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AB STRACT
Purpose: Overweight or obese children and adolescents face a lack of confidence in their
physical abilities, and show poorer motor and fitness performances, compared to healthy weight
peers. Therefore, the present study aimed to investigate the relationship between physical selfefficacy and VO2 max in healthy weight versus overweight female adolescents.
Methods: This was a cross-sectional correlational study. The relationship between physical selfefficacy and aerobic capacity was examined in 60 Healthy Weight (HW) and 60 Overweight
(OW) adolescent girls with a sedentary lifestyle in Iran. They were selected through cluster
sampling method. The participants filled out a physical self-efficacy questionnaire developed
by Ryckman et al. and underwent a treadmill progressive running test to determine their
maximal oxygen uptake (VO2 max) using a gas analyzer system. Independent t test was used to
analyze data regarding between-group differences, whereas Fisher Z test was used to compare
the calculated Pearson correlation coefficient between both outcome measures of OW vs. HW
participants. SPSS V. 24 was used for data analysis.

Keywords:

Results: The results indicate that HW girls have higher physical self-efficacy, perceived physical
ability and physical self-presentation confidence (P≤0.01). In addition, they have higher
VO2 max (t=11.72, df=118, P=0.001). Results also show a significant positive relationship
between the maximum oxygen consumption (VO2 max) and physical self-efficacy in both groups
(HW: r=0.77, P=0.001; OW: r=0.64, P=0.001), with a significantly stronger association found in
the HW adolescent girls (Z=2.21, P=0.03).

Adolescent, Girls,
Overweight, VO2 max,
Self-efficacy

Conclusion: The findings confirm that OW adolescent girls have a significantly lower physical
self-efficacy and poor performance on Bruce treadmill test; therefore, the special attention should
be paid to psychological factors in the prevention of obesity in adolescence.
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1. Introduction

verweight and obesity prevention is considered as a very important health economic issue due to high prevalence rates across
the world both in adults and children [1, 2].
Many studies have examined a variety of
factors that may influence the development, prevention
and treatment of pediatric obesity [3, 4]. For example, it
has been demonstrated that overweight or obese children
and adolescents often suffer from lack of confidence in
their physical abilities [1, 5] and actually display poorer
motor and fitness performance, compared to healthy
weight peers [6-10]. Consequently, they also show a less
positive attitude towards physical activity and participation in sports activities [6].
Considering the importance of the psychological aspects
of obesity, mental assessments are integral parts of a multidisciplinary approaches towards the treatment of obesity
[11]. According to the Harter’s motivation competence
theory, actual athletic competence and personal perceptions of body condition are associated with successful performance, which is the first motivational factor for voluntary participation in any sport or physical activity. These
perceptions of one’s physical abilities develop over time
and interact with the environment [12-14]. Researchers
explored possible predictors of people’s physical ability
perception, including individual’s past performance, social learning, successful experiences, goal setting and effective and positive communication [13-15]. Bandura’s
social cognitive theory supports the hypothesis that appropriate exercise training improves one’s body image
without a sense of failure, and therefore creates a motivational environment [16, 17].
A negative perception of one’s physical ability and the
awareness of a less desirable body condition are generally considered as barriers towards being physically active [13, 14]. Therefore, overcoming these barriers can
be extremely useful in the prevention and treatment of
overweight and obesity among the children and adolescent population [18]. Further studies investigating the
relationship between psychological factors and physical
performance factors are thus warranted. Fitness level of
children and adolecents and their physical and mental
well-being are inversely related to being overweight or
obese [6, 19, 20]. More specifically, an increased Body
Mass Index (BMI) is clearly associated with a reduced
aerobic capacity within this population [21]. In addition, it has been shown that cardiorespiratory fitness
level in childhood and adolescence is a significant predictor for becoming overweight or obese in later life.
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The longitudinal study of Brien [22], for example,
demonstrated that subjects with a higher VO2 max at
baseline reported less weight gain over a period of 16
years. As a measure of aerobic capacity, which is a key
aspect of physical fitness, the maximal oxygen uptake
(VO2 max) refers to the physical activity criterion that
is the most important predictor of physiological health
including cardiovascular health [23]. Several studies
have also indicated that people’s perception of their
physical abilities significantly impact their motivation
and performance [24].
Black et al. [25] evaluated the use of walk-jog-run exercise testing in adolescents and the international physical activity questionnaire data (including perceived functional ability and level of physical activity) to estimate
VO2 max. The results of regression analysis could predict
accurately VO2 max through physical activity and sport
and questionnaire data. Morano et al. [19] investigated
the association between self-perceived physical ability,
body image and actual motor performance of 260 Italian
students, classified into three weight categories: healthy
weight, overweight, and obese. Their results showed that
the perception of a low(er) physical ability was associated with a weak(er) motor performance, with both aspects
being inversely related with overweight and obesity. In
another study [20], the relationship between body image,
perceived physical ability and actual ability was examined in normal-weight and overweight boys participating
in individual and team sports and showed that in individual sports, the overweight boys had the largest dissatisfaction of their body as well as their perceived physical
ability and displayed a lower actual ability compared to
their healthy weight peers.
Examining the relationship between body weight status, perception and self-concept of lean versus obese
children, Rudolph and colleagues [26] demonstrated
that children’s self-concept is significantly lower in
obese children, who were also more worried about their
own weight compared to their lean counterparts. In another study by Shepherd [27] in adolescent boys and
girls (12-17 years), it was found that their perceived
functional ability assessed by means of a questionnaire
yielded similar results as the sub-maximal exercise
tests to predict VO2 max levels. In contrast, Ulrich [28]
did not find a relationship between perceived motor skill
competence and participation in sports in younger children.
As mentioned above, results of the research studies regarding the relationship between psychological and physical factors in OW and obese children are highly inconsistent and
investigations to pay close attention to these two variables
are necessary. What has remained largely unresolved so far
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is the amount of correlation between VO2 max and physical
self-efficacy, that the present study is aiming to determine.
It is generally acknowledged that HW adolescents
have better physical and psychological qualities, but
exploring the relationship between these two variables
received less attention. It is also of our interest to have
further insight into the physical self-efficacy by finding
the relation between Ryckman et al. [29] comprehensive
questionnaire and the accurate physical fitness assessment tool, which is Bruce treadmill test. Therefore, this
study aimed to examine the relationship between physical self-efficacy and VO2 max in normal-weight versus
overweight female adolescents.

