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Abstract

Objectives: Physical inactivity andpoor physical fitness in
children and adolescents are growing public health prob-
lems globally. This study aimed to investigate the corre-
lation between Body Mass Index (BMI) and three physical
fitness components, including overall fitness, according to
the Swedish Physical power, Mental harmony and Social
capacity profile (FMS profile). Another aim was to investi-
gate the test-retest reliability of the FMS questionnaire and
fitness tests.
Methods: A total of 3,692 male and female adolescents in
Sweden, between year 2004 and 2013, aged from 16 to 18
years old, were included. Height and weight data were
collected to calculate the Body mass index (BMI). The
participants performed physical fitness tests, which mea-
sure cardio-respiratory fitness, muscular strength and
flexibility. The test-retest study included 18 adolescents,
aged 16. They answered the FMS questionnaire and
participated in the fitness tests with one-week interval.
Results: A weak inverse relationship between BMI and
physical fitness was found: r=−0.06 to −0.07 (p<0.05) for
flexibility, r=−0.13 to 0.10 (p<0.001) for strength, r=−0.14
to −0.33 (p<0.001) for cardiorespiratory fitness, and
r=−0.15 to −0.27 (p<0.001) for overall fitness. In the test-
retest study, the ICC’s for strength, flexibility and balance
were 0.94, 0.96 and 0.89, respectively. The ICC’s for the
questions regarding lifestyle ranged from 0.75 to 1.00 and

for diet, physical activity and drugs were 0.56, 0.44 and
0.58, respectively. The correlation was stronger in over-
weight/obese individuals compared to normal weight
individuals.
Conclusion: Overweight and obese individuals scored
lower in the fitness tests compared to their normal weight
counterparts. The test-retest study revealed that the FMS
questionnaire and fitness tests are reliable tools.

Keywords: BMI; cardiorespiratory fitness; epidemiology;
flexibility; muscular strength; reliability; validity.

Introduction

Physical inactivity and poor physical fitness in children
and adolescents are growing public health problems
globally [1]. Physical fitness has been defined as “a set
of attributes one has or achieves that relates to the
ability to perform physical activity”. There are various
components that contribute to one’s physical fitness.
The health-related components include body composi-
tion (frequently expressed as body mass index, kg/m2),
aerobic fitness (also known as cardiorespiratory
fitness), muscular strength and endurance and flexi-
bility [2]. Although physical activity and physical fitness
are often used interchangeably, they are not the same.
However, both provide beneficial health outcomes and
they are related. Gender, age, genetics and health sta-
tus are all determinants of physical fitness. However,
the main controllable and modifiable determinant is
physical activity habits and/or pattern [3, 4]. Cardiore-
spiratory fitness is commonly used to measure habitual
physical activity. It is defined as the ability of the cir-
culatory and respiratory system to supply oxygen to the
working muscles during sustained exercise. Cardiore-
spiratory fitness, which is generally quantified as
maximal oxygen uptake (VO2 max) is a reliable and
low-cost measure that not only measures habitual
physical activity, but it is also a valuable indicator of
health [5]. Muscular strength is also an essential part of
physical fitness which is when a muscle or a muscle
group, in one single contraction, generates the
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maximum force [6]. Muscular strength has been shown
to provide health benefits, not only for adults but also
for youths. Evidence suggests that strength training
may aid in weight loss and weight control through
which the resting metabolic rate increases as a result
thereof. Strength training may also improve bone
mineralization, which in turn can prevent injuries from
sports. Although peak bone mass is mainly influenced
by genetics, increased bone mineral density resulting
from strength training is also necessary for young girls
who are at increased risk of developing osteopenia and/
or osteoporosis [7]. One’s flexibility, which is also
included as a component in physical fitness, may be
enhanced through stretching exercises. It is believed
that flexibility or hyper flexibility may increase the risk
of injury while performing sports [8, 9]. In other words,
moderate flexibility is preferable.

Physical power, Mental harmony and Social capacity
(FMS) student profile is a tool designed by the Swedish
Institute Physical Mental Social AB for adolescents be-
tween the ages of 12 and 19 years old [10]. FMS student
profile assesses teenagers’ physical, mental and social
health. The purpose of developing an assessment method
as such was to enable individuals to take part of their own
information associated with the person’s lifestyle, health
and well-being [10].

