversive stimulus. 

Those in lie condition also spent significantly more time in the water.  It may be 

that those in the lie condition had to overcompensate and develop affective and 

perceptual information whereas those in the truth condition were able to just describe a 
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stimulus.  Having to make up that information to the point where it was believable may 

have ultimately increased the time participants kept their hand submerged in the water.  

Despite the non-significant effect of the statement validity condition on time describing, 

the means were in the predicted direction.  Ultimately these findings would indicate that 

exposure to pain may ultimately limit the amount of information interrogators receive 

from their sources.  In instances where people are exposed to pain, they may falsely 

confess to the information as to stop the exposure to pain.  Alternatively, even if they are 

telling the truth, the amount of time describing reduces, thus the overall amount of 

information may reduce.  As a first attempt to answer this question, verbal 

information/expressiveness was assessed using LIWC. 

Verbal Information/Expressiveness 

Because pain down regulates our cognitive processes, it was predicted that the 

amount of perceptual, affectual, and contextual information found in truthful and 

deceitful statements should be different.  Specifically, during lies the reference point of 

perceptual and contextual information is absent, thus the amount verbal information 

should be less than during truthful statements (DePaulo et al., 2003; Pavlich, 2017; Vrij 

et al., 2000); however, the results of the current study contradict this prediction.  Those in 

the lie condition used significantly more adverbs and adjectives to describe the photo 

than those in the truth condition.  One reason for this difference is the high stakes 

situation of being caught.  Participants were made to think that if they were caught they 

would have to stay and take a 300 item personality assessment before leaving, therefore 

in order to make the lie more believable they included more attributes in their 

descriptions.  Conversely, those in the truth condition were made think that if the RA 
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deemed their description insincere they would have to stay and take the 300 item 

personality assessment.  Those in the truth condition may have only wanted to describe 

relevant elements of the picture and finish so that their descriptions were deemed sincere.  

Alternatively, those in the truth condition may have lacked the desire to talk about the 

image.  Considering the image was highly arousing and negatively valenced, participants 

may have spent a) less overall time talking about the picture and b) used less descriptors 

related to the picture in order to remove the stimulus.  Remember, when participants were 

finished they were allowed to remove their hand from the bucket and close the picture, 

therefore they may have been brief in their descriptions so as to not have to continue 

viewing the image.  

It was also found that those in the lie condition used significantly more positive 

emotion words to describe how they felt about the picture whereas those in the truth 

condition used relatively more negative emotion words to describe how they felt about 

the picture.  This finding is interesting because it insinuates that those in lie condition 

were lying about their feelings by describing an antithetical affect state.  Considering the 

photo was a highly arousing, negatively valenced photo (Lang et al., 1999), it would 

make sense that those telling the truth would use negative emotion words (e.g., 

disgusting, bad, gross, bad, etc.).  Those in lie condition had to fabricate information 

about how it made them feel.  Because lying downregulates our cognitive processes, and 

liars did not want to get caught, taking the polar opposite of how the picture made them 

feel may have been the easiest– or least cognitively taxing– lie to manifest which led to 

an increase in positive emotion words (e.g., good, happy, great, etc.). 
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The non-significant main effect of interrogation condition and interaction between 

statement validity may have been due to an ethical limitation of the study (described in 

detail below).  Although the current study was meant to instill pain, this pain may not 

have been great enough to significantly affect participants’ cognitive processing.  

Participants in the current study may have been in pain, but in actuality, it may have been 

so miniscule that it was disregarded.  Alternatively, the stake of the condition may have 

played a role in this non-significant finding.  Getting the RA to believe deceitful 

statements is essentially a persuasive goal which can be broken down into multiple parts.  

First, the high stakes situation intrinsically creates the primary goal of “not being 

punished.”  In order to avoid punishment, participants may have tailored their messages 

to be more convincing.  Dillard and colleagues (1989) assert that a secondary goal 

associated with achieving primary goals is the management of arousal or anxiety.  During 

the pain condition, participants may have been more motivated to avoid punishment and 

thus successfully controlled their arousal to do so.   

