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ABSTRACT

Due to perceived lack of time, people have resorted to participation in physical
exercise once per week. The purpose of the study was to determine whether long
duration aerobic exercise will have any effect on physiological and
anthropometric health markers of a keep fit club members in Accra. A total of 64
respondents, 32 in each training group, were used for the analyses. A longitudinal
data of 6 weeks intervals were collected on three different occasions to track the
changes in the variables overtime and across groups. The MANOVA,
correlational analysis and paired sample t-test were used for the inferential
analyses. The results showed a relatively strong positive association between
percent body fat and BMI; a moderate positive association was found between
diastolic and systolic blood pressure. Exercise training was confirmed to be
effective at improving participants’ physiological and anthropometric variables
irrespective of the type of exercise schedule. Continuous exercise improved most
of the physiological variables more effectively than single exercise, although sex
and age significantly moderate such effects. Males mostly responded to
continuous exercise more than females, while females responded better to single
training than males. Younger participants could improve their physiological
variables with either multiple or single training exercises, but older participants
benefited more from continuous training. The study recommends that the
prescription of a training exercise for participants needs consideration of the
client’s sex and age for a more effective outcome on anthropometric measure
improvements. Multiple training sessions are recommended for older participants,
while OTT is ideal for female participants.
i
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CHAPTER ONE
INTRODUCTION
Background to the Study

It is established that physical exercise is the most cost-effective public
health preventive measure against diseases and a powerful auxiliary medicine in
many cases (Naci & Loannidis, 2015). Approximately 60% of all deaths and 47%
of the global burden of diseases were attributed to mortality, morbidity, and
disability due to major non-communicable diseases in 2002, according to the
World Health Report (World Health Organization, [WHQO], 2010). By 2025, those
percentages are projected to increase to 73% of all deaths and 60% of the global
burden of diseases (WHO). Alarmed by these rising figures, a request was made
from member states to develop a strategy that would help stop the increasing
incidence of deaths and diseases. The 57th World Health Assembly (WHA), a
branch of the WHO, established a Global Strategy on Diet, Physical Activity, and
Health in 2004 to serve this purpose. Almost two years after the first request from
member states, the strategy was produced after extensive consultations with all
relevant parties (WHO, 2012).

The WHO established the overall purpose of the Global Strategy on Diet,
Physical Activity, and Health as the promotion and protection of health through
the development of an enabling environment for sustainable actions at the
individual, community, national, and global levels. That way, the two can work
together to improve people’s eating habits and get them moving more often. This

helped achieve the Millennium Development Goals set by the United Nations
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(WHO, 2019). These were succeeded by the Sustainable Development Goals
(United Nations Development Plan, 2015). There are four main objectives
outlined to achieve the goal. These objectives are to lower the risk factors of non-
communicable diseases brought on by poor diet and inactivity; increase public
awareness of the benefits of diet and exercise for health; promote the creation,
strengthening, and application of global, regional, national, and local policies and
plans to improve diet and increase physical activity; and decrease the prevalence
of unhealthy behaviours (WHO, 2019).

Each member state was then asked to formulate policies and programmes
to help achieve the above-stated objectives. As part of the efforts to increase
people participating in regular physical activity programmes, the United States of
America launched “Active Aging, Quality of Life, and Physical Activity as
Medicine” as well as the “Exercise is Medicine” initiative in 2007 (Cardinal,
Park, Kim, & Cardinal, 2015). The “Exercise is Medicine” programme was co-
launched by the “American Medical Association (AMA)” and “The American
College of Sports Medicine (ACSM),” which has been coordinated by ACSM
(United States Department of Health and Human Services [USDHHS], 2008;
Berryman, 1995). The initial purpose of “Exercise is Medicine” was to make the
scientifically proven benefits of physical activity the standard in the United States
health care system (Berryman, 1995). The “Exercise is Medicine” initiative was
made a global effort two years after its launch (Cardinal et al., 2015).

Internal public health, medical, and scientific association officials asked

ACSM to broaden its focus to include countries outside the United States. The
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goal of the initiative was to have medical professionals evaluate their patients’
levels of physical activity at each and every office visit to see if they comply with
the United States National Physical Activity Guidelines, offer brief counselling to
help patients get in shape for the guidelines, or refer them to other medical
facilities or community organisations that could offer more extensive help
(Tipton, 2014). Thus, creating an avenue aiming at getting many people to engage
in regular physical exercise to get its full benefits. As a result, “Exercise is
Medicine” emphasises encouraging individuals to become more physically active,
which may be the most effective and least expensive therapy for enhancing health
outcomes (Cardinal et al, 2015). For widespread adoption of physical activity
assessments and exercise prescriptions for the prevention and treatment of
disease, the American College of Sports Medicine (ACSM) is at the forefront
with its “Exercise is Medicine” programme (Pratt, Epping, & Dietz, 2009).

Although the exercise is medicine initiative was intended to increase the
number of people engaging and meeting recommended levels of regular physical
activity, it turns out that the numbers were not increasing as expected. Most
available global comparative estimates from 2010 indicate that worldwide, 81%
of adolescents (aged 11 — 17 years) and 68% of adults (18+ years) do not meet the
WHO global recommendation on physical activity for health (WHO, 2019). It is
also worth noting that the rate of inactivity varies greatly from country to country,
and in some adult subpopulations, it can be as high as 80% (WHO, 2021).

More than half of respondents (57.4%) did not participate in physical

exercise when Wallace, Buckworth, Kirby, and Sherman (2010) examined the
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exercise rate in 15 European Union countries. Statistics from North America show
that just 33.6% of adults in the United States exercise for 20 minutes or more on
at least 5 days each week (USDHHS, 2012; Wallace et al., 2010). Research of a
similar nature conducted in African countries found low rates of physical activity
participation, though rates varied across populations. According to the WHO, just
6.9% of adults in Benin, Cote d’Ivoire, Cameroon, Ghana, Kenya, Nigeria, and
Togo engage in regular physical activity. This number rises to 30.7% in Ghana,
20.5% in Kenya, 25.4% in Nigeria, and 19.6% in Togo (WHO, 2021).

Adulthood especially seems to be a very critical period for the decreased
physical exercise level (Leslie, Fortheringham, Owen, & Banman, 2009).
Opportunities for physical activity vary by gender, socioeconomic status, and
country, all of which explain differences in the proportion of the population that
engages in regular physical exercise (WHO, 2021). The public sector pays 57% of
the total direct healthcare cost associated with physical inactivity, projected to be
$54 billion. An additional $14 billion is related to lost productivity (Ding et al.,
2016). Health care costs in high, low, and middle-income nations are estimated to
be 2-3% higher due to a lack of physical activity (Bull, Goenka, Lambert, & Pratt,
2017). Adult inactivity rates are high across a range of populations and countries.
The growth rates result from a confluence of factors, including a more robust
economy, the impact of shifting mobility habits, the application of technology, the
growth of cities, and shifting cultural norms and values (Sallis et al., 2016).

The over-dependence on machines for several activities and mediums of

transportation has compounded the populace’s health. To save time and energy,
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many people abandon pedestrian and bicycle transportation in favour of private
motor vehicles, leading to increased inactivity (Li, Wang, Yang, & Ding, 2017;
Woodward & Lindsay, 2010). In addition, built environments have also led to the
burden of diseases and hindered free space for a natural walk. Security threats
have also led many not to engage in regular physical activities such as walking
and jogging. Road safety and personal safety issues have prevented people from
other forms of mobility as they are being attacked (United Nations Conference on
Housing and Sustainable Urban Development [Habitat 111], 2016; WHO, 2022).