Hitherto, no evidence has been found on how Body
mass index (BMI) affects physical fitness. A recent study
with field test, for Latin-American adolescents, showed
worse cardiorespiratory fitness in the obese group than
their healthy counterparts, independent of anthropometric
parameters [11]. Another study by Reid et al. [12] reported
that tests of lower body power, body mass and fat per-
centage provide limited information concerning physical
activity. Furthermore, a study by Xu et al. [13] showed a
nonlinear relationship between weight status and physical
fitness, and adolescents who were classified as under-
weight or obese had poorer physical fitness than their
normal-weight peers.

Engaging in habitual physical activity, including
cardio, strength and flexibility training, early on in
adolescence is therefore important for achieving a good
physical fitness, which may even possibly halt the
increasing trends in overweight and obesity among ad-
olescents worldwide.

Therefore, the aim of the present study was to inves-
tigate the correlation between BMI and three physical
fitness components, including overall fitness, according to
the Swedish FMS profile. Another aim was to investigate
test-retest reliability of the FMS questionnaire and fitness
tests.

Materials and methods

Study design and participants

This cross-sectional study analysed data from a sample of Swedish
adolescents. The data, which was a part of the FMS student profile
assessment, were collected during 2004 until 2013. High schools from
three regions in the middle and south of Sweden (n=19,660 adoles-
cents) were invited to participate in the present project. Approxi-
mately, three classes from each of the 45 high schools were available
for different tests on the planned date and accepted the invitation
(n=4,550). All adolescents with valid data for gender, age, height and
weight were included. Participants with no data from the cardiore-
spiratory fitness, muscular strength and endurance or flexibility tests
were excluded. The final sample was therefore composed of 3,692
adolescents (2,173 boys; 59% and 1,519 girls; 41%). Parents/guardians
and the participants were all informed about the nature and the pro-
cedure of the FMS questionnaire and the fitness tests. Signed consent
forms by the parents/guardians and the students’ agreement to
participate were included.

The present investigation was conducted in accordance with the
Declaration of Helsinki for human studies, and was approved by the
Swedish Ethical Review Authority (Dnr 2019-05076).

Measurements

The FMS profile includes a questionnaire and fitness tests as well as
anthropometric measurements (height and weight), which were con-
ducted by school nurses.

Questionnaire: The different variables that assess physical, mental
and social health, which are included in the FMS questionnaire are
given below [10].
– Leisure activities: Examples of leisure activities include hobbies,

friends, sports, reading, etc.
– Perceived stress: The former question on stress has been renamed

life tempo in this questionnaire. This was done in order to make
the student bemore aware of how stress and feelings of calmness
affect one’s life in general. However, stress is specifically
addressed again, towards the end of the questionnaire, but only
concerning stress during the school day. The question about life
tempo is subdivided into the frequency of being ‘pressured and
shattered’ and ‘calm and gathered’ at school and/or during lei-
sure time.

– Physical activity: The question asks about the frequency of
physical activity. It is subdivided into a minimum of 20 min of
planned ‘physical conditioning enhancing exercise’, which in-
volves at least 12 (moderate intensity level) on the Borg scale [14]
of perceived exertion, and ‘daily exercise of 60 min which re-
quires energy expenditure’. The latter includes both physical
conditioning enhancing exercise and, for example, walking,
skateboarding, gardening and school sports.

– Perceived health: This refers to both psychological and physical
well-being. An adolescent can perceive his or her general well-
being as “bad” due to various reasons such as having pimples,
not having a girl/boyfriend, being too fat or too thin and com-
plexes. The question is subdivided into: ‘general well-being’
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referring to perceived health, ‘symptoms of pain in neck, shoul-
der and back’, ‘headaches and/or stomach pain’ and ‘perceived
fatigue’.

– Tobacco and alcohol use: In FMS, everything except “never
smoked” or “never snuffed”has been approved as a health factor.
This means that adolescents that smoke or use snuff only “oc-
casionally at parties” have tobacco use as a risk factor. The
number of cigarettes has been quantified per day, whereas the
number of snuffboxes used per week was recorded. Frequency of
alcohol consumed per month, including “rarely” and “never
drink” was also used in the questionnaire.

