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Linking pre-performance stress appraisals
with emotions in sport

Nicholas Stanger1 , Mariana Kaiseler2,1, and Toni L. Williams3,1

Abstract
Although research has investigated how appraisals are linked with categories of emotions (e.g. pleasant and unpleasant

emotions) in sport, research into how stress appraisal components are associated with specific discrete emotions com-

monly experienced in sport has received scant attention. This study examined how pre-performance stress appraisals

were related to pre-performance anger, anxiety, dejection, excitement, and happiness. Athletes (N= 458) completed

measures of pre-performance stress appraisals and emotions in relation to their latest competitive performance. Path

analyses revealed challenge appraisal was positively linked to pleasant emotions, and threat appraisal with unpleasant emo-

tions. Specific emotions also possessed discrete links with appraisal components. For example, uncontrollable-by-anyone

appraisal was positively linked with anger and dejection but inversely linked with anxiety. Moreover, controllable-by-

others appraisal was positively associated, and controllable-by-self appraisal was negatively associated, with anxiety.

Excitement and happiness were similarly related with appraisal components. However, controllable-by-self appraisal

was positively and more strongly associated with excitement, whereas controllable-by-others appraisal was also positively

and directly linked with happiness. These findings highlight how stress appraisals are linked with common emotions in

sport and offer applied implications for coaches, sport psychologists and athletes regarding ways that could help regulate

pre-performance emotions in sport.
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The study of emotions in sports has received significant
research interest,1,2 including the key role that pre-performance
emotions can play in attentional processes during
performance.3,4 Therefore, understanding potential corre-
lates of emotions can inform applied strategies that facilitate
pre-performance states which are beneficial for perform-
ance. Emotions have been defined as conscious or uncon-
scious cognitively appraised responses to an event that
elicit ‘a cascade of response tendencies manifested across
loosely coupled response systems, such as subjective experi-
ence, facial expression, cognitive processing and physio-
logical changes’ (p. 218).5 Therefore, emotions play a
central role in the stress process as they represent an initial
response to specific events which are appraised as meaning-
ful and/or stressful,6 such as competition in sport.

Appraisals and emotion
Appraisal is posited to be a central cognitive antecedent of
emotions, which refers to the elements that provide
meaning to the individual when facing a situation, involving

two important processes.7 Primary appraisal, which refers to
the importance and meaning individuals posit to an event,
and secondary appraisal which reflects an evaluation of the
person’s ability to deal with a demand.6 The cognitive motiv-
ational relational theory (CMRT)6 proposes that each emotion
can be predicted by a pattern of multiple appraisal compo-
nents. Based on the transactional stress theory,7 Peacock
and Wong8 developed the Stress Appraisal Measure (SAM)
comprising three components of primary appraisal (centrality,
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challenge, threat) and three components of secondary
appraisal (controllable-by-self, controllably-by-others, uncon-
trollable). Centrality refers to the perceived importance the
event has to one’s well-being or goals. Challenge and threat
appraisal reflect the motivational congruence in terms of the
extent the situation is consistent (e.g. challenge appraisal) or
inconsistent (e.g. threatening) with the person’s goals.
Specifically, a threat appraisal is reflective of an evaluation
of future harm, whereas a challenge appraisal is an evaluation
of a future gain.6,7 The affective tone of emotions is proposed
to be determined by whether the event is evaluated as a threat
(i.e. likely leading to unpleasant emotions) or challenge (i.e.
likely leading to pleasant emotions).6,9

Secondary appraisal is suggested to determine the specific
discrete emotion experienced6,9 and focuses on one’s coping
potential with a situation whereby perceptions of situational
control are argued to play an important role.7 From the work
of Peacock and Wong,8 secondary appraisal components
include controllable-by-self (i.e. whether the situation can
be controlled by oneself), controllable-by-others (i.e.
whether the situation can be managed with the help or
support of accessible others), and uncontrollable-by-anyone
(i.e. perceiving no one can control the situation).

