Chapter 7

Physiological Approaches to Personality

Chapter Outline

Sheldon’s Physiological Approach to Personality

· Argued that body type determines personality

· Ectomorph (skinny): Thoughtful, introverted

· Mesomorph (muscular): Assertive, bold

· Endomorph (fat): Sociable, fun-loving

· Did not use blind ratings, most later research failed to replicate

· Some work suggesting relationship between body type and job choice

· Physiological personality psychologists today do not focus on global variables such as body type—much more fine-tuned (e.g., heart rate, brain waves)

Physiological Measures Commonly Used in Personality Research


Electrodermal Activity (Skin Conductance)

· Most obtained by electrodes or sensors placed on the skin surface

· Advantage: Noninvasive, no discomfort

· Disadvantage: Movement constrained

· Electrodermal activity (EDA)—due to increased sweat with arousal, skin conductance of electricity increases

· Can measure responses to various stimuli, including sudden noises, emotionally charged pictures, pain, anxiety, fear, guilt

· Some people show EDA in the absence of external stimuli—associated with anxiety and neuroticism

Cardiovascular Activity

· Blood pressure—measure of, e.g., stress reactivity

· Heart rate—increases with anxiety, fear, arousal, cognitive effort

· Cardiac reactivity—greater than normal increase in blood pressure and heart rate when performing task such as backward serial subtraction

· Associated with Type A personality—impatience, competitiveness, hostility

· Cardiac reactivity (and Type A) associated with coronary heart disease

Brain Activity

· Brain spontaneously produces small amounts of electrical activity; can be 

measured by electrodes on scalp—electroencephalograph (EEG)

· Evoked potential technique—uses EEG, but the participant is given a stimulus and the researcher assesses specific brain response to stimulus

· Brain imaging techniques—map structure and function of brain

· Positron emission tomography (PET)

· Functional magnetic resonance imaging (fMRI)

Other Measures: Biochemical analyses of blood and saliva

Physiologically Based Dimensions of Personality

Extraversion–Introversion

· Measured by Eysenck Personality Questionnaire (EPQ)

· High extraversion: Talkative, outgoing, likes meeting new people and going to new places, active, sometimes impulsive, bored easily, hates routine

· Low extraversion: Quiet, withdrawn, prefers being alone or with a few friends to large crowds, prefers routines and schedules, prefers familiar to unexpected

· Eysenck’s theory

· Introverts have a higher level than extraverts of activity in the brain’s ascending reticular activating system (ARAS)

· People strive to keep ARAS activity at optimal level—introverts work to decrease it and avoid stimulation; extraverts work to increase it and seek out stimulation

· Research indicates that introverts and extraverts are NOT at different resting levels, but introverts ARE more reactive to moderate levels of stimulation than extraverts

· This work led Eysenck to revise his theory—the difference between introverts and extraverts lies in arousability, not in baseline arousal

· When given a choice, extraverts prefer higher levels of stimulation than introverts

· Geen (1984): Introverts and extraverts choose different levels of stimulation, but equivalent in arousal under chosen stimulation

· Introverts and extraverts perform task best under their chosen stimulation level, poor when performing under a stimulation level chosen by other group


Sensitivity to Reward and Punishment

· Personality based on two hypothesized brain systems

· Behavioral Activation System (BAS): Responsive to incentives (cues to reward) and regulates approach behavior

· Behavioral Inhibition System (BIS): Responsive to cues to punishment, frustration, uncertainty, and motivates ceasing, inhibiting, or avoidance behavior

· Active BIS produces anxiety, active BAS produces impulsivity

· Integration with Eysenck’s model: Impulsive = high extraversion, moderate neuroticism; Anxious = moderate introversion, high neuroticism

· According to Gray, impulsive people do not learn well from punishment because of weak BIS; learn better from reward—supported by research

Sensation Seeking

· Tendency to seek out thrilling, exciting activities, take risks, avoid boredom

· Early sensory deprivation research

· Hebb’s theory of optimal level of arousal

· Zuckerman: High sensation seekers are less tolerant of sensory deprivation; require much stimulation to get to optimal level of arousal

· Zuckerman’s Sensation Seeking Scale

· Moderate positive correlation between extraversion and sensation seeking

· Physiological basis for sensation seeking

· Neurotransmitters—chemicals in nerve cells are responsible for the transmission of nerve impulse from one cell to another