– Diet: The question about diet has been subdivided into frequency
of ‘regular healthy eating habits’ and ‘intakes of candy, soda,
crisp, cookies, etc.’. FMS herein defines regular healthy eating
habits as consuming breakfast, lunch, dinner and snack (Sand-
wich or fruit, for example) every day. These meals ought to
include sufficient amounts of carbohydrates (pasta, potatoes,
rice, bread and nuts); protein (chicken, meat, fish, beans and
lentils); and vitamins and minerals (fruits and vegetables). In
addition, intakes of these nutrients should not be over- or under
consumed. Intakes of candy, soda, crisp, cookies, etc. have been
defined as intakes of unhealthy foods.

– Sleep: This question is subdivided into: ‘sleep onset time’,
‘number of sleeping hours’ and ‘quality of sleep’.

Fitness tests:All the fitness tests took place during physical education
(PE) sessions conducted by PE teachers, according to standardised
protocols. The PE teachers had been provided with detailed informa-
tion and demonstrations of the fitness tests prior to testing. The
maximal oxygen uptake (VO2 max) was measured using the Cooper
test. The Cooper test includes warm-up and then running either 2.4, 3
or 3.4 km at a steady pace, depending on how well trained the par-
ticipants perceived themselves. The weight in kilograms of each
participant, pulse and the time they finished were recorded and VO2

max calculated. The Cooper test has been validated elsewhere [15],
and its correlation factor to a laboratory test (treadmill) is extremely
high, 0.897. For students not exercising regularly, however, results
obtained from so-called maximal test can be misleading since they
may not push themselves to the maximum. Therefore, submaximal
tests such as 1MileWalktest, Step test or Åstrand cycle ergometer test
were used instead to measure VO2 max. The 1MileWalktest’s distance
is 1,609 m, and the participants are instructed to walk as fast as
possible without running or jogging. The test has been validated
previously [16] while walking on a treadmill and the correlation factor
was 0.84. The Step test, which has been validated [17, 18], involves
stepping up and down a 40 or 33 cm bench, depending on how well
trained one is, for 5 min at a rate of 90 steps per minute. The heart rate
is measured from 15 to 30 s after completing the test. The Borg Scale
[14] is used every now and then during the test and following
completion of the test, it ought to land at 12; otherwise, the results
obtained are not reliable and cannot be used. In the cycle ergometer
test, the resistance is set and the rate is defined. Heart rate ismeasured
everyminute, and the Borg scale is used here as well. The test has also
been validated previously [19], and the obtained correlation factorwas
0.76.

Tomeasuremuscular strength and endurance, a metronomewas
used in order to standardise the pace of the movements in each
strength test. Sit-ups, arm lift (5 kg for females, 5 or 10 kg for males),

sitting chair for as long as possible and the belly back test (back
extensions/lift) were the strength tests included. An overall strength
index from one (very weak) to five (very strong) was thereafter
calculated from the average of the four tests.

The flexibility tests were carried out following warm-up.
Shoulder, neck, back, chest and pelvis stretches were included.
Again, the average of those gave an overall flexibility index/score
fromone to five; (1 = six ormore exercises needed to stretch, 2 = five of
the exercises needed to stretch, 3 = three or four exercises needed to
stretch, 4 = two of the exercises needed to stretch, 5 = all exercises are
good).

Relative validity

Relative validity was used for three of the variables (tobacco use,
alcohol and diet). The results obtained in our study were compared
with data from previous surveys that have validated these three
particular questions [20]. Therefore, only these three parameters were
used, and relative validation could therefore only be done for these
three variables and not the other questions in the questionnaire. After
filling out the questionnaire, participants were asked how they
perceived the questions and what they thought when they responded
to the questions.

Test-retest reliability

In the test-retest reliability, 18 adolescents aged 16 years old (11 males
and 7 females) from a high school in Sweden were asked to fill in the
questionnaire and complete the fitness tests with one week interval.
Only the fitness tests for muscular strength and endurance as well as
for flexibility were completed but not for cardiorespiratory fitness.
Since there is abundance of validation studies on the tests used for
measuring cardiorespiratory fitness, it was not necessary to include it
in the reliability study.

Statistical analysis

Statistical analyses were performed using IBM SPSS Statistics for
Windows v.22.0 (SPSS, New York, USA). Descriptive data were pre-
sented as mean and standard deviation, and the average weight and
height in all age groups were calculated as well. Age- and gender
adjusted international cut-off points, according to Cole et al. (2000)
and Cole et al. (2007) [21, 22], were used to classify the participants as
underweight, normal weight, overweight or obese.

