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       Abstract

Line-Bisecting Test Reveals Relative Left Brain Hemispheric Predominance in

          Highly Skilled Athletes: Relationships among Cerebral Laterality,

Personality and Sport Performance

      by: Roland A. Carlstedt

Saybrook Graduate School and Research Center

Introduction and Purpose

The main purpose of this dissertation was to document the performance of

highly skilled athletes on a neuropsychological and behavioral measure of

cerebral laterality (line-bisecting test) and compare it with that of a control group

of age-matched non-athletes, as well as determine if athletes’ relative tendencies

in cerebral laterality were consistent with select neurophysiological findings in

athletes.

This research also attempted to ascertain if repressive coping, neuroticism,

absorption, and relative brain hemispheric predominance were associated

interactively or separately and to what extent they were related to performance.

An ancillary goal of this dissertation was to advance an original model of

performance, the Theory of Critical Moments, in which the above measures were

used help explain the influence of and unconscious ability to avert negative

intrusive thoughts during critical moments of competition. Norms for repressive

coping, absorption, and neuroticism in athletes were also established.
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Review of the Literature and Hypotheses: A Brief Overview

The line-bisecting test is a clinical and research instrument used to assess

basic cortical functioning. Its origin can be traced to the phenomenon of

hemispatial neglect as first documented by Brain [8], who observed that certain

neurologically impaired patients when asked to bisect a line in half consistently

divided it well to the right of the true center. By contrast, the majority of

neurologically intact persons tended to make bisecting errors to the left of center,

exhibiting what came to be termed pseudoneglect, or left-side underestimation.

Pseudoneglect is thought to reflect a bias in processing power in favor of the

contralateral hemisphere when attempting or contemplating to bisect a line [34,

63].

Rightward error in line bisecting error (neglect) in intact persons has been

associated with left-hemisphere based personal optimism, risk-taking behavior,

and positive affect [34, 35].

Based on previous research identifying situational left-brain hemispheric

predominance or an Athlete’s Profile of left-cortical functioning [38, 72, 92], as

well as findings on line bisecting [34, 35] and left-hemisphere localized repressive

coping [110] and right-hemisphere-localized neuroticism [26], this study

hypothesized that highly-skilled athletes would make more rightward errors on

the line-bisecting test than non-athletes. This study also predicted that greater

magnitude of rightward error on the line-bisecting test and high repressive coping,

a personality measure associated neurophysiologically with the ability to

functionally inhibit the interhemispheric transfer of negative affect from the right
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to the left hemisphere [110], would be correlated with better performance. It was

also hypothesized that most athletes would exhibit a personality profile consisting

of low absorption, low neuroticism, and high repressive coping.

Sample1 and Method

Four hundred and eighty five (485) highly skilled NCAA division I and II

athletes from 7 sports and a non-athlete control group (n = 60 right-handers) were

administered a line-bisecting test. Two hundred and fifty (250) strongly right-

handed athletes (Edinburgh Handedness Inventory [82] score of >59) were

identified and evaluated regarding tendencies in cerebral laterality.

Singular and interactive relationships among repressive coping,

neuroticism, absorption and line-bisecting and performance were investigated

using various instruments including the Marlowe Crowne Scale [23], Eysenck

Personality Inventory [41], Tellegen Absorption Scale [107], and by analyzing

multi-season sport specific performance statistics. In addition, normative data on

the aforementioned personality measures were generated for the initial total

sample of athletes (n = 485) and compared to various age-matched control groups

(n = 800 to 2000).

                       Analysis of the Data

The t-test for independent samples was used to analyze the line-bisecting

data. Multiple and simple regression statistical procedures were used to examine

relationships among the above predictor and criterion variables. T-tests were also

used to compare personality measures in the total sample of athletes (n = 699)

with the control group(s).    
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Results

The main hypothesis that highly skilled athletes would make more and

greater magnitude rightward errors in line bisecting than non-athletes was

confirmed. The resulting t statistic was highly significant and more importantly

was associated with a large effect size and a stable confidence interval (t = 8.96,

p < .001; d = 1.28; Mean Difference 21.27, CI = 16.87 – 26.47).

Although multiple regression and tests for interactions were not revealing,

significant independent linear relationships emerged including that rightward

error on line bisecting (left-cerebral predominance) was significantly correlated

with performance in male athletes (but not in female athletes). Repressive coping

was also significantly correlated with performance in male athletes (but not in

female athletes). In women, neuroticism and absorption were significantly

negatively correlated with performance.

