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Exercise involvement and trait-anxiety are determinants of physical self-concept:
exercisers exhibit superior profiles compared with non-exercisers
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Abstract:
Physical self-concept represents an important determinant of healthy psychological functioning. It is
influenced by several factors, including physical activity, body competence, and chronic anxiety. In this study
391 women and men were subjected to aerobic (Cooper test) and anaerobic (sit-ups) performance tests and
completed questionnaires assessing their physical self-concept, trait anxiety, and exercise status (i.e. exercising
regularly or not). A hierarchical multiple regression analysis revealed that gender, exercise status, fitness, and
trait-anxiety accounted for 41% of the variance in the physical self-concept (p < .001). Further, exercisers
differed in both aerobic and anaerobic performance measures, and physical self-concept (p < .001) from the nonexercisers. Mediation analysis indicated that the performance indices had negligible impact on the relationship
between exercise status and physical self-concept. Our results imply that mere involvement in regular exercise
has positive effect on physical self-concept that is virtually unaffected by one’s physical performance.
Key words: anxiety, Cooper test, exercise, fitness, self-esteem.
Introduction
As self-esteem represents the evaluative aspect of self-concept, it is heavily influenced by emotional
biases (Lorr& Wunderlich, 1988; Rosenberg, 1962). The most important trait-like factors are negative affect (a
term used for describing a predisposition to experiencing aversive mood states (Watson & Clark, 1984), and,
more specifically, anxiety (Lorr & Wunderlich, 1988; Rosenberg, 1962; Sowislo & Orth, 2013; Watson & Clark,
1984). Based on a literature review, the results of cross-sectional studies yielded a weak link between regular
physical activity and anxiety indices, while the quasi-experimental studies showed a strong association between
these variables (Strong et al., 2005). Further, cross-sectional research results also revealed a moderately positive
correlation between physical activity and physical self-concept (Strong et al., 2005). Therefore, purposeful
physical activity, or habitual exercise appears to be associated with both reduced anxiety and elevated physical
self-concept. This triadic relationship, through which the doubly positive effects of exercise could be
demonstrated was not tested to date.
Physical activity performance and competence represent an important source of self-esteem (Fox,
Biddle, & Boutcher, 2000; Lox, Martin Ginis, & Petruzello, 2010; Scully, Kremer, Meade, Graham, & Dudgeon,
1998; Sonstroem, 1997). The latter is mediated primarily by one’s body image and body competence (Haugen,
Säfvenbom, & Ommundsen, 2011; Scully et al., 1998). According to Sonstroem and Morgan’s (1989) model, the
major components behind the latter association are physical competence, self-efficacy, and acceptance of one’s
physical competence. As all three components are perceived, they have an objective (actual physical
performance) and a subjective (i.e. evaluative) component (Köteles, Kollsete, & Kollsete, 2016; Lox et al.,
2010). An unanswered question is that which objective domains of the physical performance (e.g. strength,
endurance, or both) have an impact on subjective physical self-concept (i.e., body-related self-esteem)?
It appears that regardless of the type and intensity of exercise, mere participation in physical activity
improves physical self-concept. For example, in a 60-minute once a week mixed-exercise intervention study that
lasted for six-month, Alfermann and Stoll (2000) found increased physical self-concept, but no change in traitanxiety scores in 24 middle aged male and female participants. The authors repeated the same study with the
inclusion of a relaxation and a back-strengthening control groups while the frequency of exercise was increased
from one session to two 60-minute sessions per week. Further, an aerobic exercise group was also formed in