Student independent t-test was used to test differences in
physiological and physical characteristics between normal weight
and overweight/obese participants. Pearson’s moment correlation
coefficient (r) was used to examine the association between physical
fitness and BMI in all subjects as well as in normal weight and
overweight/obese subjects. Moreover, an overall fitness score from
one (very weak) to five (very strong) was included by calculating the
mean from standardised VO2 max values, flexibility and strength
scores.

In the reliability study, intra-class correlation coefficient (ICC)
with 95% confidence intervals (CI) was used for test-retest. Signifi-
cance level was set at α = 0.05.
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Results

Relative validity

The results obtained from the males and females
answering the FMS questionnaire regarding tobacco use,
alcohol and diet were compared with data from previous
surveys that have validated these three particular ques-
tions [20]. Since the results in FMS and the data from the
surveys were reasonably similar, it was concluded that
there is a relative validity to these three questions.

Test-retest reliability

A total of 18 (11 males, 7 females) 16 year old ninth graders
participated in the test-retest study. The ICCs for strength,
flexibility and balance were 0.94, 0.96 and 0.89, respec-
tively. This indicates an almost perfect agreement between
the two test trials. The ICCs for the questions regarding
lifestyle ranged from 0.75 to 1.00, indicating substantial to
perfect agreement except for diet, physical activity and
drugs (ICC = 0.56, 0.44 and 0.58, respectively), which had
lower ICCs. Questions concerning psychological health and
somatic pain had ICCs ranging from 0.64 to 0.88, demon-
strating a substantial to almost perfect agreement. The ICCs
for perceived health and stress were however lower
(ICC = 0.23 and 0.60, respectively). The school environment
and relationship questions had ICCs ranging from 0.61 to
0.95, showing a considerable to almost perfect agreement.

Characteristics of the study sample

A total of 3,692 subjects (59%males and 41% females), with
a mean age of 17.5 years old participated in the study. The

prevalence of overweight/obesity amongst the males was
23.7%, while it was less amongst the females, 15.3%
(Table 1).

Descriptive statistics with comparisons of physiolog-
ical and physical parameters between normal weight and
overweight/obese subjects are presented in Table 1. With
regard to the fitness parameters (strength, flexibility and
VO2 max), there were significant differences between
normal and overweight/obese males and females, p<0.001
(except in flexibility among the females, p<0.05) (Table 1).

BMI and fitness

The fitness parameters and BMI amongst all the females
were weakly negatively correlated. Similarly, the samewas
found amongst all the males. However, the negative in-
verse correlation was stronger in males, mainly in VO2max
and overall fitness (Table 2). BMI and all the fitness pa-
rameters wereweakly negatively associated in overweight/
obese females. BMI and overall fitness also had a weak
inverse correlation. No relationship was observed between
BMI and the fitness measures, or overall fitness, in normal
weight individuals. Likewise, weak negative inverse asso-
ciation between BMI and all of the fitness measures was
also found amongst the overweight/obesemales. However,
almost no relationship was found in normal weight sub-
jects (Table 3).

With regard to overall fitness score andBMI categories,
there was a higher proportion of normal weight partici-
pants that had an overall fitness score of three (46.4% of
the males and 45.5% of the females) and four (17.3% of the
males and 13.8% of the females). On the other hand, the
overweight/obese participants had the highest percentage
of individuals within one (14.3% of the males and 12.8% of
the females) and two (48.8% of the males and 47.2% of the
females) of overall fitness score.

Table : Descriptive statistics with comparisons of physiological and physical parameters between normal weight and overweight/obese for
females and males respectively.

Variables Females Males

Normal weight
Mean ± SD (n=,)

Overweight/Obese
Mean ± SD (n=)

Normal weight
Mean ± SD (n=,)

Overweight/Obese
Mean ± SD (n=)

Age . ± . . ± . . ± . . ± .
Height (cm) . ± . . ± . . ± . . ± .*
Weight (kg) . ± . . ± .*** . ± . . ± .***
BMI (kg/m) . ± . . ± .*** . ± . . ± .***
Flexibility . ± . . ± .* . ± . . ± .***
Strength . ± . . ± .*** . ± . . ± .***
VO max (mL/min/kg) . ± . . ± .*** . ± . . ± .***

* = p<., *** = p<..
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Tobacco and alcohol use

The data showed that cigarette usewasmore common than
snuffing. The majority of the 16 to 18 years old participants
in FMSwere non-smokers (66.7%of themales and 77.2% of
the females) while 75% of the males and 94% of the girls
did not use snuff. Furthermore, in FMS, the proportion of
alcohol consumers was 66.3 and 65.6% in the males and
females, respectively.