T-tests also revealed that athletes (n = 699) were significantly lower in

absorption than non-athletes and over 89% of athletes were low in this

trait compared to about 30% of non-athletes. Athletes were also significantly

lower in neuroticism than non-athletes. Although athletes did not differ

from non-athletes in repressive coping it should be noted that both samples

were higher in this trait than non-student samples and that more than 2/3s of

athletes exhibited the predicted profile of high repressive coping, low absorption,

and low neuroticism.

_________________________________
1 Reasons for variations in sample sizes are explained in the full dissertation.
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Discussion

This study demonstrated that highly skilled right-handed athletes made

more rightward errors when line-bisecting than non-athletes, indicating relative

predominance of left-brain functioning. Although it was predicted that athletes

would make more rightward errors than non-athletes it was not expected that over

90% of athletes would exhibit this tendency. The robustness of this finding

strongly suggests that highly skilled athletes have a state-induced

neurophysiological response system that is different from and more efficient than

that of novices or non-athletes relative to athletic performance and learning of

novel motor skills. Evidence supporting this contention includes studies showing

that highly skilled athletes learned new motor skills faster than non-athletes, a

process that was associated with relative left-hemispheric predominance [38]. In

addition, it has been demonstrated that elite athletes allocated cortical resources

more efficiently than non-athletes when attempting to learn a motor skill they had

not engaged in previously [45].

Rightward error on the line-bisecting test may also reflect a stable

longitudinal neuropsychological trait and behavioral correlate of the

predominantly left-hemisphere EEG profile that certain athletes appear to develop

as a function of learning and exhibit when engaging in sport-specific tasks [38,

72, 92]. Evidence supporting that tendencies in line bisecting may reflect a stable

trait include studies reporting that rightward error was associated with positive

affect, personal optimism, and risk-taking (left-hemisphere based personality

traits) [34, 35]. Line bisecting and personality/behavior relationships have also
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been found to be stable (i.e., reliable) over a 60-day test-retest period [35]. Drake

[124] maintains that line bisecting appears to reflect a trait-like propensity, stating

that he would expect athletes to be high in positive affect, personal optimism,

risk-taking behavior, and other left-based personality measures that have been

investigated in the context of the line-bisecting paradigm, including feelings of

being strong, dominant, determined, powerful, and mighty. In fact, there is

evidence indicating that athletes are higher in many of these and related

characteristics than non-athletes [24, 36, 43, 53, 66, 81, 83, 85]. 

The finding that magnitude of rightward error was significantly correlated

with performance, indicating that variability in the degree of left-hemispheric

predominance exists even among highly skilled athletes, with the best performers

appearing to be the most left-predominant, suggests that trait levels of relative

hemispheric predominance may play an important role in mediating performance.

The fact that repressive coping was associated with better performance in

males appears consistent with this measure’s hypothesized potential protective

function in suppressing negative intrusive thoughts, thereby facilitating

performance. However, female athletes appeared not to benefit from repressive

coping. Instead, absorption and neuroticism were negatively correlated with

performance, suggesting that female athletes may be more vulnerable to intrusive

thoughts associated with neuroticism especially if they are high in absorption, an

explanation that is consistent with Wickramaskera’s High Risk Model of Threat

Perception [118].
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The finding that athletes were overwhelmingly low in absorption suggests

that the kind of focus, involuntariness, and peak experiences associated with high

absorption may not facilitate performance in athletes and that approaches to the

enhancement of performance using imagery or visualization should consider an

athlete’s level of absorption.

 Contribution to Science and Practice

This dissertation revealed numerous first time data and results in a large and

representative sample including the finding that highly skilled athletes were

overwhelmingly left brain predominant and low in absorption and that they exhibited a

general profile of low absorption and neuroticism and high repressive coping. These

results may have important implications for our understanding of relationships among

and between cortical organization and personality measures in this study that have been

associated with attention, physiological reactivity, intrusive thoughts and their relevance

to performance. Basic descriptive knowledge of these predictive variables in a large

sample is crucial to advancing models of peak performance and developing efficacious

and individualized intervention protocols to enhance the performance of athletes.

