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Abstract
The purpose of this study was to examine the relationship between health-related fitness knowledge
(HRFK), physical fitness (PF), and physical activity (PA) in a college-aged adult population. Participants
included 191 (79 females, 112 males) college students from the southwestern United States. Healthrelated fitness knowledge was examined using the FitSmart Test, physical fitness was measured by seven
fitness measurements that were normalized and combined as one factor, and self-report PA was assessed
via the Leisure Time Exercise Questionnaire (LTEQ). Results indicated a significant relationship
between health-related fitness knowledge and the physical fitness factor, Δ R2 = .018, p = .037; and
health-related fitness knowledge and fitness without body composition factor (FNBC), Δ R2 = .031, p =
.009. In conclusion, health-related fitness knowledge is associated with physical fitness levels in collegeaged students. These findings point to the potential impact of health-related fitness knowledge as a
supplementary predictor of health-related fitness.
Keywords: Health-related fitness knowledge, physical fitness, physical education, physical literacy,
obesity
1. Introduction

Obesity levels, health-related diseases, and the rate of decline of overall wellness in society
today have reached an all-time high [1]. Research findings suggest these changes are due to a
lack of physical activity (PA) [2, 3, 4] and physical fitness (PF) [5, 6]. Research also suggests that
this could be the first generation in history where children have a shorter lifespan than their
parents due to high rates of childhood obesity [7]. As the health and economic impact of
decreasing fitness, decreasing PA, and increasing obesity continue to emerge [8], successful
interventions are needed to increase PF and PA levels.
Many interventions have been implemented to improve PA, PF, and overall health. These
interventions have shown a significant relationship to improving PA and PF during the
intervention and some longitudinal gains have been shown with PA but there is limited
evidence in longitudinal gains in PF [9, 10]. It is imperative that interventions be discovered that
have long lasting effects that enable individuals to continue and sustain PA while improving
PF.
Previous research has indicated HRFK has a positive relationship with PA [11-13] and PF [14, 15]
but these studies did not thoroughly investigate all three elements (HRFK, PA, and PF) in
great detail with multiple measures. Other research investigating adult and adolescent physical
education classes with an application component of cognitive (i.e., HRFK) learning and
psychomotor dimensions (conceptual physical education) have found that individual adherence
to PA has been prolonged when compared to individuals taking traditional physical education
classes where only movement is emphasized [16- 19]. Previous studies also have indicated HRFK
levels in students from elementary to college age is relatively low [20- 23], which includes
students studying in health-related fields [24- 28].
With the current research available indicating a significant relationship between HRFK, PA,
and PF and the positive relationship among applied (conceptual) physical education classes
and long term adherence to PA, it could be inferred that HRFK may be an important
contributor to an individual’s motivation to implement and maintain a physically active and
healthy lifestyle. Individuals equipped with the knowledge to apply concepts and processes
into their everyday life to improve and maintain PF may demonstrate greater autonomy to
choose and direct their PA [29, 30]. Initial levels and/or decreases in PA as children transition
