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Introduction
According to the American College of Sports Medicine (ACSM), 

most adults in the United States do not participate in the minimum 
amount of physical activity of 30 minutes of exercise five days per 
week, recommended for health benefits.1-3 Additionally, the number 
of individuals remaining sedentary during free time is becoming a 
public health concern.1-3 The combination of low physical activity and 
increasing sedentary behavior is a growing problem. The prevalence 
of overweight and obese adults in the U.S. has rapidly increased in 
the recent years. In a study performed in 2012, 68.5% of Americans 
were overweight, 34.9% were obese, and 6.4% were considered 
extremely obese.4 Additionally, 31.1% of the world is physically 
inactive.5 These data suggests that the major issue that needs to be 
addressed which is motivating people to be active so that health 
benefits may be achieved. However, studies have demonstrated that 
among individuals who begin an exercise routine, it is likely that 50% 
will discontinue exercise within six months.6 It is suggested that these 
behavior changes may not be able to occur without the assistance of 
health and fitness professionals.7 The structure of supervised fitness 
classes within an exercise program may be effective at improving 
fitness and decreasing risk factors associated with sedentary behavior. 
In addition, a supervised program may provide the structure needed 
for the individuals to then continue performing self-motivated 
physical activity.

One method of motivating people to be more active is through 
the use of visual feedback in the form of activity watches or other 
accelerometers. These devices provide visual feedback to encourage 
the user to meet the minimum recommended physical activity. The 
ACSM recommends a baseline standard of 10,000 steps per day to 
achieve the classification of physically active.8 While participants in 
exercise programs may believe they are increasing their activity level, 
there is also a rise in the “active couch potato” phenomenon.9 This 
results in an increase in activity during the workout, but a decrease in 
activity or return to previous behaviors for the rest of the day. To alter 
this behavior, a watch with visual feedback can provide motivation 
to meet certain milestones and encourage activity throughout the 
day. The MOV band is a validated accelerometer that can be worn 
on the wrist as a watch. It measures physical activity in the form of 
moves and is able to convert those numbers into miles via algorithms. 
It was previously validated against the Acti-graph accelerometer to 
be as accurate and reliable at recording and reporting movement.10 
Despite the motivation that these devices provide, there is still a need 
for supervised programs to help directly engage people in an exercise 
program to increase their physical activity.

Previous literature has demonstrated that both supervised 
exercise and unsupervised exercise programs have been able to 
increase physical fitness.11-13 However, there are mixed results of 
whether supervised or unsupervised exercise is more effective. Many 
researchers have found that supervised programs are more beneficial 
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Abstract

Evidence has suggested that among untrained individuals, supervised exercise interventions 
may elicit greater health benefits and long-term exercise adherence compared to 
unsupervised exercise interventions.

Purpose: This study focused on determining the effectiveness of a five-month supervised 
exercise intervention compared to a five-week unsupervised duration at a university work-
site for faculty and staff members on physical activity behavior, muscular endurance, and 
cardiovascular health.

Methods: An exercise intervention met three times per week for five months to undergo 
60 minutes of structured, group exercise led by fitness professionals. This was followed by 
5 weeks of independent exercise. Data collected included physical activity behavior via a 
validated accelerometer, muscular endurance, and cardiovascular health.

Results: Repeated measures ANOVA at three time periods were conducted and post-hoc 
paired samples t-tests to determine where the main effect occurred. The data indicated 
that participation in a five-month supervised exercise program resulted in improvements 
of physical activity behavior (p=0.003) and increased muscular endurance via push-ups 
(p=0.002) and curl-ups (p<0.001). A five-week unsupervised program resulted in decreased 
physical activity behavior, decreased muscular endurance back to baseline levels, and 
increased resting heart rate (p=0.005).