2. Materials and Methods
Study participants
This was a cross-sectional correlational study. The
statistical population consisted of all female high school
students in Tehran. City, Iran. One hundrend and twenty
students were selected through cluster sampling. The
students (high-school students in Tehran) were divided
into different clusters (areas). Then a number of clusters
were selected using simple random sampling method.
All samples were high-school students in Tehran with
a sedentary life style. A total of 120 female adolescents,
aged between 16 to 18 years (Mean±SD=15.75±1.28 y),
voluntary participated in this study.

pleting the physical self-efficacy scale questionnaires,
maximum oxygen consumption (VO2 max) was taken
from each subject. Bruce protocol and gas analyzer were
used to determine VO2 max.
Anthropometrics
Participants’ standing height and body weight were
measured to the nearest 0.1 cm and 0.1 kg using a Seca
213 stadiometer and a Seca 813 balance scale, respectively. The measures of height and weight were used
to calculate the BMI (in kg/m2) for each sample. Skinfold thickness was determined to the nearest 0.1 mm at
the subscapular, calf and triceps sites using a Holtain
skinfold caliper (Holtain Ltd, Crymych, UK). Body fat
percentage was calculated by the relevent formula [32].
For the girls for whom (Tskf+Sskf)>35 mm, the body
fat percentage=0.546(Tskf+Sskf)+9.7. Tskf stands for
triceps skin fold thickness and Sskf for subscapular
skinfold thickness.
Questionnaire
Demographic data and physical self-efficacy

A sedentary life style was considered as the lack of
performing regular exercise during the 12 months prior
to the study. Half of the samples (n=60) had Healthy
Weight (HW), while the other 60 girls were Overweight
(OW). Based on the IOTF cut-off values equal to 24 for
BMI internationally was used to categorize children and
adolescents according to their weight status [30]. All
participants read and signed the informed consent form,
approved by the Local Ethics Board (Urmia University).