· Monoamine Oxidase (MAO)—enzyme that maintains a proper level of neurotransmitters

· Too little MAO = too much neurotransmitter; too much MAO = too little neurotransmitter

· High sensation seekers have low levels of MAO, producing a need for stimulation to reach the optimal level of arousal

Neurotransmitters and Personality

· Dopamine—associated with pleasure

· Serotonin—associated with depression and other mood disorders

· Norepinepherine—associated with fight or flight response

· Cloninger’s Tridimensional Personality model

· Novelty seeking—low levels of dopamine

· Harm avoidance—low levels of serotonin

· Reward dependence—low levels of norephinepherine

Morningness–Eveningness

· Being a “morning-type” or “evening-type” of person is a stable characteristic

· Due to differences in underlying biological rhythms

· Many biological processes fluctuate around a 24–25 hour cycle—circadian rhythm; e.g., body temperature, endocrine secretion rates

· But wide individual differences are in the circadian rhythm, identified through temporal isolation studies

· Individuals with shorter circadian rhythms hit peak body temperature and alertness earlier in day, get sleepy earlier, than individuals with longer rhythm

· Individuals with shorter rhythm tend to be morning persons; individuals with longer rhythms tend to be evening persons

· Morningness-Eveningness Questionnaire

· Cross-cultural replication and documentation of stability of characteristic

Brain Asymmetry and Affective Style

· Left and right sides of the brain are specialized, with asymmetry in control of psychological functions

· Using EEG, can measure brain waves, such as alpha wave—an inverse indicator of brain activity

· Left frontal hemisphere is more active than the right when a person is experiencing pleasant emotions; right is more active than left with unpleasant emotions

· Patterns replicated in adults, children, and infants

· Research indicates that the tendency to exhibit asymmetry (favoring left over right, or right over left activation) is a stable individual characteristic

· Dispositionally positive persons show greater left frontal EEG activity; dispositionally negative persons show greater right frontal EEG activity

· Conclusion: Person’s affective lifestyle may have origins in, or be predicted by a pattern of asymmetry in frontal brain activation

SUMMARY AND EVALUATION

· Study of personality can be approached biologically

· Two ways to think about how physiological variables are useful in personality theory and research:

· Use physiological measures as variables that may be correlated with personality traits

· View physiological events as providing causal substrate for personality trait
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Chapter Overview
This chapter provides students with an introduction to physiological approaches to personality, including discussions of measurement issues, and historical and recent theory and research. The authors begin with an overview of Sheldon’s research and theory on body type as a cause of individual differences. Although much of this work has not been replicated, it is important because it is one of the first research programs to integrate physiology (body type) with personality. The authors then discuss the most common physiological measures used in personality research today. These include electrodermal activity, cardiovascular activity, brain electrical activity, and chemical analyses of blood and saliva. Following this review of physiological measures, the authors discuss key physiologically based personality dimensions. They begin with a discussion of Eysenck’s theory and research on Extraversion-Introversion, and then present Gray’s competing theory and associated research. Next, the authors review theory and work on sensation seeking, introduced by Zuckerman, who relied in part on Hebb’s theory of optimal level of arousal. The authors then briefly review work on the relationships between three neurotransmitters (dopamine, serotonin, and norepinepherine), and follow with a discussion of theory and research on Cloninger’s Tridimensional Personality Model, which highlights neurotransmitter-personality relationships. The authors then present theory and research on morningness-eveningness, including work suggesting that individual differences in this trait are attributable to variation in circadian rhythms. Finally, the authors review recent work suggesting that brain asymmetry may predict differences in affective style

Learning Objectives

1. Discuss Sheldon’s physiological approach to personality, including brief discussions of the three body types and the personality traits with which Sheldon argued they are associated.

2. Describe the key physiological measures used by modern personality researchers, including electrodermal activity, cardiovascular activity, brain activity, and chemical analyses of blood and saliva.

3. Discuss Eysenck’s original and revised theories about individual differences in extraversion-introversion. Be able to briefly define the characteristics of someone who is high on extraversion or high on introversion.

