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 Abstract 
    The purposes were to assess the bivariate and multivariate relationships among 
the subdomains of physical self-concept, self-esteem, and objective measures of 
physical fi tness in young healthy female graduate students. Nineteen participants 
were recruited from a local university and completed the Physical Self-Descrip-
tion Questionnaire–Short Form (PSDQ–S) to assess each individual's perceptions 
of her global physical self-concept, self-esteem, and physical fi tness. Subsequent-
ly, a maximal aerobic capacity and muscular strength tests were completed, and 
moderate and signifi cant correlations were found between these measures and 
the corresponding subdomains of the PSDQ–S. Multivariate analyses revealed 
that age and height but not the physical fi tness tests were signifi cant predictors of 
physical self-concept, while none of the variables predicted self-esteem.        

 Physical fi tness is defi ned as “a set of outcomes or traits that relate to the ability to per-
form physical activity ( Welk, 2002 ). Musculoskeletal strength, fl exibility, aerobic capac-
ity, body composition, balance, and agility are the main components of physical fi tness. 
Since physical fi tness is an outcome of regular physical activity participation, under-
standing of the factors that promote physical activity participation are paramount. Psy-
chological factors such as physical self-concept and self-esteem have demonstrated 
relationships with physical activity ( Lemoyne, Valois, & Guay, 2015 ). Physical self-con-
cept is defi ned as individual perceptions of competency regarding one's physical abili-
ties and appearance within the various environments that he or she must function in 
( Buckworth & Dishman, 2002 ). This construct relates to perceptions of an individual's 
ability to execute tasks that require one or more of the components of physical fi tness. 

 The literature suggests a bi-directional relationship between psychological mod-
erators such as physical self-concept on physical activity participation, meaning that 
as physical self-concept increases, so does physical activity participation and vice-ver-
sa ( Bouchard, 2000 ). Physical self-concept comprises several subdomains that include 
muscular strength, endurance, body-fat, and general health ( Marsh, Martin, & Jack-
son, 2010 ). Enhanced physical self-concept have been shown to relate to increased exer-
cise adoption and adherence for Hispanic adolescents ( d  = 0.30) ( Velez, Golem, & Arent, 
2010 ), obese adult males ( d  = 0.91) ( Short, DiCarlo, Steff ee, & Pavlou, 1984 ), sedentary 
middle-aged women ( d  = 0.55) ( Annesi & Westcott, 2005 ). Physical self-concept tends 
to decrease with increasing age ( r  = 0.23) ( Cumming, Standage, Loney, Gammon, Nev-
ille, Sherar,  et al ., 2011 ) and BMI ( d  = 1.16) ( Agarwal, Bhalla, Kaur, & Babbar, 2013 ) and 
is lower in girls and women as compared to their male counterparts ( d  = 1.17) ( Caglar, 
2009 ). From the period of late childhood to early adolescence, girls tend to have lower 
physical self-concept than boys ( Hayes, Crocker, & Kowalski, 1999; Asci, 2002 ). No es-
tablished relationship has been reported between physical self-concept and physical fi t-
ness for young women. Physical self-concept and physical activity has been shown to 
be lower in girls than boys and this pattern of reduced physical self-concept and physi-
cal activity persists into young adulthood, as many women tend to pursue higher edu-
cation, enter the workforce, and or have increased family obligations. 

 Physical self-concept is part of a multidimensional hierarchical model of self which 
positions this construct as a psychological domain at the same level as emotional, 
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social, and academic self-concepts. Overall self-concept, 
described as how an individual organizes these vari-
ous perceptions, is positioned at the apex of this model 
( Buckworth & Dishman, 2002 ). Overall self-concept is 
necessary for an individual to determine how they feel 
about these self-perceptions, and determines overall 
self-esteem: self-concept relates to perceptions of self, 
whereas self-esteem refers to the feelings one has based 
on individual evaluations of these perceptions ( Sonstro-
em & Morgan, 1989 ). Various types of physical activities 
have been shown to have moderating relationships on 
self-esteem. A systematic review conducted by Spence, 
McGannon, and Poon (2005) reviewed 113 studies to ex-
amine the weighted eff ect sizes of various moderators 
of exercise and self-esteem. They found small eff ect siz-
es for aerobic ( d  = 0.25) and resistance training ( d  = 0.26) 
exercise participation on self-esteem. They found small 
to medium eff ect sizes for measures of aerobic capac-
ity ( d  = 0.32), body composition ( d  = 0.38), and muscular 
strength ( d  = 0.37) on self-esteem. 

 Since physical fi tness is an outcome of physical ac-
tivity participation and physical self-concept is related 
to physical activity participation, the question remains 
as to the relationships between objective measures of 
physical fi tness and physical self-concept. Young wom-
en were participants in this study because they tend to 
have lower physical self-concept than men and report 
lower physical activity than men when demograph-
ic and socioeconomic factors such as race, age, and in-
come are controlled (Centers for Disease Control and 
Prevention (CDC): Division of Nutrition, Physical Ac-
tivity, and Obesity, National Center for Chronic Dis-
ease Prevention and Health Promotion, December 1, 
2011; Centers for Disease Control and Prevention, 2013). 
 Monroe, Thomas, Lagally, and Cox (2010 ) examined 
these relationships in college-aged students and found 
moderate to strong relationships between measures of 
physical fi tness and self-perceptions of competency. An 
understanding of the relationships among physical self-
concept, self-esteem, and physical fi tness measures that 
utilize maximal aerobic and strength tests for this popu-
lation are the purposes for this study. 