from childhood to adulthood [31-33] may result from a lack of HRFK. If an individual does
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not possess knowledge related to the importance of exercise
and how to effectively structure a physical activity/fitness
program, they may be more likely to discontinue PA as adults.
The purpose of this study is to examine the relationship
between health-related fitness knowledge (HRFK), physical
fitness (PF), and physical activity (PA) in a college-aged adult
population.
2. Materials and Methods
2.1 Sample
Participants were 191 (79 females, 112 males) college
students, majority of non-Hispanic White students (70.2%),
ages 18-25 enrolled at a university in the southwest United
States. Individuals were recruited from personal fitness and
wellness classes held at the university, classes included;
weight training (n = 21), volleyball (n = 23), jogging (n = 37),
basketball (n = 24), and walking (n = 86). All students
attending the university were required to take a personal
fitness and wellness class and the specific classes chosen in
this study were to represent a variety of different activities,
intensity levels, and a wide range of students with different
lifestyles and interests. Participants provided informed consent
approved by the universities human subjects committee.
2.2 Measures
A demographic and background questionnaire was given to
participants to collect information on gender and race along
with possible covariates including: college year (CYR), age,
number of exercise science classes taken (ESS), years of high
school sports (HSS), and socio-economic status (SES).
The five covariates (CYR, age, ESS, HSS, SES) chosen for
this study were based on previous research that indicates
education [34, 35], previous PA experience [36, 37], age [31, 32, 33, 38],
and socio-economic status [39, 40] all contribute to increased PF
and PA [41]. The covariates of college year and exercise science
classes taken were used to evaluate both general (overall
education) and specific (HRFK) education received and how it
may associate with levels of PF and PA. The covariate of high
school sports was used as a basis for examining the
relationship between previous PA experience and current PF
and PA levels [42].
Participants’ HRFK was assessed by the FitSmart test [43]. The
paper-pencil test of Form 1 was used and included 50
multiple-choice questions including each content area: (a)
concepts of fitness, (b) scientific exercise principles, (c)
components of physical fitness, (d) effects of exercise on
chronic disease risk factors, and (e) exercise prescription. The
test was graded by computer software provided by Human
Kinetics [43]. Additional FitSmart content areas including
nutrition, injury prevention, and consumer issues were not
used as part of the final score as they did not specifically
pertain to HRFK.
The Leisure time exercise questionnaire (LTEQ) [44] was used
to assess self-reported PA. The LTEQ has high test-retest
reliability (r = 0.74) and validity for cardiorespiratory
endurance. Validity of the questionnaire was established
against maximal oxygen uptake (VO2 max) and established
with body fat percentage predicting 69% of fit and 66% of
unfit individuals [44]. Self- report PA was calculated in METs
by the intensity level of exercise bouts (strenuous = 9 METs,
moderate = 5 METs, mild = 3 METs) in an average seven day
period. Moderate to vigorous physical activity (MVPA) was
calculated adding the mean of moderate PA (MPA) (total
MPA divided by valid days) to the mean of vigorous PA
(VPA) (total VPA divided by valid days). By summing the
two daily means, MVPA was derived.

