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ABSTRACT

THE ROLE OF IMAGERY IN AN ALPINE SKI RACER’S REHABILITATION:
REDUCING PRE-PERFORMANCE ANXIETY AND MAINTAINING PRE-INJURY
PERFORMANCE LEVELS

By

Barbara J. Mozen

Returning to sport after injury and prolonged rehabilitation can produce
increased anxiety, which can have a negative effect on performance. Imagery is
often advocated as an effective skill for reducing anxiety and enhancing
performance. The purpose of this case study was to investigate the relationship
of positive performance imagery used during rehabilitation to reduce perceived
anxiety upon returning to skiing, and to assess the skier's ability to regain
perceived level of performance prior to the injury compared to a previous injury.
The subject was a female, 14-year-old ski racer who suffered a hip dislocation.
Four years earlier, at age ten she experienced a tibia fracture. The injured skier
consented to an imagery intervention three weeks before she returned to skiing
after her hip dislocation and an interview after her first post-injury skiing
experience. Her two injury experiences were compared and inductively analyzed
qualitatively. The injured skier did perceive lower anxiety and higher
performance levels when she returned to skiing after her hip dislocation as
compared to her tibia fracture. The results of this study support the use of

performance imagery during rehabilitation to enhance recovery from injury.
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Chapter 1

INTRODUCTION

Now, more than ever, athletes must start training earlier, harder, and take
more risks to be competitive. With more risk comes an increase in athletic
injuries. An athlete's progress made through training and conditioning is
suddenly taken away when an injury occurs (Faris, 1985), and there is an
emotional trauma that accompanies injury that may interfere with the athlete's
future performance (Feltz, 1986). During the rehabilitation process, athletes may
allow their minds to "run wild," which increases their anxiety, as they concentrate
on fears of reinjury, pain with the injury, and not being able to return to their
previous level of ability (Green, 1992; Rotella, 1988).

The lack of attention to psychological factors in athletic injuries has lead to
the belief that if the body is ready (healed), the mind is also ready (Gordon,
1986). All too often, the belief is unfounded; in many cases we see an athlete
return to competition after injury and never regain her or his prior level of
performance. For example, when an alpine skier suffers a lower extremity injury
(fractured lower extremity bone or knee injury requiring surgery), she or he may
not be able to ski for at least four weeks. The inability to ski or practice in a race
course allows the skier too much time to reenact the injury in her or his mind.
This reenactment, along with time off snow (not being able to practice), reduces
the skier's self-confidence. When the physical injury is healed and the racer is

able to return to skiing, she or he often feels anxious about her or his level of
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performance, reinjury, and may question her or his ability to perform. The
anxiety the skier feels can have a debilitating effect on her or his performance.
To reduce the skier's anxiety, it is important to explore structured interventions
during injury rehabilitation so performance levels are optimized when the skier
returns to ski racing. Ski racers are already familiar with the psychological skill
called performance imagery. Performance imagery is used to memorize the
placement of gates in a race course, when to "set-up" for different turns, and
when to straighten a line for increased speed. This is why performance imagery
was chosen as the intervention for this study.

Imagery is a psychological skill that allows an individual to gain better
control over an experience. Imagery is dimensional in all sensations - tactile,
auditory, emotional, and muscular (Suinn, 1983). Imagery has been found to be
related to a faster recovery time when not counteracted by extensive injury-
reinjury replay imagery (levieva & Orlick, 1991). In an experiment by Budney
and Woolfolk (1990), failure imagery was found to be stronger in lowering
performance than successful imagery was in increasing performance. Gordon
(1986) found that successful imagery could be taught to control an athlete's
imagination ("worst possible" scenarios) and reduce anxiety. Paivio (1985)
explains: “We might even experience positive or negative emotions along with
the imagined successes or failures” (p. 23). Paivio’s (1985) Analytic Framework
of Imagery Effects provided the theoretical base for this research project due to
its belief that the functions of imagery can be imagined independently or in
combination with one another. In terms of this research project, the injured skier

2



will be instructed to always visualize themselves skiing without falling (goal
orientated imagery) and along with the imagined success they should experience
positive emotions. Also, if the injured skier happens to see themselves falling
they will be instructed to stop their thought, back up in their mind to the point
when they were skiing well, and use either the strategy or skill function of
imagery to be successful, and as a result the injured skier should feel good about
skiing and their performance.

Need for Study

A survey of athletes and coaches of the United States Alpine Ski Team
indicated that psychological recovery from injury is ranked third by athletes and
fourth by coaches as the most important mental skill, according to a study by
Keller (1995). Specific psychological skill(s) needed to overcome the
psychological effects of injury were not identified. Imagery, interestingly, was
ranked first by athletes and third by coaches as the most important mental skill.
Rotella (1988) states that imagery can be useful in preparing athletes to deal with
anxiety associated with returning to competition. However, there has not been
any research, to my knowledge, that examines the benefits of positive
performance imagery, used during rehabilitation, which determines whether or
not imagery 1) reduces an injured athlete's pre-performance anxiety upon return
to her or his sport, and 2) enables the athlete to regain previous levels of
performance prior to injury. It is important for an athlete to perform as well as
they did before injury in order to maintain their level of confidence. Because high
anxiety is associated with low performance (Martens, Vealey, & Burton, 1990),
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and imagery has been found to help reduce anxiety (Gordon, 1986), the benefits
of positive performance imagery in the reduction of anxiety associated with
returning to competition needs to be explored. Jones (1995) supports this
position by stating: ". . . it may be more productive to adopt some preventative
strategy [positive performance imagery] which would preciude the onset of
symptoms [anxiety] in the first place" (p. 456).

Purpose of Study

The purpose of this study was to examine the effects of positive
performance imagery used during rehabilitation on 1) an athlete's perceived
anxiety when returning to skiing, and 2) the athlete’s perceived level of
performance.

The independent variable is imagery usage and the dependent variables
are: 1) perception of anxiety when returning to skiing, and 2) perception of
performance.