addition to the mixed exercise in their first study. To the surprise of the authors, all groups exhibited
improvements in physical self-concept. Considering, the wide-range in exercise intensities used in the
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giving rise to the hypothesis that exercisers (regardless of type, frequency and intensity) may possess higher
physical self-concept than non-exercisers. A later study delivered a shorter (10-week) exercise intervention
programme, consisting of one aerobics class and two step-dance classes every week, to 20 female university
students with the inclusion of a matched inactive control group in which the participants were told not to
undertake any structured physical activity (Aşçı, 2003). The physically active group exhibited increased scores
on measures of physical self-concept and showed decreased trait-anxiety, in contrast to the control group, after
the intervention. Thus, the results of this work suggest that some sort of exercise activity, even if that only
requires minimal effort like in Alfermann and Stoll’s (2000) control groups, may be necessary to see changes in
physical self-concept. As such, the actual difference between doing or not doing the activity could make a
difference in one’s perceived physical self-concept.
This theorem was tested in a large sample of 12th grade girls with depressive symptoms (Dishman et al.,
2006). The results indicated that physical activity and sport participation were positively associated with physical
self-concept that was independent of participants’ cardiovascular (aerobic) fitness level. Accordingly, the link
between participation and physical self-concept may be relatively independent of both, type of exercise activity
and fitness level. However, perhaps independent of sport or exercise participation, gender differences in physical
self-concept also exists between men and women in the favour of the former (Aşçı, 2002; Klomsten, Skaalvik, &
Espnes, 2004). Further, anxiety, which is reversely linked to regular exercise in both cross-sectional and quasiexperimental research (Strong et al., 2005), is usually higher in women than in men (McLean & Anderson, 2009;
Nakazato & Shimonaka, 1989). Therefore, since exercise participation is associated with lower trait-anxiety
(Aşçı, 2003; Fox, 1999) and higher physical self-concept (Alfermann & Stoll, 2000; Aşçı, 2003), the relationship
between these variables in the context of one’ exercise status merits scholastic attention. Trait-anxiety may be
reversely linked to physical self-concept, but objective fitness measures, or the actual physical competence as
based on Sonstroem and Morgan’s (1989) model, may mediate this relationship. The aims of the current work,
therefore, were to test this relationship while controlling for the effects of objective performance indices and to
see whether mere participation is associated with lower trait-anxiety and higher physical self-esteem in
exercisers versus non-exercisers.
Hypotheses
The hypotheses of the current study were as follows: We expected that individuals who exercise
regularly would show higher levels of (1) aerobic and (2) anaerobic performance, and (3) self-concept, and (4)
lower levels of trait anxiety. We also presumed that self-concept will be related to both (5) aerobic and (6)
anaerobic performance, and (7) trait anxiety (in a reverse relationship). Finally, (8) we hypothesized that the
association between physical self-concept and exercise status, at least in part, will be mediated by the objective
measures of aerobic and anaerobic performance.
Method
Participants
Individuals taking physical education courses at a large urban university were solicited to take part in
the study. Whether they exercised or not before the course did not matter, but based on their responses to a
demographic question, participants were grouped into exercising and non-exercising categories. Elite athletes
and those with some medical conditions (being not healthy) were excluded from the study. A total of 391
participants (men: n = 149, Mage = 21.38, SD = 1.85 and women: n = 242, Mage = 21.00, SD = 1.46) have
