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ABSTRACT

This thesis presents two studies that are concerned with evaluating the
psychometric properties of the revised version of the Test of Attentional and
Interpersonal Style (TAIS; Nideffer, 1976) - the TAIS2 (Nideffer, n.d.). The original
TAIS has many psychometric weaknesses but the revised version was developed in
an attempt to rectify the problems of the original. The aim of Study One of this thesis
was to explore the internal consistency and construct validity of the TAIS2 with
particular focus on the attention subscales. These psychometric properties were
evaluated on a sample of 119 undergraduate students who completed the TAIS2
along with measures of anxiety and the “Big Five” personality traits.

Eight hypotheses were proposed with the general theme being that the TAIS2
would show improved psychometric properties compared with the original TAIS.
Results generally support these hypotheses. The TAIS2 showed improved internal
consistency (three scales were below the acceptable .70 level only) and reduced
measurement redundancy compared with the original TAIS. The TAIS2 also showed
improved construct validity with the OIT and RED attention subscale scores
significantly correlating with anxiety as predicted and the attention plus interpersonal
subscale scores relating to the “Big Five” personality traits as predicted. However, the
factor analysis results do not lend support to the construct validity of the TAIS2
attention subscales. The attention scores reduced to two higher order factors that
measure only the bandwidth dimension of Nideffer's (1976) theory of attentional style
and not both the bandwidth and direction dimensions of attention as claimed.
Combined, these findings imply that the TAIS2 displays improved psychometric
properties compared with the original TAIS measure however these results do not

display that the TAIS2 is a psychometrically sound measure.
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The second study presented in this thesis attempted to explore the predictive
validity of the TAIS2 by investigating whether the attention subscale scores predict
athletic injury in accordance with the stress and injury model (Andersen & Williams,
1988). It was hypothesised that maladaptive attention styles and perceived risk of
injury would separately mediate the relationships between five psychosocial factors
(life events stress, coping, social support, anxiety and previous injury) with
subsequent injury. The interaction between maladaptive attention style and perceived
risk of injury would also mediate these relationships was another hypothesis
proposed. A total of 41 recreational athletes participated in this study by completing a
guestionnaire containing the measures of perceived risk of injury, life events stress,
coping, social support, anxiety and previous injury. The TAIS2 attention subscales
were also included in the questionnaire. Each participant was contacted two months
later to check on their injury status in the 2 months since completing the
guestionnaire.

Mediation results indicated that the TAIS2 scales measuring external
distractibility (the OET subscale) and internal distractibility (OIT subscale) were the
only significant single mediators. Perceived risk of injury was not a significant
mediator of any relationships on its own however it interacted with reduced focus (the
RED subscale) to mediate some of the psychosocial and athletic injury relationships.
These results partially support the hypotheses further demonstrating only partial
support to the predictive validity of the TAIS2. These results further imply that the
stress and injury model in its entirety has some support but this statement cannot be
said with much confidence as results may be due to the poor psychometric properties
of the TAIS2. Explored in the final chapter of this thesis are theoretical and practical

implications, limitations to the research and directions for future research.
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CHAPTER ONE
Literature Review

Participation in physical activity, exercise and sporting activities is
recommended by health professionals as being integral to ensuring future health —
the reason being because physical activity has been implicated as an important aid in
the prevention of chronic diseases. Research indicates that the risk of developing
diseases such a cardiovascular disease, cancer, diabetes, depression and
osteoporosis can diminish by incorporating physical activity into one’s lifestyle
(Warburton, Nicol, & Bredin, 2006; Caltabiano & Sarafino, 2002). Although
participation in sporting activities may be a good strategy to help guarantee future
physical health, it can also lead to physical injuries. In an Australian Government
report, Flood and Harrison (2006) reported that in the 2002-2003 financial year,
45,452 sports-related hospitalisations occurred in Australia with the highest incidence
of hospitalisations occurring for Australian Rules footballers (8.68%) followed by
soccer players (7.19%) then water sports athletes (6.16%). These figures are quite
alarming. If sports participation is being recommended as an activity that will help
minimise the risk of serious illness in the future, the incidence of associated injuries
must also be addressed.