The world of technology, urbanisation, security threats, lack of space,
affluence and decreased regular physical exercise due to sedentary jobs and
lifestyles have increased morbidity and mortality (Dominic et al., 2019).
Technological gadgets used for doing things have reduced the physical exertion of
energy for the same activities over time. With urbanization, the physical activity
level has decreased tremendously, with about 70% of the population in urban
areas not attaining the recommended level of physical activity (Sallies et al.,
2016). WHO (2012) set a target for the world to reduce the prevalence of
insufficient regular physical activity by 10% by 2025, however a recent analysis
of progress towards this goal found that progress has been slow and unequal
among high, middle, and low-income nations (WHO, 2017). Given these
numbers, there is no progress in encouraging more adults to engage in regular
physical activity.

Broad policy suggestions to increase physical activity were offered to

member states by the Noncommunicable Diseases (NCD) Global Action Plan
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2013-2020. However, implementation and involvement with the necessary sectors
outside of health have constituted a substantial hurdle in most countries (WHO,
2021). The worldwide trend of declining rates of regular physical exercise calls
for fresh perspectives and strategies to encourage more people to get moving. The
moment has come to build on prior pledges and hasten the realisation of increased
involvement in regular physical exercise (WHO, 2018).

The World Health Organization member states meeting concluded that a
strategic combination of policy responses is needed to effectively reverse the
trends of inactivity and address inequities in opportunities to be physically active.
These responses should be selected and implemented based on country content,
carried out across key settings, and adapted to meet the needs of different
subnational jurisdictions and populations. The member nations have asked the
World Health Organization to improve communication and cooperation on a
global, regional, and national level, and they have also called for a social
movement and a paradigm shift in how people view physical activity (WHO,
2018). A worldwide action plan on physical activity for the years 2018-2030 was
developed by the WHO based on the above. In April 2018, this was finalised to
increase people’s likelihood of engaging in regular physical activity (WHO,
2018a).

More active people for a healthier society is the goal of the Global Action
Plan on Physical Activity 2018— 2030. All people must be provided with safe and
enabling surroundings to realise the Global Action Plan on Physical Activity

ambition. In addition, it should be made easier for people to engage in daily
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physical activity to boost health at all levels of society and aid in the world’s
economic, cultural, and political advancement (WHO, 2018).

The proposed global action plan aims to reduce the prevalence of physical
inactivity among adults and adolescents worldwide by 15% relative to 2026.
(WHO, 2018). In order to combat the many social, environmental, and personal
factors that contribute to inactivity, the draft global action plan outlined a series of
prioritised policy initiatives that member states might pursue in collaboration with
other groups. It will be carried out according to the seven guiding principles.
Among these include a focus on universality and evidence-based practice, a focus
on equity across the lifespan, and a focus on proportionality. Cohesion and health
in all policies, participation and agency, sectoral and cross-sectoral collaboration,
and concerted effort to realise the 2030 agenda for sustainable development are
the remaining ingredients (WHO, 2018). Regardless of age, all adults and seniors
can continue to live an active lifestyle if they can access and take advantage of the
opportunities and programmes most suited to them (WHO, 2011). Four primary
goals and twenty policy initiatives are included in the draft global action plan.
Detailed action plans are provided for each of the four goals (WHO, 2018).

Strategic objective 3 is to encourage and facilitate regular physical activity
among people of all ages and abilities through developing and disseminating
opportunities and programmes offered in various contexts. Measures have been
mapped out to aid in accomplishing this aim. Strengthening the creation and
delivery of programmes and services in a range of community contexts is one of

the concrete steps toward achieving this strategic goal. The involvement should
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provide access to physical activity for the least active populations, including
seniors while welcoming the constructive contributions of all individuals to
promote healthy ageing (WHO, 2018). Increasing the benefits of physical activity
participation and decreasing the risk associated with sedentary behaviour among
adults requires developing and implementing evidence-based and acceptable
programmes. The effectiveness of the programme is to help build health-related
fitness to help support healthy aging and independent living. Developing an
appropriate programme includes exercise guidelines to bring the desired benefits
(Das & Horton, 2012).

Regular exercisers also have reduced rates of absenteeism and
presenteeism at work, as well as lower medical costs and higher levels of
productivity (Poobalan, Aucott, Clarke, & Smith, 2012). A study by Domfeh and
Atikumi (2016); documented a moderate positive relationship between good
health and physical exercise participation, especially in relation to the type of
physical exercise and participation. These scientific findings highlight the
relevance of targeted exercise (Estabrooks, Lee, & Gyursik, 2011).

To get the full benefits of exercise, it is appropriate to follow physical
exercise guidelines. Exercise engagement considers four aspects: duration,
frequency, intensity and mode. The term “exercise volume” refers to the sum of
all aspects mentioned above. How often or how many times per week one
commits to an exercise routine is the frequency of physical activity. It plays a
significant role in fitness improvements from working out (Garbar, Blissmer, &

Deschenes, 2011). Intensity is how strenuous the exercise is. The exercise
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capacity of an individual is classified as low, moderate and high intensity.
Duration is how long the exercise is and is described as a measure of the time
physical activity is performed (USDHHS, 2008). Finally, the exercise mode is the
presentation format for a given exercise programme or movement structure
(Thompson, 2007). In this case, the attainments of such full benefits of regular
physical exercise of people who engage in it rest predominantly on the duration,

frequency, intensity, and mode of the exercise referred to as volume.

The ACSM, the AHA, and the CDC refined physical activity
recommendations for the general public during the past 40 years. From physical
activity to public health consequences of obesity, the standards covered it all
(USDHHS, 2010). Three prominent groups issued fitness and health guidelines or
suggestions in the early to mid-1970s. The American Heart Association released
“Exercise Testing and Training for Apparent Health: A Handbook for Physicians”
in 1972. Starting three times a week, for 15 to 20 minutes, the recommended HR
(HR) max was 75% (AHA, 2015). Similarly, “The Y’s Way to Physical Fitness”
was initially released by the YMCA in 1973. The recommended exercise regimen
consisted of three weekly sessions of 40-45 minutes of work at 80% of one’s VO,
max (Armstrong, Brubaker, Whaley, & Otto, 2005). The first edition of “ACSM’s
Guidelines for Exercise Testing and Prescription” was released that same year.
Three to five times a week, for 30 to 45 minutes, exercising at 70% to 90% of
one’s VO, max was recommended (ACMS, 2014). Higher-intensity exercise was
emphasised in the scenarios mentioned above because of its positive effects on

cardiorespiratory fitness and health outcomes.
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There was a growing body of evidence in the 1980s linking regular
exercise to a reduced risk of chronic disease. More study of the correlation
between regular exercise and better health was required (Haskell et al., 2007). The
American College of Sports Medicine and the Centre for Disease Control and
Prevention issued a public health exercise recommendation in 1995. For
individuals in the United States, they suggested at least 30 minutes of moderate-
intensity physical activity on most or all weekdays. The importance of exercise
volume (total kilocalories spent) over intensity was emphasised (Pate, Pratt, &
Blair, 1995). The American College of Sports Medicine (ACSM) updates its
Guidelines for Exercise Testing and Prescription every five years to account for
the public health benefits of exercise (USDHHS,1996). It is clear from this quick
journey through the history of exercise advice that guidelines alter throughout

time as more is learned about the positive impacts of regular physical activity.

Currently, for health maintenance and development, an individual,
especially an adult, is expected to participate in moderate-intensity, aerobic
physical exercise for a minimum of 120 minutes or vigorous-intensity aerobic
physical activity for a minimum of 50 minutes in a week (WHO, 2018). As a
follow-up, the CDC and ACSM also issued a recommendation that to promote
and maintain health, all adults aged 18 to 65 years need aerobic physical activity
of moderate intensity of a minimum of 120 minutes five days a week and
vigorous — intensity aerobic physical exercise for a minimum of 50 minutes on

three days each week (ACSM, 2014).