Delimitations and Limitations

Alpine ski racers with lower extremity injuries (fracture or knee and ankle
injuries that required surgery) were chosen as the sample group, because skiers
with this type of injury are unable to practice any part of their sport until almost
fully recovered. Lower extremity fractures and knee or ankle injuries that require
surgery were chosen because these types of injuries require more than four
weeks to heal. Early in their careers, alpine ski racers are taught to use imagery
as a way of memorizing a race course. Therefore, the use of positive
performance imagery during rehabilitation should be a familiar sport psychology
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tool. Positive performance imagery was selected because a relationship has
been found between imagery use and anxiety (Vadocz, Hall, & Moritz, 1997).
Thirteen to twenty-one year-old skiers were selected due to their general imagery
ability, according to the Alpine Athlete Competencies Statement by the United
States Ski and Snowboard Association (1997). The sample was limited to
injured ski racers. The study was limited by not being able to start in December,
the beginning of ski season, due to a two month review delay by the University's
UCRIHS committee. The study was also limited due to the lack of injured skiers
who met the proposed research project’s criteria. A consultation with an injured
ski racer, given during the proposed research project's timeframe led to this
revised study of one skier. Because the consultation was post-injury and limited
in time, pre-injury surveys were not administered.
Hypothesis

It was hypothesized that positive performance imagery used during
rehabilitation will: 1) reduce an injured skier's perception of anxiety when
returning to skiing, and 2) enable the skier to regain the perceived level of

performance prior to injury, compared to a previous injury experience.



Chapter 2

LITERATURE REVIEW

Many studies have examined the psychological effects of injury to an
athlete and how these influence her or his recovery from injury. Many books and
articles discuss athletes' levels of anxiety when they return to competition after
an injury. However, there has not been any empirical evidence, to date, to
support these statements concerning the level of anxiety an athlete feels when
she or he returns to competition. High levels of anxiety have been empirically
proven to negatively affect performance (Bird & Horn, 1990; Burton, 1988; Gould,
Petlichkoff, Simons, & Vevera, 1987; Martens et al. 1990; Sonstroem &
Bernardo, 1982).

Injury — Anxiety Relationship

The psychological effects of physical injury on elite level athletes were
studied by Leddy, Lambert, and Ogles (1994). The subjects were male collegiate
athletes from ten different teams who were divided into two separate groups:
injured and uninjured. The Beck Depression Inventory (BDI), State-Trait Anxiety
Inventory (STAI) and Tennessee Self-Concept Scale (TSCS) were administered
to all athletes and readministered to injured athletes within one week of their
injury, as well as to randomly selected non-injured athletes. The findings showed
thét injured athletes had higher levels of depression and anxiety and lower self-

esteem than the athletes who were not injured.
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Smith, Scott, O'Fallon, and Young (1990) examined the emotional
responses of athletes to injury with the Profile of Mood States (POMS) and
Emotional Responses of Athletes to Injury Questionnaire (ERAIQ). The subjects
participated in different sports and the severity of injury ranged from minor (one
doctor examination) to major (three to eleven doctor examinations). Their
findings showed athletes with major injuries had the greatest mood disturbance
when compared to athletes with minor to moderate injuries. Athletes with major
injuries were found to have high ratings of tension, depression, and anger, with
depression rated the highest.

Crossman, Jamieson, and Hume (1990) assessed athletes, coaches and
medical professionals utilizing a questionnaire concerning the seriousness and
short term effects of athletic injury. The findings showed the lower-level athletes
overestimated the seriousness of their injury with reports of more pain, anxiety,
anger, loneliness and feelings of inadequacy. Higher-level athletes did not
overestimate the seriousness of their injury as often. The authors speculated
that these differences between a lower- and higher-level athlete were due to the
higher-level athletes' previous experience with injuries.

| Feltz (1986) explains in her chapter the psychology of sport injury that
although an injured athlete recovers physically, she or he may not have
recovered emotionally in order to be an effective competitor. Feltz also states
that the athlete may experience anxiety about returning to competition, lack
confidence in her or his ability, and suffer from irrational thinking which leads to

fear of reinjury or an inability to concentrate on performance.
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Imagery as a Suggested Intervention

Two chapters by Rotella (Rotella & Heyman, 1986; and Rotella, 1988)
describe feelings of anxiety and tension that athletes experience when they
return to competition. This anxiety and tension may lead to reinjury, or lowered
confidence which may result in temporary to permanent performance decrement,
general depression, and fear of reinjury. Injured athletes' imaginations were
believed to influence their response to injury. Athletes often imagine the worst
that could happen to them. When this happens, it is believed that imagery can
be taught to control these images, reduce anxiety and aid in rehabilitation.

Lynch (1988) explains in a commentary that athletes experience anxiety,
depression, anger, fear, tension, disgust, and panic when a sudden injury
happens. The interventions suggested to alleviate these feelings include using
imagery, modeling others who experienced the same injury and who are now
fully recovered, and social support.

Imagery Usage

An article by Denis (1985) explains that if the properties of imagery (visual,
auditory, and kinesthetic) are to be effective they require “vividness,”
“controllability,” and “exactness of reference.” Denis explains that vividness is
related to skill level. Elite athletes can image better due to their mastery of a skill
as compared to athletes who are just learning a skill. Controllability is the ability
to create repeated images. Without controllability, learning would be hindered
because accurate repetitions would not be possible. Exactness of reference

refers to “what you see is what you get.” If an athlete images a wrong image
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(reinjury or falling) repeatedly, it leads to a tendency to perform according to the
(Wrong) image.

A study of alternating actual practice with imagery practice by Kohl, Ellis,
and Roenker (1997) involved two different experiment groups. In experiment
one, one hundred right-handed female and male undergraduate students were
divided into five groups: actual practice, imagery practice, alternating actual and
imagery practice, alternating actual practice and rest, and control. All subjects
observed and listened to the experimenter while he demonstrated the use of a
standard photoelectric pursuit rotor using the left hand. The subjects were tested
using their left hand after intervals of actual practice, imagery practice, rest, or
silent reading, depending on the group to which the subject was assigned. The
results indicated that the alternating actual and imagery practice group and the
actual practice group had equivalent and higher scores than other groups. The
researchers noted that the results were consistent with other studies, and cited a
study that found alternating actual practice and imagery practice produced
superior retention of a skill to that of actual practice. Experiment two tested one
hundred right-handed undergraduate students using the identical apparatus and
procedure as experiment one, except subjects were tested using their right hand.
The results were similar to experiment one i.e., the actual practice group and the
alternating imagery with actual practice group had equivalent and higher scores
than the other groups. The researchers contend their results support the idea

that alternating actual and imagery practice facilitates motor learning.