It should be noted that primary and secondary apprai-
sals are not termed as such to reflect the order of occur-
rence in the appraisal process and can occur
simultaneously.6,10 That said, Lazarus9 suggested that
challenge and threat appraisal can also be considered as
relational meanings of appraisal components,11 which
refers to an overall evaluation or appraisal of the signifi-
cance of an event.6 For example, when individuals
appraise situations as uncontrollable by oneself and/or
others, this could reflect threat, whereas perceiving an
event as controllable by oneself and/ or others could
reflect challenge.10,11

Researchers have identified that threat appraisals are
linked with unpleasant emotions in sports, and challenge
appraisals are linked with pleasant emotions,11–14 support-
ing propositions from the CMRT6,9 and other sport-specific
stress and appraisal theoretical frameworks.15,16 Based on
the CMRT, discrete emotions are generated by specific
appraisals. However, little research has yet to investigate
the range of stress appraisal components (especially sec-
ondary appraisals) underpinning emotions frequently
experienced by athletes. Specifically, some research has
examined the link between appraisals and categories of
emotions based on their affective tone (i.e. pleasant vs.
unpleasant emotions)11,12,14 or qualitatively explored
appraisals underpinning emotions identified by Lazarus6,9

in competitive athletes.17,18 However, research has yet to
examine how stress appraisal components are directly
linked with discrete emotions, including emotions beyond
those listed by Lazarus.6,9 These include excitement and
dejection, which are frequently experienced by sports
performers.19

Present research
In the present research, we examined the link between pre-
performance stress appraisals and the intensity of emotion
experienced in athletes. It was predicted that challenge apprai-
sals, and appraisals reflective of having control would be
positively related to the intensity of pleasant emotions,
whereas threat appraisals alongside appraisals that reflect
less control, would be positively related to the intensity of
unpleasant emotions. It was also predicted that the intensity
of each emotion would be linked with discrete or specific
combinations of appraisals. Furthermore, aligning with pro-
positions and previous research that challenge and threat
appraisals can be considered as relational meanings,9,11,12

we examined whether centrality, controllable-by-self,
controllable-by-others, and uncontrollable-by-anyone apprai-
sals were linked with each emotion directly and indirectly via
challenge and threat appraisal.

Method

Participants
Participants were 458 university student-athletes (305 men,
149 women; four did not disclose) with an average age of
19.68 (SD= 1.28) years. They competed in a range of
sports for an average of 8.66 (SD= 3.86) years with the
most common being soccer (n= 158), rugby (n= 93), ath-
letics (n= 30), netball (n= 28), swimming (n= 18), field
hockey (n= 17) and basketball (n= 15). Their highest
level of competition was international/national (19%),
regional/county (47%) and club (34%), and their current
level of competition was international/national (14%),
regional/county (28%) and club (58%).

Measures
Appraisals. The 24-item SAM8 was used to measure ath-
letes’ pre-performance appraisals. The SAM comprises
six subscales; threat appraisal (four items; e.g. it is a threa-
tening situation), challenge appraisal (four items; e.g. I was
eager to tackle the situation), centrality (four items; e.g. how
I would be affected by the outcome), controllable-by-self
(four items; e.g. I have the ability to do well),
controllable-by-others (four items; e.g. I have someone
who can help), and uncontrollable-by-anyone (four items;
e.g. the outcome was uncontrollable). Participants were
asked to rate each item following the stem “Just prior to
my most recent match/competition I had thoughts that….”
on a 5-point Likert-type scale anchored from 0 (not at all)
to 4 (extremely).

Emotions. Emotions were measured using the 22-item
Sport Emotion Questionnaire (SEQ).19 The SEQ comprises
adjectives that measure anxiety (five items; e.g. “anxious”),
anger (four items; e.g. “annoyed”), dejection (five items;
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e.g. “dejected”), excitement (four items; e.g. “excited”), and
happiness (four items; e.g. “pleased”). Each item was rated
following the stem “just prior to my latest match/competi-
tion I felt” on a 5-point Likert-type scale anchored from 0
(not at all) to 4 (extremely).

Procedure
Following ethical approval from the first author’s institu-
tion, participants were invited to take part in academic ses-
sions. Participants were provided with an information sheet,
informed about the voluntary nature of participation, and
assured questionnaires were completed anonymously and
about their right to withdraw. After completing a consent
form, participants completed the measures described
above (see note a).a Once completed, participants returned
the questionnaire to the researcher in a sealed envelope
and were thanked for taking part.