Perceptions of the RA 

 Many of the manuals on interrogation and intelligence assert that 

interrogators/interviewers should build rapport with sources as this increases the chances 

for future assistance whereas coercive tactics may eliminate this possibility (e.g., CIA, 

1963; U.S. Army, 2014), thus it was predicted that those in the pain condition would have 

less positive evaluations of the RA and be less likely to formulate a platonic relationship 

with the RA in the future.  The non-significant effect may be attributed to perceptions of 

control.  For instance, research on support provision has found that when people are at 

fault for their own distress, help providers are more likely to hold negative views and 
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withhold aid.  Prior research has found that support seekers who are found responsible for 

their own distress do not deserve help (Jones & Burleson, 1997; MacGeorge, 2001).  

There may be a similar issue in the current study.  If participants did not feel that the RAs 

were the cause of their pain, they may not have formed the negative evaluations 

mentioned in the previous studies.  Similarly, the RAs in the current study were of a 

similar demographic and attended the same university as the participants.  It is known 

that people tend to judge similar others as more favorable, therefore differences in 

perceptions of the RA were not affected (e.g., Tajfel & Turner, 2004).   

Limitations and Future Directions 

 The current study is not without its limitations.  Due to ethical limitations, the 

type of pain may have not been substantial enough to manifest significant results.  The 

cold pressor test may lower heartrate in some instances and may thus have larger 

variation in heartrate than other pain tests (Manout et al., 2009; Srámek et al., 2000).  

Future studies may wish to consider alternative means of inducing pain/stress that are 

equally non-invasive, but are more uncomfortable.  For instance, Prkachin (2009) found 

that the AUs associated with pain were consistent across heat, cold, pressure, and electric 

pain tests.  Electric and/or heat tests may produce similar– or even stronger– facial 

expressions as the cold pressor tests without the higher variation in heartrate. 

 A second limitation is that participants were told to either lie or tell the truth, 

thereby reducing participants’ volition.  In real interrogative situations, interrogatees have 

the choice to lie or tell the truth and thus can interject moments of truth in with deceptive 

content.  Similarly, the task in the current study was different from a normal 

interrogation.  An interrogation has an accusatory undertone whereas the current study 
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may be deemed more “interview” like in that participants were asked questions regarding 

a picture.  Although these two elements may seem like trivial issues, they were added for 

good reason.  First, because the current study was designed to examine the differences 

between truth and lies, instructing participants to either lie or tell the truth was pertinent 

to collecting data.  If participants had no reason to lie, then it may have been possible that 

the number of lies would be significantly lower than the number of those who told the 

truth (to accommodate for this, stakes were manipulated for both the truth and lie 

conditions).   

 Third, an interrogation typically assumes that the interrogatee has committed 

some act– hence the accusatory nature of the tactic. This accusation may cause an 

emotional provocation that allows interrogators to assess leakage cues to deception.  In 

order to elicit an emotional response, the current study had participants view a negatively 

valaenced, highly arousing picture in order to create an emotion (i.e., disgust) that would 

need to be hidden in the lie condition.  The use of this emotion is more applicable to 

leakage cues rather than deceptive cues.  Future studies may wish to replicate studies like 

Frank and Ekman’s (1997) or Horowitz’s (1989) study in which participants could “steal” 

money from a briefcase and were then questioned.  A study like this may show greater 

signs of deceptive cues (i.e., fear, guilt, or happiness) because participants would actually 

partake in a mock crime. 

 Another limitation has to do with the stake manipulation.  Participants in the 

current study may not have believed or didn’t think the ramifications of being discovered 

were severe enough to instill an emotional response.  Due to ethical limitations, 

researchers cannot fully replicate ramifications of interrogations (e.g., imprisonment, 
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torture, death, or negative relational consequences), therefore a negative ramification 

associated with the experimental procedure was implemented (i.e., 300 item personality 

assessment).  Future studies may wish to consider using a more negatively valenced 

ramification in order to make sure that the stake manipulation is indeed working.  The 

believability of the stake manipulation in the current study was never established as to 

avoid contamination.  Future studies may wish to pilot various stake manipulations and 

test their believability. 

  A possible reason for the non-significant findings with the RA perceptions may be 

due to the demographics of the RA.  Considering the RAs had similar demographics as 

the participants (e.g., similar age, education, etc.), participants may have perceived the 

RAs as having better character attributes.  Tajfel and Turner (2004) assert that people 

judge others more favorable if they are more similar, therefore future studies should 

strive to have different interrogator-interrogatee demographics.   

 The other aspect of the study that may have limited the relationship between 

interrogation context and perceptions of the RA is the perceived control of the RAs.  To 

make the cover story believable, it was explained that the RAs were deception detection 

trainees with over 200 hours of training and that this study was their final assessment.  It 

may be that participants felt that exposure to pain was a part of the study– or brought 

upon vicariously through the PI– rather than being directly administered by the RAs.  