   Hypothesis 1 . Signifi cant, positive linear relationships 
will exist between objective measures of muscu-
lar strength, aerobic capacity, and BMI with the 
corresponding self-perceptions of these measures.  

   Hypothesis 2 . Signifi cant, positive linear relationships 
will exist between objective measures of muscu-
lar strength, aerobic capacity, BMI, resting blood 
pressure, and self-perceived health status.  

   Hypothesis 3 . Signifi cant, positive linear relationships 
will exist between objective measures of muscular 
strength, aerobic capacity, and self-perceptions of 
being physically active.  

   Hypothesis 4 . Signifi cant, positive linear relationships 
will exist between objective measures of muscular 
strength, aerobic capacity, resting blood pressure, 
and anthropometry with global physical self-con-
cept and self-esteem.      

 Method  

 Participants 
 Twenty students enrolled in a graduate physical ther-
apy program were recruited from a local university in 
Houston, Texas as a sample of convenience; nineteen 
complete data sets were analyzed. The inclusion crite-
ria were: between 18-30 yr. of age, with no report of cur-
rent participation in organized recreational activities or 
sports teams. The exclusion criterion was any self-report 
of a current medical condition as cited on the Physical 
Activity Readiness Questionnaire ( Thomas, Reading, & 
Shephard, 1992 ). Informed consent was received from 
each participant as approved by the Texas Woman's Uni-
versity Institutional Review Board. The PSDQ–S and
physical fi tness tests were completed in one day. Each 
participant performed the objective health and physi-
cal fi tness tests in the sequence described in the sections 
below. The PSDQ–S was completed prior to commence-
ment of the physical fi tness measures.   

 Measures  
 Self-reported physical activity  .—  The International Physi-
cal Activity Questionnaire (IPAQ) was completed by 
each participant for descriptive purposes to character-
ize the self-reported volume of physical activity per-
formed over the previous 7 days. The IPAQ is widely 
used in large scale research studies to assess physi-
cal activity levels ( Fogelholm, Malmberg, Suni, Sant-
tila, Kyrolainen, Mantysaari,  et al ., 2006 ;  Bauman, Ain-
sworth, Sallis, Hagstromer, Craig, Bull,  et al ., 2011 ;  Lee, 
Macfarlane, Lam, & Stewart, 2011 ). Previous studies 
have documented the IPAQ's test-rest reliability ( r  = 0.3 
– 0.8) and concurrent/criterion validity ( r  = 0.55 – 0.71) 
to be moderate ( Tehard, Saris, Astrup, Martinez, Tay-
lor, Barbe,  et al ., 2005 ;  Fogelholm,  et al ., 2006 ;  Hag-
stromer, Oja, & Sjostrom, 2006 ;  Macfarlane, Lee, Ho, 
Chan, & Chan, 2006 ;  Mader, Martin, Schutz, & Marti, 
2006 ;  Forsen, Loland, Vuillemin, Chinapaw, van Pop-
pel, Mokkink,  et al ., 2010 ;  Lee,  et al ., 2011 ). The IPAQ 
inquires about the various types of physical activi-
ties associated with household, transportation, occu-
pational, and recreational pursuits. The intensity, fre-
quency and durations of each type of physical activity 
can be quantifi ed, summed, and expressed as the num-
ber of minutes spent performing activities at a partic-
ular intensity, e.g., metabolic equivalents (METs) per 
week. The physical activities documented are those that 
are used to enhance overall health through formal exer-
cise programs, occupational tasks, household chores, 
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and modes of transportation that are moderate to vig-
orously intense. Moderate physical is defi ned as physi-
cal activity with an energy expenditure of 4 METs while 
vigorous physical activity is defi ned as physical activ-
ity with an energy expenditure of 8 METs, with activity 
volume expressed as the number minutes spent at each 
intensity level per week ( The IPAQ Group, November, 
2005 ).   

 Physical self-concept  .—  The Physical Self-Description 
Questionnaire–Short Form (PSDQ–S) was used to mea-
sure physical self-concept, self-esteem, and self-per-
ceptions for each component of fi tness and health. The 
PSDQ–S was developed by  Marsh (Marsh, 1996 ;  Peart, 
Marsh, & Richard, 2005; Marsh,  et al ., 2010  ) to mea-
sure the multiple dimensions of physical self-concept. 
The PSDQ–S comprises nine distinct subdomains and 
two global measures. Only the Body fat, Endurance, 
Strength, Activity, Health, and the two global measures 
of Physical self-concept and Self-esteem were evaluat-
ed. The responses that pertained to each domain were 
averaged (Marsh, 1996 ). Each question was scored on a 
Likert scale anchored by 1: False and 6: True. Some of 
the questions utilize a reverse scoring method for neg-
atively phrased questions to prevent the respondents 
from answering the questions in a socially desirable 
manner, and the responses to questions were re-cod-
ed appropriately for data analysis. The maximum av-
erage score for each sub-domain is 6. The psychometric 
properties of the PSDQ–S have been reported in the lit-
erature, and it has well-established internal consisten-
cy (median  α  = 0.92) and test stability [ r  = 0.69 (14 mo.); 
 r  = 0.83 (3 mo.)] with populations from several diff erent 
cultures and age groups ( Marsh,  et al ., 2010 ).   