Individual characteristics form: this form was used to
obtain personal information, including age, frequency
and intensity of regular physical activity and participants’ medical history, including absence of any known,
neuromuscular, motor and/or sensory disorders. Physical self-efficacy was evaluated using a questionnaire developed by Ryckman et al. [29], including a Perceived
Physical Ability (PPA) subscale (i.e. 10 questions with
a score range of 10-60) and a Physical Self-Presentation
Confidence (PSPC) subscale (i.e. 12 questions with a
score range of 12-72). Ryckman [29] reported the Cronbach α reliability coefficients of 0.85, 0.74 and 0.80 for
PPA, PSPC and overall physical self-efficacy scores, respectively, representing a very good internal consistency
of the questionnaire items.

Measurements

Physical performance/ Aerobic capacity

The study participants were also asked to complete questionnaires on their health status prior to their inclusion
in the study. Anthropometric measurements were measured by a highly experienced pediatrician, according
to the recommendations of the International Society for
Advancement of Kinanthropometry [31]. The research
was conducted in two steps implemented consecutively
on each participant on the same day. In the first phase,
the participants completed the questionnairein and VO2
max was measured in the second phase. Then, after com-

Maximum oxygen consumption (VO2 max) was measured using a treadmill (RodbyTM , RL 1600E, Enhorna,
Sweden) and respiratory gas analysis device (Gas Analyzer System: Cortex Metalyzer 3B and Cortex Metamax 3B, Custo Med, Germany) and according to the
following protocol. The participants must have started
walking for 4 minutes on the treadmill at a speed of 4
km/h to warm-up, and then performed a Bruce test [33]
in order to determine their VO2 max .
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In the Bruce protocol, the participants strated exercising on a treadmill speed of 2.9 km/h and an incline of
10% gradient for 3 minutes. Workloads were subsequently increased every 3 minute simultaneously. When
achieving a heart rate of more than 90% of their maximum heart rate (according to the formula 220-age), a
respiratory exchange ratio above 1.15 and or a plateau
of oxygen consumption, the test was ended, in spite of
increasing the training intensity. It should be noted that
achieving at least two of the listed criteria was adequete
to stop the protocol [34].
After completion of the Bruce test, the participants
walked at a speed of 3 km/h for 3 minutes on the treadmill and performed 5 to 10 minutes of supervised stretching in order to cool down. During the whole VO2 max
testing session, the participants’ heart rate was controlled
by an electric pulse meter (Sport-tester Polar Electro OY,
Finland). Moreover, feeling of pressure (physical, motivational, emotional) was measured by using Borg scale
relative classification developed in 1985 by the Borg
internal reliability is (r=0.93) and test-retest reliability
(r=0.83, 0.94) [35], was used to modulate or refine the
prescribed exercise intensity.
Statistical analysis
The SPSS V. 24 was used to analyze the data. In addition to obtaining descriptive statistics, KolmogorovSmirnov tests was performed to determine the normality
of the data. The Independent samples t test was used to
examine differences in all of the anthropometric, demographic, physical self-efficacy and aerobic capacity
outcome variables between the HW and OW group of
female adolescents. The Pearson correlation coefficients
were calculated to investigate the relationship between
participants’ PPA, PSPC and overall physical self-efficacy scores and the VO2 max. By means of Fisher Z tests,
the strength of these Pearson correlation coefficients was
also compared between both weight status groups.

3. Results
Table 1 presents sample characteristics for demographic characteristics (age), anthropometric measures
(height, weight, BMI, skinfold thicknesses, estimated
body fat percentage, lean and fat mass), as well as the
data about physical self-efficacy questionnaire and
amount of VO2 max. There were no differences between
HW and OW groups, in terms of age (t=0.678, df=118,
P=0.51) and height (t=0.721, df=118, P=0.31), but there
were differences in other parameters between HW and
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OW girls (all, P≤0.01) and OW adolescent girls gave a
significantly poorer anthropometric values.
Table 1 indicates that HW girls had higher physical self-efficacy scores, perceived physical ability and
physical self-presentation confidence (all, P≤0.01).
Moreover, Table 1 shows Mean (SD) VO2 max values
of the subjects, in which the HW group have higher VO2
max Mean±SD values (t=11.72, df=118, P=0.001). As
presented in Table 2, according to Pearson correlation
coefficient and significance level; the significant relationship between the amount of VO2 max and physical
self-efficacy is confirmed. Table 2 indicates a significant
and strong positive relationship between amount of VO2
max and physical self-efficacy in the healthy weight
group, (r=0.77, P=0.001). In addition, the results also
showed a significant strong positive relationship between the amount of VO2 max and perceived physical
ability (r=0.72, P=0.001) and physical self-presentation
confidence (r=0.73, P=0.001) subscales. Moreover,
Table 2 indicates a significant moderate positive relationship between the amount of VO2 max and physical
self-efficacy in overweight girls (r=0.61, P=0.001). The
results also show a significant positive relationship between the amount of VO2 max and perceived physical
ability (r=0.57, P=0.02) and physical self-presentation
confidence in overweight girls (r=0.63, P=0.01).
There is a significant correlation between the VO2 max
and physical self-efficacy (Z=2.21, P=0.01) and perceived physical ability (Z=2.04, P=0.02) and the amount
of correlation coefficients of the VO2 max and physical
self-efficacy subscales in overweight group less than
healthy weight group (Table 3). But there are no significant difference between healthy weight and overweight
girls in respect with the correlation between VO2max and
physical self-presentation confidence (Z=1.78, P=0.06).