This lack of responsibility may have contributed to the non-significant difference 

between the pain and no-pain conditions on perceptions of the RA.  Future studies may 

benefit from having a cover story that incriminates the RA/ interrogator for the pain to 

test whether perceived control has an effect on perceptions of character. 
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A final limitation is that the current study tests a large number of hypotheses.  

Whenever a large amount of hypotheses is tested, there is a chance that an inflated alpha 

may generate a Type 1 error. 

 Besides the aforementioned future directions, there are a few more that merit 

discussion.  This study only addressed a handful of the nonverbal behaviors associated 

with deception and pain.  As previously mentioned, Dunbar and colleagues (2012) found 

that people cope with pain in a variety of ways.  Future studies should look at more 

combinations of emotional expressions and AUs (e.g., smiling, happiness, fear, etc.) in 

conjunction with the ones used in the current study.  For example, if people cope with 

pain by laughing or smiling, the current study was not calibrated to look for said 

emotions and may have missed that variation.  Future studies should also look at facial 

expressions in different ways.  The current study looked at the average emotional 

expression or AUs during the utterance.  It may be more beneficial to treat facial 

expressions as a continuous variable and utilize regression or structured equation 

modeling to discern how pain affects those expressions over time.   

 Finally, there is a slew of information regarding the actual decoding process that 

is left uncovered.  Despite all of the significant results in this study, the ability to actually 

detect said differences will vary drastically by person.  A series of studies should 

examine which cues deception detectors attune to and how that may ultimately affect 

their decision as to whether a person is lying.  This can be accomplished by showing 

participants the video footage of all four conditions and seeing if people can accurately 

determine who is lying.  Furthermore, researchers would have the ability to filter cues as 

needed such as facial expressions, voice, or both.   
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Practical Implications 

 Results of the current study should assist those collecting information from 

others; specifically, how stressful external stimuli affect the reliability of encoding and 

decoding verbal and nonverbal information.  During interpersonal encounters in which a 

decoder is trying to detect deception, increases in stress and/or pain are likely to 

complicate this assessment.  By reducing the amount of stressful external stimuli, 

interrogators and information gatherers alike can reduce the chance of mislabeling 

nonverbal behaviors (e.g., facial expressions) and subsequently decrease the likelihood of 

being deceived.   

 In instances in which interrogators “must” use these enhanced interrogation 

tactics, the non-significant finding of RA perceptions may address a crucial issue.  

Despite needing more work to address this issue, it would seem as though a displacement 

of responsibility alters the perceptions of the interrogator.  In the current study, RAs who 

exposed participants to pain were judged similarly as those who did not expose 

participants to pain.  It was asserted that this may have been due to a) the similar 

demographic characteristics between the RA and the participant and b) participants may 

have felt that the RAs were not directly responsible for the pain.  If interrogators would 

like to salvage their compliance gaining ability in aversive situations, they should be of– 

or appear to be of– a similar demographic as the interrogatee, as people tend to judge 

similar others more favorably (Tajfel & Turner, 2004).  Interrogators should also attempt 

to displace responsibility.  If interrogatees think that the interrogator is not directly 

responsible for their pain, their likelihood to work with and positively perceive the 

interrogator is heightened.  
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 The results of this study also have the ability to transcend the intelligence world 

into other areas such as marital communication and dissolution.  When looking at the 

various stages of Gottman’s (1994) cascade model, the display of facial expressions may 

change with each stage.  For example, assessing a partner’s nonverbal behavior in the 

stonewalling stage would be more complicated as most facial expressions would be 

minimized.  Due to this withdraw, accurately assessing a partner’s emotional state 

becomes difficult, thus making compensatory/ complementary adjustments inconclusive.  

Once again, this demonstrates how exposure to– and in this case, prolonged exposure to–  

stress muddles the ability to accurately assess verbal and nonverbal behavior.  As couples 

will likely experience stress in their relationships, they should strive to identify as much 

external variance (i.e., external stressors) that may ultimately affect their communication 

behaviors. 

Conclusion 

 The current study was designed to test how being interrogated under conditions of 

pain or no pain interacts with statement validity.  Despite most results indicating that only 

statement validity affected various verbal, nonverbal, and physiological behaviors, the 

non-significant findings of being interrogated were in the predicted direction.  