 Health measures  .—  Height and weight were measured 
with a stadiometer and the Tanita® BF-350 body com-
position scale (Arlington, IL), respectively, and BMI 
was calculated. Resting blood pressure and heart rate 
assessed via an electronic sphygmomanometer. Both 
the systolic and diastolic blood pressure readings will 
be utilized for the data analysis. The Physical Activity 
Readiness Questionnaire (PAR–Q) was completed to de-
termine if the participants were able to safely conduct 
the objective physical fi tness tests without prior consul-
tation from a physician.   

 Physical fi tness tests  .—   Muscular strength  was measured 
by the isotonic 3 repetition maximum (3-RM) loads lifted 
using the seated chest press, seated row, and supine leg 
press (QuantumFitness®; Staff ord, TX), which were di-
vided by each participant's body weight and multiplied 
by 100 to provide a relative measure of strength (3-RM/
BW%). Three diff erent sets of muscles were assessed: 
(1) pectorals, deltoids, and triceps; (2) latissimus dorsi, 
deltoids, and biceps brachii; and (3) quadriceps, gluteal 
muscles, and hamstrings. For participants able to per-
form repetition maximums that exceeded three at the 
highest allowable weight that could be selected for the 

machine, their 3-RM was estimated using the Brzycki 
equation, which has excellent reliability (ICC: 0.95–0.98) 
and validity (error rate: 3.0–6.3%) with 1-repetition max-
imum (1-RM) tests ( McNair, Colvin, & Reid, 2011 ;  Ab-
dul-Hameed, Rangra, Shareef, & Hussain, 2012 ).  Maxi-
mal aerobic capacit y was measured as the maximal oxygen
consumption (VO 2  max), which was assessed using a 
metabolic cart (ParvoMedics TrueOne® 2400; Sandy, 
UT) and the Bruce protocol multi-staged maximal tread-
mill test ( Heyward, 2006 ; American College of Sports 
Medicine,  Thompson, Gordon, & Pescatello, 2010 ). 
Blood pressure and heart rate were monitored during 
the treadmill test via a manual sphygmomanometer 
and Polar® (Lake Success, NY) heart rate monitor, re-
spectively. Maximal oxygen consumption was reached 
when the respiratory exchange ratio was greater than 
1.0 or if the participant requested to discontinue the 
test, for any reason. The test-retest reliability ( r  = 0.98–
0.99) of the ParvoMedics TrueOne® 2400 metabolic cart 
and the Bruce protocol for the assessment of VO 2 max 
have been well established in previous research reports 
( Crouter, Antczak, Hudak, DellaValle, & Haas, 2006 ; 
 Macfarlane & Wu, 2013 ).    

 Statistical Analysis 
 Data were analyzed using Statistical Program for the 
Social Sciences (SPSS) Version 21.0 for Windows (IBM 
Inc., Chicago, IL). Each variable was checked for nor-
mality, linearity, and equality of variances. Means and 
standard deviations ( SD ) were calculated for the fol-
lowing variables: each physical fi tness measure, and 
the Body fat, Endurance, Strength, Health, Activity, 
and global measures of Physical self-concept and Self-
esteem from the PSDQ–S. The Pearson Product Moment 
Correlation ( r ) was utilized to determine the bivariate 
relationships between each subdomain of the PSDQ–S 
and each corresponding physical fi tness measure using 
a one-tailed test with alpha set at 0.05. The bivariate cor-
relations to be examined were, for Hypothesis 1, Body 
fat, Endurance, and Strength subdomains from the 
PSDQ–S and BMI, VO 2 max, and isotonic strength mea-
sures. For Hypothesis 2, the comparisons were between 
the Health subdomain from the PSDQ–S and systolic 
and diastolic blood pressure and each physical fi t-
ness measure. For Hypothesis 3, the comparisons were 
between the activity subdomain from the PSDQ–S and 
each physical fi tness measure. For Hypothesis 4, com-
parisons were between the global measure of Physical 
self-concept and Self-esteem and each measure of phys-
ical fi tness. A multivariate linear regression model was 
constructed to predict physical self-concept with the 
demographic factors of age and height entered into the 
fi rst block (weight was excluded because it was used to 
normalize the objective measures of muscular strength 
and aerobic fi tness). In the second block VO 2 max, chest 
press, seat row, leg press, diastolic blood pressure, and 
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systolic blood pressure variables were entered as pre-
dictors in the model. Finally, another multivariate lin-
ear regression model was used to predict self-esteem 
using the same two blocks of variables to predict physi-
cal self-concept.    

 Results 
 Twenty female students were recruited for this study, 
and nineteen completed the entire battery of physical 
fi tness tests and the PSDQ–S questionnaire (see descrip-
tive statistics in  Table 1 ). Two of the 19 participants were 
able to perform repetitions on the isotonic strength tests 
that exceeded three repetitions at the highest settings on 
one or more of the machines used, or they were able to 
perform repetitions that exceeded the machine's capac-
ity; therefore, the Brzycki equation was used for those 
participants to estimate the 3-RM load. All data met the 
assumptions of normality and equality of variances.    