4. Discussion
The current study was designed to investigate the
relationship between the aerobic capacity (or amount
of VO2 max) and physical self-efficacy in HW versus
OW adolescent girls. The results indicate a significant
moderate to strong positive relationship between the
maximal oxygen uptake and physical self-efficacy in
adolescent girls. However, this association was found
to be more pronounced in HW girls compared to their
OW counterparts. This result was consistent with the
previous studies [1, 6, 10, 17].
Several studies have shown that overweight and obese
children display poorer motor and fitness performances,
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Table 1. Demographic, anthropometric, physical self-efficacy questionnaire scores and amount of VO2 max in HW and OW
adolescent girls
Variable
Demographics age (y)

Anthropometrics measures Height (cm)

Weight (kg)

BMI (kg/m²)

Subscapular skin fold thickness (mm)

Calf skin fold thickness (mm)

Triceps skin fold thickness (mm)

Body fat percentage (%)

Lean mass (kg)

Fat mass (kg)

Physical self-efficacy scale
Physical self-efficacy

Perceived physical ability

Physical self-presentation confidence

Aerobic capacity
VO2 max

Group

Mean±SD

HW

16±1.92

OW

16±1.72

HW

163±8.32

OW

161±5.65

HW

54±6.89

OW

71±12.3

HW

19.99±1.92

OW

28.21±4.54

HW

14.98±4.65

OW

24.54±5.98

HW

15.56±5.92

OW

22.31±7.87

HW

15.21±3.1

OW

22.18±4.97

HW

21.671±8.43

OW

32.78±9.32

HW

44.89±5.41

OW

51.54±10.02

HW

12.98±4.82

OW

24.67±8.40

HW

108.3±8.94

OW

80.92±10.98

HW

45.9±5.6

OW

34.3±4.43

HW

60.44±6.78

OW

45.7±5.47

HW

38.40±3.1

OW

31.16±3.14

df

t

P

118

0.678

0.51

118

0.721

0.31

118

16.32

0.001

118

17.41

0.001

118

24.33

0.001

118

17.29

0.001

118

18.13

0.001

118

33.83

0.001

118

18.17

0.001

118

18.11

0.001

118

49.10

0.001

118

21.54

0.001

118

23.41

0.001

118

11.72

0.001

compared to healthy weight counterparts [1, 7, 8, 10, 17].
On the other hand, previous studies showed that obese
children also perceived physical/motor competence less
than their peers [6, 10, 20, 36, 37]. This observation is in
agreement with the findings of the present study.

ceived physical ability (in the team). This contrast could
be due to the methodology of studies, because Morano
examined team sports participants; whereas in the present experiment, subjects were non-athletes and the activity included running on the treadmill in laboratory.

Our findings are, nonetheless, in contrast to the findings of Morano et al. [20] that show no significant differences between obese and HW groups in terms of per-

Our findings are in contrast to those of Ulrich [28] who
used the 9-item motor competence assessment battery
for motor skill assessment. This contrast may be attrib-

Norouzi E, et al. The Relationship Between Physical Self-Efficacy and VO2 Max in Healthy Weight Versus Overweight Female Adolescents. PTJ. 2017; 7(3):133-140.