Moreover, the findings on cerebral laterality extended and quasi-replicated EEG studies

involving very small samples [38, 49, 55, 56, 72, 92] and strongly suggests that a simple,

valid and reliable measure of cortical functioning, the line-bisecting test, can be used in

the field to assess basic brain states in large samples of athletes. These findings further

indicate that interventions designed to manipulate brain states could be used to activate

the left hemisphere to facilitate positive affect and keep negative intrusive thoughts from
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being manifested, in a manner similar to what has been demonstrated in research and

clinical settings [33, 78, 94].

The fact that line-bisecting error (i.e., cerebral laterality), repressive coping,

neuroticism, and absorption were associated with longitudinal measures of performance

also suggests that micro-operationalizations of dependent/criterion measures of

performance may be the key to better isolating (i.e., explaining more variance) the

influence of psychological or personality variables on performance, especially during

critical moments, consistent with the driving theory of this dissertation, the Theory of

Critical Moments, as well as the High Risk Model of Threat Perception [118].

The first time data on repressive coping and absorption also offers new

perspectives into the role negative and intrusive thoughts may play during competition

and how repressive coping, in concert with absorption and neuroticism may affect the

cognitions and performance of athletes.



                     R.Carlstedt/Abstract       10                             

Complete Dissertation Bibliography

1. Aiken, L. S., & West, S. G. (1991). Multiple regression: Testing and
interpreting interactions. Thousand Oaks, CA: Sage.

2. Anastasi, A. (1988). Psychological testing (6th ed.). Upper Saddle River, NJ:
Prentice-Hall.

3. Becker, M. B. (1986). An investigation into the cognitive and personality
dimensions of basketball athletes. Unpublished dissertation. Dissertation
Abstracts International, 42-02B, 739.

4. Bonanno, G. A., & Singer, J. L. (1990). Repressive personality style. In J. L.
Singer (Ed.), Repression and dissociation. Chicago: The University of
Chicago Press.

5. Bonanno, G. A., Davis, P .J., Singer, J .L., & Schwartz, G. E. (1991). The
repressor personality and avoidant information processing: A dichotic
listening study. Journal of Research in Personality, 25, 386-401.

6. Bradshaw, J. L., Nettleton, N. C., Nathan, G., & Wilson, L. E., (1985).
Bisecting rods and lines: Effects of horizontal and vertical posture on left-
side underestimation by normal subjects. Neuropsychologia, 23, 421-425.

7. Bradshaw, J. L., Nettleton, N. C., Wilson, L. E., & Bradshaw, C. S. (1987).
Line bisection by left-handed preschoolers: A phenomenon of symmetrical
neglect. Brain and Cognition, 6, 377-385.

8. Brain (1941). Visual disorientation with special reference to lesions of the right
cerebral hemisphere. Brain, 64, 224-272.

9. Brewer, B. W., & Petrie, T. A. (1996). Psychopathology in sport and exercise.
In J. L. Van Raalte & B. W. Brewer (Eds.). Exploring sport and exercise
psychology (pp. 257-274). Washington DC: American Psychological
Association.

10. Brodie, E. E., & Pettigrew, L. E. L. (1996). Is left always right? Directional
deviations in visual line-bisecting as a function of hand and initial
screening direction. Neuropsychologia, 34, 476-470.

11. Cacioppo, J. T., & Tassinary, L. G. (1990). Inferring psychological
significance from physiological signals. American Psychologist, 45(1), 16-
28.

12. Carlstedt, R. A. (1995). Mentales tennis. Munich, Germany: Sportinform.



                     R.Carlstedt/Abstract       11                             

13. Carlstedt, R. A. (1998). Psychologically mediated heart rate variability: A
single case study of heart rate deceleration and a spectrum analysis of
autonomic function during tournament tennis. Unpublished Master’s
thesis, Saybrook Graduate School, San Francisco.

14. Charman, D. K. (1979). Do different personalities have different hemispheric
asymmetries? A brief communique of an initial experiment. Cortex, 15,
655-657.

15. Cohen, J. (1988). Statistical power analysis for the behavioral sciences (2nd

ed.). Hillsdale, NJ: Erlbaum.

16. Cohen, J. (1994). The earth is round (p < .05). American Psychologist, 49,
997-1003.

17. Costa, P. T., & McRae, R. R. (1980). Influence of extraversion and
neuroticism on subjective well-being: Happy and unhappy people. Journal
of Personality and Social Psychology, 38, 668-678.

18. Costa P. T. & McRae, R. R. (1997). Longitudinal stability of adult
personality. In R. Hogan, J. Johnson, & S. Briggs (Eds.). Handbook of
Personality Psychology (pp. 269-292). San Diego: Academic Press.