Results
Data screening revealed no extremeoutliers or significant devi-
ation from normality for all variables apart from dejection (i.e.
skewness >2). Therefore, we conducted non-parametric ana-
lyses for dejection in subsequent analyses. Descriptive statis-
tics, internal consistencies of scales, and correlations
between variables are presented in Table 1. To aid interpret-
ation of associations between variables, we used Cohen’s
(1988)20 criteria for small (r> .10), medium (r> .30), and
large (r> .50) effects. Notable statistically significant correla-
tions included threat appraisal being positively associated
with all three unpleasant emotions (with medium- to- large
effect sizes), and challenge appraisal being positively asso-
ciated with the two pleasant emotions (with large effect
sizes). Centrality was positively associated with all unpleasant
emotions and excitement (mostly with small effect sizes).
Also, stress appraisals reflective of having control (by
oneself and with support of others) were positively associated
with the pleasant emotions (with medium- to- large effect
sizes) whereas appraisals reflecting not having such control
(e.g. uncontrollable-by-anyone) were associated with the
unpleasant emotions (with small-to-medium effect sizes).

To examine how stress appraisals were linked with each
emotion, we conducted path analyses aligned with previous
research that has examined links between appraisals and
categories of emotions,11,12 and theoretical propositions
regarding challenge and threat appraisal as relational mean-
ings of other appraisal components.9,11,21 Specifically, cen-
trality, controllable-by-self, controllable-by-others, and
uncontrollable-by-anyone appraisals were entered as inde-
pendent variables, then challenge and threats appraisals as
potential mediating variables, and then emotions as
outcome variables. For path analysis, to provide robust esti-
mates of model fit, we applied Satorra-Bentler (S-B) esti-
mation. To ensure no significant pathways were missing

in the final model, the initial model included direct links
between each proposed independent variable (centrality,
controllable-by-self, controllable-by-others and uncontrol-
lable) to both mediating variables (challenge and threat
appraisal) and each emotion (dependent variables), as
well as between challenge and threat appraisals (mediating
variables) and each emotion (outcome variables). This
model also included bidirectional pathways between the
two unpleasant emotions and amongst the three unpleasant
emotions due to their relationships in the correlational ana-
lyses. This initial model revealed a partially adequate model
fit, S-Bχ2 (7)= 24.18, p < .001, CFI= 0.988, TLI= 0.919,
RMSEA= 0.073, SRMR= 0.013 (see note b).b

Amore parsimoniousmodelwas then calculated by remov-
ing the statistically non-significant pathways from the model.
This revised model is displayed in Figure 1(a) and (b), which
revealed an improved, and good model fit, S-Bχ2 (24)=
42.01, p= .01, CFI= 0.988, TLI= 0.975, RMSEA=0.040,
SRMR= 0.023 (see note b).b Figure 1(a) and (b) display the
same final model but presented in separate figures for unpleas-
ant (Figure 1(a)) and pleasant (Figure 1(b)) emotions for ease
of illustration. In terms of links between appraisal components,
centrality, controllable-by-self and controllable-by-others
were positively linked, and uncontrollable-by-anyone
appraisal was inversely linked, with challenge appraisal. In
contrast, centrality and uncontrollable-by-anyone appraisals
were positively linked, and controllable-by-self appraisal was
inversely linked, with threat appraisal.

In regard to addressing our aim of examining the appraisal
components linked with each emotion. Controllable-by-self
and uncontrollable-by-anyone appraisals had direct negative
associations, and both controllable-by-others and threat
appraisals were positively linked, with anxiety.
Uncontrollable-by-anyone and threat appraisals were directly
and positively linked with anger and dejection.
Controllable-by-self, controllable-by-others and challenge
appraisals were positively linked, and threat appraisal was
inversely linked, with happiness. Lastly, controllable-by-self
and challenge appraisal were positively linked with
excitement.