Conclusion: This study suggests that supervised exercise programs for previously sedentary 
individuals are effective in improving overall fitness. While a period of unsupervised 
exercise may result in less physical activity and decrease in muscular endurance and 
cardiovascular health.
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in improving cardiovascular and muscular fitness than unsupervised 
interventions.11,14-16 There is a need to motivate inactive adults to 
exercise to reduce the risk of developing diseases related to sedentary 
behavior and to improve overall health. One investigation demonstrated 
that a supervised program increased energy expenditure and enhanced 
retention to the program at 6, 12, and 18 months compared to the 
unsupervised control group.11 Even at the later months, there was still 
significant participation in the exercise program compared to those 
still exercising unsupervised. Even though there will be attrition in 
any program, this study supports the idea that a supervised program 
may be an important factor in providing long-term motivation and 
maintaining a lifestyle that incorporates physical activity and exercise. 
Another study evaluated the influence of direct supervision during 
resistance training exercise on strength performance and found direct 
supervision to increase load and magnitude of results to a greater 
degree than an unsupervised group performing a similar routine.14 
Additionally, an experiment conducted with health club members 
found a supervised exercise program with a personal trainer to be 
more beneficial in increasing lean body mass, strength, and VO2max 
than in a group working without supervision.16 Even with the added 
support of peers, the health club members found the supervision of the 
personal trainer to be a key factor in progressing with their fitness. In 
a cardiac rehabilitation setting, it was demonstrated that individuals 
were not able to sustain an unsupervised workout on their own and 
suggested that supervised programs may be necessary to achieve 
compliance to the prescribed workouts.15

The present investigation recruited previously sedentary 
individuals for a five month exercise program. The variables measured 
were muscular endurance, physical activity, and resting heart rate as a 
measure of cardiovascular fitness. In addition, the participants reported 
through questionnaires how the supervised program increased their 
self-efficacy and motivation for exercise in an unsupervised period 
for exercise immediately following the intervention. Our hypotheses 
were that

A. A five month supervised exercise program would increase 
muscular endurance and physical activity while decreasing 
resting heart rate and,

B. The loss of gains made would occur after the five weeks of 
unsupervised training.

Methods
Participants

Sixteen faculty and staff members (13 female, 3 male; age 
48.7±11.0 years) of a university-based exercise program volunteered 
to participate in this longitudinal study. This program was sponsored 
by Human Resources and the Exercise Physiology department and 
opens to all faculty and staff members on campus. Participants in the 
program were recruited through flyers hung around campus, emails, 
and word of mouth. The investigation was split into five months of 
supervised exercise classes followed by five weeks of unsupervised 
exercise. Prior to enrolling in the program, all participants submitted 
a Physician’s Consent, Health History Questionnaire, and Exercise 
Questionnaire to participate in the exercise classes. Those that were 
willing to participate in the research study portion also filled out an 
Informed Consent approved by the Kent State University Institutional 
Review Board.

Testing variables and outline

This study was designed to look at the effects of a supervised 
exercise program on muscular endurance, physical activity, and 

resting heart rate in a previously sedentary population along with the 
effects of unsupervised exercise on maintaining the improvements 
made during the supervised program. The program began with pre-
testing fitness parameters prior to beginning the exercise classes. This 
testing included the partial curl-up, which measures the maximal 
number of curl-ups performed in 60 seconds, and push-ups to failure. 
These tests of muscular endurance were based on ACSM guidelines 
for exercise testing.8 and evaluated prior to beginning exercise classes. 
Post-testing took place after five months of classes at the conclusion 
of the supervised exercise. The final testing session occurred after the 
unsupervised portion of the study. This five month duration was used 
to provide sufficient time to allow the benefits of exercise to occur and 
for physical activity to be monitored. The five weeks period of time 
were selected to provide a sufficient amount of time to measure the 
effects that five weeks of unsupervised exercise would have, and it 
also coincided with the academic calendar as well.