137

October 2017. Volume 7. Number 3

Table 2. The correlation between amount of VO2 max and physical self-efficacy in the HW and OW adolescent girls
Variable

Group

HW
Amount of VO2 max
OW

Statistics

Physical Self-Efficacy

Perceived Physical
Ability

Physical Self-Presentation Confidence

r

0.77**

0.72**

0.73**

Sig.

0.001

0.001

0.001

n

60

60

60

r

0.61*

0.57*

0.63*

Sig.

0.01

0.02

0.01

n

60

60

60

* P<0.05; ** P<0.001

uted to differences in procedure applied in both studies.
Our participants were examined by Ryckman et al. [29]
comprehensive questionnaire and the Bruce treadmill
test, which is an accurate physical fitness assessment
tool. Moreover, In the present experiment, participation
in the organized sport programs was not examined.
Based on Bandura’s theory [15], there are predicting factors in the perception of physical abilities and it seems that
these factors may include unsuccessful motor experiences
and ineffective communication with peers, which also can
be explained because of overweight people’s low physical self-efficacy in the present study. Furthermore, sport
psychology reseearch with total predictive power of selfefficacy beliefs is examined upon the individuals’ performance due to its great importance to athlets and coaches
[24]. This study was conducted by assessing the predictable power of the perceived physical ability on VO2 max
in adolescences who indicated a decent perdictability [25,
27]. Black et al. [25] showed that VO2 max can be accurately predicted through physical activity questionnaire
data (including perceived functional ability and level of
physical activity) and data athletic.
In the Shepherd [27] study, scores of physical activity questionnaires and the rating of perceived functional
ability were able to predict VO2 max levels. Both of these

studies are analogous with the present study in respect
of using treadmill tests and being performed on adolescents. In addition, Shepherd mentioned that the model
for the women’s questionnaire provided more accurate
results. This is probably due to lower physical ability to
perform these activities and unwillingness to pressure
self-bearing exercises in the adolescent girls. In addition
probably, the adolescent girls’ self-efficacy information
in the present study was obtained from observing adolescents with healthy weight in society and comparig this
information with their capabilities; however, implementation of motor tasks may affected their aerobic capacity.
It was observed that changes in specific aspects of physical self effecicy can be facilitated by exercise interventions. Overall, these findings reveal that psychological
factors such as physical self-efficacy is very important
for actual motor performance and these results should be
considered as psychological factors in the prevention of
obesity in adolescence.
Our findings were in line with the results of Deforche
et al. and D’Hondt et al. that showed a significant difference between obese and normal weight in motor performance and lower physical self-perceived respectively [6,
10]. Therefore, perceived physical ability is influenced
by obese and overweight individuals. On the other hand,

Table 3. Correlation coefficient of the VO2 max and physical self-efficacy subscales between healthy weight and overweight girls
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Group

n

HW

60

OW

60

HW

60

OW

60

HW

60

OW

60

Variable
Physical self-efficacy/
VO2 max
Perceived physical
ability/VO2 max
Physical self-presentation confidence/
VO2 max

r
0.77
0.61
0.72
0.57
0.70
0.63

Z

Level of Significance

2.21

0.01

2.04

0.02

1.78

0.06
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obesity affects children; self-perception when turning to
adolescence, especially in girls [38].
These findings are widely supported by the theory
of motivation competence [12], which states that perceived physical competence is dependent on the successful execution and the main motivational factors
underlying in the voluntary participation in any sport
or physical activity. Perceived physical ability (perception of physical ability developed over time as a result
of cumulative interactions with the environment) and
physical competence are two goal-oriented and selfperception structures [24]. In addition, based on motivation theory, increasing physical activity participation
among OW adolescents is to enhance their self-perception
and enjoyment by increasing their actual and perceived
motor skill competence [14]. The cross-sectional research
method used in the present investigation is recommended
for future studies, however, longitudinal methods should
be considered, too.
The important implication of this study is that in order to demonstrate any interventions aimed at increasing
physical activity participation among OW adolescents,
several factors that co-exist with obesity should be measured such as low physical self-efficacy, low perceived
physical ability and lower aerobic capacity (or amount
of VO2 max). Overall, it is recommended to the coaches
take physical activity programs in many individual aspects; this is whilst the researchers should not focus on
physical self-presentation confidence to improve a person’s physical self-efficacy.
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