Furthermore, the significant effect of being interrogated under conditions of pain or no 

pain on eye closure and the subsequent interaction, asserts that the incorporation of pain 

may make alter the antecedent and contextual factors affecting the production of various 

nonverbal, verbal, and physiological behavior thus minimizing encoding differences. 
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Tables and Figures 

Table 1 
 
Estimate Means and SEs of 
Statement Validity on Facial 
Analysis 

                  

 Truth Lie 

 M (SE) M (SE) 
Average Disgust 0.53 0.08 0.40 0.07 

Average Surprise 0.76 0.06 0.68 0.06 

Average Brow Furrow 0.46* 0.07 0.24* 0.06 

Average Now Wrinkle 0.61* 0.09 0.34* 0.08 

Average Upper Lip Raise 0.44 0.08 0.33 0.08 

Average Eye Closure 1.24* 0.07 1.03* 0.07 

* significant at p <.05 
Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.56, BemFem =  5.1356, BemMasculine = 
5.4867, BMI = 23.  Data were log transformed. 
 
Table 2 
 
Estimate Means and SEs of 
Interrogation Method on Facial 
Analysis 

                  

 Pain No-Pain 

 M (SE) M (SE) 
Average Disgust 0.54 0.07 0.39 0.08 

Average Surprise 0.70 0.06 0.74 0.06 

Average Brow Furrow 0.33 0.06 0.37 0.07 

Average Now Wrinkle 0.53 0.08 0.42 0.09 

Average Upper Lip Raise 0.41 0.08 0.36 0.08 

Average Eye Closure 1.08 0.07 1.19 0.07 

Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.56, BemFem = 5.1356, BemMasculine = 
5.4867, BMI = 23.9763. Data were log transformed. 
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Table 3 
 
Interaction Effects on 
Facial Analysis Results 
 

                   

 Pain/ 

Truth 
Pain/ Lie 

No-Pain/ 

Truth 

No-Pain /  

Lie 

 M (SE) M (SE) M (SE) M (SE) 
Average Disgust 0.63 0.10 0.44 0.10 0.42 0.12 0.36 0.11 

Average Surprise 0.71 0.09 0.69 0.09 0.81 0.10 0.67 0.09 

Average Brow Furrow 0.44 0.09 0.22 0.09 0.48 0.10 0.26 0.09 

Average Now Wrinkle 0.73 0.11 0.32 0.11 0.48 0.13 0.35 0.12 

Average Upper Lip 

Raise 
0.53 0.11 0.30 0.11 0.35 0.13 0.37 0.12 

Average Eye Closure 1.08 0.10 1.09 0.10 1.41a 0.10 0.97b 0.10 

Note: Means with different subscripts within rows are statistically significant at p < .05. 
Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.56, BemFem = 5.1356, BemMasculine = 
5.4867, BMI = 23.9763. Data were log transformed. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



AVERSIVE STIMULATION AND LEAKAGE  72 
 

Table 4 
 
Estimate Means and SDs of 
Interrogation Method on Facial 
Analysis 

                  

 Pain No-Pain 

 M (SD) M (SD) 
Average Disgust 0.54 0.51** 0.39 0.33** 

Average Surprise 0.70 0.35 0.74 0.42 

Average Brow Furrow 0.33 0.35 0.37 0.43 

Average Now Wrinkle 0.53 0.58* 0.42 0.42* 

Average Upper Lip Raise 0.41 0.56* 0.36 0.37* 

Average Eye Closure 1.08 0.40* 1.19 0.45* 

* significant Levene’s test at p <.05 
* significant Levene’s test at p <.01 
Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.56, BemFem = 5.1356, BemMasculine = 
5.4867, BMI = 23.9763. 
 
 
Table 5 
 
Estimate Means and SEs of 
Statement Validity on Verbal 
Information 

                  

 Truth Lie 

 M (SE) M (SE) 
Adverbs 5.15* .35 6.62* .38 

Adjectives  3.55** .34 5.35** .35 

Positive Emotion Words 2.00** .37 5.15** .38 

Negative Emotion Words 4.88** .29 1.07** .30 

* significant at p <.01 
** significant at p <.001 
Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.58, BemFem = 5.1998, BemMasculine = 
5.4031, BMI = 23.2972.  
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Table 6 
 
Estimate Means and SEs of 
Interrogation Method on Verbal 
Information 

                  

 Pain No-pain 

 M (SE) M (SE) 
Adverbs 6.23 .35 5.54 .35 

Adjectives  4.78 .35 4.12 .34 

Positive Emotion Words 3.94 .38 3.22 .37 

Negative Emotion Words 3.22 .30 2.74 .29 

Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.58, BemFem = 5.1998, BemMasculine = 
5.4031, BMI = 23.2972.  
 