Movement activity

To quantify physical activity, each participant was given a MOV 
band accelerometer upon enrollment in the program. The MOV 
band is a three-plane accelerometer that measures movement in 
multiple planes to give an accurate estimate of each participant’s 
physical activity and was previously validated against the Acti-graph 
accelerometer.10 Physical activity was recorded as moves as a built-in 
algorithm was used to convert the movement data from moves to miles, 
which is more widely understood. Using the data given by the MOV 
band, physical activity could be expressed in terms that are familiar 
to the general population. This also helped to encourage participants 
to stay active throughout the day even after the exercise classes were 
completed. All participants were instructed to wear the MOV band as 
much as possible throughout the day, not just during exercise. Those 
who participated in this investigation wore the bands consistently 
from the beginning of the program until the end of the unsupervised 
period. This data was uploaded via USB to an online network where 
the researchers were able to access the data for analysis. This data was 
then used to evaluate the activity level of each participant throughout 
the day during the supervised and unsupervised periods of this study.

Protocol

Heart rate was measured through palpation of the radial artery by a 
trained researcher during the pre-testing and two post-testing sessions. 
Participants were seated for a minimum of five minutes to achieve a 
rested state. Research staff then palpated the radial artery and counted 
the pulse for 60 seconds. The research staff for each testing session 
was kept consistent to decrease variability between researchers.

Curl-ups were performed based on ACSM guidelines for physical 
fitness assessments.8 Participants lay supine on an exercise mat with 
their knees bent to 90oand the soles of their feet flat on the ground. 
Their arms lay by their side with the hands relaxed and the middle 
finger touching a piece of tape that was placed 10 cm from the end and 
parallel to the edge of the exercise mat. Participants were instructed 
to use the abdominal muscles to curl up such that their middle finger 
reached the edge of the exercise mat, then to return to the resting 
position. This motion was completed as many times as possible in 60 
seconds without pausing. Research staff counted repetitions for each 
participant.

Push-ups were performed according to ACSM guidelines.8 Males 
were instructed to complete the test from their toes while females 
were to perform the push-ups from their knees. All participants were 
instructed to maintain a straight line from the shoulders through the 
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hips to either the knees or toes. Research staff was supervising the test 
and commented on the individual’s incorrect form. If the participant 
was not able to make the instructed correction, the test was ended. 
Participants were to complete as many push-ups as possible without 
pausing. A completed push-up counted if the arms were bent to 90° 
in the down position and extended fully in the starting position. 
Participants were instructed to keep a steady pace for the duration of 
the test. Any pause or break in form was mentioned to the participant 
by the research staff. If the corrections were not made immediately, 
the test was ended. Research staff counted the number of repetitions. 
These protocols were followed for all three testing sessions, pre-
testing, post-testing, and follow-up testing. After completing the pre-
testing session, participants began the five month supervised exercise 
program.

Exercise intervention

The exercise intervention consisted of 60 minute classes three times 
per week for five months. The classes included a 10 minute warm-
up and five minute cool-down. Each day, participants could choose 
one of five class options to attend: jogging, boot camp, cardio dance, 
weight training, or low intensity circuits. All classes were led by one 
or two research staff that was trained in the specific area of exercise. 
Additional research assistants were present during the exercise 
sessions to offer input to the participants and ensure all participants 
were exercising safely. At the end of the supervised exercise program, 
the participants were instructed to continue independent exercise for 
the subsequent five weeks. The research staff provided examples of 
workouts and exercises to for the participants to complete during this 
time.

Three questionnaires were distributed throughout the course of the 
program. Upon enrollment in the program, the participants were given 
a survey asking about prior exercise participation and experience. At 
the end of the supervised exercise program before the transition to the 
unsupervised exercise portion, another questionnaire was distributed. 
This asked each participant to rate their self-efficacy for exercise after 
five months of supervised exercise classes and their willingness and 
intention to continue to be active on their own. The last questionnaire 
was distributed when the participants returned for follow-up testing 
after five weeks of independent exercise. This questionnaire asked 
each participant to report their compliance to exercising independently 
and whether they exceeded, met, or fell short of their anticipated 
exercise goals for the unsupervised period.