Kendall, Hrycaiko, Martin, and Kendall (1990) examined the effectiveness
of a mental training package on the performance of a specific defensive
basketball skill during competition. The mental training package included
imagery rehearsal, relaxation and self-talk. The subjects were four female
intercollegiate varsity basketball players. The mental training package was
taught to each subject and their games were videotaped and analyzed using an
instrument developed by the researcher to assess a predetermined basketball
skill. In addition, each subject completed a logbook concerning their feelings, the
Vividness of Visual Imagery Questionnaire, a modified version of Gordon's Test
of Visual Imagery Control, an effectiveness of the mental preparations strategy
evaluation questionnaire, and a social validation questionnaire. The results
indicated that the mental training package was effective in enhancing
performance of a specific defensive skill in basketball.

The effects of negative imagery on motor performance were studied by
Budney and Woolfolk (1990) with four different experiments. The first experiment
involved thirty subjects and investigated the effects of pre-performance imagery
on putting a golf ball. The subjects were randomly assigned to three groups:
positive imagery, negative imagery, or control. The findings suggested that pre-
performance imagery could either enhance or lower performance. It was
concluded that it was the outcome component of imagery, and not the rehearsal
imagery, that influenced performance. The second experiment examined the
role of self-efficacy in the mechanisms of action by which imagery affects putting

golf balls. Fifty subjects were randomly assigned to six groups: successful
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outcome with motor performance, failure outcome with motor performance, motor
performance only, successful outcome only, and failure outcome only. A self-
efficacy test and an imagery questionnaire that measured clarity, vividness and
cqntrol was administered as a pre- and post-test. It was found that failure
imagery was stronger in lowering performance than successful imagery was in
enhancing performance. It was also suggested that successful imagery may
have a distracting and negative effect on performance. This phenomenon was
explained by noting that there may be an increase in attention to motor
processes which may cause decreases in performance for some individuals.

The third experiment looked at the effects of pre-performance emotional
imagery on a gross motor strength task. Thirty subjects performed under five
different circumstances: pretest, anger, fear, relaxation, and post-test. The
Magnitude Estimation Scaling (MES) procedure was used to evaluate the
emotionality and quality of the imagery experience. It was found that perceived
emotional responses to imagery affected performance differently for each
individual. It was also suggested that clear visualization or control of an image is
not necessary for imagery to influence motor performance due to subjects
mistaken presumptions of which emotional imagery affected performance the
best. The fourth experiment examined how individual differences in emotional
responses to imagery influenced the direction of the imagery's affect on strength.
Twenty-five subjects performed seven trials under three conditions: three
baseline trials, two relaxation trials, and two anger trials. The subjects

completed the Anger Expression (AX) Scale and the Trait Anger Scale, and
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diastolic blood pressure was taken to show a physiological correlate of induced
anger. The findings showed that relaxation imagery decreased mean strength
performance from baseline trials and that the anger condition did not differ from
mean baseline performance. The authors concluded that performance imagery
can either enhance or lower performance depending on the individual, and
therefore, caution should be taken to match the individual with the appropriate
image.

Theoretical Basis for Research

According to Paivio's (1985) Analytic Framework of Imagery Effects,
imagery has two purposes, motivational and cognitive, with each operating at two
levels, general or specific. This framework is made up of. a motivational general
affect (MG-affect), motivational general arousal (MG-arousal), motivational
specific goal-oriented responses (MS-goals), cognitive general strategies (CG-
strategies), and cognitive specific skills (CS-skills) (see Table 1).

Table 1

Paivio’s Analytic Framework of Imagery Effects (1985)

Motivation Cognition
General Arousal Strategies
and Affect
Goal-
Specific | oriented Skills
Responses

The MG-affect and MG-arousal refer to the physiological (affect) and

emotional (arousal) aspects that may be experienced when imaging successes

12



or failures. MS-goals refer to outcome imagery, such as the imagery of not
falling and always finishing a race course (or skiing to the bottom of the ski hill),
winning a race, and being congratulated by coaches. The CG-strategies
component involves how to prepare for a specific situation. An example of a ski
racing strategy is imaging how to react if a skier loses a ski pole in the start gate
and needs to continue through the race course with only one ski pole while
maintaining balance, tuming from gate to gate, and poling through the finish gate.
CS-skill refers to imaging a skill to strengthen correct technique or eliminate
incorrect technique. These functions of imagery can be imagined independently
or in combination with one another. Paivio explains: “We might even experience
positive or negative emotions along with the imagined successes or failures”
(p.23). Each of the four functions of imagery represents differences in imagery
content.

Imagery — Anxiety Relationship

A relationship between imagery as a psychological tool and the reduction
of anxiety has been found in previous studies. Hall, Mack, and Paivio (1996)
developed the Sports Imagery Questionnaire (SIQ) to assess the motivation and
cdgnitive functions of imagery. Four experiments were undertaken to validate
the SIQ and the results confirmed the motivational and cognitive functions of
imagery proposed by Paivio (1985). The SIQ delineated two distinct subscales
for the MG factor, MG-mastery and MG-arousal. MG-mastery refers to being in
control and maintaining focus. Imagery content for MG-arousal refers to the

emotions felt while competing. The findings also offered indirect support for
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research that discovered a relationship between imagery use and state anxiety
(Vadocz et al., 1997).

A study by Vadocz et al. explores the relationship between imagery use,
imagery ability, anxiety, and performance. Prior to a Junior North American
Roller Skating Championship, fifty-seven male and female competitive roller
skaters completed: the Competitive State Anxiety Inventory-2 (CSAI-2), Sports
Imagery Questionnaire (SIQ), and the Movement Imagery Questionnaire (MIQ).
The results found that athletes who placed in the top three positions reported
lower levels of cognitive and somatic A-state and higher self-confidence. The
MG-arousal component of imagery was related to increased anxiety. Self-
confidence and kinesthetic imagery ability predicted whether or not the athlete
would place in the top three positions. Skaters who reported lower cognitive
anxiety had higher imagery ability. The use of motivational imagery does not
influence performance directly, but affects cognitive state anxiety and self-
confidence.