 All bivariate correlations pertaining to the hypoth-
eses are presented in  Table 2 . For Hypothesis 1, a strong 
and signifi cant positive correlation was found between 
the PSDQ–S Endurance subdomain and maximal aero-
bic capacity (VO 2 max); however, the PSDQ–S Strength 
subdomain had moderate and signifi cant positive cor-

relations with isotonic chest and leg press loads lifted 
relative to bodyweight percentage. For Hypothesis 2, 
the PSDQ–S Health subdomain had no signifi cant cor-
relations with any of the objective measures. For Hy-
pothesis 3, the PSDQ–S Activity subdomain demon-
strated moderate but signifi cant relationships with two 
of the three isotonic strength tests, the seated row and 
the leg press. No other signifi cant relationships were 
found. For Hypothesis 4, physical self-concept had no 
signifi cant correlations with any of the objective mea-
sures of physical fi tness. Self-esteem had moderate and 
signifi cant correlations with the seated row and leg 
press loads lifted per bodyweight percentages.    

 The results of the hierarchical multiple linear re-
gression to predict physical self-concept revealed that 
the overall model was signifi cant ( F  8, 10  = 3.21,  p  = .04, adj 
 R  2  = .495 ( Table 3 ). However, addition of the physical fi t-
ness predictors to the model did not signifi cantly im-
prove model fi t (Δ R  2  = 0.48,  F  6, 10  = 2.84,  p  = .07). Upon ex-
amination of the individual predictors, systolic blood 
pressure was the only variable that signifi cantly pre-
dicted global perceived self-concept scores when con-
trolling for the other variables in the model (β = −0.74, 
 p  = .03) ( Table 4 ). These results suggest that as women's 
systolic blood pressure increases, their global perceived 
self-concept decreases.       

 The results of the second hierarchical multiple linear 
regression to predict global self-esteem revealed that 
the overall model was not signifi cant ( F  8, 10  = 2.55,  p  = .08, 
adj  R  2  = 0.41) ( Table 5 ). In addition, adding the physical 
fi tness predictors to the model did not signifi cantly im-
prove model fi t (Δ R  2  = 0.61,  F  6, 10  = 3.11,  p  = .06). Further-
more, no predictors signifi cantly predicted global self-
esteem scores ( Table 6 ).         

 Discussion 
 This study examined the relationships among percep-
tions of physical fi tness and health with actual health 
and fi tness measures for healthy young women. For 
this group, the relationships between perceptions of 
strength and endurance with the actual measures were 
strong. All three isotonic measures tested large muscle 
groups of the upper and lower body using movements 
that require synergistic activation of these muscle 
groups. The Strength subdomain of the PSDQ–S may 
be refl ective of physical tasks that require use of large 
muscles working together to accomplish a task. Other 
modes of strength testing should be performed such 
as 1-RM testing and isokinetic testing of these same 
muscle groups to ascertain if these modes of testing 
would provide a stronger relationship to the Strength 
subdomain. The fi ndings showed stronger relation-
ships among measures of muscular strength and the 
PSDQ–S Strength subdomain than a similar study done 
by  Monroe,  et al . (2010 ), which quantifi ed the relation-
ships between objective physical fi tness measures and 

 TABLE 1  
 Demographic, Anthropometric, Physical Fitness, Physical 

Activity, and PSDQ–S Subdomains ( N  = 19)  

 M  SD 

Age 24.84 1.74

Height (cm) 163.43 5.29

Weight (kg) 66.03 11.44

BMI (kg/m2) 24.76 4.35

VO 2 max (ml O 2  kg −1  min −1 ) 35.43 8.21

Systolic BP (mmHg) 50.65 14.15

Diastolic BP (mmHg) 76.29 23.38

Chest press† 51.49 14.26

Seated row† 77.78 23.71

Leg press† 178.66 47.95

PSDQ–S Score

Activity 5.51 0.43

Body fat 3.11 1.16

Health 4.12 1.05

Endurance 3.11 1.16

Strength 79.05 8.34

Physical self-concept 4.66 1.17

Self-esteem 3.45 0.87

Moderate physical activity‡ 211.67 143.73

Vigorous physical activity‡ 216.33 343.88

  Note  †Load lifted (kg)/bodyweight (kg) × 100%; ‡Minutes of 
physical activity per week. 
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self-perceptions using the PSDQ with college students. 
The current study used measures that were more refl ec-
tive of maximal muscular strength, while Monroe,  et al . 
used a muscular fi tness test more indicative of muscular 
endurance (maximal number of curl-ups completed in 
1 min.). The use of submaximal muscular tests vs. tests 
that examine the maximal contractile properties of mus-

cles may explain the lower correlations and eff ect sizes 
found in Monroe,  et al . The relationships found between 
the PSDQ–S Strength subdomain and the objective mea-
sures were also stronger than those found  Amesberger, 
Finkenzeller, Wurth, and Muller (2011 ) who examined 
self-perceptions of muscular strength with objective 
measures but in elderly individuals. They found weak 

 TABLE 2  
 Bivariate Relationships Between Self Perceptions of Physical Fitness, Health, and Global Physical Self-concept and Self-esteem 

With Objective Measures of Physical Fitness and Health  

PSDQ–S 
Subdomain BMI VO 2 max Chest Press Seated Row Leg Press Systolic BP Diastolic BP

1. Body fat −0.01 0.12 −0.38 0.02 −0.19

2. Endurance −0.57 † 0.73 † 0.24 0.73 † 0.72 † 

−0.96, −0.14 0.38, 1.0 0.38, 1.0 0.37, 1.0

3. Strength 0.02 0.15 0.55 † 0.34 0.53 † 

0.12, 0.98 0.10, 0.95

4. Activity −0.28 0.38 0.28 0.62 † 0.64 † 

0.22, 1.0 0.24, 1.0

5. Health −0.31 0.20 0.05 0.03 0.12 −0.12 0.18

6. Physical self- 
concept −0.02 0.13 0.33 0.10 0.31

7. Self-esteem −0.20 0.25 −0.05 0.52 * 0.58 † 

0.09, 0.79 0.17, 0.82

 *  One-tailed  p  < .05. 
 †  One-tailed  p  < .01. 