10
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Statement of the Problem

Despite the positive effects of physical exercise on health, it has not been
very successful in helping individuals begin and maintain a physically active
lifestyle. It has been documented that 68% of the population does not practice the
recommended physical exercise (WHO, 2018). Not meeting the recommended
level of physical exercise has been established as a risk factor for non-
communicable diseases (WHO, 2021). In the United States of American, only
about 33.6% of the adult population meets the current recommended level of
exercise longer than 20 minutes three or more times per week (USDHHS, 2010).
About 64% of the population in Africa does not meet the recommended level of
physical exercise, while 66% of deaths in Africa are attributed to non-
communicable diseases (WHO, 2021). In Ghana, about 60% of the population
does not meet the recommended level of physical exercise, and of this figure,
about 30% are obese (Ghana Health Service, 2015). This might have implications
for high morbidity and mortality due to physical inactivity, a sedentary lifestyle,
and non-communicable disease.

Several factors have been deduced to influence participation in physical
exercise for health. Some factors include attitude, knowledge, workload, skills,
motivation, social support, facilities, and equipment (Domfeh & Atikumi, 2016).
Also, lack of available leisure time is often expressed as a primary barrier to
physical exercise participation and a hindrance to meeting the required minimum

level of physical exercise participation. In addition, physical exercise participation

11
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rates show a trend of decline throughout one’s lifespan (Dishman, Heath, & Lee,
2013).

However, due to a perceived lack of time, people have resorted to
engaging in physical exercise once per week and prolonging the duration, which
is usually seen in the “weekend warrior” pattern of exercise, instead of the
recommended three times per week of physical exercise (Troiano et al., 2020).
The effectiveness of this type of intervention towards meeting the recommended
volume of exercise could only be ascertained when driven by empirical research
evidence hence this research.

Some studies have been conducted on low-intensity exercise in adults,
demonstrating that low-intensity exercise can have some effect on the body (De
Vito, Hernandez, Gonzalez, Felici, & Figura, 2010). Another study conducted on
short-term, aerobic training among women indicated that short-term aerobic
exercise was effective on women, but there was no comparison between men and
women as well as long-term exercise (Katyal, Freeman, Miller, & Thomas, 2011).

A study also comparing short-term cardiorespiratory adaptation among
children and adults showed that short-term exercise was more effective in adults
than in children (Kriemler et al., 2014). Another study examining the effects of
circuit resistance exercise on young adult women at various stages of their
development found that varying intensities elicited distinct adaptations (Damuesh,
2015). Although such studies were conducted to compare the effects of different
exercise intensities on different populations, none of these studies focused on how

long-duration aerobic exercise will affect the physiological variables of adults,
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especially among the Ghanaian population where the “weekend warrior” pattern
of exercise is practiced, mostly by keep fit club members. From the review of the
literature, it was noticed that the previous studies done (Damuesh, 2015; Kriemler
etal., 2014; Katyal et al., 2011; De Vito et al., 2010) were without a control group
which this study introduced. There was, therefore, the need to conduct this study
to fill the gaps in the literature identified.
Purpose of the Study

The purpose of the study was to determine whether long-duration aerobic
exercise will have any effect on physiological and anthropometric health markers
of a keep fit club members in Accra.

Hypotheses

1. There are no relationships among the physiological and anthropometric
health markers after aerobic exercise programme of a keep fit club
members in Accra after 12 weeks of exercising.

2. There will be no significant difference between the effects of long-
duration and thrice per week aerobic exercise programmes on selected
physiological and anthropometric health markers of a keep fit club
members in Accra after 12 weeks of exercising.

3. There will be no gender differences on the effect of long duration and
thrice per week aerobic exercise programmes on selected physiological
and anthropometric health markers of a keep fit club members in Accra

after 12 weeks of exercising.
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4. There will be no age differences on the effect of long duration and thrice
per week aerobic exercise programme on selected physiological and
anthropometric health markers of a keep fit club members in Accra after
12 weeks of exercising.

Significance of the Study

This research is of great significance in sports science, education, health,
sports and the economy of our dynamic society of Accra. The findinds is
beneficial to coaches, physical fitness specialists, health professionals as well
keep fit club members in Accra, Ghana, who are interested in aerobic exercise
programmes with the knowledge and skills required to successfully design such
programmes with the feedback showing whether long duration exercise
programmes are effective or not.

Students and professionals in Accra, Ghana studying exercise and sport
science, physical and health educators, and related fields, especially those who
will do an internship or practicum at the selected keep fit club, will find this
research useful when developing aerobic exercise programmes for their clients.
The findings will help keep fit club members in Accra, Ghana, make informed
decisions on fitness, health and exercise programme design. Members of the the
keep fit club who make educated decisions will improve their health and fitness,
as well as their families and communities.

Physical and health educators in similar situations could benefit from the
study by gaining a better grasp of aerobic exercise programmes. By this study,

teachers, fitness instructors, coaches, exercise and sport science specialists in
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Keep Fit Clubs in Accra, Ghana, would come up with easier and more effective
programmes based on gender and age to improve health and fitness for people
who have tight schedules and are not able to participate in regular exercise for the
recommended frequency. There is limited literature exploring long-duration
aerobic exercise in Accra. Additionally, there is limited available literature on the
long-duration aerobic exercise programme at the selected Keep Fit Club in Accra,
Ghana. Hence this study has produced information that will serve as the basis for
similar facilities in Accra, specifically on keep fit club members participation in
long-duration aerobic exercise.
Delimitations

The study was conducted among adults between the ages of 25 to 45 years
who are Gymike keep fit club members in Accra because accessibility to
participants is key to quasi-experimental studies of this nature, and the exercise
protocol used was for this category of people. In addition, these participants are
organized and have leadership that keeps records of the participants. The study
was delimited using a pretest-posttest design to explore the effects of long-
duration exercise on physiological variables. It was further delimited to using
stopwatches, blood pressure monitors, electronic weighing scales, meter rules,
and standard tailors measuring tape as data collection tools. In addition, means,
standard deviation, t-test and MANOVA were statistical tools used for the data
analysis. The research was also delimited to the effects of long-duration and
continuous aerobic exercise on resting blood pressure, percent body fat, HR, and

BMI, which are considered health markers. The study occurred in and around an
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actual fitness centre, providing indoor and outdoor training environments. The
training before post-experimental data collection lasted for twelve weeks.
Limitations

Physiological and anthropometric health markers of an individual are not
determined by exercise alone. The researcher had no control over their diet since
they all lived in various homes and planned their menu. Diet affects some
physiological variables, and that may have affected the results. Apart from diet,
other factors such as where participants live, their occupation, or physical activity
level, which could affect the results, were not considered in the research. The
result may be affected by the variables mentioned above by the influence on
human health. The groups were intact or in place before the study; therefore, the
base variables were not identical from the beginning of this study. These
limitations of diet, occupation and physical activity will affect the generalizability
of the finding beyond the sample.
Definition of Terms
Adults: Individuals between the ages of 31 and 40 years.
Aerobic Exercise: Workouts that require oxygen to produce the necessary energy
to improve the efficiency of the respiratory and cardiovascular systems to produce
healthy heart and lungs for working muscles.
Aerobics /Group Aerobics Exercise Classes: This aerobic activity typically
follows the instructor’s prompts to step rapidly in sync with music. The aerobic
dance consists of various dance-based workout routines set to upbeat musical

accompaniment
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Antropometric indices: Health markers that defines physical measures of a
persons size, forms and functional capacity such as percent body fat and BMI
(Astrand, Rodahl, Dahl & Stromme, 2003).

Continuous Time Training (CTT) or multiple sessions is a 90minutes exercise
programme performed 30minutes, three times in a week. .