Madigan, Frey, and Matlock (1992) studied the details of cognitive
rehearsal techniques that enhance performance of athletes, in order to gain
descriptive information about these techniques. Eighteen women and eighteen
men from both ski and basketball teams were interviewed concerning their
cognitive rehearsal. During the interview, athletes were asked to rehearse a
specific skill or strategy and then answered questions to characterize the visual,
auditory, kinesthetic, haptic, gustatory, and olfactory sensations. The

conclusions found that skiers and basketball players used both external and
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internal imagery, with no differences in their use. Satisfaction and confidence
were found to be strong affective states associated with cognitive rehearsal, and
cognitive rehearsal was used more for developing motor skills than cognitive
performance strategies. The last finding was noted to be different from the
conclusions drawn by Feltz and Landers (1983), in which mental practice
produced stronger effects in tasks that were primarily cognitive than in tasks that
were primarily motor skills.

Kerr and Leith (1993) investigated the effects of stress inoculation training
(SIT) on eight female and sixteen male Canadian gymnasts. SIT is a stress-
management program that teaches coping skills to enhance performance. The
program includes developing productive thoughts, mental imagery, and self-
statements. In addition to participating in the SIT program, the subjects'
performance ratings were obtained from three competitions, and three
questionnaires were completed at the beginning and at the end of the study. The
three questionnaires were the Test Anxiety Scale, Sport Imagery Assessment
Questionnaire and Sport Competition Anxiety Test (SCAT). Subjects were
divided into two groups, experimental and control. The results found that the SIT
had no effect on reported competitive anxiety levels. The experimental group
improved in performance, mental rehearsal, and attentional focus and had higher
levels of anxiety than the control group. The researchers proposed that further
research is needed to investigate the effects of each individual component of the

SIT.
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In a published interview, Orlick and Lee-Gartner (1993) asked a Canadian
Olympic female downhill ski racer (Lee-Gartner) about her two injuries and what
she did during her rehabilitation to help herself recover "mentally." She stated:

". .. the mental recovery was the hardest part," and "skiing" in her mind every
day helped her keep focused, made it easier to get out on downhill skis, and
make speed adjustment faster. When asked how her first run went after the
recovery, she responded that with her second injury: "I had already succeeded in
being able to imagine myself skiing perfectly and | did it throughout the six
months of recuperation. When | put my skis on it was like | wasn't even off of
them." This interview is the only citation found that supports the usefuiness of
imagery in enhancing rehabilitation and performance upon returning to
competition.

Summary

Injured athletes experience increased anxiety before returning to their
sport (Crossman et al., 1990; Feltz, 1986; Leddy et al., 1994; Rotella & Heyman,
1986; Rotella, 1988). Increased anxiety has been found to lower performance
(Bird & Horn, 1990; Burton, 1988; Gould et al., 1987; Martens et al.; Sonstroem &
Bernardo, 1982). A relationship has been found between anxiety and imagery
(Vadocz et al.), in which successful athletes had higher imagery ability and
reported lower levels of cognitive anxiety. Imagery has also been found to
facilitate learning a skill (Kohl et al., 1997; Kendall et al., 1990). It is believed that
injured athletes sometimes image the worst that can happen (Rotella & Heyman,

1986; Rotella, 1988) and it was found that failure imagery was stronger in
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lowering performance than successful imagery was in improving performance
(Budney & Woolfolk, 1990). According to Denis (1985) “what you see is what
you get”, so that if an injured skier consistently images her or himself falling,
when they return to skiing that is what they wi]l do —fall. Paivio (1985) explains
that the functions of imagery outlined in his analytic framework can be imaged
independently or in combination with one another. For example, imagining goal-
orientated successes can be accompanied by positive emotions at the same
time. Budney and Woolfolk, (1990) found the outcome component of imagery
[goal-orientation], and not the rehearsal imagery [strategy or skill], influenced
performance. Hall, Mack, and Paivio (1996) stated their findings, from SIQ
testing support the motivational and cognitive functions of imagery proposed by
Paivio (1985). Suggested interventions for injured athletes included imagery
(Lynch, 1988; Kerr & Leith, 1993) because of its ability to control failure imagery
and substitute it with positive imagery, which would reduce anxiety (Rotella &

Heyman, 1986; Rotella, 1988).
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Chapter 3

METHOD

Participant

The subject was a 14 year-old female alpine ski racer with 12 years of
skiing, and 5 years of ski racing, experience. She was ranked third overall when
compared to other Far West USSA female competitors in her age group (13 to 14
year-olds) before her injury. While she was skiing next to a race course and
practicing turns to prepare for a race, she fell and dislocated her hip within one
hour before the race. She was 10 years old and ranked 14th overall when she
experienced a proximal tibia fracture while skiing next to a race course and
getting ready for a race. The circumstances for both injuries are the same: skiing
next to a race course to prepare for a race within one hour before the race. It
took two months, from date of injury to her next skiing experience, to recover
from her hip dislocation. The tibia fracture took 11 months to rehabilitate from
date of injury until she skied again.

Hip dislocation is an unusual ski injury; her doctor explained that this type
of injury is seen in major car crashes where speed is a factor. The subject takes
pride in her injury because it means she was going "...pretty fast. Like, yea."
The injury required a closed reduction procedure and a three-day hospital stay.

It took two months from date of injury to her next skiing experience. There were
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14 rehabilitation sessions with a therapist in a clinic after her hip dislocation and
she did not miss one session.

The subject was highly motivated to return to ski racing as soon as she
could, stating “if | can just workout, | was working out twice as hard as anybody
else (in that clinic), because | wanted to come back so bad." When asked what
would happen if she missed a physical therapy session, she stated: "I'd miss out
on all the stuff | needed to do and I'd be behind for the next time | came in, the
goals | needed to reach for each time | came in wouldn't be met. So I'd have to
wbrk extra hard when | came in." Her only goal was to walk normally again. She
described her hip dislocation injury as "my muscles were just hanging, they were
stretched so much that they just kind of gave up. And my leg was longer than my
other one, nobody believed me but finally they measured it and it was longer.
And that was because the muscles weren't fully tightened." The injured skier
explained the healing process, stating, "I can see my muscles tightening back
into place and growing stronger." She would also motivate herself by thinking,
"of being back on skis and the sooner | healed, the sooner that time would
come." She also worked out in a gym on her own during the two-month
rehabilitation period. The injured skier has no late effects from her hip
dislocation.