 TABLE 3  
 Multiple Linear Regression to Predict Global Physical Self-concept  

Model  R  R  2 Adj  R  2  SE  Est.
Change Statistics

Δ R  2 Δ F  df  1  df  2  p 

Model 1 0.49 0.24 0.15 1.08 0.24 2.56 2 16 .11

Model 2 0.85 0.72 0.50 0.83 0.48 2.84 8 10 .04

  Note  Model 1: Age, Height; Model 2: Model 1 + BMI, VO 2 max, Systolic BP, Diastolic BP, Chest Press, Seated Row, Leg Press. 

 TABLE 4  
 Regression Coeffi  cients From Regression Predicting Global Physical Self-concept  

Model Variable
Unstandardized 

Coeffi  cients
Standardized 
Coeffi  cients  t  p 

 B  SE β

Model 1 (Constant) −1.75 9.42 −0.19 .86

Age −0.21 0.15 −0.32 −1.43 .17

Height 0.07 0.05 0.32 1.46 .16

Model 2 (Constant) 4.07 7.55 0.54 .60

Age −0.26 0.15 −0.39 −1.74 .11

Height 0.06 0.04 0.27 1.49 .17

   VO 2 max 0.04 0.04 0.27 0.95 .36

Chest Press −0.01 0.02 −0.11 −0.44 .67

Seat Row −0.05 0.03 −0.94 −1.90 .09

Leg Press 0.03 0.01 1.07 2.10 .06

Diastolic BP 0.09 0.04 0.65 2.16 .06

Systolic BP −0.10 0.04 −0.74 −2.58 .03
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to moderate correlations among lower extremity con-
centric muscle strength, power (jump height), and the 
PSDQ–S Strength subdomain. The disparity of the rela-
tionships between the objective and self-perceived mea-
sures may be refl ective of the divergent ages between 
the current sample and Monroe,  et al .'s. 

 The relationship between the PSDQ–S Endurance 
subdomain and maximal aerobic capacity (VO 2 max) 
demonstrated the strongest relationship of all the sub-
domains of the PSDQ–S and the corresponding objec-
tive measure. The study found a stronger relationship 
between these two measures than the studies conduct-
ed by  Amesberger,  et al . (2011 ) and  Monroe,  et al . (2010 ), 
in which they evaluated the relationships between aer-
obic capacity and the PSDQ–S Endurance subdomain. 
Aerobic capacity was assessed using a maximal tread-
mill test, whereas the previous two studies assessed 
aerobic capacity using a submaximal treadmill and 
maximal bicycle test protocol, respectively. Previous lit-
erature has noted potential errors in the estimation of 
maximal aerobic capacity using submaximal protocols 
and cycle ergometry, as they have been shown to under-
estimate maximal aerobic capacity ( American College 
of Sports Medicine,  et al ., 2010 ). This study also found 
moderate relationships among the PSDQ–S Endurance 
subdomain and two of the isotonic strength measures, 
the seated row and the leg press. It is unclear what the 
physiological relationships are among these measures of 

strength and self-perceptions of endurance, other than 
the questions used for the PSDQ–S Endurance subdo-
main which make inquiries regarding self-perceptions 
of physical activities that require muscular endurance 
of the lower extremities (e.g., running, skiing) and the 
upper extremities (e.g., swimming, aerobic classes). 

 There are few published studies that examine the re-
lationships between self-perceptions of health with ob-
jective measures of health and physical fi tness for young 
adult women ( Lamb, 1992 ; Van Vorst,  Buckworth, & 
Mattern, 2002 ;  Schneider, Dunton, & Cooper, 2008 ;  An-
nesi, 2010 ;  Monroe,  et al ., 2010 ;  Lemoyne,  et al ., 2015 ). 
Many of the studies that examine the relationships 
with self-perceptions of health are done with elderly in-
dividuals using physical function, quality of life, and 
mortality as the correlate measures ( King, Pruitt, Phil-
lips, Oka, Rodenburg, & Haskell, 2000;  Wojcicki, Szabo, 
White, Mailey, Kramer, & McAuley, 2013  ). The PSDQ–S 
Health subdomain demonstrated a moderate relation-
ship with only one physical fi tness measure, BMI. The 
lack of a correlation with any of the other physical fi t-
ness measures supports the fi ndings of  Schneider,  et al . 
(2008 ), who found that improvements in objectively 
measured aerobic fi tness did not manifest in changes 
in any subdomain of the PSDQ–S for sedentary adoles-
cent girls. Other published reports refute these fi ndings; 
 Warr, Scofi eld, Spiering, & Alvar, 2013  noted that de-
ployed soldiers who were able to perform strength and 

 TABLE 5  
 Multiple Linear Regression to Predict Global Self-esteem  

Model  R  R  2 Adj  R  2  SE  Est.
Change Statistics

Δ R  2 Δ F  df  1  df  2  p 

Model 1 0.24 0.06 −0.06 0.89 0.06 0.48 2 16 .63

Model 2 0.81 0.67 0.41 0.67 0.61 3.11 6 10 .06

  Note  Model 1: Age, Height; Model 2: Model 1 + BMI, VO 2 max, Systolic BP, Diastolic BP, Chest Press, Seated Row, Leg Press. 