4. Review some of the key findings generated by work inspired by Eysenck’s theory.

5. Discuss Gray’s Reinforcement Sensitivity Theory, including a discussion of how Gray’s theory is similar to and different from Eysenck’s theory. 

6. Describe the personality dimension of sensation seeking as originally presented by Zuckerman, including a discussion of how Zuckerman used Hebb’s theory of optimal level of arousal to generate his theory about sensation seeking.

7. Discuss some of the key correlates of sensations seeking, according to recent work by Zuckerman and others.

8. Discuss recent research and theory on the relationships between neurotransmitters and personality traits. Include a discussion of Cloninger’s Tridimensional Model of personality.

9. Describe the personality dimension of morningness-eveningness, and discuss identified relationships of this dimension with circadian rhythms.

10. Describe the defining features of temporal isolation studies, including why they are conducted and what they have revealed.

11. Discuss some of the key practical consequences of individual differences in morningness-

eveningness.

12. Discuss recent work suggesting that asymmetry in frontal brain activity may predict affective style. Discuss the identified relationships between brain asymmetry, and personality and affective traits.

Lecture Topics and Lecture Suggestions

1. Personality and Sexual Risk-Taking (Hoyle, Fejfar, & Miller, 2000). Larsen and Buss refer to research indicating that sensation seeking is positively correlated with risky sexual practices and with sexual promiscuity. Students typically find research on sexuality particularly captivating, so this lecture is likely to draw a full house. Following the lecture, the instructor can encourage discussion among the students on the topic of personality and sexuality. Some instructors might wish to encourage students to think about and discuss how the other personality traits and dimensions might be associated with the three focal sexuality variables addressed in the research by Hoyle et al. (2000) and presented in lecture. Instructors might even wish to open things up to how the personality traits and dimensions presented in this chapter might correlate with other sexual behaviors, or with various sexual beliefs, fantasies, and desires.

· Hoyle et al. (2000) report findings from a quantitative review of empirical research literature on normal personality and sexual risk taking

· Review focuses on domains identified in major models of normal personality, including:

· Psychobiological perspective, including sensation seeking, and

· Taxonomic perspective (such as Big Five: Surgency, Agreeableness, Conscientiousness, Emotional Stability, and Openness)

· Focal sexual risk-taking behaviors were:

· Number of partners

· Unprotected sex

· High-risk sexual encounters (e.g., sex with a stranger)

· Comprehensive search produced 53 studies relevant to the review

· Striking feature of results is paucity of research on domains of normal personality and sexual risk taking for all domains other than sensation seeking, which accounted for 64 percent of the effect sizes

· Preponderance of studies (81 percent) took the psychobiological perspective and were published since 1990 (75 percent)

· Among the substantive findings were effects for sensation seeking, impulsivity, and agreeableness on all sexual risk-taking behaviors considered

· Additionally, there were effects on specific behaviors for:

· Neuroticism (positively correlated with sexual risk taking), and

· Conscientiousness (negatively correlated with sexual risk taking)

 Reference: 

Hoyle, R. H., Fejfar, M. C., & Miller, J. D. (2000). Personality and sexual risk taking: A quantitative review. Journal of Personality, 68, 1203–1231.

2. State Anger and Prefrontal Lobe Brain Activity (Harmon-Jones & Sigelman, 2001). Larsen and Buss provide an introduction to some of the fascinating work on the relationships between asymmetrical activation of the frontal brain and affective style. A leader in this research field is Eddie Harmon-Jones. This lecture present the results of his latest research, which provides evidence that insult-related relative left-prefrontal activation is associated with experienced anger and aggression. Students often find work on anger and aggression interesting, and many students will find a presentation of cutting-edge brain-related work in personality psychology particularly interesting.

· Research has documented that left-prefrontal cortical activity is associated with positive affect, or approach motivation, and that

· Right prefrontal cortical activity is associated with negative affect, or withdrawal motivation

· In previous research, emotional valence (positive-negative) has been confounded with motivational direction (approach-withdrawal)

· Thus, for example, the only emotions examined were both positive AND approach- related

· Recent research has shown that trait anger, a negative but approach-related emotion, is associated with

· Increased left prefrontal activity, and

· Decreased right prefrontal activity

· This research suggests that prefrontal asymmetrical activity is associated with motivational direction and NOT emotional valence

· Current experiment tested hypotheses that

· State-induced anger is positively associated with relative left-prefrontal activity, and

· This prefrontal activity is also positively associated with aggression

· Both hypotheses are supported

· Results highlight the need to separate motivational direction from emotional valence

Reference:

Harmon-Jones, E., & Sigelman, J. (2001). State anger and pre-frontal lobe brain activity: Evidence that insult-related relative left-prefrontal activation is associated with experienced anger. Journal of Personality and Social Psychology, 80, 797–803.