Discussion

The main finding in the present cross-sectional study of a
weak inverse association between BMI and fitness was
found amongst all the females and males. The negative
inverse association was more strongly correlated when
normal weight and overweight/obese girls, and boys were
separated. Lowest fitness scores were observed amongst
boys and girls with the highest BMI (overweight/obese).
The correlation between BMI and fitness was predomi-
nantly noticeable inVO2max and overallfitness, especially

amongst the boys. These findings support the notion that
normal weight adolescents are more likely to have higher
physical fitness than overweight/obese individuals, which
is also in agreement with previous studies [23–28]. How-
ever, these studies [23–28] only examined cardiorespira-
tory fitness (VO2 max) and its association with BMI, and
they did not take into account strength or flexibility, which
are both important components of overall physical fitness.
Braitwaite et al. reported that physical activity is not
associated with lower BMI among children and adoles-
cents. They stated that physical activity and BMI may be
best undertaken in conjunction with other variables in the
energy expenditure [29]. Nevertheless, Chen et al., Zar et al.
and Joshi et al. did look at fitness tests measuring strength
and flexibility [23, 24, 28]. These studies also found that
normal weight individuals scored higher in, not only
fitness test measuring cardiorespiratory fitness but also in
strength and flexibility tests. However, overweight partic-
ipants either performed as good as their normal weight
counterparts or not far from it in the strength tests.
Therefore, although in our study the participants with
lower BMIs were more likely to achieve a higher overall
fitness score compared to those with higher BMIs, it should
still be noted that a proportion of overweight/obese sub-
jects did score a three or four in overall fitness. Similarly, a
few of the normal weight participants scored one or two in
overall fitness. In other words, an individual categorised as
overweight/obese according to BMI can still be physically
fit due to the person’s muscle mass. Conversely, a person
categorised as normal weight can have poor physical
fitness as a result of lowmusclemass. Thus, BMI as a tool is
not always optimal. Nevertheless, it is not completely
correct to draw such conclusions that they seem to be a
representative group just by looking at height. If data on
the students’ parents’ educational level, ethnicity or so-
cioeconomic status were available, it could have given a
better picture of whether or not they are a representative
sample.

The test-retest study revealed that the FMS question-
naire, which measures physical, social and mental health
in adolescents, is a reliable tool to use. Almost perfect test-
retest reliability was found for strength, flexibility and
balance. The reliability for the parameters concerning
lifestyle showed moderate to perfect agreement. Questions
regarding psychological health and somatic pain as well as
school environment and relationship showed substantial
to almost perfect test-retest reliability. Nevertheless, stress,
perceived health, diet, physical activity and drugs had low
ICC values between the two test trials. When measuring a
person’s perceived health or stress, it is expected to obtain
moderate to good test-retest reliability. This is due to the

Table : Correlation (Pearson coefficient r) between BMI and fitness
parameters of the study group. Females n=, and males
n=,.

Variables BMI

Females Males

Flexibility −.* −.*
Strength .*** −.***
VO max (mL/min/kg) −.*** −.***
Overall fitness −.*** −.***

* = p<., *** = p<..

Table : Correlation (Pearson coefficient r) between BMI and fitness
parameters in normal weight and in overweight/obese of the study
group, (n=,).

Variables Females Males

Normal
weight

BMI

Overweight/
Obese BMI

Normal
weight

BMI

Overweight/
Obese BMI

Flexibility −. −.* . −.
Strength .* −.*** .*** −.***
VO max

(mL/min/
kg)

−. −.* . −.***

Overall
fitness

−. −.*** .*** −.***

* = p<., *** = p<..
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fact that one’s perceived health and stress are likely to
change within short time periods [30], even within a week
interval as in this case. Obtaining higher ICC values, which
would be indicative of perfect agreement, would instead
mean that the actual question being tested is not catching
these changes. Measuring diet, physical activity and drugs
is however usually not due to intra-individual variability
and day-to-day changes. The obtained substantial to
moderate agreement is most probably attributable to
under-reporting regarding diet and drugs and over-
reporting in physical activity levels [31].