 
 
 
Table 7 
 
Interaction Effects on 
Verbal Information 
 

                   

 Pain/ 

Truth 
Pain/ Lie 

No-Pain/ 

Truth 

No-Pain/  

Lie 

 M (SE) M (SE) M (SE) M (SE) 
Adverbs 5.21 .49 7.25 .52 5.1 .50 5.98 .49 

Adjectives 3.93 .48 5.62 .52 3.17 .49 5.07 .48 

Positive Emotion 2.48 .51 5.39 .55 1.53 .52 4.91 .52 

Negative Emotion 5.18 .40 1.27 .44 4.59 .41 .878 .41 

Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.58, BemFem = 5.1998, BemMasculine = 
5.4031, BMI = 23.2972.  
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Table 8 
 
Estimate Means and SDs of 
Interrogation Method on Verbal 
Information 

                  

 Pain No-Pain 

 M (SD) M (SD) 
Adverbs 6.23 3.37 5.54 3.64 

Adjectives  4.78 3.90 4.12 3.13 

Positive Emotion Words 3.94 4.09 3.22 3.77 

Negative Emotion Words 3.22 3.57 2.74 3.28 

Note: Covariates appearing in the model are evaluated at the following values using the 
Bonferonni Adjustment: What is your sex? = 1.58, BemFem = 5.1998, BemMasculine = 
5.4031, BMI = 23.2972.  
 
 
Table 9 
 
Estimate Means and SEs of 
Interrogation Method on RA 
Perceptions 

                  

 Pain No-Pain 

 M (SE) M (SE) 
Perceptions of RA Traits 5.52 .08 5.49 .08 

Willingness to form Friendship 5.21 .07 5.14 .08 

Note: Covariates appearing in the model are evaluated at the following values: BemFem 
=  5.1870, BemMasculine = 5.4024, BMI = 23.2546, What is your sex? = 1.58. 
 
 
 
Table 10 
 
Estimate Means and SEs of 
Statement Validity on RA 
Perceptions 

                  

 Truth Lie 

 M (SE) M (SE) 
Perceptions of RA Traits 5.55 .08 5.46 .08 

Willingness to form Friendship 5.25 .07 5.10 .07 

Note: Covariates appearing in the model are evaluated at the following values: BemFem 
= 5.1870, BemMasculine = 5.4024, BMI = 23.2546, What is your sex? = 1.58. 
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Table 11 
 
Interaction Effects on 
RA Perceptions 
 

                   

 Pain/ 

Truth 
Pain/ Lie 

No-Pain/ 

Truth 

No-Pain/  

Lie 

 M (SE) M (SE) M (SE) M (SE) 
Perceptions of RA 

Traits 
5.56 .12 5.48 .12 5.53 .12 5.45 .12 

Willingness to form 

Friendship 
5.36 .10 5.06 .11 5.13 .11 5.15 .11 

Note: Covariates appearing in the model are evaluated at the following values: BemFem 
= 5.1870, BemMasculine = 5.4024, BMI = 23.2546, What is your sex? = 1.58. 
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Table 12 
 
Hypotheses 
Summary 
 
Hypothesis Description Result 

H1 Participants will have higher heart rate during deception 
statements versus truthful statements.   

Accepted 

H2 
Participants exposed to a painful stimulus will have a 
significantly higher heart rate compared to participants not 
exposed to a painful stimulus. 

Not Accepted 

H3 Exposure to pain will maximize the consistency in heartrate 
among truthful and deceptive statements. 

Not Accepted 

H4 
Participants spend less time with their hand submerged in 
the water during deceptive statements when compared to the 
truthful statements. 

Not Accepted a 

H5 
Participants will spend less time with their hand submerged 
in the pain condition when compared to the no-pain 
condition. 

Accepted 

H6 
Participants spend less time providing information in 
deceptive statements when compared to the truthful 
statements. 

Not Accepted 

H7 
Participants spend less time describing the photo in 
deceptive statements when compared to the truthful 
statements. 

Accepted 

H8 Participants will use less verbal information in the deceptive 
statements when compared to the truthful statements. 

Not Accepted a 

H9 Participants will use less verbal information in the pain 
condition when compared to the no-pain condition. 