consented in writing to take part in the study. The sample size was determined a priori using the G* Power v.
3.1.9.2 software (Faul, Erdfelder, Lang, & Buchner, 2007) to ascertain that the number of participants met the
minimum required sample size for all pre-planned statistical analyses (i.e., > 130). The research was conducted
in accord with the Helsinki Declaration (World Medical Association, 2008).
Materials
The 20-item Spielberger Trait-anxiety Inventory (STAI-T FX-2; Spielberger, Gorsuch, & Lushene,
1970) was employed to assess the general/trait level of anxiety on a 4-point Likert scale. Higher scores reflect
higher levels of trait anxiety. The internal consistency of the questionnaire (Cronbach α) in the present research
was .88.
The Physical Self-concept sub-scale of the Tennessee Self-concept Scale (TSCS; Fitts, 1965)
was adopted to measure body-related aspects of self-esteem (i.e. satisfaction with the appearance of the body,
perceived strength and vitality, etc.). This instrument contains 18 items which are rated on a 5-point Likert-scale.
Higher total scores reflect a more positive self-evaluation. The internal consistency of the scale was α = .90 in
the current study.
Procedure
After giving written consent for taking part in the study, participants answered three demographic
questions (age, gender, exercise status) and then completed the STAI and the TSCS. Subsequently, they
performed the 12-minute Cooper test (Cooper, 1968) to determine their aerobic performance. In this test the
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employed for estimating aerobic fitness (Cooper, 1968). On another occasion, participants completed the Army
sit-ups test (Department of the Army, 1992) for determining their anaerobic abdominal muscle strength and
endurance. This test consists of sit-ups the number of which are recorded at exhaustive fatigue or maximum time
of three minutes.
Statistical analysis
Statistical calculations were performed with the Statistical Package for Social Sciences (SPSS v. 25).
Correlation analyses were followed by a hierarchical multiple regression (fully described in the Results section).
Multivariate analysis of variance (MANOVA) was used to determine the possible differences between exercisers
and non-exercisers on physical and psychological measures. Descriptive statistics are presented in context of this
analysis in Table 2. The mediating effects of aerobic (Cooper) and anaerobic (sit-ups) performances were
estimated with the INDIRECT method (an SPSS extension; Preacher & Hayes, 2008).
Results
Initial correlation analyses indicated that physical self-concept correlated significantly with the exercise
status (Hypothesis 3 [H3]; r = .293, r2 = 0.086, p < .01), trait-anxiety (H7; r = -.555, r2 = 0.308, p < .01), Cooper
test (H5; r = .311, r2 = 0.097, p < .01), and number of sit-ups (H6; r = .201, r2 = 0.040, p < .01). Next, a
hierarchical linear multiple regression, using the enter method, was calculated to examine whether exercise
status, gender, Cooper test results, number of sit-ups, and trait-anxiety could predict the physical self-concept.
The test yielded a statistically significant regression equation (F [5, 390] = 55.59, p < .001, R = .65, R2 = .419,
R2 adjusted = .412). The test of the standardized residuals confirmed that the data contained no outliers (i.e., Std.
Residual Min = -2.87, and Std. Residual Max = 2.48). Further tests were performed to determine if the data met
the assumption of collinearity. The results of these tests demonstrated that multicollinearity was not a concern in
the data (exercise status, tolerance = .91, Variance Inflation Factor (VIF) = 1.11; trait-anxiety, tolerance = .96,
VIF = 1.05; Cooper test, tolerance = .85, VIF = 1.18; sit-ups, tolerance = .96, VIF = 1.05; gender, tolerance =
.89, VIF = 1.13). The data also met the assumption of independent errors (Durbin-Watson = 2.01) and the
assumption of non-zero variances (s2 > 0.00). In predicting physical self-concept scores, all the five predictors
(H3, H5-7) contributed statistically significantly to the model (Table 1).
Table 1. Model Coefficients
Model