19. Cowie, R., & Hamill, G. (1998). Variation among nonclinical subjects on a
line bisection task. Perceptual and Motor Skills, 86, 834.

20. Crews, D., & Landers, D. (1993). Electroencephalographic measures of
attentional patterns prior to the golf putt. Medicine and Science in Sport
and Exercise, 25, 116-126.

21. Crocker, P. R., Graham, E., Thomas, R. (1995). Coping by competitive
athletes with performance stress: Gender differences and relationships
with affect. Sport Psychologist, (3), 325-338.

22. Crossman, D. L., & Polich, J. H. (1989). Hemispheric and personality
differences between “left- and “right-brain” individuals for tachistoscopic
verbal and spatial tasks. Personality and Individual Differences, 10, 747-
755.

23. Crowne, D. P., & Marlowe, D. (1960). A new scale of social desirability
independent of psychopathology. Journal of Consulting Psychology, 24,
349-354.



                     R.Carlstedt/Abstract       12                             

24. Curry, L. A., Snyder, C. R, Cook, D. L.,Ruby, B. C., & Rehm, M. (1997).
Role of hope in academic and sport achievement. Journal of Personality
and Social-Psychology. 73(6), 1257-1267.

25. Daino, A. (1984). Personality traits of adolescent tennis players. International
Journal of Sport Psychology, 16, 120-125

26. Davidson, R. J.(1984). Affect, cognition, and hemipsheric specialization. In C.
E. Izard, J. Kagan, & R. Zajonc (Eds.). Emotions, cognition, and behavior
(pp. 320-365). NY: Cambridge University Press.

27. Davidson, R. J. (1992a). Anterior cerebral asymmetry and the nature of
emotion. Brain and Cognition, 20, 125-151.

28. Davidson, R. J. (1992b). Emotion and affective style: Hemispheric substrates.
Psychological Science, 3, 39-43.

29. Davidson, R. J., Schwarz, G. E., & Pugash, E. & Bromfield, E. (1976). Sex
differences in patterns of EEG asymmetry. Biological Psychology, 4,
119-138.

30. Davidson, R. J., Schwartz, G. E., & Rothman, L. P. (1976). Attentional style
and the self-regulation of mood-specific attention: An
electroencephalographic study. Journal of Abnormal Psychology, 85(6),
611-621.

31. DePascalis, V. (1999). Psychophysiological correlates of hypnosis and
hypnotic susceptibility. International Journal of Clinical and
Experimental Hypnosis, 47(2), 117-143.

32. Dimon, S. J., Farrington, L, & Johnson, P. (1976). Differing emotional
response from right and left hemisphere. Nature, 261, 690-692.

33. Drake, R. A. (1987).  Effects of gaze manipulation on aesthetic judgments:
Hemisphere priming of affect. Acta Psychologica, 65, 91-99.

34. Drake, R. A., & Ulrich., G. (1992). Line bisecting as a predictor of personal
optimism and desirability of risky behaviors. Acta Psychologica, 79, 219-
226.

35. Drake, R. A., & Myers, L. R. (2000). Visual perception and emotion: Relative
rightward attention predicts positive arousal. Manuscript submitted for
publication. Gunnison, CO: Western State College of Colorado.



                     R.Carlstedt/Abstract       13                             

36. Edwards, S. W. (1995). Edwards Inventory of Emotions: Assessing emotions
in athletes and nonathletes. Perceptual and Motor Skills. 80, 444-446.

37. Egloff, B, & Gruhn, A. J., (1996). Personality and endurance sports.
Personality and Individual Differences, 21, 223-229.

38. Etnier, J., Witwer, S., Landers, D., Petruzzello, S., & Salazar, W. (1996).
Changes in electroencephalographic activity associated with learning a
novel motor task. Research Quarterly for Exercise and Sport, 67, 272-
279.

39. Eysenck, H. J. (1960). The structure of human personality (2nd ed.). London:
Methuen.

40. Eysenck, H. J. (1983). Psychophysiology and personality. In A. Galse & J. A.
Edwards (Eds.). Physiological correlates of human behavior. London:
Academic Press.

41. Eysenck, H. J., & Eysenck, S. (1968). Eysenck personality inventory: Manual.
San Diego: Educational and Industrial Testing Service.

42. Eysenck, H.J. & Eysenck, S. (1975). Manual of the Eysenck Personality
Questionnaire. San Diego, CA: Educational and Industrial Testing
Services.