Not Accepted 

H10 Exposure to pain will maximize consistency in verbal 
information among truthful and deceptive statements. 

Not Accepted 

H11 
Participant’s overall perception of the interrogator will be 
more negative in the pain condition than the control 
condition. 

Not Accepted 

H12 
Participant’s overall willingness to assist the interrogator in 
the future will be less in the pain condition than the control 
condition. 

Not Accepted 

a significant in the opposite direction as predicted. 
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Appendix A: Measures  
 
Appendix A.1: Impressions of the RA 
 
Please rate the degree to which you think that the researcher conducting the examination 
is… 
 Unsociable    -------    sociable 
 Cheerful        -------    gloomy  
 Irritable         -------    good-natured 
 Friendly         -------    un-friendly 
 Unselfish       -------    selfish 
 Kind              -------    cruel 
 Honest           -------    dishonest 
 Mature           -------    immature 
 Responsible   -------    irresponsible 
 Expert            -------    inexpert 
 Unreliable      -------    reliable 
 Intelligent      -------    unintelligent 
 Incompetent -------    competent 
 Dumb             -------    smart 
 
 
 
Appendix A.2: Impressions of the RA 
 
Please keep the researcher who conducted the experiment in your mind and rate your 
agreement with the following statements. 

1. The researcher could be a friend of mine. 
2. I would like to have a friendly chat with the researcher. 
3. It would be difficult to meet again and talk with the researcher. 
4. The researcher and I could never establish a personal relationship with each other. 
5. The researcher just wouldn’t fit into my circle of friends. 
6. Most people would react very favorably to the researcher after a brief 

acquaintance. 
7. The researcher is a likable person. 
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Appendix A.3: Photo Arousal Manipulation Check 

Please read the following items and rate the degree to which the picture made you feel... 

 
Unhappy      
Annoyed        
Unsatisfied    
Melancholic  
Despairing  
Bored 
Relaxed 
Clam  
Sluggish 
Dull 
Sleepy 
Unaroused 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
 

Happy 
Pleased 
Satisfied 
Contented 
Hopeful 
Relaxed 
Stimulated 
Excited 
Frenzied 
Jittery 
Wide Awake 
Aroused 
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Appendix A.4: Bem’s Sex Role Inventory (12 items) as used by Carver et al., 2013. 

Please indicate on a scale from 1 to 7 on how the following characteristic are 
representative of you.  
 

Feminine Traits 

Warm 

Gentile 

Affectionate 

Sympathetic 

Sensitive to other’s needs 

Tender 

Masculine Traits 

Has leadership abilities 

Strong personality 

Acts as a leader 

Dominant 

Defends own beliefs 

Makes decisions easily 
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Appendix B: Lab Script 
Script for Lab procedure. 

 
PI and RA will make sure lab has all equipment ready for the beginning 

1) Laptop with Logitech Camera 
 2) Bucket for Ice/Warm water 
 3) Heartrate Monitor 
 4) Manilla envelope 
 5) Arousal invoking picture 
 6) Consent forms 
 8) Letters 
 9) Water 
 10) Master List 
 
Room should be set up like below: 
 

 
 
 
RA will check the sign-up sheet for participants scheduled for their respected lab time 
and check session assignment. 
 
RA will pre-set the survey for the question by entering the identifier.  The identifier will 
correspond to the condition_date_time_participant of the session.  Because there will be 
two people per session, the identifiers will correspond to the following information: 
 
 condition: (cor) or (non) 
 date: month/day format (ex. sept30) 
 time: military time without colon (ex. 1000 for 10:00 am or 1530 for 3:30 pm) 
 participant: A for first and B for second 
 
 Example of identifier:  cor_sept30_1300_B 
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Make sure to have the clock app open, the survey open, and the camera ready to record. 
 
Turn on white-noise machine. 
  
At the beginning of the lab session, either the RA or PI will introduce themselves: 
 
RA: “Hello, my name _____ and I am a candidate in the Department of 
Communication’s deception detection skills program.  Today’s study is designed to test 
the deception detection accuracy of the program and to look at physical sensitivity.  In 
order to participate in this study, I must first have you sign this consent to participate in 
research form.  Please note that there are a few questions on the back that are vitally 
important.  First, if you have ever been diagnosed with fibromyalgia, any other nerve/ 
pain condition, or are currently pregnant, please mark so in the appropriate box; if so, we 
will have you participate in an alternative experiment.  Secondly, I need to check to see if 
you have any abrasions or open wounds on your non-dominant arm, if you will please 
role up your sleeve, and I will quickly check for these. (check by having participants 
rotate non-dominant arm 360 degrees and identifying any open wounds or abrasions).  
Finally, in order to accurately monitor the progress, we are asking for your consent to 
video/audio record the mock interrogation.  Your likeness/ name will not be used for 
anything outside the current research project. 
 