Gymike Keepfit Club Members: All those who registered at the centre

Long Duration Exercise or single or One Time Training (OTT) exercise or once
per week exercise: This is a 90 minutes exercise programme done as a single

session in a day.

Protocol: exercise design

Physiological variables: are health markers in relation to the normal functioning

of an individual body (Astrand, Rodahl, Dahl & Stromme, 2003).

“Weekend warrior” pattern of exercise: participating in once a week exercise
programme especially on weekends and staying long (about 150minutes) in the

exercise.

Youth: Individual between the ages of 20 and 30 years.
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Organization of the Study

This study was organised under five separate chapters, one, two, three,
four and five. Chapter one laid the background for the study and provided the
statement of the problem, the purpose of the study and the hypothesis. Moreover,
it defined key concepts and explained the study’s limiting factors and defining
scope. Chapter Two consists of a literature survey of the relevant works. It took a
critical look at the concept of aerobic exercise, basic principles and guidelines of
physical exercise, effects of aerobic exercise on physiological variables and
cardiorespiratory fitness, factors affecting exercise participation, theories on
exercise participation promotion, and conceptual framework. The plan for this
research was provided in chapter three. This chapter involved the design,
including the philosophical approach underpinning the study, population and
sample descriptions, data collection instrument with its validity and reliability
indices, data collection procedures, and end with statements about how data was
processed and analyzed. Chapter four presented the results of the analyses and the
discussions thereof, while chapter five covered a summary, the main findings,

conclusion and recommendations.
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CHAPTER TWO

LITERATURE REVIEW

The purpose of the study was to determine whether long-duration and

thrice per week aerobic exercise will have any effect on physiological and

anthropometric health markers of a Keep Fit Club Members in Accra. A summary

of the relevant literature that served as the study’s foundation is provided here.

Following are some of the headings used in the literature review:

1.

2.

9.

Definitions and Types of Physical Exercise

Aerobic Exercise

Effects of Aerobic Exercise on Physiological Variables
Theories on Exercise Participation

Principles and Guidelines of Physical Exercise
Concept of Fitness and Fitness Clubs

Importance of Physical Exercise

Reasons for Not Exercising

Conceptual Framework

10. Summary.

Definitions and Types of Physical Exercises

WHO (2018) defines physical exercise as a physical activity that is

planned, structured and competitive for conditioning any part of the body. This

enables the body to be active so that it can always be ready for an activity. In

addition, physical exercise is a leisure activity conducted to develop physical

fitness (Bouchard & Shepherd, 1994). The United States Department of Health
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and Human Services (1996) agreed, describing physical exercise as “leisure-time
physical activity that is planned, structured, and conducted regularly to acquire,
improve, or maintain one or more components of physical fitness.” Similarly,
physical activity refers to any skeletal-muscle-generated movement resulting in
oxygen consumption, increased metabolic rate, and other health advantages
(Hoeger & Hoeger, 2009).
Types of Physical Exercise

A wide range of biological demands are placed on the body during
exercise, and these demands can be roughly categorised by the repetitions,
intensity, and speed of the exercise (Edington & Edgerton, 1996). The
appropriateness of a certain form of exercise can only be grasped through an in-
depth familiarity with the activity’s unique molecular effects and its systemic and
biomechanical consequences. According to the Consumers Union (2000), the
health benefits of various types of exercise vary. Therefore, it is essential to
engage in different exercises to gain the most benefits that impact differently on
the various systems in the body. According to Howley (2001), there are three
types of physical exercise: aerobic, strength or weight training, and stretching or
flexibility and can also be classified as aerobic, resistance, flexibility, and
neuromotor exercises. Martins (2012) also classified physical exercise into four
categories, namely, aerobic or cardiovascular, strength or resistance, flexibility,
and balance and coordination.

For this study, the types of physical exercises are limited to aerobic or

cardiorespiratory, resistance or strength, flexibility or stretching, and neuromotor.
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The term “sports exercise” refers to physical activity that is part of a planned,
structured programme that may or may not include elements of competition. For
this reason, sports are often categorised as a form of physical activity (Gilson,
Cooke, & Mahoney, 2005).

Resistance or strength exercise

McMillan (2001) defined strength or resistance exercise as an exercise
aiming to develop strength in the body. Strength exercises are of higher intensity
than aerobic exercises. This is done by increasing stress on muscle groups over a
while. The resistance loading is progressive and gradual. Rhea, Alvar, Burkett,
and Ball (2003) suggested that caution should be taken when prescribing sets of
resistance training to those who have not been training consistently for at least
one year. The progressive overload principle should be adhered to by changing
the exercise programme in various ways. These include a change in the weight of
the lifting object, exercises performed, the order in which they are performed, the
number of sets or repetitions, and the amount of recovery time taken between

exercises (Hunter, McCarthy, & Bamman, 2004).

A regular resistance training programme helps strengthen bones by
increasing bone mass index, improving balance, and increasing major skeletal
muscle strength in participants (Vincent et al., 2002). Increased strength from
resistance training may encourage sedentary overweight and obese people to
become more physically active, which, according to the American College of
Sports Medicine (2003), has a number of potential health benefits, including the

prevention of weight, and regaining after weight loss. Bryner et al. (1999) in their
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review found that resistance exercise may aid in keeping lean body mass and
resting energy expenditure normal during weight loss, even when following a

calorie deficit of 800 per day.

Strength training, in general, can easily be done at home with minimum
time (McMillan, 2001). Activities like chin-ups, chest-press, seated row push-ups,
over-head shoulder presses, and one-legged stances are upper-body exercises that
can help build muscle mass. Lower-body strength exercises include dumbbell
squats, seated hamstring curls, lunges, step-ups, prone hamstring curls, calf
presses, and toe pulls (McMillan, 2000). Even though strength exercise
contributes significantly to participants’ health, many people do not see it as their
priority (Rhea, 2004). Others see this type of exercise as an exercise that makes
them put on weight, therefore, shunning away from strength exercise (Kraemer &
Fleck, 2007). It is best to space out your workouts throughout the week. Weight
training for 30 minutes per day is recommended by the CDC (2008) to improve
muscle and bone density. Those not in danger should engage in resistance training

at a moderate to intense level.

Flexibility exercise (stretching)

Flexibility exercises can improve joint range of motion or flexibility
across all age groups (Garber et al., 2011; Nelson, Rejeski, & Blair, 2007).
Flexibility exercises have the added benefit of increasing a joint’s range of motion
almost instantly. After 3-4 weeks of stretching at least twice a week, one may

notice a lasting change (Winters, Blake, & Trost, 2004).
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When paired with weight training, flexibility exercises have been shown
to further boost postural stability and balance (Garber et al.,, 2011).
Musculotendinous injuries, low back pain, and muscle soreness may all be
mitigated or prevented with consistent flexibility training (Sharman, Cresswell, &
Riek, 2006). Warming up the muscles with active movement or passively using
treatments like wet heat packs or hot baths maximises the benefits of flexibility
training. This benefit may, however, not be uniform among muscle-tendon units
(Winters et al., 2004). There may be a temporary drop in muscle strength, power,
and performance immediately following flexibility activities like stretching
(Garber et al., 2011; McHugh & Cosgrave, 2010). Flexibility training can be a
part of a comprehensive fitness regimen, performed after other forms of exercise
like cardio and strength training, or it can be done independently

(Woolstenhulme, Griffiths, Woolstenhulme, & Parcell, 2006).