43. Eysenck, H. J., Nias, D. K., & Cox, D. N. (1982). Sport and personality.
Advances in Behaviour Research and Therapy, 4, 1-56.

44. Fahrenberg J. & Myrtek, M. (1996). Ambulatory psychophysiology: computer
assisted psychological and psychophysiological methods in monitoring and field 
studies. Seattle, WA: Hogrefe & Huber.

45. Fattapposta, F., Amabile, G., Cordischi, M. V., di Venanzio, D., Foti, A., Pierelli, F.,
D’ Alessio, C., Pigozzi, F., Parisi, A., & Morrocutti, C. (1996). Long-term
practice effects on a new skilled motor learning: An electrophysiological
study. Electroencephalography and clinical neurophysiology, 99, 495-507.

46. Fox, N. A., & Davidson, R. J.(1984). Hemispheric substrates of affect: A
developmental model. In N. A. Fox & R. J. Davidson (Eds.), The
psychobiology of affective development (pp. 353-381). Hillsdale, NJ:
Erlbaum.

47. Fuji, T., Fukatsu, R., Yamadori, A., & Kimura, I. (1995). Effect of age on the
line bisection test. Journal of Clinical and Experimental Neuropsychology,
17, 941-944.



                     R.Carlstedt/Abstract       14                             

48. Gallwey, T. (1978). The inner game of tennis. New York: Random House.

49. Gannon, T., Landers, D., Salazar, W., & Petruzzello, S. (1992). An analysis of
temporal EEG patterning prior to initiation of the arm curl. Journal of
Sport & Exercise Psychology, 14, 87-100.

50. Geen, R. G. (1996). Psychophysiological approaches to personality. In R.
Hogan, J. Johnson, & S. Briggs (Eds.), Handbook of personality
psychology (pp.387-416). San Diego: Academic Press.

51. Gill, D. L. (1988). Gender differences in competitive orientation and sport
participation. International Journal of Sport Psychology, 19, 145-159.

52. Gould, D., & Damarjian, N. (1996). Imagery training for peak performance.
In J. L. Van Raalte & B. W. Brewer (Eds.). Exploring sport and exercise
psychology (pp. 25-50). Washington DC: American Psychological
Association

53. Grove, J. R., & Heard, N. P. (1997). Optimism and sport confidence as
correlates of slump-related coping among athletes. The Sport Psychologist,
11, 400-410.

54. Hanin, Y. L. (1980). A study of anxiety in sports. In W. F. Straub (Ed.), Sport
psychology: An analysis of athlete behavior (pp. 236-249). Ithaca, NY:
Mouvement.

55. Hatfield, B. D., Landers, D.L., & Ray, W. J. (1984). Cognitive processes
during self-paced motor performance: An electroencephalographic profile
of skilled marksman. Journal of Sport Psychology, 6, 42-59.

56. Hatfield, B. D. (2000). Expertise differences in cortical activation and gaze
behavior during rifle shooting. Journal of Sport and Exercise-Psychology,
22, 167-182.

57. Helgeson. V. S. (1995). Masculinity, men's roles, and coronary heart disease.
In  D. F. Sabo &  D. F. Gordon (Eds). Men's health and illness: Gender,
power, and the body: Research on men and masculinity series, 8.
(pp. 68-104). Thousand Oaks, CA, USA: Sage Publications.

58. Hilgard, J. R. (1968). Personality and hypnotizability: Inferences from case
studies. In E. R. Hilgard (Author), The experience of hypnosis. (pp.269-
300). New York: Harcourt, Brace, & Jovanovich.

59. Hogan, R. T. (1983). A socioanalytic theory of personality. In M. Page (Ed.),
1982 Nebraska Symposium on Motivation (pp. 55-89). Lincoln: University
of Nebraska Press.



                     R.Carlstedt/Abstract       15                             

60. Howell, D. C. (1997). Statistical methods for psychology (4th ed.). Belmont,
CA: Wadsworth Publishing.

61. Huck, S. W., & Cormier, W. H. (1996). Reading statistics and research. New
York: Harper Collins

62. Janelle, C. M., Hillman, M., Charles, H., Apparies, R, Murray, N. Meili, L,
Fallon, E., & Hatfield, B. D. (2000). Expertise differences in cortical
activation and gaze behavior during rifle shooting. Journal of Sport and
Exercise Psychology, 22, 167-182.