The President’s Challenge Adult Fitness Testing was utilized
for the PF testing element of this study. The tests included:
1.5-mile run, push-ups, half sit-ups (crunches), sit-and-reach
test, and body mass index assessments (BMI). Additional
measures of fitness also included vertical jump as a measure of
musculoskeletal power and waist circumference. A vertical
jump power index was made to evaluate leg power by
factoring in the weight of the participant. The power index
equation is the “square root of weight * square root of the
vertical jump height” [45]. Waist circumference was used in
conjunction with BMI as recommended by the American
College of Sports Medicine to determine overall health risks of
body fat.
The Fitness construct was comprised of the five specific
physical domains of health-related fitness (muscular strength,
muscular endurance, flexibility, cardiovascular endurance, and
body composition). To develop one fitness construct the
fitness measures were normalized and then added together to
create the composite Fitness variable. The normalization of the
variables was conducted by the mean being subtracted from
the observation and the difference being divided by the
standard deviation, giving each measure a mean of 0 and
standard deviation of 1. Before being added to the Fitness
variable, the normalized scores of the 1.5-mile run, BMI, and
waist circumference were multiplied by negative one because
of their inverse effect on positive and negative fitness
outcomes [46]. Based on the premise that health-related fitness
levels are an indicator of functional and long term health [47],
the comprehensive construct of Fitness, as produced by the
seven fitness measures (push-ups, half-sit-ups, sit-and-reach,
vertical jump power index, 1.5-mile run, BMI, and waist
circumference) was used for statistical analyses [48].
Another fitness construct (FNBC) was developed using the
same normalizing process and all the same elements of the
Fitness construct except with no body composition (BMI and
waist circumference). The rationale to examine two different
fitness constructs was predicated on the idea that nutrition,
diet, and other weight control variables were not factored into
this study. Since these elements were not investigated, it is
viable to say that body composition could be a misleading
variable in overall fitness when considering HRFK. Research
also indicates being fit while being overweight can still be a
deterrent of chronic diseases compared to being unfit and lean
or overweight [49]. These data provided appropriate rationale to
investigate the concept of fitness with and without body
composition.
2.3 Statistical Analysis
Data analysis was conducted using SPSS. Preliminary
statistical analyses were conducted to test for data normality,
skewness, and homogeneity of variance after data were
cleaned; results indicated all assumptions were met.
Descriptive statistics were calculated to numerically describe
the data (e.g., examine distributions, examine outliers, etc.)
and to describe the sample (e.g., age, race, education) (see
Table 1).
Pearson’s bivariate correlations among all dependent,
independent, and possible covariates were examined to gain
preliminary insight on the relationship among all variables.
Multivariate analysis of variance’s (MANOVA) were run to
give a more thorough understanding of the data set. The
dependent variables used for the MANOVA’s were HRFK,
Fitness, FNBC, and SRPA. The individual independent
variables used in the analysis included gender, high school
sports (HSS), and the Personal Fitness and Wellness (e.g.,
volleyball, basketball) class taken during data collection.
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Sequential regressions were run with HSS and HRFK. The
sequential regressions were run based on the preliminary
investigation of correlates to PF and PA.
3. Results
The participants in this study had a mean age of 20.3 and
college year of 2.6 (junior), with 84% playing a high school
sport for at least one year and 60% playing for all four years.
Mean fitness scores from this sample, compared to normative
data provided by the Cooper Institute [50], indicated fitness
scores were generally poor to very poor, excluding push-ups.
Only male (M = 29.61) and female (M = 20.78) push-ups were
above the 40th percentile (Fair rating). Data from this study
indicated that 53% of students were overweight (BMI 25.0–
29.9 kg/m2) or obese (BMI ≥30.0 kg/m2), which differs greatly
from research that indicates 30% of college students are
overweight or obese [51] (see Table 2).
The HRFK averages aligned with previous research indicating
average scores of 70% or below [24, 25, 28]. Mean scores for
males (67.5%) and females (66.7%) showed no significant
difference.
Self-report PA data indicated the sample for this study was
above recommended weekly averages of 36 METs (females M
= 48.52, males M = 63.30). The weekly recommended average
of 36 METs was based off of the minimum of 150 minutes of
moderate-intensity physical activity (MPA) or 75 minutes of
vigorous-intensity physical activity (VPA) a week or a
combination of the two [52].
Pearson’s bivariate correlations were calculated to evaluate
possible relations among variables (see Tables 3 and 4). Out of
the anticipated covariates of high school sport years (HSS),
exercise sport science classes (ESS), college year (CYR), age,
and socio-economic status (SES), HSS was found to have the
strongest correlations with PF and PA. High school sport years
correlated with SRPA, r = .194, p = .007, Fitness, r = .337, p <
.001, Fitness with no body composition (FNBC), r = .414, p <
.001, and multiple fitness measures. The covariates college
years and age both had a significant negative correlation to
Fitness, r = -.146, p = .044; r = -.161, p = .026 respectively,
but did not correlate with FNBC or SRPA.
After evaluation of the MANOVA data analysis, there were no
meaningful differences found between the independent
variables and HRFK. The particular personal fitness and
wellness class taken during data collection or gender did not
affect participants HRFK.
Regressions (results in Table 5, 6, 7) were run using the