Numerous stretching methods exist. When stretching, exerciser should
focus on the major tendon units in the shoulders, chest, neck, trunk, lower back,
ankles, hips, and posterior and anterior legs (Utter et al., 2004). Adults may
benefit from ballistic stretching if performed correctly, especially for those who
participate in sports requiring rapid, bouncing motions, such as basketball
(Woolstenhulme et al., 2006). Static stretching with a partner, as practiced in
proprioceptive neuromuscular facilitation (PNF), is more effective than dynamic
or gradual stretching at an increasing range of motion around a joint (Garber et
al., 2011). Contracting a muscle or group of muscles isometrically and then

holding that contraction while stretching the same muscles or groups of tendons is
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the basis of PNF procedures. A “bouncing” stretch is performed using the forward
motion of a body part to create the stretch, hence the name (McMillian, Moore,

Hatler, & Taylor, 2006; Woolstenhulme et al., 2006).

Flexibility training should be done frequently and for an extended period
to achieve maximum benefits. The joint range of motion is improved by
stretching for 10-30 seconds to the point of tightness or minor discomfort. Except
for the elderly, maintaining strength for longer time duration does not appear to
have any added benefit. Better flexibility gains may be achieved in the elderly by
stretching for the 30s to 60s instead of shorter durations (Rees, Murphy,
Watsford, McLachlan, & Coutts, 2007; Sharman et al al., 2006). All ages benefit
from performing PNF stretches, which consist of a 3- to 6-second light-to-
moderate contraction (20% to 75% of maximum voluntary contraction) followed
by a 10- to 30-second aided stretch. It is also suggested that each flexibility
exercise be performed two to four times for a cumulative total of sixty seconds of
stretching. Two 30-second stretches or four 15-second stretches will get an
exerciser to the target of 60 seconds of stretch time. The best results from
stretching exercises can be achieved daily, but even doing them twice a week will
help increase flexibility and range of motion. Most people can do a stretching
programme according to these instructions in under ten minutes (Winters et al.,

2004).
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Neuromotor exercise

Functional fitness training can also be considered neuromotor exercise
training because it focuses on developing motor abilities, including balance,
coordination, gait, agility, and proprioception (Sharman et al al., 2006). Yoga is
one example of a multidimensional physical activity that incorporates neuromotor
exercise, resistance training, and flexibility training. The advantages of
neuromotor fitness training for the elderly are clear. Neuromotor exercise training
has been shown to increase older individuals’ balance, agility, and muscle
strength, as well as decrease their risk of falls and fear of falling (WHO, 2013;
Garber et al., 2011; Nelson et al., 2007). Some research suggests that improving
balance and agility through training will lessen the likelihood of athletic injury,
but this research is limited to older persons. This may benefit those whose chosen
physical pursuits demand quick reactions and the use of various motor abilities
(Sharman et al al., 2006). Adults of all ages lack information about the most
beneficial combinations of neuromotor exercise, exercise intensity, and training
schedules. In order to reap the benefits of neuromotor exercise, it is recommended
that an individual engages in training two to three times per week for a total of
sixty minutes of activity per week (Garber et al., 2011; Nelson, Rejeski, & Blair,
2007).
Aerobic Exercise

Aerobic or cardiovascular exercise refers to any repetitive, fair and low-
intensity exercise involving large muscle groups with the help of air (Martins,

2012). Aerobic exercise improves the cardiovascular system’s capacity to provide

25

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

oxygen to the working muscles. Aerobic exercise enhances the body’s ability to
provide and utilise essential oxygen for life. Mercer (2011) noted that aerobic
exercise positively affects cardiovascular and respiratory health, stamina, fat loss,
and blood flow. Mercer chimed in, saying that consistent exercise throughout a
long enough period would benefit the heart. It has been shown that aerobic
exercise aids in calorie expenditure, as stated by Poehleman and Melby (1998)
and Davis et al., (2007) They also mentioned that aerobic exercise’s major role in
weight loss programmes is to boost energy expenditure and help tip the caloric
equation in favour of energy output over energy input.

Focht and Hausenblas (2001) demonstrated that aerobic exercise reduces
anxiety and increases calmness. The study also linked aerobic exercise to greater
feelings of positivity and energy. Berger and Motl (2001) found that rhythmic,
repeated activity, like walking and running, promotes introspective and creative
thought while engaging the body. By diverting one’s thoughts in this way, one
might avoid ruminating on the things that would otherwise upset one’s
disposition. Again, referencing Berger and Motl, we know that moderately intense
exercise of at least 20 minutes in length is recommended (two to three times per
week). Aerobic exercises include walking, jogging, running, bicycling, stair
climbing, treadmill walking, dancing, swimming, and skipping rope (McMillan,

2001).

Popular forms of aerobic training often entail following an instructor’s
prompts to do a series of quick stepping patterns to upbeat music. There are two

primary categories of group aerobic exercise: freestyle or pre-choreographed
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aerobics and aerobic dance. The aerobic dance consists of various dance-based

workout routines set to upbeat musical accompaniment (Hoeger & Hoeger, 2009).

A brief history of the development of aerobic exercise

A cardiologist at the San Antonio Air Force Hospital in Texas named Dr.
Kenneth Cooper developed an exercise regimen that reduced the risk of heart
disease. The term he coined for this setup was “aerobic” (Cooper Institute, 2007).
This gave people a new way of talking about and thinking about exercise
worldwide. The original intent of the activities was to improve astronauts’ fitness.
Later, it became clear that the general public might benefit from these same
workouts. Aerobics encompasses various practices, from dance to step aerobics
(Cooper Institute, 2007).

Jacki Sorenson is credited with starting this massive fitness trend since she
put the first aerobic training style established by Cooper to music (Monroe, 2007).
Consequently, the field of aerobic dance emerged. Over time, it has morphed into
various classes offered at gyms worldwide. Cooper laid the groundwork for the
various aerobic exercise modalities, and now a worldwide industry is devoted to a
particular exercise method with set routines and goals. Because of his work in
preventative medicine, millions of people began exercising. Aerobic exercise
evolved into various formats and styles, using novel tools to elevate the

participant’s experience.
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Types (Modes) of aerobic exercise

To enhance cardiorespiratory fitness, there is the need to do rhythmic,
aerobic activities that focus on using big muscle groups (Garber et al., 2011). The
modes of physical activity that improve and maintain cardiorespiratory fitness are
classified as groups A, B, C, and D (Bassett et al., 2010). The principle of
specificity of training must be kept in mind when selecting exercise modalities to
be included in the exercise prescription. According to the concept of specificity,
different types of exercise elicit different sets of physiological responses (Bassett
etal.,).

Cardiorespiratory endurance training can be broken down into subsets
defined by the difficulty and expertise required (Armstrong et al., 2005). Type A
activities are appropriate for people of all fitness levels because they do not
demand much expertise from the participant and can be easily adjusted to meet
the needs of various fitness levels. Walking, riding slowly, aqua-aerobics, and
slow dancing are all great examples. Exercises of the Type B variety are
performed at a high intensity and are appropriate for people who are at least
moderately fit and have been working out consistently. Cardiovascular exercises
include jogging, running, rowing, aerobics, elliptical training, stepping, and fast
dance. It is recommended that those with reasonably developed motor skills and
physical fitness practise Type C exercises, as they demand competence. Skating
and swimming are just two examples. Type D activities include recreational
sports that can boost fitness but are best done as a supplement to the suggested

conditioning activities. Physical activities classified as Type D should only be
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attempted by those with the necessary motor skills and degree of fitness to safely
complete the activity, while many sports can be adapted for those with fewer
capabilities. Sports such as racquetball, basketball, soccer, skiing, and hiking are
all good examples.

Studies show that the most energy is used during weight-bearing aerobic
exercise performed at a level of difficulty that the individual chooses since there
IS a wide variety of aerobic exercises and tools available, many people who like to
exercise now cross-train (Kravtiz & Vella, 2002).