63. Jewell, G., & McCourt, M. E. (2000). Pseudoneglect: A review and meta-
analysis of performance factors in line bisection tasks. Neuropsychologia,
38, 93-110.

64. Jones, J. G. & Cale, A. (1989a). Precompetition temporal pattering of anxiety
and self-confidence in males and females. Journal of Sport Behavior, 12,
183-195.

65. Jones, J. G, Swain, & A, Cale, A. (1991). Gender differences in
precompetition temporal patterning and antecedents of anxiety and self-
confidence. Journal of Sport and Exercise Psychology, 13, 1-15.

66. Jones, G, Swain, A, Harwood, C. (1996). Positive and negative affect as
predictors of competitive anxiety. Personality and Individual Differences,
20, 109-114.

67. Kihlstrom, J. F., Register, P. A., Hoyt, I. P., Albright, J. S., Grigorian, E. M.,
Heindel, W. C., & Morrison, C. R. (1989). Dispositional correlates of
hypnosis: A phenomenological approach. Journal of Clinical and
Experimental Hypnosis, 27, 249-263.

68. Kirsch, I. K., & Council, J. R. (1992). Situational and personality correlates of
hypnotic responsiveness. In E. Fromm & M. Nash (Eds.), Contemporary
hypnosis research (pp. 267-291). New York: Guilford Press.

69. Kirkcaldy, B. D., (1980). An analysis of the relationship between
psychophysiological variables connected to human performance and the
personality variables extraversion and neuroticism. International Journal
of Sport Psychology, 11, 276-289.

70. Kline, J. P., Allen, J .J. B., and Schwartz, G. E. (1998). Is left frontal brain
activation in defensiveness gender specific? Journal of Abnormal
Psychology, 107, 149-153.



                     R.Carlstedt/Abstract       16                             

71. Kraemer, H. C. (1981). Coping strategies in psychiatric clinical research.
Journal of Consulting and Clinical Psychology, 49, 309-319.

72. Landers, D., Han, M., Salazar, W., Petruzzello, S., Kubitz, K., & Gannon, T.
(1994). Effects of learning on electroencephalographic and
electrocardiographic patterns in novice archers. International Journal
 of Sport Psychology, 25, 56-70.

73. Lane, R. D., Merikangas, K. R., Schwarz, G. E., Huang, S. S., & Pushoff, B.
A. (1990). Inverse relationship between defensiveness and lifetime
prevalence of psychiatric disorder. American Journal of Psychiatry, 147,
573-578.

74. Lufen, K. (1995). Psychoregulation im profitennis. Unpublished Master’s thesis.
Deutschesporthochschule Koeln, Cologne, Germany.

75. Malatesta, C. Z., & Wilson, A. (1988). Emotion, cognition interaction in
personality development: A discrete emotions functionalist analysis.
British Journal of Social Psychology, 27, 91-112.

76. Marrtens, R., Vealey, R. S., & Burton, D. (1990). Competitive anxiety in
sports. Champaign, IL: Human Kinetics.

77. McNair, D. N., Lorr, M., & Droppelman, L. F. (1971). Profile of mood states.
San Diego, CA: Educational and Industrial Testing Services.

78. Merckelbach, H., & van Oppen, P. (1989).  Effects of gaze manipulation on
subjective evaluation of neutral and phobia-relevant stimuli.
Acta Psychologica, 70, 147-151.

79. Moran, A. P. (1996). The psychology of concentration in sport performers: A
cognitive analysis. East Sussex, UK: Psychology Press.

80. Morgan, W. P. (1997). Mind games: The psychology of sport. Perspectives in
exercise science. In D. R. Lamb & R. Murray (Eds.), Recent Advances in
the Science and Medicine of Sports (pp. 3-63), Carmel, IN: Benchmark
Press.

81. Newcombe, P. A., Boyle, Gregory, J. (1995). High school students' sports
personalities: Variations across participation level, gender, type of sport,
and success. International Journal of Sport Psychology. 26, 277-294.

82. Oldfield, R. L. (1971). The assessment and analysis of handedness: The
Edinburgh Inventory. Neuropsychologia, 9, 97-113.



                     R.Carlstedt/Abstract       17                             

83. O’Sullivan, D. M., Zuckerman, M., & Kraft, M. (1998). Personality
characteristics of male and female participants in team sports. Personality
and Individual Differences, 25(1), 119-128.