 TABLE 6  

 Regression Coeffi  cients From Regression Predicting Self-esteem  

Model
Unstandardized 

Coefficients
Standardized 
Coefficients  t  p 

 B  SE β

Model 1 (Constant) −4.11 7.78 −0.53 .61

Age 0.05 0.12 0.10 0.41 .69

Height 0.04 0.04 0.24 0.96 .35

Model 2 (Constant) 0.03 6.05 0.01 1.0

Age 0.03 0.12 0.06 0.26 .80

Height 0.02 0.03 0.10 0.50 .63

       VO 2 max −0.03 0.03 −0.32 −1.04 .32

Chest Press −0.03 0.02 −0.54 −2.02 .07

Seat Row −0.07 0.02 −0.15 −0.28 .79

Leg Press 0.02 0.01 1.17 2.13 .06

Diastolic BP −0.04 0.03 −0.34 −1.06 .32

Systolic BP 0.02 0.03 0.22 0.70 .50
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aerobic training more frequently had higher upper body 
strength and fat mass reduction as compared to soldiers 
who trained less frequently. In addition, a higher per-
centage of soldiers reported enhanced perceptions of 
optimal health as compared to the soldiers who trained 
less frequently. When stratifi ed by perceptions of opti-
mal health, the soldiers with enhanced perceptions of 
health during deployment had larger improvements in 
aerobic capacity and more weight loss compared to sol-
diers who reported no changes or reductions in health 
status. Comparable to the current study, Warr,  et al . uti-
lized direct measures of muscular strength and endur-
ance, which may have yielded stronger relationships 
with perceptions of health. Similar fi ndings were en-
countered in other published studies that examined the 
relationships between self-perceived health status and 
objective measures of aerobic capacity utilizing maxi-
mal tests of this fi tness component ( Gander, Lee, Sui, 
Hebert, Hooker, & Blair, 2011 ;  Mota, Santos, Silva, Aires, 
Martins, & Vale, 2012 ). 

 No relationship was found between the PSDQ–S 
Body Fat subdomain and BMI. There are several plau-
sible reasons for this unusual fi nding. The women in 
this study reported participation in moderate to vigor-
ous physical activities that were much higher than the 
national average based on age and sex ( Centers for Dis-
ease Control and Prevention, 2013 ). Although the cur-
rent study did not directly assess lean body mass devel-
opment, it is not refl ected in BMI. Future studies should 
employ direct measures of body composition such as 
air displacement plethysmography or bioelectrical im-
pedance. Another possible reason for this fi nding is the 
IPAQ, used to assess physical activity, inquired about 
participation in aerobic activities that tend to reduce 
fat-mass; the IPAQ does not assess participation in re-
sistance-based activities that promote the development 
of lean mass. Establishing relationships between per-
ceptions of adiposity and actual adiposity may require 
more information about participation in these various 
types of physical activities. Statements such as, “I have 
too much fat on my body” and “my waist is too large” 
appear to assess perceptions of excessive adiposity and 
disproportionate bodily dimensions. 

 The lack of relationships between the Health subdo-
main and all of the objective physical fi tness and health 
measures was not expected. The perceptions of being 
“healthy” were unrelated to physical fi tness, and thus it 
appears from this study that young active women may 
view themselves as being healthy but not necessarily 
“fi t.” The state of being “healthy” is defi ned by the World 
Health Organization (1947) “as the state of complete 
physical, mental, and social well-being, and not merely 
the absence of disease or infi rmity.” It may be that the 
type of questions used to assess the PSDQ–S Health do-
main evaluates the latter and not the former aspects of 
this defi nition. It appears that the PSDQ–S Health sub-

domain taps illness and not wellness. Questions such as 
“I have to go to the doctor because of illness more than 
most people my age” are questions that are refl ective of 
being ill, as opposed to not being in a state of optimal 
health. The eff ect sizes between perceptions of health 
and physiological parameters such as blood pressure, 
BMI, and physical fi tness were negligible. 

 The Activity subdomain demonstrated moderate 
relationships with two of the isotonic strength mea-
sures, the seated row and the leg press. This was an un-
expected fi nding because the types of questions that 
are used, such as “I often do exercise or activities that 
make me breathe hard” or “I do physically active things 
(e.g., jog, dance, bicycle, aerobics, gym, swim) at least 
three times a week” appear to tap participation in aer-
obically-based physical activities. Maximal aerobic ca-
pacity demonstrated a moderate relationship with this 
domain but the lack of power limited the signifi cance 
of this relationship.  Lamb (1992 ) performed a similar 
study that examined the relationships among various 
self-reported physical activities and objective measures 
of physical fi tness for young, college-aged adults. He 
found correlations that ranged from –0.03 to 0.33 be-
tween self-reported measures of participation in total, 
very hard, hard, and moderate levels of physical ac-
tivity with objective measures of aerobic capacity and 
body fat; only the correlation between very hard physi-
cal activity and aerobic capacity were signifi cant. The 
questionnaire used in that study (the Liverpool Ques-
tionnaire) quantifi es the energy expenditures for physi-
cal activities performed over the past 14 days to derive 
four categories of physical activity participation. Maxi-
mal aerobic capacity demonstrated a moderate relation-
ship with this domain but the lack of power limited the 
signifi cance of this relationship. The original intent of 
the PSDQ–S was to assess the multi-dimensionality of 
physical self-concept. PSDQ–S subdomains such as Ac-
tivity were not designed to quantify physical activity 
participation or energy expenditure as in Lamb's study, 
but to assess an individual's self-perceived competen-
cy in being able to engage in various physical activities 
that are moderately to vigorously intense several times 
a week. Similar to the signifi cant correlations found be-
tween the Endurance subdomain and the two isotonic 
strength measures, it is possible that the strength of the 
muscle groups of the upper back, biceps, forearms, and 
the muscle groups of the quadriceps, hamstrings, and 
hips play a signifi cant role in the perceptions of being 
able to carry out the aerobically-based physical activi-
ties described for the Activity subdomain. 