The treatment for her tibia fracture, at age ten, included a closed reduction
procedure and physical therapy. In remembering this rehabilitation experience,
she states: "Well, | had to go to therapy a lot and that was really painful and then

it was really hard getting around places, | was slower than everybody else. And |
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just, it was hard because | couldn't do the things | used to do and | still can't do
things that | used to be able to do." The late effects from her tibia fracture are
"My knee still bothers me when | play soccer. | used to have to wear a brace full
time, now it's only off and on and it can't bend as far as it used to."

The injured skier is a very active 14-year-old. In addition to skiing, she is
also a very active participant in soccer, mountain biking, working out (lifting
weights and running) in the gym, and roller blading. During the summer, a typical
day involves riding her mountain bike four to five miles to the gym, working out
for one hour and a half, riding her mountain bike back home, roller blading,
mountain biking again, and then playing soccer. She reported she does this
about five days per week.

Materials

The materials used in this study were: Development of skill: Visualization

video (National Sport & Recreation Center & Biesterfeld, 1987), television
monitor, video cassette recorder (VCR), imagery script, preliminary interview
questions answered by the athlete (Appendix A), Personal Data questionnaire
(Appendix B), cassette tape, and cassette tape recorder.

Design and Procedure

Principals of two area high school ski teams were contacted by telephone.
Neither of the two principals contacted would release the ski team members’
names and addresses. One of the principals allowed the letters of introduction

(Appendix C) and informed consent forms (Appendix D) to be given to him for
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distribution to parents of his ski team members. No signed informed consents
were received from the high school ski team members’ parents.

Six hundred parents of Far West USSA members, age13 to17, were
contacted by mail with an introduction and explanation of the research project
(Appendix E). Included in the parents’ mailing was an informed consent form to
permit their child to participate in the study, along with a questionnaire to identify
their coach and provide the coach's phone number (Appendix F).

Forty-three adult Far West USSA members, aged 18 to 21, were
contacted by mail with an introduction and explanation of the research project
(Appendix G). Included in the adults’ mailing was an informed consent form to
indicate their willingness to participate in the study, along with a questionnaire to
identify their coach and provide the coach's phone number (Appendix H).

Coaches of local ski teams were contacted in person or by telephone in
order to recruit more subjects for the study. All coaches contacted cooperated by
distributing the parents’ letters of introduction (Appendix E) and informed consent
forms (Appendix F) to their ski team members.

Two months after the proposed study began, a signed informed consent
form was received from a ski racer who was injured before the study started.
Considering that none of the subjects who took the pre-injury surveys were
injured at that point in time, a consultation was given to rehearse the first hour of
positive performance imagery intervention. Also, if the intervention helps reduce
pre-performance anxiety, as hypothesized, then a consultation should not be

denied.
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A meeting was arranged with the injured skier in her home after school.
The skier and | met in her living room alone where a television monitor and VCR
were located. Her father was in another room of the house and did not disturb us
during the meeting. The imagery session lasted approximately one hour. An
introduction was given concerning the purpose of the meeting describing the
activities that would be included in the session. The session included viewing a
video about imagery, discussing the video, the use of three imagery exercises,
and the subject imaging herself skiing.

The video, Development of skills: Visualization (National Sport &

Recreation Center & Biesterfeld, 1987) was presented first. During viewing of
the video my comments were kept to a minimum so her attention would not be
detracted from the video. After the video, a discussion was lead by me outlining
relevant issues the video highlighted. Those issues included the different senses
of imagery (auditory, visual, and feeling), getting the most effective results from
imagery, such as when you can actually feel your muscles move, positive self
talk, believing in imagery, practicing imagery ten to fifteen minutes per day, using
imagery before practicing a skill, and imaged as a substitute, if actual practice is
not possible. Thought stoppage was also discussed, as essential to the ability to
cdntrol imagery. Then, the injured skier was led through three imagery
exercises. The first two exercises, vividness exercises one and two, were read
from Weinberg (1988, pp. 109-111) verbatim, and the third exercise was adapted
to skiing using Weinberg's vividness exercise five as a model (Appendix I). After

each exercise the subject was asked if the exercise was easy or difficult to see,
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control, and/or feel. If the exercise was difficult, she was asked to explain the
difficulty. After the difficulty was explained, the exercise would be repeated and
explained differently until she understood the exercise and was able to perform it
with ease.

Because she was injured while skiing, and not while in a race course, she
wés led through a second positive skiing imagery sequence. The imagery
sequence started with driving to the ski area, getting her ski boots on, walking
from the lodge to put her skis on, clicking into her bindings, getting in the chair lift
line, getting on the chair, going up the chair lift, skiing off the chair, standing at
the top of the hill with her skis on, looking around, pushing off with her ski poles,
skiing down the hill and feeling the muscles in her legs with knees bent, pressing,
feeling the weight exchange in her legs and hips, feeling her arms move to plant
her ski poles as she goes from one turn to another, and feeling her muscles work
as she comes to a stop at the bottom of the hill. When this exercise was
finished, she had a smile on her face and answered that she could feel her
muscles “skiing” even though she was seated in a chair in her living room.

Thought stoppage was discussed again, pointing out that if she images
herself falling or making a mistake, she can stop the thought, back up and image
herself skiing successfully in her mind. She then imaged herself falling, stopping
the thought, backing up and going on to skiing successfully. After doing this, she
said that it was successful. She was able to stop her thought when she imagined

herself falling, go back and see herself skiing successfully.
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She was planning to ski again in three weeks from our meeting, therefore,
we discussed using imagery at least once a day: seeing and feeling herself skiing
successfully every time. If she imaged herself falling or making a mistake, she
was instructed to stop the thought and back up to see and feel herself skiing
successfully, controlling her image.