Classroom Activities and Demonstrations

1. Distribute Activity Handout 7-1 (“Eysenck Personality Questionnaire—Extraversion Items”) to students. Give the students about five minutes to complete the questionnaire. Ask students to compute their score, as instructed at the bottom of the handout. Use this exercise as a springboard to discuss extraversion, in particular, and Eysenck’s theory, in general. Also raise with students the issue of whether these items accurately capture what they understand to be “extraversion.” How did their scores relate to how they view themselves on the dimension of extraversion? Did they score high on extraversion, but never thought of themselves as extraverted, for example? Are some of the items better than others as indicators of extraversion? Which ones, and why?

2. Distribute Activity Handout 7-2 (“Building Theoretical Bridges”). Note that the top figure is a figure presented by Larsen and Buss. Ask students to complete the bottom figure using their own example. Ask students to complete this figure with an example NOT presented in the book. Give students about five minutes to complete the second figure. Ask students to volunteer their responses. Use this exercise as a springboard to discuss the need for theoretical bridges that link personality traits to specific situations in terms of evoking a certain psychological response that can be identified and measured using a specific physiological measure.

3. Distribute Activity Handout 7-3 (“Sensation Seeking Scale”). Give the students about five minutes to complete the scale. Ask students to compute their score, as instructed at the bottom of the handout. Use this exercise as a springboard to discuss sensation seeking, in particular, and Zuckerman’s theory, in general. Also raise the issue of whether these items accurately capture what the students understand to be “sensation seeking.” How did their scores relate to how they view themselves on the dimension of sensation seeking? Did they score low on sensation seeking, but previously thought of themselves as risk-takers, for example? Are some of the items better than others as indicators of sensation seeking? Which ones and why?

Questions for In-Class Discussion

1. Ask students to discuss each of the three body types identified by Sheldon. What personality traits are associated with each body type? Ask students to think about whether these body type–personality relationships are true for them or for other people they know. Have students volunteer examples using themselves or other people they know. Be sure to conclude this discussion by noting that no one has clearly replicated Sheldon’s findings, with the exception of a small positive relationship between ectomorphy and neuroticism. Ask students to identify a major problem in Sheldon’s research design that may account for subsequent failures to replicate his findings. Students should identify the problem as a failure to use blind ratings. How might the results have been affected by this failure?

2. Ask students to identify and briefly describe the key physiological measures used by personality psychologists. What are some of the advantages and disadvantages of using each of these measures? Do they think one or a couple of these measures are better than others? Why? The goal of this discussion is simply to get students to actively think about physiological measures and how they might be used to predict personality traits and other  individual differences.

3. One of the physiological measures highlighted by Larsen and Buss is electrodermal activity. Larsen and Buss note that electrodermal activity can be elicited by “all sorts of stimuli, including sudden noises, emotional pictures with charged content, conditioned stimuli, mental effort, pain, and emotional reactions such as anxiety, fear, or guilt . . . some people will show skin conductance responses in the absence of any external stimuli.” Electrodermal activity thus can be elicited by a wide range of external stimuli, and can be displayed even in the absence of external stimuli. Ask students to consider why personality psychologists continue to use this measure, given that it is responsive to so many different events and stimuli. The goal of this discussion is to help students identify that there are benefits and drawbacks associated with any measure, including any physiological measure. In addition, guide students to the conclusion that no physiological measure is perfect, and that some measures, such as electrodermal activity, are far from perfect.

Critical Thinking Essays

1. Larsen and Buss note that most physiological personality psychologists do not focus on global variables such as gross body type. Instead, most researchers in this area use measures of distinct physiology systems, such as heart rate, blood pressure, and brain waves. What might account for this shift in research?

2. Type A personality describes a behavior pattern characterized by impatience, competitiveness, and hostility. Type A personality is a good predictor of coronary heart disease. Why do you think this relationship exists?