 Global physical self-concept had no signifi cant rela-
tionships with any of the objective physical fi tness mea-
sures, while global self-esteem had signifi cant relation-
ships with the isotonic measures only. Global physical 
self-concept had a moderately strong but non-signifi -
cant relationship with the chest and leg press measures 
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as indicated by the large confi dence intervals and small 
eff ect sizes found between these two isotonic measures 
and global physical self-concept. Because of the multi-
dimensionality of physical self-concept and the elevat-
ed position it occupies on the self-concept hierarchy, 
measures of fi tness such as body composition and aero-
bic capacity would also have been expected to have sig-
nifi cant relationships with this measure.  Carraro, Scar-
pa, and Ventura (2010 ) published a study that examined 
the relationships between physical self-concept and ob-
jective physical fi tness measures for Italian adolescents. 
They found moderate but signifi cant relationships be-
tween the Global Physical Self-Concept from the PSDQ 
and objective measures of upper body muscle endur-
ance, aerobic capacity and lower extremity power 
which were components of the EUROFIT physical fi t-
ness battery. In contrast,  Annesi and Westcott (2005 ) 
found no relationships between global physical self-
concept assessed via the Tennessee Physical Self-Con-
cept scale and maximal isometric upper extremity force 
in sedentary older women who completed a 10-wk. re-
sistance-training program.  Monroe,  et al . (2010 ) found 
moderate to weak relationships between global physi-
cal self-concept and submaximal aerobic capacity, mus-
cular endurance of the trunk, and BMI. It appears that 
the relationships between global physical self-concept 
and muscular strength may be aff ected by the method 
of assessment, submaximal vs. maximal, which can be 
further delineated in studies that compare these modes 
of assessments with more adequately powered studies. 

 The current study found age and height combined 
in the multivariate analysis to predict physical self-con-
cept. It is well established that advanced age is char-
acterized by lower physical self-concept, but similar 
changes in height self-concept are not as well estab-
lished. It is plausible to consider individuals who are 
taller than average are more apt to pursue certain rec-
reational activities in which height is an advantage. 
When analyzed individually and via multivariate anal-
yses, the physical fi tness components did not enhance 
the prediction of physical concept. Peculiarly, systolic 
blood pressure predicted physical self-concept in this 
analysis, whereas it did not when assessed using bi-
variate correlations. The contradictory relationship be-
tween systolic blood pressure and physical self-concept 
when analyzed via bivariate correlations vs. the use of 
beta coeffi  cients may be due to the contrasting meth-
ods of analysis. The multivariate analysis allowed for 
the relationship between systolic blood pressure and 
physical self-concept to be evident while controlling for 
muscular strength, aerobic capacity, and anthropomet-
ric measures, all of which have been shown to infl uence 
physical self-concept. Blood pressure is a physiologi-
cal measure that is refl ects the function of the aerobic, 
renal, endocrine, and neurological systems ( Grekin & 
Gross, 1983 ;  Guyenet, 2006 ;  Wojtusik & Sulowicz, 2012 ). 

 Global self-esteem had strong relationships with two 
of the isotonic strength assessments, seated row and the 
leg press. The fi ndings of a relationship between iso-
tonic strength measures and self-esteem parallels the 
fi ndings by Spence, McGannon, and Poon (2005), who 
conducted a systematic review examining the eff ects of 
exercise on self-esteem. They found the largest eff ect 
size for participation in strength training ( d  = 0.26) fol-
lowed by aerobic training exercise ( d  = 0.25) as modera-
tors of self-esteem. This systematic review reported the 
moderating eff ect of exercise on self-esteem with exer-
cise frequencies greater than 3 times per week ( d  = 0.36)
and participation in high-intensity exercise ( d  = 0.26). 
These are similar frequencies and intensities of exercise 
that were reported by the female participants in the cur-
rent study. The factors of age, height, physical fi tness, 
and health did not predict self-esteem in a multivariate 
analysis. Self-esteem is derived from self-concept, i.e., 
the process of evaluating and the development of feel-
ings about the conscious perceptions of self. It is clear 
that self-esteem and physical self-concept, a subdomain 
of overall self-concept, are distinct constructs. Although 
in this study age, height, and systolic blood pressure 
predicted some variance in the women's perceptions of 
physical competency, these factors did not predict the in-
fl uence that these variables have on how they felt about 
themselves. Future studies should examine if there is a 
predictive value among these variables for older, more 
sedentary, and less educated women.  