Four months after her first skiing experience, | contacted the injured skier
by telephone to inquire if | could interview her using a cassette recorder
concerning her injury, rehabilitation, imagery meeting, imagery usage, and first
skiing experience. To prepare for our interview, | mailed her the logbook
questions (Appendix A) and personal data questionnaire (Appendix B) with a
stamped addressed return envelope for her to complete after our phone
conversation. The logbook questions were informational and used to construct
in-depth interview questions. The injured skier and | met again in her home for
the cassette taped interview. Both of her parents were home but did not disturb
us during the interview. The interview lasted for one hour and 15 minutes. The
interview was unstructured (Patton, 1990) and included questions concerning
both of her injuries, rehabilitation, imagery usage, anxiety, and the imagery
intervention (Appendix J). The questions were formulated as suggested by
Patton (1990) to avoid too many dichotomous questions which are informational,
but do not allow the person interviewed to express her opinion in her own words,
which may bring up a valuable line of questioning that the researcher did not
ahticipate before the interview. Open-ended questions, such as: "What is your

opinion of our imagery session?" and "What is your opinion of those (imagery)
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skills?" were often followed by probes to clarify answers and gather additional
detail. Examples of probes for the previous questions would be, "How did it
(imagery session) help?" and "Because?” When dichotomous questions were
necessary, they were often followed by an open ended question, for example,
"Do you find it easier to be lead through the imagery or to do it on your own?"
followed by, "Why is that?" Credibility and reliability of the answers were often
verified during the interview by repeating the injured skiers answers before going
on to the next question and asking the same question two or three different times
dt.iring the interview.

The injured skier was contacted by phone two months after our interview
to clarify some of her interview answers. She also answered questions in areas
that were found lacking after review of the initial interview (Appendix K). This
interview lasted 20 minutes.

Both interviews were transcribed from the cassette tapes verbatim.
Patton’s (1990) chapter on Qualitative Analysis and Interpretation was used as a
guideline on how to organize and inductively analyze the data from the case
study. Three copies of the transcripts were made. One copy was stored for safe
keeping. On the other two copies, all of the questions, including their answers,
wére identically numbered sequentially to maintain continuity. Maintaining the
continuity of the questions was felt to be important in keeping the meaning of the
question in proper context. One copy of the transcript, the questions were cut
and separated and each numbered question and its answer were taped to an

index card.
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The second numbered copy of the transcript was reviewed for content
analysis. Six areas of classification emerged from the transcript. The six areas
of classification were: general (G), anxiety (A), rehabilitation (R), injury (In),
imagery (Im), and imagery session recall (Is). Each of these index cards were
evaluated and coded utilizing the classification system and then organized
according to their classification code. Upon review of the index cards within their
classification, seven themes emerged. The seven themes are: 1) the injured
skier used performance imagery before her present injury, 2) the injured skier
was more developmentally capable in imagery use before her present injury, 3)
the injured skier had thougﬁts of reinjury after both injuries, 4) the effects of the
imagery intervention on the injured skier's imagery usage are related to her
ability to control images positively, 5) the injured skier now uses imagery with
structure and regularity since the imagery intervention, 6) using positive
performance imagery during her hip dislocation rehabilitation reduced the injured
skiers perceived anxiety when she returned to skiing, 7) positive performance
imagery during her hip dislocation rehabilitation enabled the injured skier to
regain perceived level of performance prior to injury. The data from the case

study are presented in the Results section according to the seven themes.
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Chapter 4

RESULTS

It is hypothesized that positive performance imagery used during
rehabilitation will: 1) reduce an injured skier’s perception of anxiety when
returning to skiing, and 2) enable the skier to regain the perceived level of
performance prior to injury, compared to a previous injury experience. Seven
themes emerged based on the injured skier's answers to the logbook and
interview questions. Themes one through five support and are important in
understanding the injured skier's imagery ability and use before and after the
positive performance intervention. Theme six supports hypothesis one, and
theme seven supports hypothesis two.

The seven themes are: one: the injured skier used performance imagery
before her present injury; two: the injured skier was more developmentally
capable in imagery use before her present injury; three: the injured skier had
thoughts of reinjury after both injuries; four: the effects of the imagery intervention
on the injured skier's imagery usage are related to her ability to control images
positively; five: the injured skier now uses imagery with structure and regularity
since the imagery intervention; six: using positive performance imagery during
her hip dislocation rehabilitation reduced the injured skiers perceived anxiety

when she returned to skiing; and seven: positive performance imagery during her
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hip dislocation rehabilitation enabled the injured skier to regain perceived level of
performance prior to injury.

Theme one: the injured skier used performance imagery before her
present injury. She did not identify her skill as imagery when questioned initially
"l had never practiced sport psychological skills before | raced." When | asked
her to clarify what she meant by this statement, and if she used imagery, she
answered: "Well | never did before | met you; | like psych myself up, you know,
I'd go through the course...” | interjected at this point, "You would go through the
course in your own mind?" She answered: "Yeah." To this | replied, "Well that's
imagery, you were using imagery." She used imagery as part of her earlier
training, stating, "Uh huh, that's a big part before we go out training, is imagery.
Like our coaches make our training just like a race. We go through the course
and we memorize the course before we start training it. Then we go up and we
discuss what we need to do in the course. We take time to think about what we
need to do in the course. We take time to think about what we need to do and
we have to imagine ourself doing the correct positions to take in the course."

Theme two: the injured skier was more developmentally capable in
imagery use before her present injury. When | asked her what her images were
like, she explained: "l can see myself in me and | can see myself from behind.
When | use imagery | can like feel the way my muscles should feel when | go
through the course and | can also see what's its suppose to look like and that
helps a lot when | get out, [and] also see what's it suppose to look like." When |

probed further, she said that she could see the colors of the gates (red and blue),
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hear the wind, and hear her skis as they run through snow or ice. Her opinion of
the imagery skills is, "They help a lot, because if | didn't use imagery there'd be
things that wouldn't work." Probing, | asked her "Because?" She replied "it's a
big part of racing to prepare." When | asked her if imagery helped her to relax,
she replied, "Yeah, one time at a race | was very late and | went up to the course
and | went up through the course really fast to see what it was and | came back
up and | just realized that | didn't memorize the course at all and if it wasn't for
my friend | wouldn't have known the course and | have the most trouble going
through courses that | don't prepare myself for, | don't do it. So, we went through
the course like six to seven times and she took me through it and | felt really
confident before and | did very well that race." | asked her if she used imagery
for soccer, she replied "Not really. Just skiing." She did not use imagery during
her earlier tibia fracture rehabilitation.