predictor variable of HRFK on fitness variables. HRFK
explained 1.8% of the variance for Fitness, 3.1% for Fitness
with no body composition, and was not significant with SRPA.
The results from the regression analyses indicate that HRFK
contributed to the prediction of fitness variables, but did not
contribute to self-reported physical activity.
3.1 Tables and Figures
Table 1: Demographic Statistics of the Population of Study
Variable
Age
18
19
20
21
22
23
College Year
Freshmen
Sophomore
Junior
Senior
Othera
Variable
Race/Ethnicity
White
Hispanic
Black
Otherb

N

Percentage

24.0
45.0
39.0
41.0
23.0
19.0

12.6
23.6
20.4
21.5
12.0
9.9

22.0
46.0
47.0
48.0
6.0
N

11.5
24.1
24.6
25.1
3.1
Percentage

134.0
32.0
17.0
8.0

70.2
16.8
8.9
4.1

Note: a Fifth year senior or beyond. b Any other race or ethnicity.
Table 2: Descriptive Statistics of Health-Related Fitness Knowledge
(HRFK), Fitness Measures, and Physical Activity Levels by Gender
Females
Males
Variablea
Mean
SD
Mean
SD
HRFK (%)
66.70
9.07
67.48
10.38
SRPA (METs)
48.52
26.39
63.30
30.38
Push-ups
20.78
12.62
29.61
14.38
Curl-ups
23.04
11.46
28.24
10.84
Power Index
29.81
5.22
39.80
5.45
Sit & Reach (cm)
32.57
8.56
26.27
7.80
Run (minutes)
17.47
3.23
13.82
3.03
BMI
26.12
5.52
26.60
5.05
Waist Cir. (cm)
87.17
14.30
89.41
12.62
Note: SRPA = self-report physical activity. MVPA = moderate to
vigorous physical activity. cm = centimeters. a n = 79 females and 112
males for all variable except MVPA. b n = 34 females and 30 males.

Table 3: Correlations Table for Health-Related Fitness Knowledge, Physical Activity Measures, Fitness Measures, and Covariates
Variables
HRFK
SRPA
MVPA
Fitness
HSS
ESS
C Yr.
SES
Age
Push-ups
Curl-ups
LPI
S&R
Run
BMI
WC

HRFK
1.00
.035
.084
.151*
-.004
.062
.167*
-.045
.134
.146*
.240*
.102
.051
-.047
-.017
.001

SRPA

MVPA

Fitness

HSS

ESS

C Yr.

SES

1.00
.258*
.270**
.194**
.083
.116
-.022
.040
.333**
.099
.205**
.002
-.352**
-.155*
-.163*

1.00
.292*
-.440
.082
-.218
.173
-.205
.212
-.026
.147
.095
-.314*
-.086
-.150

1.00
.337**
.024
-.146*
.015
-.161*
.677**
.530**
.123
.471**
-.667**
-.566**
-.683**

1.00
.165*
.076
.095
.080
.409**
.211**
.304**
.073
-.398**
.013
-.067

1.00
.313**
.014
.325**
.073
-.014
.073
-.053
-.088
-.015
-.002

1.00
.139
.667**
-.023
.009
.051
-.123
.030
.152*
.177*

1.00
-.092
-.083
-.196**
-.104
.114
-.021
-.019
-.034

Note: HRFK = Health-related fitness knowledge. SRPA = Self-reported physical activity. MVPA = Moderate and vigorous physical activity.
HSS = High school sport years. ESS = Exercise sport science classes. C Yr. = College year. SES = Socio-economic status. LPI = Leg power
index. S & R = Sit and reach. Run = 1.5-mile run. BMI = Body mass index. WC = Waist circumference. a p = .054. * p < .05. ** p < .01.
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Table 4: Extended Correlations from Table 3 for Health-Related Fitness Knowledge, Physical Activity Measures, Fitness Measures, and
Covariates
Variables
Age
PU
CU
LPI
S&R
Run
BMI
WC
Age
1.00
Push-ups
-.009
1.00
Curl-ups
-.007
.419**
1.00
LPI
.188**
.378**
.221**
1.00
S&R
-.150*
.081
.173*
-.202**
1.00
Run
-.047
-.541**
-.260**
-.393**
-.016
1.00
BMI
.165*
-.156*
-.087
.357**
-.082
.439**
1.00
WC
.243**
-.312**
-.121
.329**
-.164*
.439**
.894**
1.00
Note: PU = Push-ups. CU = Curl-ups. LPI = Leg power index. .S & R = Sit and reach. Run = 1.5-mile run. BMI = Body mass index. WC =
Waist circumference. HRFK = Health-related fitness knowledge. SRPA = Self-reported physical activity. MVPA = Moderate and vigorous
physical activity. HSS = High school sport years. ESS = Exercise sport science classes. C Yr. = College year. SES = Socio-economic status. * p
< .05. ** p < .01.
Table 5: Sequential Regression Analyses with the Model of High
School Sport Years and Health-Related Fitness Knowledge
Predicting Fitness