Constant
Exercise status
Trait anxiety
Cooper
test
results
Number of situps
Gender

Unstandardized
Coefficients
Standard
β
error
70.981
3.198
4.163
.832
-.580
.045
.192
.039

Standardized
Coefficients
Beta

t

Significance (p)

.204
-.508
.205

22.198
5.005
-12.797
4.876

<.001
<.001
<.001
<.001

95% Confidence interval
for β
Lower
Upper
bound
bound
64.69
77.27
2.528
5.798
-.669
-.491
.114
.269

.021

.009

.092

2.325

=.021

.003

.040

2.617

.859

.126

3.048

=.002

.929

4.305

Figure 1. Results of the mediation analysis (regression coefficients ± standard errors). The analysis was
controlled for gender and trait anxiety. C: Direct association; C1: Association after the inclusion of the two
mediating variables.
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For the INDIRECT test, a normal distribution is not necessary and binary variables can be included
(Preacher & Hayes, 2008). The present mediation analysis was controlled for gender and trait anxiety. Its results
indicated a very weak, almost negligible, partial mediation effect (i.e., 95% bias corrected confidence intervals
were - 0.0001 and 0.0195 for aerobic performance and 0.0008 and 0.0147 for anaerobic performance). In other
words, the inclusion of aerobic (Cooper test) and anaerobic (sit-ups) performance did not substantially weaken
the association between exercise status and the physical self-concept (H8) (Figure 1).
Between Groups Differences
A 2 (group: exercisers, non-exercisers) by 2 (gender) MANOVA with four dependent measures (traitanxiety, Coopers test results, sit-ups, and physical self-concept) resulted in a statistically significant multivariate
main effect for exercise status (Pillai’s trace = .119, F [4, 384] = 12.954, p < .001, partial ETA squared [η2] =
.119) and for gender (Pillai’s trace = .105, F [4, 384] = 11.295, p < .001, η2 = .105), but no exercise status by
gender interaction has emerged. The univariate tests revealed that exercisers scored significantly higher on both
aerobic (H1) and anaerobic (H2) tests, as well as on physical self-concept (H3) (p < .001), while no significant
differences in trait anxiety (H4) were found. Moreover, women scored higher on trait-anxiety (p = .029) and
lower on the Cooper test (p < .001) than men, although no a priori hypothesis was formulated for gender
differences. The means and standard deviations, along with the summary of the univariate results, are illustrated
in Table 2.
Table 2. Means and standard deviations of four dependent measures in exercises and non-exercisers as well as in
men and women. Under the descriptive statistics F, p values, and effect sizes (partial ETA squared; η2) are also
shown for group differences. NS = Not Significant.
Groups
Exercisers
(n = 171)
Non-exercisers (n = 220)
F
p
Effect size η2

Physical
concept
67.83 (9.46)
61.85 (9.85)
33.43
< .001
.080

Men
(n = 149)
Women
(n = 242)
F
p
Effect size η2

65.02 (10.30)
64.13 (10.01)
0.46
NS
-

self-

Cooper
test
(km)
2.12 (0.56)
1.89 (0.38)
13.20
< .001
.033

Sit-ups (total)