Theme three: the injured skier had thoughts of reinjury after both injuries.
Since her hip dislocation, she admitted thoughts of reinjury: "I have seen myself
getting reinjured about five times since my crash." When | asked her to explain
in more detail, and indicate when, where, and what she would image, she
answered "Well in the hospital [she was in the hospital for three days after her
hip injury] | thought about it a lot and dreamed about it. | have seen myself
landing on my knee and pushing my hip out of place on the soccer field and the
ski slope again." The topic of reinjury came up again later in our interview, and
she explained her image further: "l just remember, | just think about how | was in

the air and then | come down and everything went blank. The falling and then
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going blank and then waking up and feeling so much pain and then my friend
having to come over and help me get out of my skis and into the toboggan and
calm me down." | asked her if she had thoughts of reinjury right before, or four to
five weeks before, she was to ski again after her hip dislocation "No. | only
thought about it right before | was going to ski. | haven't really thought about it."
| asked the injured skier if our imagery session stimulated any thoughts of
reinjury and she stated: "I thought about it, but then | really didn't think about
reinjury, | was thinking about how not to think about it." To be specific, | asked
her if she was trying to think positively and she answered, "Yeah, how to make
myself -not think of it if it ever came up." Probing further, | asked her if she was
describing thought stoppage, as we discussed during our meeting, and she
replied "Uh huh." The injured skier also remembered thoughts of reinjury after
her tibia fracture, "right after and right before | went back skiing." When | asked
her how often the thoughts of reinjury happened, she stated: "Not often, only
when | didn't have other things to think about."

| Theme four: the effects of the imagery intervention on the injured skier's
imagery usage are related to her ability to control images positively. Her opinion
of our imagery session is: "It helped a lot." Probing further, | asked her how it
helped, and she answered, "Like, | can control what | think now, | don't just let my
thoughts wander, | can stop what I'm thinking and change the way | think." Her
opinion of my leading her through imaging herself skiing was: "It helped a lot
cause my image of skiing was usually, like, | didn't imagine myself really skiing

anymore but where | crashed. That was my only thought, where | was skiing and
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usually." An ability that the injured skier now has that she did not have before
our meeting is: "l know how to imagine good thoughts. | can change my
thbughts to good things." Questioning her again on whether she used imagery
during her rehabilitation she answered "Well, [I did use] the imagery of going
through the course and seeing myself, but | didn't use the imagery of stopping my
thoughts." After probing the subject further, she admitted that she would just
image her fall.

Theme five: the injured skier now uses imagery with structure and
regularity since the imagery intervention. After our first meeting the injured skier
has used performance imagery regularly and with structure saying, "l think three
times a day." She would use imagery, "When | was thinking about going to go
skiing and how | might fall and how | might feel." This would occur, "Before | go
to sleep usually." The injured skier finds it easier not to be lead through imagery,
stating: "Cause | can control my thoughts better when | tell myself to do it and not
somebody else telling me | should do it." | asked her what she would image, and
her answer: "l image a lot of stuff. Sometimes | image cooking but it's usually
skiing." Probing further, | asked her to explain what her skiing image is. Her
reply: "Pretty much everything | can do when I'm free skiing and racing and
tucking down open runs and going up chairs." | asked her again if she sees
herself fall, and she replied: “No, not usually." She explains that when she
images, "l can see though my eyes kind of,” and "l can see the trees, and hear

the snow," and "l can see the gates, the snow, and the people. | can see my
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coaches," and "l can feel the ruts." "l can feel my muscles getting tired and if I'm
holding a tuck really long how my muscles start to burn."

The injured skier was planning on attending a race camp in New Zealand
with her ski foundation one week after our interview date. This would be her first
opportunity to ski in a race course since her hip dislocation. Discussing this
upcoming trip, | asked her if she planned on using imagery to prepare for the
experience. She replied: "Uh huh.” | asked when she will begin, and she
answered "l do it now." Probing further, | asked how often she uses imagery and
what she is imaging, and her answer was: "Every time | think about skiing I've
been imaging how I'm going to do it, and that's probably twice a day," and "I'm
imaging the way | ski, the techniques | use, the sounds, my coach telling me
what | need to do as I'm doing it and fixing it as | go." She added: "l see myself
at ski camp and | picture last year when | was racing and | picture that course
and | see myself going really fast." | asked her if she likes using imagery, and
her reply was: "Uh huh. It helps a lot." After probing as to why, and how, she
answered: "l don't know; if | didn't use imagery, I'd not be able to go back. |
wouldn't be able to go skiing and then actually do it cause | would actually have
to think about it then. With imagery you think about it beforehand so when you're
actually skiing, you know it, you're expecting it." She affirmed that imagery helps
her relax and focus on the experience. | asked her if imagery made her feel
better or worse, and her reply was: "Better." And as to how it made her feel

better, she explained: "It makes me feel more confident when | do it."
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Theme six: using positive performance imagery during her hip dislocation
rehabilitation reduced the injured skiers perceived anxiety when she returned to
skiing. The injured skier stated: "It [imagery] was very effective." When asked
how the imagery was effective, she answered: "Like, if | didn't use imagery I'd
probably be scared so bad that | wouldn't want to do it. And when | came back
with my injury, | was so excited and | knew | could do it." Probing further, | asked
why did she feel that she could ski. Her answer: "Cause | practiced it so much
in my head before | did it, | was ready to go back up. |just felt like | just skied
yesterday or the day before." When asked if the imagery relaxed her for her first
skiing experience after the hip dislocation, she answered: "Yes, because if |
didn't use imagery, | would be thinking about oh my gosh, it's been so long since
| skied | probably won't be able to do it, | probably can't. I'd ski the way | used to,
but with imagery, I'd see myself skiing the way | used to and how | improved.”