The high incidence of injury Flood and Harrison (2006) reported also highlights
the need for researchers to investigate the factors that contribute to individuals
becoming injured during physical activities and how these injuries can be prevented.
In an Australian Government report, National Public Health Partnership (2004) stated
that general injuries in the population can be prevented by safer environments being
created and safer behaviours being promoted. For the sporting sector of the
community, these recommendations could entail creating safer sporting

environments such as ensuring that playing surfaces are adequate or encouraging
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safer behaviours in the sporting arena such as the wearing of helmets and other

protective gear.

The Stress and Injury Model

The recommendations of the National Public Health Partnership (2004), as
mentioned above, are physical ways of preventing injury, which implies that injuries
are occurring due to physical and environmental factors. But can sporting-related
injuries be caused by psychological factors? Andersen and Williams (1988) argued
that psychological factors are relevant and developed a theoretical model, the stress
and injury model that provided an explanation for the relationship between stress and
athletic injury. This model is depicted in Figure 1'. The model states that athletic
injuries may occur due to an interplay between various psychosocial factors such as
an athlete’s history of stressors (e.g., major life events, daily problems, previous
injuries), their personality characteristics (e.g., locus of control, competitive trait
anxiety, sensation seeking, psychological hardiness), their coping resources (e.g.,
social support, general coping behaviours, stress management and medication) and
the athlete’s stress response in a potentially stressful athletic situation. These factors
will directly or indirectly influence the athlete’s stress response in a stressful athletic
situation. Andersen and Williams propose that the athlete’s history of stressors will
contribute directly to the athlete’s stress response (depicted by the arrow labelled 1 in
Figure 1) whereas personality characteristics and coping resources will exert their
influence either directly or through the effects of the athlete’s history of stressors

(depicted by arrows labelled as 2 in Figure 1).

! The model depicted in Figure 1 is the revised model published in Williams and Andersen (1998), not
the original model published in Andersen and Williams (1988)
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Figure 1. The Stress and Injury Model (Williams & Andersen, 1998)

Andersen and Williams (1988) proposed that the stress response of the
athlete is made up of a bidirectional relationship between the athlete’s cognitive
appraisals of the stressful athletic situation and the physiological/attentional changes
that occur in the situation (depicted by the arrow labelled 3 in Figure 1). Cognitive
appraisals can influence physiological/attentional changes and vice versa. Andersen
and Williams argued that, in an athlete who has a history of stressors, personality
characteristics that exacerbate the stress response, and low coping resources, will be
more likely in stressful situations to appraise the situation as stressful, show greater
muscle tension (physiological aspect) and have disruptions in their attentional
processes such as the narrowing of their visual field or scattered attention. These

changes then place the athlete at a greater risk of getting injured.
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Research Investigating the History of Stressors, Personality, and Coping Resources
Component of the Stress and Injury Model

Since being proposed in 1988, researchers have attempted to test the stress
and injury model’s capacity to predict athletic injuries. Williams and Andersen (1998)
comprehensively reviewed the research conducted between 1988 and 1998. This
review is summarised in Table 1. Williams and Andersen’s review highlighted that the
most investigated aspects of the stress and injury model are life events stress, in
particular negative life events stress (part of the history of stressors component),
locus of control and anxiety (part of the personality component) and social support
and psychological coping (part of the coping component). The review also indicated
that life events stress, trait anxiety, locus of control, sensation seeking, social
support, coping, and peripheral narrowing have been found to be associated with or
predictive of athletic injury occurrence, therefore supporting their inclusion in the
stress and injury model. The research literature did not support the inclusion of
previous injury and muscle tension in the stress and injury model. The two
methodologically sound studies that investigated daily hassles demonstrated that this
variable does predict athletic injuries.

Seventeen studies investigating the stress and injury model have been
conducted since 1998. A summary of these studies and their findings are provided in
Table 2 (brief summary) and Appendix A (more comprehensive summary). The
history of stressors component (mainly life events stress and previous injury)
continued to be widely researched after 1998 and the results continued to indicate
that life stress is related to injury.