84. Pauli, P., Wiedemann, G., & Nickola, M. (1999). Pain sensitivity, cerebral
laterality, and negative affect. Pain, 80, 359-364.

85. Pedersen, D. M.(1997). Perceived traits of male and female athletes.
Perceptual and Motor Skills. 85, 547-550.

86.Piedmont, R. L., Hill, D. C., & Blanco, S. (1999). Predicting athletic
performance using the five factor model. Personality and Individual
Differences, 27, 769-777.

87. Qualls, P. J., & Sheehan, P. W. (1979). Capacity for absorption and relaxation
during electromyograph biofeedback and no-feedback conditions.
Journal of Abnormal Psychology, 6, 652-662.

88. Qualls, P. J., & Sheenan, P. W. (1981). Trait-treatment interactions: Reply to
Tellegen. Journal of Experimental Psychology: General, 110, 227-231.

89. Reuter-Lorenz, P. & Davidson, R. J. (1981). Differential contributions of the
two cerebral hemispheres to the perception of sad and happy faces.
Neuropsychologia, 19, 609-613.

90. Roche, S. M., & McConkey, K. M. (1990). Absorption: nature, assessment,
and correlates. Journal of Personality and Social Psychology, 59, 91-101.

91. Rossi, B. & Zani, A. Differences in hemispheric functional asymmetry
between athletes and nonathletes: Evidence from a unilateral tactile
matching task. Perceptual and Motor Skills, 62, 295-300.

92. Salazar, W., Landers, D. M., Petruzzello, S. J., Han, M., Crews, D. J., &
Kubitz, K. A.(1990). Hemisheric asymmetry, cardiac response, and
performance in elite archers. Research Quarterly for Exercise and Sport
61(4), 351-359.

93. Sarter, M., Bernston, G. G., & Cacioppo, J. T. (1996). Brain imaging and
cognitive neuroscience. American Psychologist, 51, 13-21.

94. Schiffer, F. (1997). Affect changes observed with right versus left lateral
visual field stimulation in psychotherapy patients: Possible physiological,
psychological and therapeutic implications. Comprehensive Psychiatry,
38, 289-295.



                     R.Carlstedt/Abstract       18                             

95. Schwartz, G. E. (1990). Psychobiology of repression and health: A systems
approach. In J. L. Singer (Ed.), Repression and dissociation: Implications
for personality theory, psychopathology, and health (pp. 405-434).
Chicago: University of Chicago Press.

96. Schwarz, S., & Kirsner, K. (1984). Can group differences in hemispheric
asymmetry be inferred from behavioral laterality indices? Brain and
Cognition, 3, 57-70.

97. Shames, V.A. & Bowers, P.G. (1992). Hypnosis and creativity. In E. Fromm
& M. Nash (Eds.). Contemporary hypnosis research (pp. 334-363). New
York: Guilford Press.

98. Shea, J. B. (1985). Effects of absorption and instructions on heart rate control.
Journal of Mental Imagery, 9, 87-100.

99. Shields, J. (1962). Monozygotic twins brought up apart and brought together.
New York: Oxford University Press.

100. Smokler, I. A., & Shevrin, H. (1979). Cerebral lateralization and personality
style. Achives of General Psychiatry, 36, 949-954.

101. Strube, M. J. (1990). Psychometric principles: From physiological data to
psychological constructs. In J.T. Cacioppo & L. G. Tassinary (Eds).
Principles of psychophysiology: Physical, social, and inferential elements
(pp. 34-57). New York: Cambridge University Press.

102. Taylor, J. (1996). Intensity regulation and athletic performance. In J. L. Van
Raalte & B. W. Brewer (Eds.). Exploring sport and exercise psychology
(pp. 75-106). Washington DC: American Psychological Association.

103. Taylor, G. J., Parker, J. D. A., & Bagby, R. M. (1997). Disorders of affect
regulation. Alexithymia in medical and psychiatric illness. Cambridge,
UK: Cambridge University Press.

104. Tellegen, A. (1981). Practicing the two disciplines for relaxation and
enlightenment: Comment on Qualls and Sheenan. Journal of Experimental
Psychology: General, 110, 217-226.

105. Tellegen, A. (1985). Structures of mood and personality and their relevance
to assessing anxiety, with an emphasis on self-report. In A.H. Tuma &
J.D. Maser (Eds.), Anxiety and the anxiety disorders (pp. 681-706).
Hillsdale, NJ: Erlbaum.