The next line of questioning explored how nervous the injured skier felt
when she returned to skiing after her tibia fracture compared to her recent hip
dislocation. She was asked to rate her nervousness on a scale of one to five;
“one” meaning not very nervous, to “five” meaning very nervous on this scale.
She stated: "At points, at sometime, | was very nervous to go back skiing" after
the tibia fracture. She started getting nervous the day before she was to go
skiing, rating the experience a "four" and stating: "l would think about it during
the day before, off and on, and | would think ‘oh my gosh.™ | asked her if she got
any more nervous as she started driving toward the ski area because she knew

she was going to start skiing, and she said: "Yeah." Putting on her ski boots was
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given a rating of "four," and | asked did she get any more nervous once she put
her skis on? "Yeah, | started shaking," and gave this moment a rating of "five."
When she clicked into her bindings, and put on her skis, her nervousness started
to go down, and she said: "It felt really good to click into my bindings," and "I
was really excited | was going ‘Yes." As she was going up the ski hill, her
nervousness changed: "l got really anxious to go up the hill and do it because |
hadn't done it in so long, and when | was in rehabilitation, | would miss skiing so
much because there was nothing else to do, | would just sit at home," rating her
first skiing experience moment a "four." This first post-injury skiing experience
took place on the same ski run where she fractured her tibia: "The first time |
skied after my tibia fracture my dad took me to the exact same spot as when |
broke it." She said: "I thought | was never gonna go on [that ski run] again, but
my dad said this is what you are gonna do and | went". The first time she went
into a race course after her tibia fracture, it "was scary." She explained: "Usually
when I'm in a race course, you know, you think about it but you're not as uptight
as you are, but the first race course | went back into was a training course and
usually I'm not that uptight about a training course, you just want to do your best
and | was even more nervous in the training course than | was in an actual race."
She rated her first experience after her tibia fracture in a race course as,
"Definitely five," and added, “| was very nervous."

She rated her nervousness the day before skiing after her hip dislocation a
"three." As she was driving to the ski area | asked her if she was nervous and

she replied: "More excited." Putting on her ski boots, she reported, "Then | got
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kinda nervous," and gave this experience a rating of "three." Clicking into her
bindings, putting her skis on, she said: "That felt really good," and rated this
moment a "one." She rated her first skiing experience after the hip dislocation a
"two and a half." The first skiing experience after the hip dislocation was not at
the same ski area where she was injured. Her sister had a ski race at a different
ski area and the injured skier went there with her family. However, the injured
skier did ski in similar terrain, "the training garden," where she was injured,
stating: "It's the same thing." Comparisons of the injured skier’s ratings of
nervousness are presented in Table 2.

Table 2

Comparison ratings of nervousness

Tibia Hip
Fracture | Dislocation
Day before Skiing 4 3
Putting on Ski Boots | 4 3
Putting on Skis 5 1
First Skiing 4 212
Experience

Theme seven: positive performance imagery during her hip dislocation
rehabilitation enabled the injured skier to regain the perceived level of
performance prior to injury. When asked if there was any difference in how she
felt about getting back on skis after her tibia fracture compared to the same
moment after her hip dislocation, she answered: "When | went back skiing after

my tibia | was thinking that it's been so long since | skied it's going to hurt really

35



bad if | fall. | don't know how to ski anymore, I'm gonna have to teach myself
how to ski all over again. And this time | was confident that | knew how to ski
and | could move the way | used to." | asked her if the confidence she felt about
skiing the way she used to was due to her previous experience, and she
answered: "Yeah, it helped because when | got back from my tibia injury | found
out that | could do it, but like sometimes | didn't believe | could but once | actually
did, | knew | could, so when | came back from my dislocation of the hip, | knew
that | could do it no matter what."

The injured skier explained further how imagery helped her skiing
performance: “With imagery, | can improve the way | was skiing. Like if
something | needed to work on, | could see it in my mind, one of the things |
needed to work on, it's just like skiing. And | would do that so much that | would
feel like | was doing it and when | actually went skiing it felt the exact same way."
| asked her what was not effective about imagery, and she answered: "All
imagery is good; | don't think there is bad imagery unless you're thinking of bad
things." When | asked her if the imagery helped this time (she did not use
imagery during her earlier tibia rehabilitation), as well as her previous experience
with an injury, she answered: "Yes." and "It was like | was skiing yesterday." Her
opinion of her first skiing experience after the tibia fracture is "l didn't do that well,
| was tentative, | was really cautious, going really slow." Explaining the
differences between the two skiing experiences, she said: "l attribute it to

imagery."
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Chapter 5

DISCUSSION

When an athlete is rehabilitating from a physical injury that happened
while performing her or his sport, there is an emotional “injury” that must also be
addressed so it will not interfere with the athlete’s future performance (Feltz,
1986). The emotional injury, which includes fear of reinjury and of not being able
to return to their previous level of ability, can increase the injured athlete’s
anxiety when they return to their sport (Green, 1992; Rotella, 1988). The United
States Alpine Ski Team athletes ranked psychological recovery from injury as the
third most important mental skill (Keller, 1995). Imagery can be useful in
preparing an athlete to deal with anxiety associated with returning to competition
(Lynch, 1988; Rotella & Heyman, 1986; Rotella, 1988). However, the benefits of
positive performance imagery in reducing (pre-performance) anxiety during
rehabilitation have yet to be researched.

This research is based on the Analytic Framework of Imagery Effects
developed by Paivio (1985). The theory contends that imagery has two
purposes, motivational and cognitive, each operating at two levels, general or
specific. There is a motivational general affect (MG-affect), motivational general
arousal (MG-arousal), motivational specific goal-oriented responses (MS-goals),
cognitive general strategies (CG-strategies), and cognitive specific skills (CS-

skills). Paivio explains that the functions of imagery can be imagined
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independently or in combination, and each of the functions represents
differences in imagery content.

The positive performance imagery intervention was designed to always
allow an injured skier to experience a positive outcome when thinking about
skiing. The injured skier was instructed to practice positive performance imagery
at least two times a day, on a daily basis. During these structured moments, the
injured skier controlled her images and always saw herself skiing successfully
(not falling or reinjury). According to Paivio (1985) positive outcome is a goal-
orientated (MS-G) response. The injured ski<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>