To test for indirect effects for the potential mediating role
of challenge and threat appraisals on the relationships
between the other appraisal components and emotions, we
conducted bootstrapping analyses (with 1000 bootstrap
samples) which is considered one of the most powerful
methods to test for such effects.24 When the 95% confidence
interval does not cross zero, there is evidence of a significant
indirect effect. As shown on Table 2, the indirect effects were
significant for each indirect pathway in the final model, apart
from centrality was not indirectly associated with happiness
via challenge and threat appraisals. Specifically, centrality,
controllable-by-self, controllable-by-others, and uncontrol-
lable-by-anyone appraisals were indirectly associated with
excitement via challenge appraisal. Controllable-by-self
and uncontrollable-by-anyone appraisals were indirectly

Stanger et al. 3
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associated with happiness via challenge and threat appraisals,
whereas controllable-by-others was indirectly associated
with happiness via challenge appraisal. Centrality, uncontrol-
lable-by-anyone and controllable-by-self appraisals were
indirectly linked with anxiety, anger, and dejection via
threat appraisal.

Discussion
This study investigated how pre-performance stress apprai-
sals were associated with emotions in sports. Broadly,

the results supported the notion9,15,16 and previous
research11,12,14 that threat appraisal was positively linked
with unpleasant emotions (i.e. anger, anxiety, and dejec-
tion) whereas challenge appraisal was positively linked
with pleasant emotions (i.e. excitement and happiness).
Unpleasant emotions, especially anger and dejection,
were also associated with appraising events prior to compe-
tition as uncontrollable with these relationships being stron-
ger with dejection. Moreover, a key aspect of the two
pleasant emotions was that these were positively associated
with appraisals of control, either via appraising events as

Figure 1. Figure 1. (a). Pathways for the links between appraisal components and unpleasant emotions in the final model. Note:

Standardised bootstrap coefficients from path analysis are reported. *p ≤.05, **p < .01, *** p < .001. (b). Pathways for the links between

appraisal components and pleasant emotions in the final model. Note: Standardised bootstrap coefficients from path analysis are

reported. *p≤ .05, **p < .01, *** p < .001.

Stanger et al. 5



controllable-by-oneself or controllable-by-others. These
results reveal how specific appraisal components were asso-
ciated with discrete emotions and offer potential implica-
tions for practitioners (e.g. coaches, sport psychologists)
interested in the regulation of appraisals and pre-
performance emotions in sport performers.

Links between appraisal and emotions
In the path analyses, appraising events just prior to com-
petitive performance as uncontrollable-by-anyone and as
a threat were directly and positively associated with pre-
performance anger and dejection. Moreover, centrality
and uncontrollable-by-anyone appraisals were positively,
and controllable-by-self appraisals were negatively, asso-
ciated with anger and dejection via threat. These similar-
ities in associations are perhaps unsurprising given the
positive association between dejection and anger with a
large effect size (r= .61), consistent with previous
research.3,4,19 Therefore, when one experiences anger,
one may also experience elements of dejection, and vice
versa. The strength of associations with some stress
appraisals may offer some, albeit tentative, insight into
the distinct appraisals underpinning these two emotions.
For example, dejection had a negative relationship with
controllable-by-self appraisal (with a small effect size in
the correlational analyses) and was more strongly asso-
ciated with appraising events as uncontrollable-by-
anyone compared to anger. In contrast, anger had no rela-
tionship with controllable-by-self appraisal (i.e. r= .00).
Thus, appraising a lack of personal control over events
could be an aspect most closely associated with experien-
cing dejection, which is an emotion typically associated

with poorer and maladaptive attentional processing in pre-
vious research.3,4

Another possible reason for the lack of distinction
between the stress appraisal components associated with
dejection and anger may be due to the low intensity of
these emotions being reported prior to the performance by
athletes in the present study. It is possible that these
emotions are not particularly prominent just prior to
performance.4 Therefore, researchers wishing to further dis-
entangle the appraisal components associated with these
emotions could consider asking athletes to reflect on
events when these emotions may be more intensely experi-
enced (e.g. post-competition following a defeat) in future
research.