                     R.Carlstedt/Abstract       19                             

106. Tellegen, A. (1992). Note on structure and meaning of the MPQ Absorption
Scale. Unpublished manuscript, Department of Psychology, University of
Minnesota, Minneapolis.

107. Tellegen, A., & Atkinson, G. (1974). Openness to absorbing and self-altering
experiences (“absorption”), a trait related to hypnotic susceptibility.
Journal of Abnormal Psychology, 83, 268-277.

108. Tomarken, A. J., Davidson, R. J., Wheeler, R. E., & Doss, R. C. (1992).
Individual differences in anterior brain asymmetry and fundamental
dimensions of emotion. Journal of Personality and Social Psychology, 62,
676-687.

109. Tomarken, A. J., Davidson, R. J., Wheeler, R. E., & Kinney, L. (1992).
Psychometric properties of resting anterior EEG asymmetry: Temporal
stability and internal consistency. Psychophysiology, 29, 576-592.

110. Tomarken, A. J., & Davidson, R. J. (1994). Frontal brain activation in
repressors and nonrepressors. Journal of Abnormal Psychology, 103, 339-
349.

111. Waller, S. (1988). Alterations of consciousness in peak sports performance. 
Unpublished doctoral dissertation. San Francisco, CA: Saybrook Graduate
School.

112. Watson, D., & Clark, L. A. (1984). Negative affectivity: The disposition to
experience aversive emotional states. Psychological Bulletin, 96,
465-490.

113. Watson, D., & Clark, L. A. (1997). Extraversion and its positive emotional
core. In R. Hogan, J. Johnson, & S. Briggs (Eds.), Handbook of
personality psychology (pp.767-794). San Diego: Academic Press.

114.Watson, D., Clark, L. A.,& Tellegen, A. (1988). Development and validation
of brief measures of positive and negative affect: The PANAS scales.
Journal of Personality and Social Psychology, 54, 1063-1070.

115. Weinberger, D.A. (1990). The construct validity of the repressive coping
style. In J.L. Singer (Ed.), Repression and dissociation: Implications for
personality theory, psychopathology, and health (pp. 337-386). Chicago:
University of Chicago Press.



                     R.Carlstedt/Abstract       20                             

116. Weinberger, D. A., Schwartz, G. E., & Davidson, R. J. (1979). Low-anxious,
high anxious, and repressive coping styles: Psychometric patterns and
behavioral and physiological responses to stress. Journal of Abnormal
Psychology, 88, 369-380.

117. West, S. G., & Finch, J. F. (1996). Personality measurement: Reliability and
validity issues. In R. Hogan, J. Johnson, & S. Briggs (Eds.), Handbook of
personality psychology (pp.143-164). San Diego: Academic Press.

118. Wickramaskera, I. E. (1988). Clinical behavioral medicine. New York:
Plenum.

119. Wickramaskera, I. E. (1998). Secrets kept from the mind but not the body
and behavior:The unsolved problems of identifying and treating
somatization of trauma. Advances in Mind-Body Medicine, 14, 1-18.

120. Wickramasekera, I. E., & Price, D. C. (1997). Morbid obesity, absorption,
neuroticism, and the High Risk Model of Threat Perception.
American Journal of Clinical Hypnosis 39, 291-301.

121.Wilcox, R. R. (1998). How many discoveries have been lost by ignoring
modern statistical methods? American-Psychologist, 53(3), 300-314.

122. Williams, J. M., & Leffingwell, T. R. (1996). Cognitive strategies in sport
and exercise psychology.In J. L. Van Raalte & B. W. Brewer (Eds.).
Exploring sport and exercise psychology (pp. 75-106). Washington DC:
American Psychological Association.

123. Van Raalte, J. L., & Brewer, B. W. (1996). Exploring sport and exercise
psychology. Washington DC: American Psychological Association.

Personal Communication

124. Drake, R. (March, 2001). Personal communication.



                     R.Carlstedt/Abstract       21                             


		RELATIONSHIPS AMONG CEREBRAL LATERALITY, PERSONALITY
	Although multiple regression and tests for interactions were not revealing, significant independent linear relationships emerged including that rightward error on line bisecting (left-cerebral predominance) was significantly correlated with performance i
	
	84. Pauli, P., Wiedemann, G., & Nickola, M. (1999). Pain sensitivity, cerebral
	laterality, and negative affect. Pain, 80, 359-364.