Statistical Analysis

The muscular endurance and physical activity data was entered 
into SPSS and analyzed using repeated measures ANOVA with 
three time points, pre-testing, post-testing, and the follow-up testing. 
The questionnaires were used as non-empirical data for participant 
anecdotal feedback and to evaluate reported compliance to exercise 
during the unsupervised part of the study.

Results
Descriptive data

Table 1 depicts the data for the participants at the three time 
points measured: pre-testing, post-testing, and after the five weeks 
unsupervised. The data was analyzed through repeated measures 
ANOVA and any significance was further analyzed through paired 
samples t-tests. Table 2 provides the data from pre supervised, post 
supervised, and unsupervised.

Table 1 Values are listed as means ± standard deviation. There were thirteen 
female participants and three male participants.

Age (yrs) Height (cm) Pre-Test Weight (lbs)
48.7±11.0 166.6±5.0 201.0±48.6

Table 2 Pre Supervised, post Supervised, and Unsupervised data for push-ups, 
curl-ups, physical activity, and resting heart rate. Values are listed as means ± 
standard deviation.

Supervised Supervised Unsupervised
Week  1- 
Pre Test Week 22 Week 27

Muscular 
Endurance

Push-ups (#) 19.0±12.1 31.9±13.6 23.2+14.3
Curl-ups (#) 33.8±9.7 49.3±15.2 42.8+19.2

Physical Activity 
Behavior

Physical Activity 
(miles)

No pre-test 
data 206.5±82.6 150.5±65.5

Cardiovascular 
Parameter

Resting heart 
rate (bpm) 76.4±8.7 72.4±9.1 81.6±11.4

Physical activity

A repeated measures ANOVA indicated a main effect for miles 
(F=8.735, p<0.001). Paired samples t-tests were used to determine 
where the main effect occurred. Figure 1 depicts the supervised 
(206.50±82.60) exercise which had significantly higher mileage 
(p=0.003) than the unsupervised portion (150.45±65.52).

Figure 1 The amount of miles during the supervised and unsupervised 
portion of 5 weeks.

*Indicates significance between supervised and unsupervised sessions 
(p=0.003).

Muscular endurance

For the muscular endurance changes, repeated measures ANOVA 
identified any main effects. There was a main effect for both push-
ups (F=7.573, p=0.002) and curl-ups (F=8.541, p<0.001). Figure 
2 illustrates the push-ups using a paired samples t-test to indicate 
a significant difference (p<0.001) between the number of push-ups 
performed prior to beginning supervised exercise (19.00±12.12) 
and at the end of the supervised program (31.94±13.56). There 
was no other significance for the push-up data. The paired samples 
t-tests for the curl-ups, illustrated in Figure 3, also indicated a 
significant difference (p<0.001) in the number performed at the end 
of the supervised exercise program (49.31±15.15) compared to the 
beginning (33.75±9.74).

Resting heart rate

The repeated measures ANOVA and paired samples t-test (Figure 
4) indicated there was a significant increase (p=0.005) in resting heart 
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rate from the end of the supervised exercise program (72.4±9.11 bpm) 
to the end of the unsupervised portion (81.6±11.4 bpm). Resting heart 
rate was not significantly different after the unsupervised exercise than 
prior to beginning the supervised exercise program (76.4±8.72 bpm).

Figure 2 The amount of push-ups performed pre supervised; post supervised, 
and post unsupervised portions of the program.

*Indicates significance pre supervised to post supervised (p<0.001).

Figure 3 The number of curl-ups performed pre supervised; post supervised, 
and post unsupervised portions of the program.

*Indicates significance pre supervised to post supervised (p<0.001).

Figure 4 Resting heart rate pre, post supervised, and post unsupervised 
sessions of the program.

*Indicates significance post supervised to post unsupervised (p=0.005).