Anxiety had more distinct associations with appraisals
compared to the other unpleasant emotions. Specifically,
controllable-by-others and threat appraisals were directly
and positively linked, whereas uncontrollable-by-anyone
and controllable-by-self appraisals were directly and
inversely linked, with anxiety. Also, centrality and
uncontrollable-by-anyone appraisals were positively asso-
ciated, and controllable-by-self appraisal was negatively,
associated with anxiety via threat. Conceptually, anxiety
has been considered to reflect uncertainty about reaching
a goal or coping with a demand and/or facing an existential
threat.9 Indeed, threat appraisal was more strongly linked
with anxiety than other emotions. Interestingly, anxiety
was positively associated with appraisals that events were
controllable with the support of others, which may contrib-
ute to explaining why uncontrollable-by-anyone appraisal
had a direct inverse association with anxiety. Such apprai-
sals suggest some potential (albeit uncertainty) to cope
with the situation. Thus, experiencing anxiety may be

Table 2. Indirect effects of challenge and threat appraisal on the relationship between other appraisals and emotions.

Path Indirect effect (SE) 95% CIs

Centrality → challenge → excitement .082 (0.019)*** [.046 to .119]

Centrality → challenge and threat → happiness .035 (0.026) [−.017 to .086]

Centrality → threat → anxiety .033 (0.034)*** [.260 to .039]

Centrality → threat → anger .077 (.019)*** [.038 to .115]

Centrality → threat → dejection .082 (.021)*** [.041 to .123]

Controllable-by-self → challenge → excitement .290 (.037)*** [.218 to .363]

Controllable-by-self → challenge and threat→ happiness .285 (.046)*** [.195 to .376]

Controllable-by-self → threat → anxiety −.163 (.035)*** [−.230 to −.095]
Controllable-by-self → threat → anger −.038 (.013)** [−.063 to −.013]
Controllable-by-self → threat → dejection −.041 (.013)** [−.066 to −.016]
Controllable-by-others → challenge → excitement .107 (.021)*** [.067 to .148]

Controllable-by-others → challenge → happiness .098 (.022)*** [.055 to .141]

Uncontrollable-by-anyone → challenge → excitement −.063 (.022)** [−.105 to −.021]
Uncontrollable-by-anyone → challenge and threat → happiness −.100 (.030)** [−.159 to −.041]
Uncontrollable-by-anyone → threat → anxiety .345 (.043)*** [.260 to .429]

Uncontrollable-by-anyone → threat → anger .081 (.022)*** [.037 to .125]

Uncontrollable-by-anyone → threat → dejection .087 (.022)*** [.045 to .129]

Note: Standard errors in parentheses. * p< .05, ** p< .01, *** p< .001.
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more closely associated when one perceives to have lower
self-control over events, but when also appraising such
events as potentially controllable with the support of others.

As expected, challenge and controllable-by-self apprai-
sals were directly and positively associated with excitement
and happiness. These similar associations maybe expected
given the strength of the positive association (r= .71)
between these two emotions, similar to previous research.3,4,19

However, the associations noted with other appraisal compo-
nents could offer deeper insights into the links between
appraisals and the pleasant emotion experienced. For
example, happiness was directly and inversely associated
with threat appraisal, and directly and positively associated
with controllable-by-others appraisal, whereas excitement
was not directly associated with these stress appraisals.
Thus, these findings suggest a key distinction may be in rela-
tion to the appraisal of control. Specifically, appraising events
as controllable-by-self was more strongly linked with excite-
ment, whereas appraising events controllable-by-others was
significantly and positively linked with happiness. These find-
ings highlight that when individuals appraise having the intra-
personal resources to control events, then this would be more
closely associated with excitement. In contrast, when apprais-
ing one has social resources to help control events, this would
be more closely associated with happiness. Previous research
has revealed that excitement is more consistently linked with
attentional processing facilitative for sport performance com-
pared to happiness which has been inconsistently linked with
such outcomes.3,4 Therefore, it is possible that focusing on
developing appraisals where one experiences higher intraper-
sonal control over events could be more helpful for perform-
ance than reliance on the available support of others to control
events.

Our findings also highlight how appraisal components
were linked with challenge and threat appraisals as rela-
tional meanings. Specifically, consistent with previous
research,11 centrality was positively linked with challenge
and threat appraisal. However, perhaps more pertinently,
appraisals reflective of control (by oneself and others)
were positively linked with challenge appraisal, whereas
appraisals reflective of perceiving events as uncontrollable
(including by oneself) were linked with threat appraisal.
Alongside these findings aligning with the CMRT,6,9 they
also align with the Theory of Challenge and Threat States
in Athletes,15,16 whereby high perceived control pre-
competition is proposed to represent a challenge state
whereas low perceived control is reflective of a threat
state. These findings offer additional insight into the import-
ance of perceived control over events prior to competition.