Research found that negative life events (NLE) stress was significantly
associated with injury and time lost to injury (Maddison & Prapavessis, 2005;

Patterson, Smith, Everett, & Ptacek, 1998). High levels of NLE stress also predicted
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A summary of Williams and Andersen’s (1998) review of the Stress and Injury Model

Component investigated

Variables investigated

Summary of the reviewed research for this component

History of stressors

History of stressors

History of stressors

Personality

Personality

Coping resources

Stress Response

Life events stress
(positive, negative and total)

Daily hassles

Previous injury

Locus of control
Trait anxiety

Sensation seeking

Social support
Psychological coping

Muscle tension
Peripheral narrowing

Life events stress has a significant relationship with injury: Seven studies found evidence of negative life events
increasing the risk of injury (Byrd, 1993; Meyer, 1995; Passer & Seese, 1983; Petrie, 1992, 1993; Smith,
Ptacek, & Smoll, 1992; Smith, Smoll, & Ptacek, 1990); three studies found that positive and total life stress
contribute to injury occurrence and frequency (Blackwell & McCullagh, 1990; Hanson, McCullagh, & Tonymon,
1992; Petrie, 1993). Total and negative life events stress has been found to predict injury separately across
different sports e.g. total life events stress predicts injury in track athletes but not in athletes from other sports
(Hardy & Riehl, 1988)

Six studies have investigated daily hassles: Four of them found that it did not contribute to injury risk but these
studies had methodological problems (Blackwell & McCullagh, 1990; Hanson et al., 1992; Meyer, 1995; Smith et
al., 1990). The two methodologically sound studies found moderate support for daily hassles as a factor that
predicts injury (Fawkner, 1995*; Byrd, 1993).

One study has investigated previous injury and that study pointed to a non-significant relationship with injury
frequency and severity (Hanson et al., 1992).

Locus of control and trait anxiety were found to be significantly related to injury severity and frequency when
sports related measures were used not general measures of these constructs (e.g. Blackwell & McCullagh,
1990; Hanson et al., 1992; Kerr & Minden, 1988; McLeod & Kirkby, 1995; Lysens, Vanden Auweele, & Ostyn,
1986; Passer & Seese, 1983; Dalhauser & Thomas, 1979; Petrie, 1993).

One study investigated this and found that only low sensation seekers had a significant positive relationship
between sport-specific negative life events and time loss due to injury (Smith et al., 1992).

Social support and psychological coping moderate the life events stress and injury relationship; having high
levels of either of these will decrease the vulnerability of injury for an athlete (Smith et al., 1990)

Only one study (Andersen, 1988) investigated muscle tension and found that it was not greater for athletes at
risk of injury according to the model in high stress situations. Three studies investigated peripheral narrowing
and found that it occurs in athletes under high stress conditions but the level of peripheral narrowing
experienced by athletes was moderated by the athletes levels of coping, social support and negative life events
(Williams, Tonymon, & Andersen, 1990, 1991; Andersen & Williams, 1997 — later published in 1999). One study
(Thompson & Morris, 1994) found that recent life events and low vigilant attention lead to increased injury risk.
This study also found that as focused attention increased, risk of injury decreased.

Note. Please refer to the original Williams and Andersen (1998) paper for the complete reference for each study mentioned in this table.
* This is an unpublished masters thesis which was later published in 1999
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A summary of the post 1998 literature concerning the Stress and Injury Model

Component of the model

investigated

Variables investigated regarding the
component of the model

Summary of the reviewed research for this component

History of stressors

History of stressors

History of stressors

Personality

Personality

Coping resources

Stress Response

Life events stress

(positive, negative and total)

Daily hassles

Previous injury

Locus of control
Trait anxiety

Sensation seeking
Hardiness
Optimism

Social support
Psychological coping

Cognitive Appraisal
Peripheral narrowing

Life events stress continued to have a significant relationship with injury occurrence.
Seven studies found evidence of negative life events stress increasing the risk of injury
and predicting time lost to injury. Four studies investigated total life events and found that
it was able to classify injured athletes and predict injury likelihood and time lost to injury.
One study investigated positive life events stress and found that it did not predict injury
occurrence.

Only one study was published that found daily hassles predicted injury

Two studies investigated previous injury. Results are conflicting; one found that previous
injury correlated with subsequent injury whereas the other did not.

No studies investigated locus of control. Anxiety was positively related to injury frequency
but studies investigating its moderating potential of the negative life events-injury
relationship were conflicting; one found evidence to support its moderating potential, one
did not.

No studies investigated sensation seeking. One study found that optimism and hardiness
was associated with decreased time lost to injury when positive life changes occurred in
an athlete’s life.