Various forms of physical activity are described in the following
paragraphs. The researcher has compiled a list of common forms of exercise that
may be found in most modern gyms. Included in this structure are the following
details on a specific form of physical activity: its formal name or type, the
required skill level for participation, and a literature study of the exercise mode.
The exercise mode’s name or type, along with a brief description of the mode’s
primary focus and the exercise covered in the gym, make up the exercise’s mood.
Exercise participants are advised to have the appropriate level of knowledge for
the exercise indicated by the participation level indicator (Beginner, Intermediate,
Advanced). To review an exercise modality, one must look at the literature that
has been published on the topic and identify the unique benefits and contributions

of the mode in question.
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Aerobics / aerobic dancing

It is a type of aerobic workout that ranges from light to vigorous,
depending on the intensity of ones motions to the beat of the music. The exercise
concentrates on cardio-based training for strength and stamina in the major
muscle groups. Traditional aerobic exercises are combined with modern
variations to provide a full-body fitness programme. To enhance mobility at the
joints and promote overall flexibility, there is the need to incorporate a stretching
component. This is a great workout for all skill levels. In 1972, Jacki Sorensen
pioneered the genre of group aerobic exercise known as aerobic dancing by
creating a series of strenuous dance sequences set to music. Aerobic dancing
workouts have given rise to a plethora of dance forms (Bishop, 2002).

Long-term weight loss and healthy energy expenditure maintenance is due
to efficient use of energy from fatty acids stored in the body during aerobic
exercise in obese people. Therefore making it possible to reduced obesity in
individuals exercisers (Ashutosh, Menthotra, & Fragale-Jackson, 1997). It also
raises upbeat emotions and lowers downbeat ones (Bartholomew & Miller, 2002).
In many parts of the world, aerobics and aerobic dancing are the gold standards
for getting women in shape. These exercises are enjoyable and highly effective in
improving cardiorespiratory fitness. Injuries sustained when participating in
aerobics are quite common, but unfortunately, high-impact aerobics is the leading

cause of such injuries (Hoeger & Hoeger, 2009).
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Aerobics (Low impact)

Movement routines set to moderately tempo music is called exercises and
facilitate expansive arm, body, and leg motions. Individuals can readily adapt
their exercise routines to their current fitness levels. This exercise was developed
to give participants the benefits of aerobic exercise without the associated
dangers. When doing low-impact aerobics, one uses many muscle groups in a
rhythmic, continuous motion while keeping at least one foot planted firmly on the
ground at all times. If one have not exercised but want to start an aerobics
programme, this is a great way to get started (Indianetzone, 2008b).

The simple-to-follow workouts and body conditioning routines are
designed to strengthen and tone all the major muscle groups. When there is the
need to talk about low-impact exercise, it refers to a type of workout designed to
minimise or eliminate the force with which the body strikes the ground. To further
enhance mobility, a stretching element is used. Ability levels range from novice to
expert. When the music stands still, participants can raise their HR by moving
their arms (Bishop, 2002). Functional capacity in women has been greatly
improved with regular attendance at an appropriately intense, length, and timing
recreational aerobic exercise class (Pantelic et al., 2007).

Because of the success of aerobic dancing courses, other forms of aerobic
exercise have emerged. These adapted forms are now widely used. Aero-step,
sports aerobics, cardio-tone, and aero-skip are just a few examples of the many

hybrid class formats offered at these facilities.
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Aero-step

Aero-step is a type of group exercise that fuses the routines of traditional
aerobics and step with the accompaniment of choreographed dance routines. The
exercise primary goals are to increase cardiovascular fitness and strengthen the
lower body (legs and buttocks). Traditional aerobic dance moves and step
combinations, both on and off the bench/step, make for a fun and novel
alternative to the more standard classes while posing a fresh physical and mental
challenge to the participant. Various arm, body, leg, and footwork routines
achieve complete body training. The group stretching component helps exercise
participants become more mobile and adaptable. Any skill level is welcome, from
novice to expert. Gin Miller is credited with creating and popularising step
aerobics in the late 1980s. She worked with Reebok to develop their Step Reebok
fitness plan. With step aerobics, various patterns of stepping on and off a bench is
done, the height of which is modified for different users (Bishop, 2002).

Bench/step training is frequently used because of the widespread belief
that it enhances many aspects of physical fitness, particularly extremely muscular
fitness and body composition (Engels, Currie, Luek, & Wirth, 2002). Directional
adjustments in the basic step actions, along with typical high and low-impact
choreography of movements, make for a fantastic strength and cardiovascular
improvement workout (Virgin Active, 2004). In terms of the magnitude of its
effects, step aerobics falls into the “high intensity” category. Those who have

issues with their ankles, knees, or hips may be harmed by this activity even
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though they have at least one foot firmly planted on the ground or a seat (Hoeger
& Hoeger, 2009).
Dance dynamics

Aerobic exercise classes use dance-like motions and other dance and
exercise genres for added enjoyment. It is a highly efficient workout where
dancing is the lesson’s main focus. Classes like these are great for increasing
one’s fitness level and enhancing one’s ability to express themselves through
movement. Flexibility is improved, and the joint range of motion is expanded by
including a stretching component. People of all skill levels are welcome to join in.
Furthermore, dance and related movements are very effective in accomplishing a
wide range of goals, including but not limited to stimulating the physical body,
expanding the participant’s imagination, relieving stress, enhancing coordination,
and fostering the growth of a positive self-image (Kavanaugh, 1995).

Since dancing is about letting go and moving to the beat, everyone can do
it. Every civilization throughout history has shared the joy of dance. This dance
exercise style is one of the best options to get in shape healthily. It builds up the

abdominal, back, and glutes muscles for a solid core (King, 2007).
Jogging

Jogging is a common kind of aerobic exercise. Jogging can be done in
various settings, including on a treadmill or track indoors or in the open air. It is a
simple and easy approach to getting in shape. The flexibility of muscles and joints
is enhanced when a stretching session is performed at the end of a running

session. Those at any stage of their learning journey, from beginners to experts,
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are welcome to join. One of the quickest strategies to boost cardiorespiratory
fitness is to go for a jog three to five times a week. However, there is a higher

danger of damage for novices than when walking (Hoeger & Hoeger, 2009).

When comparing running with walking from the perspective of caloric
expenditure, running wins because of the higher intensity of the exercise. The
extra effort improves energy output but also raises the danger of hurting yourself
on your feet, ankles, knees, or back (Kravitz & Vella, 2002). Aerobic exercise
with a low risk of injury, typically done on a step or bench, to music. Lower body
workouts, including those for the legs and buttocks, are emphasised to enhance
physical strength and endurance in those areas (La Torre et al., 2005; Sutherland,

Wilson, Aitchison, & Grant, 1999).

Walking

Walking is one of the most accessible forms of aerobic exercise since it
can be done almost anywhere at any time with minimal equipment and no risk of
injury. It can be performed in various settings, including on a treadmill, in an
indoor circuit, and in the great outdoors. It is possible to add strain to the act of
walking by quickening the pace, swaying the arm, or keeping the upper body
rigidly erect. Adding a stretching session at the end of the walking period is
crucial to boost overall flexibility and joint range of motion. When practicing
stretches, it is important to pay extra attention to the legs. Performers of all skill
levels are welcome. This type of workout is common since it does not cost much,
is easy on the wallet, and is safe for just about everybody. For whatever reason,

this is one of the most commonly reported female behaviours. This exercise
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method has been shown to reduce the risk of heart attack and other coronary
events. The risk of developing type 2 diabetes is also reduced in those who
regularly engage in moderate-to-vigorous walking. Brisk or quick walking can
help an individual reach a moderate fitness level linked to a lower risk of dying
from any cause (Hardman, 2001).