Discussion
The purpose of this investigation was to evaluate the effectiveness 

of a supervised versus non-supervised exercise program on physical 
activity and muscular endurance as well as cardiovascular adaptation. 
This data demonstrated that a greater amount of physical activity was 
achieved during the supervised program compared to the unsupervised 

program. Additionally, during the supervised portion there was an 
increase in push-ups and curl-ups, but no difference in push-ups 
or curl-ups after the 5 weeks unsupervised compared to before the 
supervised portion. There was no change in heart rate after the 5 
months of supervised exercise, but after the 5 weeks of unsupervised, 
there was a significant increase in heart rate. According to ACSM 
standards, the recommended amount of physical activity is 10,000 
steps per day. This can be translated through validated algorithms to 
5 miles of physical activity each day. The data from the MOV band 
showing the physical activity levels for each participant during the 
supervised exercise program indicates that the participants were 
averaging 5.8 miles each day. This is compared to the unsupervised 
portion of the study where activity levels dropped significantly to 4.3 
miles. When the participants were instructed to exercise without the 
structured program, the average daily mileage decreased significantly. 
This is likely a reflection of the decreased exercise as well as total 
activity for the participants during the unsupervised portion of the 
study.

The muscular endurance data indicates that a supervised exercise 
program is more effective at improving this parameter compared to 
unsupervised exercise, which supports previous research.11,14-17 This 
muscular endurance data supports the effectiveness of a supervised 
exercise program compared to unsupervised exercise. Pre-testing 
data prior to beginning the supervised exercise program provided a 
baseline indication of both push-ups and curl-ups for the participants. 
Over the course of the supervised exercise program, participants 
increased both the number of push-ups and curl-ups that were able 
to be completed during post-testing. The initial number of push-
ups ranked the participants as a group in the 45th percentile or the 
Fair category based on ACSM standards. After participation in the 
exercise program, the participants ranked in the 80th percentile and 
were in the excellent category. A similar trend was observed for the 
curl-ups. The participants were in the Fair category prior to beginning 
the exercise program. During post-testing, after participation in 
the exercise program, the participants were ranked in the excellent 
category for the number of curl-ups performed in 60 seconds. This 
data supports the effectiveness of a supervised exercise program on 
increasing muscular endurance for both push-ups and curl-ups. After 
the unsupervised exercise period, the number of push-ups and curl-
ups that the participants were able to complete was not significantly 
different from the number completed prior to beginning the supervised 
program. This indicates that participants may have decreased 
muscular endurance training during the unsupervised portion since 
the measured variables returned to baseline values after the period of 
unsupervised exercise.

Overall, the decrease in physical activity behavior and return 
of muscular endurance gains back to baseline may indicate that 
participants were not consistent with exercise during the unsupervised 
portion. Although not specifically measured, this may be caused 
from a lack of a behavior change to exercise independently after 
five months training, which supports previous data.17-19 Prior to 
beginning this exercise program, all participants were living self-
declared sedentary lifestyles. The purpose of the program was to 
initiate a behavior change over the five months of supervised exercise 
that would carry into the five weeks without supervision. While this 
did not occur, all 16 participants continued to attend the supervised 
portion of exercise for five months, and then returned after the five 
weeks of non-supervision. This indicates that some form of a behavior 
change may have been made during the supervised exercise. Hence, 
these individuals may be motivated to participate in group, rather than 
independent exercise.
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The last variable measured for this study was resting heart rate. This 
was used as an indication of cardiovascular adaptations that occurred 
from consistent participation in exercise.20 Although not significant, 
the resting heart rate at the end of the supervised exercise program was 
3% lower than prior to beginning the program. There was a significant 
increase in resting heart rate from the end of the supervised exercise 
program to the end of the unsupervised portion of the study. Since 
heart rate did begin to lower over five months of training, this may 
indicate that the participants improved cardiovascular function, or 
parasympathetic tone, through participation in the exercise program, 
which supports previous research.1,12,20 The unsupervised portion 
resulted in those adaptations being lost and the participants reverting 
back to baseline cardiovascular parameters. This suggests the 
importance of a supervised exercise program on attaining beneficial 
cardiovascular changes; and the lack of and decrease of beneficial 
cardiovascular changes that may occur during unsupervised exercise. 
The small sample size may have contributed to the lack of statistical 
significance, and future studies with larger participation and longer 
duration may see significance in heart rate changes in response to 
exercise programs.