Results generally continued to support the notion that social support and psychological
coping moderate the negative life events stress - injury relationship. However some
conflicting results were found; avoidance and problem focused coping moderated the
relationship with high levels associated with injury whereas another study found that high
levels of psychological coping was associated with decreased levels of injury. Studies also
found that coping and social support interact together to moderate the negative life events
stress — injury relationship.

Three studies investigated cognitive appraisal in the form of perceived risk of injury. All
three studies found that previous injury was positively related to perceived risk of injury.
One study found that peripheral vision narrowing was associated with higher levels of
injury in those with low social support. Another study found that peripheral vision
narrowing mediated the relationship between negative life events stress and injury
occurrence.
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injury (R? = .18) (Andersen & Williams, 1999); time lost to injury (Falkstein, 1999) and
increased the likelihood of injury occurrence (Gunnoe, Horodyski, Tennant, &
Murphey, 2001; Rogers & Landers, 2005). NLE stress was also found to be
significantly different in injured and non-injured athletes with higher levels found in
injured athletes (Laws-Gallien, 2001). Total life events (TLE) stress was found to
increase the likelihood of injury (Gunnoe et al., 2001; Rogers & Landers, 2005),
predicted time lost to injury (R? = .07) (Dunn, Smith, & Smoll, 2001) and could
correctly classify injured, recently healed, and non-injured athletes with 39%
accuracy (Galambos, Terry, Moyle, & Locke, 2005). This level of classification is not
impressive though; by chance, 33% would be classified as injured therefore TLE is
not a variable that is classifying with great accuracy. Positive life events (PLE) stress,
another form of life stress did not predict injury occurrence either (Falkstein, 1999). In
summary, the life events stress results are consistent with what Williams and
Andersen (1998) indicated in their review, except for PLE stress; Williams and
Andersen found three studies that indicated that PLE stress does contribute to injury
frequency and occurrence.

In their review, Williams and Andersen (1998) found one study investigating
previous injury which indicated a non-significant relationship with subsequent injury
frequency and severity. Since 1998, two studies investigated this variable. Kontos
(2004) found that previous injury did not correlate with subsequent injury. In contrast
Quarrie, Alsop, Waller, Bird, Marshall, and Chalmers (2001) found that rugby players
who had injuries in preseason ended up missing a greater proportion of the season
to injury compared with those who were uninjured in preseason. Inconsistent findings
highlights that more research investigating previous injury is needed.

With regards to the personality component of the stress and injury model,

Williams and Andersen (1998) indicated that trait anxiety, sensation seeking, and
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locus of control were the only personality variables researched that appeared to be
antecedent to athletic injury. Research since 1998 has centred mainly on trait
anxiety, with one study specifically investigating hardiness and optimism. Anxiety on
its own was positively related to injury frequency in athletes (Hazzard, 2004). The
results regarding anxiety as a moderator of the relationship between history of
stressors and injury are mixed at best. Falkstein (1999) found anxiety to be a
moderating factor in conjunction with coping and social support for the relationship
between NLE stress and time lost to injury, but Maddison and Prapavessis (2005) did
not. This discrepancy could have occurred because of methodological issues,
specifically the method for conducting moderator analyses. Both Falkstein and
Maddison and Prapavessis used conjunctive moderation techniques, which involves
demonstrating that a specific combination of two or more variables acts as a
moderator for the relationship between the predictor variable and the criterion
variable. For a more in depth discussion on this type of moderation, see Smith,
Smoll, and Ptacek (1990). Large samples are recommended for conjunctive
moderation techniques; the sample size Maddison and Prapavessis used was 470
whereas Falkstein used two small samples of 79 and 98. The moderating effect
Falkstein found may be a reflection of sampling error.

Regarding psychological hardiness, Ford, Eklund, and Gordon (2000) found
that high levels of optimism and hardiness were related to a decreased amount of
time lost to injury when positive life changes (and the stress that goes with it) occur in
an athlete’s life. This finding, plus the findings mentioned previously for trait anxiety,
provide evidence that variables in the personality component of the stress and injury
model may interact with other components (such as the history of stressors and

coping components) in order to influence the occurrence of injury.
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With regards to the coping resources component of the stress and injury
model, Williams and Andersen (1998) indicated in their review that evidence exists to
support the notion that social support and general coping or psychological coping are
associated with injury occurrence and also act as moderators of the relationship
between history of stressors and injury. Generally, the literature after 1998 supports
these patterns also.