Let participants fill out form and examine for abrasions on hand and forearm. 
 
If any participants are ineligible, have them complete the alternative study, by setting 
them up on computer 5. 
 
RA: Thank you.  The following envelope contains your assigned role in the current 
study.  Please carefully read these instructions and when you are finished, place the 
instructions back in the envelope.   
 
Hand participants either an envelope marked 1 or 2 depending on the day’s assignment. 
 
Allow participants to read. 
 
After participants place file back into envelope: 
 
RA: Thank you, (discard into recycle bin).  OK, I will take participant A back first.   
 
Pain condition 
 
(The persona of the RA should be neutral.  The RA should refrain from smiling, using a 
lot pitch variation, slouching, and or showing any other immediacy signs) 
 
RA: “Please take a seat here and remain still and place this heartrate monitor on your 
dominant arm. 
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Hook up the monitor to the dominant arm so that the non-dominant arm is the one in 
the bucket and then sit down at the computer. 
 
The computer should have the experimental survey open; this is where the RA will 
record the time stamps. 
 
RA: “To establish a baseline heartrate reading I will be asking you some simple 
questions.” 
 
RA will first write down the time stamp for when the baseline questions begin (this is in 
military time). 
 
RA will then ask the demographic questions and then record the response to said 
questions. 
 
RA: “Ok. When I instruct you to do so, you will place your hand in the bucket on the 
table and the indicate to me when the pain reaches a five on a ten-point scale; one being 
virtually no pain and ten being excruciating.  If you reach a point where the pain becomes 
unbearable, remove your hand from the bucket.  When you have reached the five, please 
open manila folder and fully describe the picture that you see and how it makes you feel.” 
 
RA: “Ready? – wait for response– now. (record timestamp) 
 
When the participant indicates a five, record the time and ask them to describe the 
picture in manila folder if they have not started. 
 
After the answer, wait two seconds and ask the follow-up question. 
 
RA: “Are there any other details you would like to include in your description or about 
your feelings?” 
 
After the answer if the participant still has their hand in the water. 
 
RA: “Please remove your hand, dry it, and rate your overall pain level. Wait for 
response. Let me know when it feels normal.” 
 
Wait for participant. (record timestamps when A) participant removes hand and B) 
when they stop describing, also record C) their perceived pain level) 
 
RA: “Ok. While I make my final assessment, please complete this onscreen survey.” 
 
Enlarge the survey and swivel the computer to the participant (appear to be taking notes) 
 
After the participant has completed, take participant out and either 1) ask them to wait 
while participant B completed the study or move to debriefing. 
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No-pain condition 
 
(The persona of the RA should be neutral.  The RA should refrain from smiling, using a 
lot pitch variation, slouching, and or showing any other immediacy signs) 
 
RA: “Please take a seat here and remain still and place this heartrate monitor on your 
dominant arm. 
 
Hook up the monitor to the dominant arm so that the non-dominant arm is the one in 
the bucket and then sit down at the computer. 
 
The computer should have the experimental survey open; this is where the RA will 
record the time stamps. 
 
RA: “To establish a baseline heartrate reading I will be asking you some simple 
questions.” 
 
RA will first write down the time stamp for when the baseline questions begin (this is in 
military time). 
 
RA will then ask the demographic questions and then record the response to said 
questions. 
 
RA: “Now, when we begin I am going to ask you to place your hand in the bucket you 
see in front of you.  This is nothing more than room temperature water.  I am then going 
to take some notes and then instruct you to open the manila folder and fully describe the 
picture that you see and how it makes you feel.” 
 
RA: “Ready? – wait for response– now. (record time stamp) 
 
Wait for the average time: 
 
RA: Ok, please rate your overall pain level and then open the manila folder and describe 
the picture and your feelings. 
 
Wait for response.  After two seconds. 
 
RA: “Are there any other details you would like to include in your description or about 
your feelings?” 
 
After the answer if the participant still has their hand in the water. 
 