With obesity rates rising and while an estimated 68% of individuals 
do not participate in the minimal amount of physical activity 
recommended.1,12 there is a need for physical activity interventions to 
determine motivation strategies for individuals to exercise and increase 
movement. There are many ways to encourage exercise, however, a 
major question is how to establish a behavior change of long-term 
exercise adherence and whether just stressing the importance of 
movement will increase physical activity levels. Individuals must 
consider age, appreciate good health, have high self-efficacy, and 
believe in the importance of physical activity for long-term exercise 
adherence .21 This study supports previous research on the benefits 
of a supervised exercise program. The MOV band data indicates that 
the participants were meeting ACSM recommendations for physical 
activity during the supervised portion. Muscular endurance, measured 
by assessing curl-ups and push-ups also improved based on ACSM 
standards. Potential cardiovascular adaptations may have begun 
changing throughout the program, although these changes were not 
sustained during the unsupervised period.

The second portion of the study was evaluating if participation 
in exercise program for the duration of five months would enable 
participants to be able to exercise independently, without the support 
of the group. This was not supported as there was a significant 
decrease in physical activity that was measured by the MOV band 
during the unsupervised portion. These results support previous data 
that five months is not a long enough duration to make a behavior 
change when participating in exercise while unsupervised.11 however 
it may be long enough to make a behavior change with supervised 
exercise, as participants continued the supervised program after 
the five week unsupervised portion. Testing that occurred after the 
unsupervised portion of the study indicated a return of muscular 
endurance levels to baseline as well as the loss of cardiovascular 
adaptations. This data suggests that not only is a supervised exercise 
program beneficial in motivating individuals to become more active 
and improve overall fitness, but that unsupervised exercise with only 
suggestions for activity and no oversight is not sufficient to result in 
similar improvements in fitness or even to maintain fitness. In addition, 
based on the questionnaires distributed to the participants at the end 
of the supervised exercise program and after the unsupervised period, 
the participants felt that they were not able to sustain regular exercise 
without the structure of the program. One participant specifically 
stated, “I need a group like this at all times.” Another wrote, pertaining 
to the unsupervised portion, “I had planned to exercise 3-4 times a 

week, but only did 1-2 times. It was hard to keep motivated.” One 
hundred percent of the participants stated they had a higher self-
efficacy for exercise at the end of the supervised program. However, 
after the unsupervised period, only 24% of the participants felt as 
though they were able to sustain exercise independently. The other 
76% stated that they either did not exercise at all or only exercised 
a few times and wished they had been able to do more. While this 
is qualitative evidence, it is still a major component in being able to 
motivate individuals to become more active and whether they are 
capable of following workouts without the structure of a supervised 
program.

A limitation of this research is the lack of a control group. While 
this exercise intervention occurred for all participants in the study, 
their previous sedentary behavior can act as a pseudo-control. Without 
the structure of the exercise program, nearly all the participants were 
self-reported sedentary and unable to sustain a regular workout 
routine. After enrolling in the program, the participants were able 
to increase physical activity levels to recommended levels. Future 
research is warranted with supervised exercise programs to determine 
what personality and motivational traits are associated with physical 
activity behavior. The use of objectively measured physical activity 
may be a more valid measurement of physical activity than self-
reported data due to the subjective nature of the self reports.

Conclusion
This investigation suggests that supervised exercise programs in 

previously sedentary individuals are effective in improving overall 
fitness. In contrast, even after a period of five months of supervised 
exercise, in these individuals they were not equipped to exercise in 
an unsupervised setting and will not be able to maintain or improve 
their fitness without the support of a program. However, while the 
participants were unable to meet the recommendations of minimal 
exercise on their own without the structure of the program, they did 
demonstrate behavior to continue to perform exercise by enrolling 
in the next session of the program. This indicates a positive move 
in a direction that may lead to a continued increase in self-efficacy 
for exercise, as this structured exercise program was beneficial at 
improving physical activity behavior and health-related variables.
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