3. In your own words, compare and contrast Eysenck’s physiological theory of personality with Gray’s physiological theory of personality. What research might be conducted that clearly pits the two theories against one another, so that only one theory could be supported?

Research Papers

1. Larsen and Buss discuss Eysenck’s physiological theory of personality and Gray’s competing physiological theory of personality. First, discuss the similarities and differences between the two theories. Next, conduct a search of the psychological research literature and identify three articles published in the past five years that present research designed to test one of these theories. For each article, summarize the hypotheses that were tested, how the research was conducted, and what the researchers found. Now, offer an interpretation of the results from the perspective of the theory not explicitly tested in the research (i.e., either Eysenck’s or Gray’s theory). Is offering such an alternative interpretation straightforward or difficult and why?

2. Larsen and Buss present recent theory and research on the relationships between neurotransmitters and personality traits. Conduct a search of the psychological literature and identify three articles published in the past five years and that are NOT discussed by Larsen and Buss that present research on the relationship between neurotransmitters and personality traits. For each article, summarize the hypotheses that were tested, how the research was conducted, and what the researchers found.

3. Larsen and Buss present recent theory and research on the relationships between asymmetrical frontal brain activity and affective style. Conduct a search of the psychological literature and identify three articles published in the past five years and that are NOT discussed by Larsen and Buss that present research on the relationship between asymmetrical frontal brain activity, and affective style or other individual differences. For each article, summarize the hypotheses that were tested, how the research was conducted, and what the researchers found.
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Activity Handout 7-1:

Eysenck Personality Questionnaire—Extraversion Items

Instructions: For each question, circle just one response (Yes or No).

Yes
No
1. Are you a talkative person?

Yes
No
2. Are you rather lively?

Yes
No
3. Can you usually let yourself go and enjoy yourself at a lively party?

Yes
No
4. Do you enjoy meeting new people?

Yes
No
5. Do you tend to keep in the background on social occasions?

Yes
No
6. Do you like going out a lot?

Yes
No
7. Do you prefer reading to meeting new people?

Yes
No
8. Do you have many friends?

Yes
No
9. Would you call yourself happy-go-lucky?

Yes
No
10. Do you usually take the initiative in making new friends?

Yes
No
11. Are you mostly quiet when you are with other people?

Yes
No
12. Can you easily get some life into a rather dull party?

Yes
No
13. Do you like telling jokes and funny stories to your friends?

Yes
No
14. Do you like mixing with people?

Yes
No
15. Do you nearly always have a “ready answer” when people talk to you?

Yes
No
16. Do you like doing things in which you have to act quickly?

Yes
No
17. Can you get a party going?

Yes
No
18. Do you like plenty of bustle and excitement around you?

Yes
No
19. Do other people think of you as very lively?

Scoring directions: Reverse your answers to items 5, 7, and 11, then count how many questions you endorsed with “yes” (including the answers you just reversed). The average college student scores about 11 on this questionnaire.

Activity Handout 7-2:

Building Theoretical Bridges







Activity Handout 7-3:

Sensation Seeking Scale

Instructions: For each question, circle just one response (Agree or Disagree). Note: This is an adaptation of the actual Sensation Seeking Scale.

Agree
Disagree
1. I sometimes like to do things that are a little frightening.

Agree
Disagree 
2. A sensible person avoids activities that are dangerous.

Agree
Disagree 
3. I like to have new and exciting experiences and sensations even if they 

are frightening, unconventional, or illegal.

Agree
Disagree 
4. I am not interested in experience for its own sake.

Agree
Disagree
5. Almost everything enjoyable is illegal or immoral.

Agree
Disagree
6. The most enjoyable things are perfectly legal and moral.

Agree
Disagree
7. I get bored seeing the same old faces.

Agree
Disagree
8. I like the comfortable familiarity of everyday friends.

Scoring instructions: First, reverse your responses to items 2, 4, 6, and 8. Next, add up the number of times that you indicated “Agree” (including the items you just reversed). People who are high in sensation seeking will score closer to 8, whereas people who are low in sensation seeking will score closer to 0.

Specific conditions or stimuli (e.g., audience)
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Psychological response (e.g., anxiety)





Physiological indicator (e.g., heart rate increase)
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