Patterson et al. (1998) found that NLE stress predicted injury in those athletes
who had low levels of social support (R? = .22 for total NLE and R? = .21 for minor
NLE). Noh, Morris, and Andersen (2005) found that freedom from worry, which is a
psychological coping skill, significantly predicted injury frequency (R? = .21) and
freedom from worry in conjunction with negative dance stress predicted injury
duration (R? = .17). With regards to moderation, Rogers and Landers (2005) found
that increased levels of psychological coping skills decreased an athlete’s likelihood
of injury and also acted as a moderator of the NLE and injury occurrence relationship.
Maddison and Prapavessis (2005) found that that NLE predicted injury occurrence in
athletes who had high levels of avoidance coping and NLE also predicted time lost to
injury for athletes who had high levels of either avoidance coping and problem-
focused coping. These results seem conflicting because Rogers and Landers
indicated that high levels of coping are associated with decreased injury levels,
whereas Maddison and Prapavessis indicated that they are associated with
increased injury levels. This discrepancy may be a reflection of the coping
measurements used. Maddison and Prapavessis used the Ways of Coping Scale
(Folkman & Lazarus, 1988) which measures coping from a traditional perspective,
which are the strategies people actually use to cope with stressful situations that
occur in their lives. On the other hand, Rogers and Landers used the Coping Skills

Inventory (Smith, Schultz, Smoll & Ptacek, 1995) which measures coping from a
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sports perspective, which is the athlete’s perceived ability to use psychological skills
they possess in order to cope with their lives. Therefore, the conflicting results may
indicate that using coping strategies, such as problem focusing or avoidance may
indeed lead to more injury in athletes but having the perception of possessing many
psychological coping skills may decrease injury risk. These conflicting results
highlights that more research in this area is needed as well.

Two studies, however, found that coping and social support on their own did
not moderate the relationship between NLE stress and injury. Laws-Gallien (2001)
found that non-injured athletes possessed higher levels of psychological coping
behaviours compared with injured athletes but her results did not demonstrate
statistical moderation of the relationship between NLE stress and injury. Falkstein
(1999) also found that coping and social support on their own were not moderators,
but he found that social support and coping interacted together when influencing the
NLE stress and injury relationship. He found that there was a stronger relationship
between NLE stress and time lost to injury in athletes with low levels of social support
and low levels of problem- or emotion-focused coping. Maddison and Prapavessis
(2005) also found an interaction between coping and social support, but the
interaction found worked differently; they found that high avoidance coping and low
social support strengthened the relationship between NLE stress and injury
frequency and time lost. They also found that high problem-focused coping and low
social support strengthened the relationship between NLE stress and time lost to
injury only. This inconsistency could be due to the methodological issues that were
stated previously with regards to these two studies. Research needs to focus on the
role that coping strategies play in the stress and injury model as conflicting evidence
is present with regards to whether lower levels or higher levels is associated with

injury occurrence.
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Research Concerning the Stress Response of the Stress and Injury Model

In their review, Williams and Andersen (1998) highlighted that the stress
response had not been investigated by many studies (only five studies, one that was
an unpublished manuscript and was later published in 1999). Why the stress
response has not been more researched is quite puzzling because it is one of the
key components of the stress and injury model - the stress response mediates the
relationship between the history of stressors, personality, and coping components
and injury.

One reason why the stress component may have not been studied to a great
extent is because it is a difficult construct to investigate, especially outside the
laboratory setting. The four published studies that Williams and Andersen (1998)
reviewed were all conducted in laboratory settings, and all of them investigated the
attentional/physiological change portion of the stress component; cognitive
appraisals were not investigated. Andersen (1988) found that muscle tension was not
greater for individuals at risk of injury in high stress situations (which is contrary to the
predictions of the stress and injury model). Williams, Tonymon, and Andersen (1990,
1991) measured peripheral vision in a sample of recreational athletes and found that
narrowing and higher levels of state anxiety occurred for athletes in the high stress
condition [simultaneously doing the Stroop Color Word Test (Golden, 1978) and a
peripheral vision task while listening to distracting phrases]. They also found that NLE
stress moderated these levels. Williams et al. (1991) found that coping resources did
not moderate the relationship between negative life events stress and peripheral
vision narrowing. Thompson and Morris (1994) found that adolescent football players
who had recent life event stress and low vigilant attention [as measured by the

Sy