RA: “Please remove your hand, dry it, and rate your overall pain level. Wait for 
response. Let me know when it feels normal.” 
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Wait for participant. (record timestamps when A) participant removes hand and B) 
when they stop describing, also record C) their perceived pain level) 
 
RA: “Ok. While I make my final assessment, please complete this onscreen survey.” 
 
Enlarge the survey and swivel the computer to the participant (appear to be taking notes) 
 
After the participant has completed, take participant out and either 1) ask them to wait 
while participant B completed the study or move to debriefing. 
Debriefing: 
 
RA: “Thank you for participating in the study.  The purpose of today’s study was to test 
whether pain inhibits our ability to detect nonverbal signs of deception.  You were asked 
to place your hand into a bucket of (ice)water and to then describe the photo in the folder.  
Your description, accompanied with the video footage we took, will help answer this 
question.  (Feel free to take a hand warmer if needed).  If you could please sign this form 
indicating your participation, we will make sure you receive the credit for completing the 
study.” 
 
“Before you leave, we ask that you do not share your experiences with your classmates.  
There is a high probability that they will be coming through our lab and any prior 
knowledge of the study may contaminate the validity of the experiment.  Thank you 
again for participating and your discretion.” 
 
RA will then insure the cold pressor test is ready for the next participant (i.e., insuring 
the tub is at 38-40 degrees for the cold pressor test or room temperature for the control).  
The RA will use alcohol swabs to clean the HR monitor, change water, and set up the 
room for the next condition.   
 
The RA will save all consent forms and submit them to the PI by the end of each day. 
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Appendix C: Letter Manipulation 
Lie Condition Letter 

Hello, thank you for assisting my study.  My name is ____ and I am a PhD 

candidate here at the University of Arizona.  The goal today’s study is to test the 

effectiveness of a new training program designed to improve deception detection 

accuracy.  You are being asked to help assist in this research by engaging in a mock 

interrogation with one of our program candidates.  Over the past two months, the 

candidate has successfully completed over 200 hours of intense deception detection and 

interrogation skills training and is now completing their final test. 

Over the next hour, our candidate will ask you to fully describe a photograph 

containing a picture of a person and how that picture makes you feel.  It will be your 

responsibility to LIE about the picture and your associated feelings.  No part of your 

description should resemble the photograph except you must indicate that it is of a 

person.  After you have completed this task, you will be asked to complete a short 

follow-up questionnaire while the candidate makes his/her final assessment.   If you are 

able to successfully deceive the candidate, you will be allowed to leave roughly 30 

minutes early, however if you are unsuccessful, you will be instructed to complete a 300 

item assessment for the remainder of your lab time. 

During the study, we are also going to be monitoring peoples’ physical sensitivity.  

We will be randomly assigning participants to one of two conditions, an ice or room 

temperature water condition in which you will submerge your hand into a bucket for a 

period of time.  The candidate will explain the rest of the procedure to you in the 

interrogation room. 

Thank you again for assisting in our study, please place these instructions back 

into the envelope when you are finished. 
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Truth Condition Letter 

Hello, thank you for assisting my study.  My name is Corey A. Pavlich and I am a 

PhD candidate here at the University of Arizona.  The goal today’s study is to test the 

effectiveness of a new training program designed to improve deception detection 

accuracy.  You are being asked to help assist in this research by engaging in a mock 

interrogation with one of our program candidates.   

Over the past two months, the candidate has successfully completed over 200 hours of 

intense deception detection and interrogation skills training and is now completing their 

final test. 

Over the next hour, our candidate will ask you to fully describe a photograph 

containing a picture of a person and how that picture makes you feel.  It will be your 

responsibility to tell the TRUTH about the picture and your associated feelings.  

You should answer as honestly and as fully as possible.  After you have completed this 

task, you will be asked to complete a short follow-up questionnaire while the candidate 

makes his/her final assessment.  If the researcher determines your description to be true 

and sincere, you will be allowed to leave roughly 30 minutes early. 

During the study, we are also going to be monitoring peoples’ physical sensitivity.  

We will be randomly assigning participants to one of two conditions, an ice or room 

temperature water condition in which you will submerge your hand into a bucket for a 

period of time.  The candidate will explain the rest of the procedure to you in the 

interrogation room. 

Thank you again for assisting in our study, please place these instructions back 

into the envelope when you are finished. 
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Appendix D: Figure 
 

 
Figure 1: Negatively valenced, high arousal invoking picture used in the current study. 
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