Practical implications, limitations and future research
The current research offers a range of potential practical
implications that could assist athletes in eliciting desirable
pre-performance states. A key appraisal linked with pre-

performance excitement that has been shown to be adaptive
for concentration in previous research,3,4 is appraising
events as controllable-by-oneself. For example, practices
such as mindfulness25 or focusing on controllable goals
such as mastery and approach-focused goals (e.g. aiming
to do your best) rather than ego-oriented goals (e.g. focus-
ing purely on outperforming others),14 may assist athletes in
appraising a greater sense of control approaching competi-
tion and facilitate a more adaptive emotional state.
Moreover, aligning with previous research11,12 and
theory,6,9,15,16 appraisals reflective of higher perceived
control were also positively linked with challenge apprai-
sals. Therefore, alongside approaches targeting personal
control, practitioners could consider strategies targeting
other proposed antecedents of challenge states prior to per-
formance. For instance, practitioners could assist athletes in
implementing cognitive techniques which aim to facilitate
or maintain perceived control, self-efficacy, and adaptive
appraisals, such as via self-talk, imagery, or re-appraisal
techniques including cognitive reframing to assist athletes
with controlling emotions.26,27

There are some limitations that should be noted when
interpreting these findings. First, self-report measures
were used so only subjective experience of emotions was
assessed. Participants also completed measures recalling
their latest performance. Although participants were cur-
rently involved and competing in their respective sport,
we did not specifically ask participants to indicate when
their last competitive performance occurred. Therefore, it
is possible there were differences between participants in
the duration since their latest performance. The study also
adopted a cross-sectional design. Although there is theoret-
ical support for the proposed temporal sequencing between
appraisal and emotions,6,9 the causal direction of relation-
ships cannot be determined by the present study.
Therefore, future research adopting experimental methods
that examine the effects of manipulating appraisal compo-
nents on emotions would advance the current findings.
Moreover, the current study comprised student-athletes
only. Although the present study offered initial insights
about the association between stress appraisals and discrete
emotions in sport performers, we are unsure if these find-
ings transfer or generalise to non-student athletes.
Therefore, researchers could consider addressing this
issue in future research.

We also focused on stress appraisals highlighted by
Peacock and Wong.8 However, there are other secondary
appraisals that could contribute to the elicitation of emo-
tions, including accountability, problem-focused coping
potential, emotion-focused coping potential and future
expectancy.28 For instance, given the rather lack of differ-
entiation between appraisal components linked with
dejection and anger, it is possible that other appraisals
such as accountability may provide deeper insights
about the appraisal components more closely associated
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with anger.28 Therefore, scholars may wish to examine
the contribution of such other appraisals in future
research.

Conclusion
In conclusion, the present research highlighted appraisal
components associated with several pre-performance
unpleasant and pleasant emotions in sport. A key implica-
tion for relevant practitioners (e.g. coaches, sport psycholo-
gists, and athletes) is to understand the effectiveness of
different strategies (e.g. cognitive strategies) to help
enhance self-control over events and facilitate more adap-
tive emotions prior to competition. Future experimental
research investigating the effects of different appraisal com-
ponents on emotions and examining the effects of cognitive
strategies in enhancing self-control prior to competition is
warranted to inform further evidence-based solutions.
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Notes
1. A sub-sample of participants also completed other measures for

burnout, moral disengagement, perfectionism, prosocial behav-
iour, and antisocial behaviour, in sport, which aimed to address
a different study purpose which is reported in a separate
manuscript.

2. Following previous recommendations,22 to assess model fit we
used the chi-square test, the comparative fit index (CFI),
Tucker-Lewis index (TLI), root mean square of approximation
(RMSEA) and standardized root mean squared residual
(SRMR). Conventional criteria23 was applied to aid model eva-
luations whereby χ2/df < 3, CFI and TLI > .90, and RMSEA

and SRMR < .10 were considered reflective of adequate fit,
whereas χ2/df < 2, CFI and TLI > .95, and RMSEA and
SRMR < .06 were considered reflective of a good model fit.
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