Measuring the validity of a questionnaire is difficult
and it has several dimensions. However, in this study, the
fitness tests used to measure cardiorespiratory fitness, i.e.
VO2 max, have been validated elsewhere [15–19] against a
criterion instrument such as a treadmill. All of the tests
used in this study have shown to have a correlation factor
ranging from 0.76 to 0.90, indicating to be valid tests to
measure cardiorespiratory fitness.

Being overweight and/or obese can lead to other dis-
eases such as, for example, the metabolic syndrome (hy-
pertension, hyperglycaemia, dyslipidaemia) [32–34]. All of
these illnesses are in turn risk factors for cardiovascular
disease (CVD) such as heart disease. The developing
atherosclerotic process of heart disease starts early on in
childhood and adolescence, and continues into adulthood
if one or many of the risk factors are present [33–35].
Similarly, it has been proposed that low physical fitness is
associated with the clustering of these CVD risk factors in
Swedish adolescentmales later in life [34]. Therefore, being
overweight and/or obese along with having low physical
fitness increases the risk of developing CVD later in life [35].

Besides the physical consequences of being over-
weight and obese, there are psychosocial concerns as well.
Adolescents who are overweight or obese often suffer from
having low self-esteem, social isolation and having
increased risk of developing depression. In addition, when
dealing with such a group as adolescents, it is important to
not only try to solve the overweight and/or obese problem
by increased physical activity and healthy eating, but it is
also necessary to take into account the actual problem that
may be the underlying cause of why an individual has
become overweight or obese. In many cases, traumas of
some kind, bullying or not thriving in school are examples
of someunderlying bases,whichmust be addressed aswell
[36].

By participating in the present study, the students have
been given motivational talks with either an instructed
nurse or PE teacher. The aim of this was to arouse the
student’s own thoughts of his/her own lifestyle behaviour
and give advice on how to change it. The nurse/PE teacher

has also followed some principles during the talk. These
include supporting self-reliance, showing empathy,
avoiding arguments and having a collaborative approach
as well as showing to be an equal partner instead of
patronising. The students have also been taught how to
correctly perform strength and flexibility exercises by
experienced PE teachers. Furthermore, participating in the
FMS study does not really include any risks, except if the
participants would injure themselves while carrying out
any of the fitness tests; however, they had been informed
about that prior to agreeing to participate.

Having a student profile, such as the one conducted by
FMS, which assesses physical, social and mental health
among adolescents is very important. This can help
schools who decide to use the student profile to acquire an
overview of the health among the students. Subsequently,
the school can work on improving the health by imple-
menting certain measures and interventions.

The strengths of this study were that the anthropo-
metric measurements and the fitness tests were conducted
by experienced nurses and PE teachers. All the equipment
and the fitness tests were standardised. Additionally, the
large sample size was also a strength in our study. More-
over, the fact that a test-retest study was included is also
unique in the present study.

Although BMI is a useful tool to use in large pop-
ulations, particularly among children and adolescents,
solely using it alone to assert an association with physical
fitness was a limitation. Instead, measurements of body
fat and muscle mass (which were measured in our study,
but only in a small number of individuals) ought to be
used together with BMI. Also, physical activity pattern
wasmeasured in this study; however, it was only done in a
very small proportion of the study population, which is a
drawback. Physical fitness depends on genetics and other
non-modifiable factors (age, gender, etc.). However, the
foremost controllable factor is physical activity [3, 4].
Since data on PAhabits were not complete in our study, its
relative contribution cannot be determined. In addition,
whether or not there is a correlation between the
measured VO2 max and the amount of PA reported in the
questionnaire cannot be asserted either. The fact that a
number of students were excluded since data on weight
and height were not available is also another limitation
that could have influenced the results. Lastly, the cross-
sectional design of this study is also a limitation, given
that it can only show an association and not causality.
Therefore, the results ought to be considered with
caution. However, it is rational to believe that adolescents
with higher BMI values will also score lower in fitness
tests.
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Conclusions

Physical fitness and BMI were weakly negatively associ-
ated. Overweight and obese individuals scored lower in the
fitness tests compared to their normal weight counterparts.
The test-retest study revealed that the FMS questionnaire
and fitness tests are reliable tools.

In order to combat the increasing prevalence of over-
weight and obesity among adolescents, the promotion of
physical activity in school settings has to be improved.
Walking to and from school, increasing physical education
time, and food and nutritional education are some
suggestions.
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