1 HSS
2 HRFK

Fitness
(DV)
.34**
.15*

1
1.00
-.004

1.00

Mean
SD

.00
3.96

2.89
1.57

67.16
9.84

Variables

2

B
.85
.06
R2
Δ R2
R

sr2
β
incremental
.338
.114**
.152
.023**
Intercept = -6.577
.137**
.128**
.370**

Note: * p < .05. ** p < .01.
Table 6: Sequential Regression Analyses with the Model of High
School Sport Years and Health-Related Fitness Knowledge
Predicting FNBC

1 HSS

Fitness
(DV)
.41**

2 HRFK

.19**

Variables

1
1.00
.004

2
1.00

B

β

.81

.415

sr2
incremental
.171**

.06

.191

.037**

Intercept = -6.326
R2
.208**
Δ
.200**
SD
3.96
1.57
9.84
R2
R
.456**
Note: FNBC = Fitness variable with no body composition. * p < .05.
** p < .01.
Mean

.00

2.89

67.16

Table 7: Sequential Regression Analyses with the Model of High
School Sport Years and Health-Related Fitness Knowledge
Predicting SRPA
sr2
incremental
1 HSS
1.00
3.66 .194
.037*
2 HRFK
-.004 1.00
.11
.036
.002
Intercept = 39.323
Mean
.00
2.89 67.16
R2
.039*
SD
3.96
1.57
9.84 Δ R2 .029*
R
.197*
Note: SRPA = Self-report physical activity. * p < .05. ** p < .01.
Variables

Fitness
(DV)
.19**
.04

1

2

B

β

4. Discussion
This study was among the first to comprehensively investigate
the relationship between health-related fitness knowledge
(HRFK) and physical fitness (PF). The findings from this
study, though small, indicate that HRFK predicts PF levels.
When investigating PA, the findings of this study found no
significant relationship between HRFK and PA among
participants, but some notable and promising differences were
identified among the female participants. Among these