Trait-anxiety

75.51 (39.30)
59.46 (45.62)
19.7
< .001
.032

41.42 (8.65)
43.01 (8.99)
0.92
NS
-

2.19 (0.50)
1.87 (0.43)
32.91
< .001
.078

68.25 (38.78)
65.39 (46.44)
0.00
NS
-

40.87 (8.85)
43.20 (8.78)
4.83
= .029
.012

Discussion
As predicted, physical self-concept was positively associated with exercise status and both aerobic and
anaerobic exercise performance, while being inversely related to trait anxiety. Despite the statistically significant
results, the positive correlations, based on the coefficients of determination (r2), showed that separately the
variables shared less than 10% of the variance with physical self-concept, the exception being trait-anxiety that
shared slightly over 30% of the variance with this variable. However, jointly, with gender added as another
predictor, these variables accounted for a large proportion of the variance (41%) in physical self-concept.
Nevertheless, while indicators of objective physical performance (both aerobic and anaerobic) were associated
with physical self-concept, their contribution was almost negligible in the mediation of the relationship between
exercise status and physical self-concept.
These findings match those reported by Dishman and colleagues (2006) who found that physical
activity and sport participation was positively related to physical self-concept but it was independent of
participants’ fitness level. One explanation for these findings is that the subjective (evaluative) component has a
dominant impact on physical self-concept as compared to objective (actual) performance. For example, it may be
the result of a linear expectancy effect through subjective association between doing something for which a
reward, or a positive outcome, may be anticipated (Szabo, 2013). In that case, the mode and characteristics of the
action become unimportant, so just by doing it a subjective result may be experienced (Szabo, 2013). Another
explanation is that the subjective evaluation of actual performance changes over time; higher levels of
performance increase the person’s standards thus subjective evaluation remains relatively constant (Köteles et
al., 2016). There is at least one intervention study that found that increase in physical self-concept was linked to
an increase in physical fitness (Schneider, Dunton, & Cooper, 2008). While physical self-concept improved in
other intervention studies too (i.e., Alfermann & Stoll, 2000; Aşçı, 2003), the mediatory role of fitness was not
demonstrated in previous works.
The results of the current work also agree with the intervention studies, showing that short (i.e., 10weeks) or longer duration (i.e. six month) exercise intervention, of different modalities, alter physical self---------------------------------------------------------------------------------------------------------------------------- 583
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acute) changes in self-concept were reported more than half a century ago (Morse & Gergen, 1970). While,
speculative, it may not be impossible that directed attentional focus (generated by the demographic question) to
self-reported exercise status contaminates the responses to questionnaire items measuring physical self-concept
via the Pygmalion, or Rosenthal effect (Rosenthal, 2002). This phenomenon is more plausible in cross-sectional
studies, while action and invested effort may generate expectancy that mediates the outcome in intervention
studies (Szabo, 2013). In both cases inflated ratings of the physical self-concept may be caused by informationbased anticipation or actual action (exercise-based) expectation. Such an effect, however, is no longer observable
when no-action is present, as noted in the control group examined by Aşçı (2003). To control for possible
Pygmalion effects, in cross sectional studies the non-contextual testing of physical self-concept is advised before
linking it to exercise behaviour, to avoid participants making a cognitive connection between the two. The
mediating role of aerobic and anaerobic performance could be estimated more precisely in such a design.
Exercisers scored higher than non-exercisers on physical performance tests, which was expected, or else
the data would be unreliable. They also scored higher on physical self-concept, but not on trait-anxiety.
Therefore, the expected relationship, through which the doubly positive effects of exercise could be
demonstrated separately for exercisers and non-exercisers via lower trait-anxiety and higher physical selfconcept could not be demonstrated in the current work. This finding is in contrast with the results of Aşçı (2003),
but agrees with those reported by Alfermann and Stoll (2000). However, both investigations employed an
intervention and one tested young women only while the other tested an older middle-aged sample. Therefore,
the results cannot be compared. The noted gender differences in trait-anxiety are not novel finding as they were
already reported in the literature (McLean & Anderson, 2009; Nakazato & Shimonaka, 1989). They simply reconfirm the extant knowledge. It should be added, however, the although statistically significant differences
emerged between women and men, the effect size was small (refer to Table 2), suggesting that these findings
have little theoretical or practical implications and do not warrant a special discussion. In contrast to past
research (Aşçı, 2002; Klomsten, Skaalvik, & Espnes, 2004), physical self-concept did not differ between men
and women. A high inter-individual variability may be one explanation for these findings. Another explanation
may be related to a superior emotional stability and/or high self-esteem of women in the currents sample, but this
explanation is highly speculative in lack of relevant measures.
Limitations and strength
The current study is not without limitations. Its cross-sectional nature does not permit causal inferences
and participants came from a young convenience sample that may not be representative. Not assessing the
frequency, intensity, and history of regular exercise is another limitation of the study, because these features of
the exercise behaviour could also be predictors or mediators of physical self-concept. One strength of the work is
that it took an objective measure of both aerobic and anaerobic performance, thus expanding the findings from
an earlier research that only tested cardiovascular fitness (Dishman et al., 2006). While supporting this past
work, the current study further expands the results obtained by Dishman et al. by replicating the finding in
healthy young men and women and demonstrating that anaerobic performance also does not have a significant
impact on the exercise status and physical self-concept relationship.
Main contribution of the work
The subjective claim of participation in a regular physical activity regimen is associated with higher
physical self-concept than that reported by those who admit non-exercising on a regular basis. Gender, traitanxiety, aerobic-, anaerobic performance and exercise status jointly predict a large proportion of the variance
(41%) in the reported scores of physical self-concept.
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