 Limitations and Further Research 
 A limitation of this study is that the participants were 
relatively homogeneous with regards to age and sex, 
with similar blood pressure and fi tness levels. This lack 
of variability limits the ability of this study to estab-
lish relationships across a spectrum of blood pressures 
and fi tness levels and probably reduced the correla-
tions among the variables. Both elevated and low blood 
pressures have tenuous relationships with symptoms of 
well-being because often these alterations are subclini-
cal in nature. It may not be until symptoms are pres-
ent that relationships between blood pressure and per-
ceptions of health can be established. Future studies 
may need to assess potential relationships between the 
Health subdomain and other global physiological mea-
sures such as fasting glucose for individuals of all ages 
or gait speed as a measure of function particularly for 
elderly individuals. 

 The limitations of this study are related to the gen-
eralizability to women of diff erent ages, ethnicities, 
educational attainment, and physical activity engage-
ment. The participants were highly active as described 
by the self-reported participation in moderate and vig-
orous physical activities each week; however, the aver-
age aerobic fi tness displayed by the participants and 
the small sample size, with outliers who reported ex-
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tremely high physical activity participation, may leave 
some doubt whether these participants were as phys-
ically active as they reported.  Balogun, 1987  assessed 
the physical fi tness of 50 female undergraduate physi-
cal therapy students and found their anthropometric, 
aerobic, muscular strength, and fl exibility levels were 
comparable but not superior to those of other female 
college students. The International Physical Activity 
Questionnaire was used for descriptive purposes only,
since the terms “moderate” and “vigorous,” although 
operationally defi ned in this instrument, can be am-
biguously interpreted along with problems associated 
with the recall of the various types of physical activities 
performed in the previous seven days. Although the is-
sues regarding the reliability of the self-reported physi-
cal activity levels are numerous, it can be assumed that 
the sample had much higher levels of physical activ-
ity participation and a higher percentage of individuals 
who exceeded the Federal Physical Activity guidelines. 
Further studies should utilize more objective measures 
of physical activity such as accelerometry to stratify in-
dividuals based on physical activity levels or to estab-
lish relationships between these levels and subdomains 
of physical self-concepts. 

 Another limitation relates to the level and type of 
education the women were pursuing. All of the women 
in this study had bachelor's degrees or higher degrees 
and they were pursuing a doctoral degree in a health-
related profession that utilizes exercise as a principal 
treatment modality. These participants perhaps were 
more inclined to be physically active and thus fostered 
an inclination to pursue a degree in a movement-related 
health profession such as physical therapy.  Miller and 
Berry (2000 ) noted that graduate physical therapy stu-
dents possessed superior knowledge of health-related 
physical fi tness than nurses and athletic training stu-
dents upon entry into their respective academic pro-
grams. It is plausible that this knowledge was a factor 
that translated to the physical activity behaviors report-
ed by the participants.  McWhorter, Wallmann, and Tan-
dy (2002 ) noted that three successive classes of female 
graduate students studying physical therapy were able 
to maintain their aerobic capacity and increase their 
lower extremity strength over a two-year follow-up pe-
riod despite the academic rigors of their program. It can 
be surmised that the increased knowledge possessed by 
physical therapy students may have allowed them to 
maintain their fi tness despite challenges such as lack of 
time or energy created by an intense academic program. 

 The U.S. health care system has traditionally uti-
lized physical therapists in a secondary prevention role 
to ameliorate the adverse eff ects of disease and injury 
on function and quality of life for individuals ( Sullivan, 
Wallace, O'Neil, Musolino, Mandich, Studer,  et al ., 2011 ). 
Presently, there are provisions created in the Aff ordable 
Care Act which have placed physical therapists in the 

forefront of primary prevention eff orts. Physical activ-
ity promotion is the prime modality used by physical 
therapists for these primary preventive eff orts ( Sulli-
van,  et al ., 2011 ). Physical therapists should be able to 
articulate and display the outcomes of regular physi-
cal activity participation in order to promote these ide-
als with the patients they serve. Future studies should 
compare the psychological moderators and mediators 
of physical activity among people in other occupations 
where lower physical activity participation is typical.   

 Conclusion 
 Few studies have examined the relationships between 
perceptions of physical fi tness and actual physical mea-
sures in young adult women. The implications of these 
fi ndings may allow for future studies that extend to 
young men and women from other regions of the United 
States, other age groups, and diverse educational and 
physical activity levels which were limitations of this 
study due to the homogeneity of this group. Expanding 
this research to the aforementioned groups will further 
the understanding of the relationships between the com-
ponents of physical self-concept with the corresponding 
objective measures of physical fi tness. Physical fi tness 
components such as aerobic capacity, body composition, 
and muscular strength have been shown to correlate 
with certain disease indicators such as morbidity, mor-
tality, incidence, and prevalence rates. If the components 
of physical fi tness that have strong relationships with 
these disease indicators could be assessed using a ques-
tionnaire, then large-scale epidemiological studies to fur-
ther ascertain these relationships could be performed in 
a more cost- and time-effi  cient manner. The mediating 
and moderating roles that physical self-concept has on 
physical activity participation has been demonstrated in 
previous literature; however, the roles between physical 
self-concept and physical fi tness are not as clear ( Cum-
ming,  et al ., 2011 ). Physical activity participation and 
physical fi tness are divergent constructs and thus may 
explain why the relationships between physical self-con-
cept and objective measures of physical fi tness require a 
more careful evaluation with larger sample sizes.      
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