participants, HRFK did appear to be more closely related to
levels of physical activity, but caution should be taken in over
interpretation of this finding due to data limitations of
participants. Results from this study along with others do
suggest that if individuals are able to increase their HRFK,
they will have a greater opportunity to improve their fitness
levels.
Possible rationale on why the significant relationship between
HRFK and the fitness variables were not larger along with the
lack of relationship with HRFK and PA may be explained by
two factors which both point to a possible developmental
trajectory for the importance and influence of HRFK. First, the
number of participants who took part in high-school sports
was very high. With the large number of participants in this
study participating in HSS, their skill levels and their desire to
continue in recreational sports activities (e.g. intramurals)
could still be present. These developed skill sets and fitness
levels obtained through participation in high-school sports
provided a basis for individuals to continue to successfully
engage in PA into their collegiate years [48]. This minimizes the
potential role that HRFK might play in fitness decisions and
status.
Second, the affordances of the college environment may also
minimize the relationship between HRFK, physical activity
and physical fitness. The availability of many different PA
opportunities provided in the college environment allows for
maintenance of PA without necessarily needing a foundational
base of HRFK. Physical activity has been found to decrease
during the college years and continues to decrease as
individuals’ age. However, the accessibility of many different
programs and PA opportunities provided to college students
can possibly diminish the differential impact of HRFK
compared to adults beyond the college age span. Instead, an
older adult population has a lifestyle in which work, family,
and other responsibilities require the majority of time and
energy [41]. At this developmental stage of life, HRFK could
possibly play a more vital role because the opportunity for
sports and the availability of leisure time for various physical
activities is diminished. Acquiring HRFK could provide the
individual autonomy required to be successful in improving PF
and PA.
The current findings of this study are consistent with many
other studies indicating that HRFK is relatively low among
college-aged students as well as the K-12 population. These
results indicate that many college students do not possess
adequate HRFK that may assist in the promotion of continued
health-related fitness and PA behaviors. This is a concern, not
only for college-aged individuals, but also points to the
information that high school students are being taught, or not
taught, in their physical education and health classes. If
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students do not have the proper knowledge, it may be more
difficult for them to truly understand aspects of fitness and
how they may apply this knowledge in future physical activity.
The relationship between HRFK and ESS classes (includes all
classes taken at the college level in exercise science, physical
education, and personal fitness and wellness) taken by college
students in this sample was analyzed to investigate the
importance of ESS classes on HRFK. Interestingly, results
indicated that there was no correlation between the number of
ESS classes taken and HRFK, as well as no mean differences
between the individual number of classes taken (range of 0 to
4) and HRFK. These findings indicate that students taking
college-level courses that include some aspect of HRFK
content and principles (44% of the sample) did not have higher
HRFK then students not taking the classes. However, this does
not take into consideration if HRFK was improved (i.e.
knowledge learned) because of these classes. The fact that ESS
classes do not seem to be developing students’ HRFK may be
a concern for the field. The very individuals that are being
educated to teach and apply fitness knowledge to others in
some area of exercise science (e.g., personal trainers, physical
education teachers) may not have the knowledge or skills to
adequately provide/teach HRFK. These results parallel those
from previous research with pre-service physical education
teachers who demonstrated a lack of adequate HRFK [24, 25, 28]
and allied health students HRFK [26].
The limitations of this study are important to note. First, the
sample in this study was not representative of 18-25 year old
adults in the United States and in general the entire adult
population. The sample was limited to only college students,
thus, findings from our college population cannot be
generalized to the entire adult population. Second, as stated
earlier, the sample consisted of a majority of students that
participated in high school sports. With so many participants
involved with high school sports within the last five years
overall fitness levels and activity levels can be skewed as
previous PA experience could be the main factor in overall PF
and PA results. With already higher PF levels and an
environment welcoming opportunities to continue in sport,
HRFK is not necessary to design, develop and cultivate PF and
PA levels. Thirdly, using only one self-report questionnaire
can limit a complete understanding of individuals PA levels.
Implementing multiple PA measures, including an objective
PA measure (e.g., accelerometers), would be a better indicator
of true PA levels. Lastly, the sample of participants with which
this study was conducted exhibited a restriction in the range of
HRFK making analysis of variance techniques particularly
ineffective. It is understood that the scores reflected in this
study are congruent with previous scores but being limited to
lower scores does not allow for a thorough investigation and
delineation of the relationship higher HRFK has with PF and
PA.
5. Conclusions
Health-related fitness knowledge is associated with PF levels
in college-aged students, and these findings point to the critical
nature of HRFK even among the youngest and most active
group of adults. It seems likely HRFK would be even more
important as adults advance in age. By evaluating the research
of HRFK and its relationship to PF and PA along with the
longitudinal PA gains and adherence from conceptual physical
education classes, a picture is painted showing the importance
of having applied fitness knowledge that can be implemented
in everyday life. As physical educators, higher academia
educators and researchers, and exercise science and health

professionals, it is imperative that we are able to give
individuals the tools to have the autonomy to continue on in
lifetime physical activity and fitness. Getting individuals
active and moving while they are with us is very important but
being able to educate and equip individuals to be able to
develop and implement activity on their own holds a lifetime
of value. Future research should continue to examine links
between HRFK and fitness among adults in various stages of
the life span.
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