Some people wear hand weights to burn more calories when on foot.
While this may make the workout feel harder, studies show that it does nothing to
boost energy expenditure (Kravitz & Vella, 2002). Increased energy expenditure
and reduced stress levels last up to two hours after a brisk 10-minute walk
(Bartholomew & Miller, 2002). Millions of people worldwide like walking as a
form of exercise since it is one of the most accessible, affordable, and sustainable
ways to stay fit. Evidence suggests that walking at a pace of 6.4 kilometres per
hour or higher positively affects cardiorespiratory fitness. Consistent walking has
considerably increased longevity (Hoeger & Hoeger, 2009).
Weight workout

This is a musically-guided, low-impact group exercise class. Common
exercises involving the use of a solid bar and free weights of varying sizes is
covered in this group. The exercise programme enhances cardiovascular fitness,
general flexibility, and joint range of motion by exercising all the body’s major
muscle groups. To achieve the last two objectives, a stretching session is
included. It is a group exercise that combines the scientific principles of resistance
training with the fun atmosphere of aerobics (Virgin Active, 2004). When it

comes to preserving bone health and warding off osteoporosis, strength training is
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an essential tool. These workouts should be performed at least, twice weekly and
contain 8-10 strength training activities. People with type 2 diabetes have better
glucose control when they engage in resistance training, whether alone or in
conjunction with other aerobic exercises (Vincent et al., 2002).

Exercise Protocol Schedules of Aerobic Exercise

In this exercise protocol which the researcher developed and used for the
study, there are two different schedules namely “A” and “B”. A is an exercise
protocol schedule for three time per week aerobic exercise programme also
known as Continuous Training exercise. “B” on the other hand is an exercise
protocol where exercise is done 90 minutes in a day. It is also referred to as long

duration exercise or one time training in this study.

Summary of exercise protocol “A”

Exercise type : Aerobics

Programme Duration : 12 Weeks

Frequency Per Day : 3 Days in a week

Target Gender : Male and Female (20 — 40 Years)

Workout Level : Beginners to Intermediate

Daily workout Duration : 30 Minutes

Programme Goal : Enhance physiological and Anthropometric

Health markers
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Table 1: (A) A 30 minutes, 12 weeks aerobic exercise workout schedule for a

keep fit center

WEEK 1 WEEK 2 WEEK 3
Monday (Cardio) Monday (Cardio) Monday (Cardio)
Exercise Duration | Exercise Duration Rest | Exercise Duration
Rest Rest
Treadmill 10 Minutes | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
2 Minutes Minutes
Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes
Minutes
Wednesday (Strength) Wednesday (Strength) Wednesday (Strength)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Rowing 15x3 | Barbell Push Press 10x3 2 | Push up 15x3
2 Mins. Mins. 3 Mins.
Front lateral Pulldown 13x2 | Barbell Squat 10x3 2 | Leg Press 15x3
2 Mins. Mins. 3 Mins.
Rock Pull 12x3 | One-arm Dumbell Row 10x3 2 | Lunges 15x3
2 Mins. Mins 3 Mins.
Side Lunge 12x3 | Cable face pull 12x3 2 | Hip Trust 15x3
2 Mins. Mins. 3 Mins.

Friday (Cardio) Friday (Cardio) Friday (Cardio)
Exercise Dur/Rep Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Aerobics 25 Mins. Sport jogging 15 Mins. 2 | Bodyweight Cardio 25 Mins.

Mins. 2 Mins.
Scissors jump 10 Mins.
Burpee + tuck + squat + Step
crossover + Knee to elbow,
repeat until 25 minutes
WEEK 4 WEEK 5 WEEK 6

Monday (Cardio) Monday (Cardio) Monday (Cardio)
Exercise Duration | Exercise Duration Rest | Exercise Duration
Rest Rest
Treadmill 10 Minutes | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
2 Minutes Minutes
Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes

Minutes
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Wednesday (Strength) Wednesday (Strength) Wednesday (Strength)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Rowing 15x3 | Barbell Push Press 10x3 2 | Push up 15x3
2 Mins. Mins. 3 Mins.

Front lateral Pulldown 13x2 | Barbell Squat 10x3 2 | Leg Press 15x3
2 Mins. Mins. 3 Mins.
Rock Pull 12x3 | One-arm Dumbell Row 10x3 2 | Lunges 15x3
2 Mins. Mins 3 Mins.
Side Lunge 12x3 | Cable face pull 12x3 2 | Hip Trust 15x3
2 Mins. Mins. 3 Mins.
Friday (Cardio) Friday (Cardio) Friday (Cardio)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Aerobics 25 Mins. Sport jogging 15 Mins. 2 | Bodyweight Cardio 25 Mins.
Mins. 2 Mins.
Scissors jump 10 Mins.
Burpee + tuck + squat + Step
crossover + Knee to elbow,
repeat until 25 minutes
WEEK 7 WEEK 8 WEEK 9
Monday (Cardio) Monday (Cardio) Monday (Cardio)
Exercise Duration | Exercise Duration Rest | Exercise Duration
Rest Rest
Treadmill 10 Minutes | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
2 Minutes Minutes
Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes
Minutes

Wednesday (Strength) Wednesday (Strength) Wednesday (Strength)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Rowing 15x3 | Barbell Push Press 10x3 2 | Push up 15x3
2 Mins. Mins. 3 Mins.

Front lateral Pulldown 13x2 | Barbell Squat 10x3 2 | Leg Press 15x3
2 Mins. Mins. 3 Mins.
Rock Pull 12x3 | One-arm Dumbell Row 10x3 2 | Lunges 15x3
2 Mins. Mins 3 Mins.
Side Lunge 12x3 | Cable face pull 12x3 2 | Hip Trust 15x3
2 Mins. Mins. 3 Mins.

Friday (Cardio)

Friday (Cardio)

Friday (Cardio)

Exercise Dur/Rep

Exercise Dur/Rep

Exercise Dur/Rep
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Rest Rest Rest
Aerobics 25 Mins. Sport jogging 15 Mins. 2 | Bodyweight Cardio 25 Mins.
Mins. 2 Mins.
Scissors jump 10 Mins.
Burpee + tuck + squat + Step
crossover + Knee to elbow,
repeat until 25 minutes
Week 10 Week 11 Week 12
Monday (Cardio) Monday (Cardio) Monday (Cardio)
Exercise Duration | Exercise Duration Rest | Exercise Duration
Rest Rest
Treadmill 10 Minutes | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
2 Minutes Minutes
Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes
Minutes
Wednesday (Strength) Wednesday (Strength) Wednesday (Strength)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Rowing 15x3 | Barbell Push Press 10x3 2 | Push up 15x3
2 Mins. Mins. 3 Mins.
Front lateral Pulldown 13x2 | Barbell Squat 10x3 2 | Leg Press 15x3
2 Mins. Mins. 3 Mins.
Rock Pull 12x3 | One-arm Dumbell Row 10x3 2 | Lunges 15x3
2 Mins. Mins 3 Mins.
Side Lunge 12x3 | Cable face pull 12x3 2 | Hip Trust 15x3
2 Mins. Mins. 3 Mins.
Friday (Cardio) Friday (Cardio) Friday (Cardio)
Exercise Dur/Rep | Exercise Dur/Rep | Exercise Dur/Rep
Rest Rest Rest
Aerobics 25 Mins. Sport jogging 15 Mins. 2 | Bodyweight Cardio 25 Mins.
Mins. 2 Mins.
Scissors jump 10 Mins.

Burpee + tuck + squat + Step
crossover + Knee to elbow,
repeat until 25 minutes

(B) Exercise Protocol is exercise schedule where exercise is done for 90

minutes in a day. It is also referred to as long duration exercise or one time

training in this study.
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Summary of exercise protocol “B”

Exercise type
Programme Duration
Frequency Per Day
Target Gender
Workout Level

Frequency per Week

Daily workout Duration

Programme Goal

Health markers

Aerobics
12 Weeks

3 Days in a week

https://ir.ucc.edu.gh/xmlui

Male and Female (20 — 40 Years)

Beginners to Intermediate

1 Day a week

90 Minutes

Enhance physiological and Anthropometric

Table 2: (B). A 90 minutes, 12 weeks aerobic exercise workout schedule for a

keep fit center

WEEK 1 WEEK 2 WEEK 3
Saturday (Cardio/Strength) Saturday (Cardio/Strength) | Saturday (Cardio/Strength)
Exercise Duration Rest | Exercise Duration | Exercise Duration
Rest Rest
Treadmill 10 Minutes 2 | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
Minutes Minutes

Stationary Bicycling 5 Minutes
Minutes
Jumping Jacks

Minutes

Exercise
Rest

Rowing 15x3
Mins.

Front lateral Pulldown 13x2
Mins.
Rock Pull
Mins.

Side Lunge

Mins.

12x3

12x3

5 Minutes 2

Dur/Rep

Jumping Rope 10 Minutes 2
Minutes

Jabs uppercuts 5 Minutes
Exercise Dur/Rep
Rest

Barbell Push Press 10x3
2 Mins.

Barbell Squat 10x3
2 Mins.

One-arm Dumbell Row  10x3
2 Mins

Cable face pull 12x3
2 Mins.

Exercise Dur/Rep
Rest

Push up 15x3
3 Mins.

Leg Press 15x3
3 Mins.

Lunges 15x3
3 Mins.

Hip Trust 15x3
3 Mins.

Exercise Dur/Rep
Rest
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Bodyweight Cardio 25 Mins.
. ) 2 Mins.
Exercise Dur/Rep Exercise Dur/Rep
Rest . i Rest L . Burpee + tuck + squat + Step
Aerobics 25 Mins. Sport jogging 15 Mins.
2 Mins. crossover + Knee to elbow, repeat
Scissors jump 10 Mins. until 25 minutes
WEEK 4 WEEK 5 WEEK 6
Saturday (Cardio/Strength) Saturday (Cardio/Strength) | Saturday (Cardio/Strength)
Exercise Duration Rest | Exercise Duration | Exercise Duration
Rest Rest
Treadmill 10 Minutes 2 | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
Minutes Minutes
Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes Exercise Dur/Rep
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes Rest
Minutes Exercise Dur/Rep | push up 15x3
Exercise Dur/Rep | Rest 3 Mins.
Rest Barbell Push Press 10x3 Leg.Press 15x3
2 Mins 3 Mins.
Rowing 15x3 2 i
Mins Barbell Squat 10x3 L“”Qes 15x3
' 2 Mins 3 Mins.
Front lateral Pulldown 13x2 2 : ;
Mins. One-arm Dumbell Row  10x3 Hip Trust 153
Rock Pull 12x3 2 | 2 Mins 3 MUE.
Mins. Cable face pull 12x3
Side Lunge 12x3 2 | 2 Mins. Exercise Dur/Rep
Mins. Rest
Exercise Dur/Rep Bod_ywmght Cardio 25 Mins.
Rest 2 Mins.
Exercise Dur/Rep Ses o o
ort joggin ins.
Rest ZpM' Jogamng Burpee + tuck + squat + Step
Aerobics 25 Mins. Ins.
Scissors jump 10 Mins. crossover + Knee to elbow, repeat
until 25 minutes
WEEK 7 WEEK 8 WEEK 9
Saturday (Cardio/Strength) Saturday (Cardio/Strength) | Saturday (Cardio/Strength)
Exercise Duration Rest | Exercise Duration | Exercise Duration
Rest Rest
Treadmill 10 Minutes 2 | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
Minutes Minutes
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Stationary Bicycling 5 Minutes 2 | Jumping Rope 10 Minutes 2
Minutes Minutes
Jumping Jacks 5 Minutes 2 | Jabs uppercuts 5 Minutes
Minutes Exercise Dur/Rep
Exercise Dur/Rep Rest
Exercise Dur/Rep | Rest Push up 15x3
3 Mins.
Rest Barl?ell Push Press 10x3 | |eg Press 15x3
Rowing 15x3 2 | 2 Mins. 3 Mins.
Mins. Barbell Squat 10x3 Lunges 15x3
Front lateral Pulldown 13x2 2 | 2 Mins. 3 Mins.
Mins. One-arm Dumbell Row  10x3 Hip Trust 15x3
Rock Pull 12x3 2 | 2 Mins 3 Mi
Mins. Cable face pull 12x3 Ins.
Side Lunge 12x3 2 | 2 Mins.
Mins. Exercise Dur/Rep
_ Rest
Exercise Dur/Rep | Bodyweight Cardio 25 Mins.
Exercise Dur/Rep Rest 2 Mins.
Rest Sport jogging 15 Mins.
Aerobics 25 Mins. 2 Mins. Burpee + tuck + squat + Step
Scissors jump 10 Mins.
crossover + Knee to elbow, repeat
until 25 minutes
WEEK 10 WEEK 11 WEEK 12
Saturday (Cardio/Strength) Saturday (Cardio/Strength) | Saturday (Cardio/Strength)
Exercise Duration Rest | Exercise Duration | Exercise Duration
Rest Rest
Treadmill 10 Minutes 2 | Shuffle Woodchop 10 Minutes 2 | Plyometric Cardio 25 Minutes
Minutes Minutes

Stationary Bicycling 5 Minutes 2
Minutes

Jumping Jacks 5 Minutes 2
Minutes

Exercise Dur/Rep
Rest

Rowing 15x3 2
Mins.

Front lateral Pulldown 13x2 2
Mins.

Rock Pull 12x3 2
Mins.

Jumping Rope 10 Minutes 2
Minutes

Jabs uppercuts 5 Minutes
Exercise Dur/Rep
Rest

Barbell Push Press 10x3
2 Mins.

Barbell Squat 10x3
2 Mins.

One-arm Dumbell Row  10x3
2 Mins

Cable face pull 12x3

Exercise Dur/Rep
Rest

Push up 15x3
3 Mins.

Leg Press 15x3
3 Mins.

Lunges 15x3
3 Mins.

Hip Trust 15x3
3 Mins.
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Side Lunge 12x3 2 | 2 Mins.
Exercise Dur/Rep
Exercise Dur/Rep | Rest _ _
Rest Bodyweight Cardio 25 Mins.
Dur/Rep o ) 2 Mins
Sport jogging 15 Mins. '
; 2 Mins.
25 Mins.
Scissors jump 10 Mins. Burpee + tuck + squat + Step

until 25 minutes

Effects of Aerobic Exercise on Physiological Variables

There are some effects of exercise on various physiological variables of
the exerciser.
Effect of aerobic exercise on blood pressure

Blood pressure is the pressure that the blood exerts against the walls of the
blood vessels. When the left ventricle contracts, it forces blood into the aorta,
creating what is known as SBP or force. When the heart is at rest after pumping
blood into the body, arterial pressure is measured to be at its lowest, or diastolic.
SBP in a healthy adult is around 120 mm Hg, and DBP is around 80 mm Hg. A
sphygmomanometer is used to measure arterial blood pressure and is reported in
terms of systolic/diastolic BP in mmHg (Anne & Allison, 2001). Normal blood
pressure is when the readings are 120 over 80mmHg. One is considered to have
elevated blood pressure when the readings are between 120-129 and less than 80.
A person with blood pressure between 130-139 and 80-89 is considered
hypertensive (stage 1), and a reading of 140 or higher and 90 or higher is

considered hypertensive (stage 2). A person with readings higher than 180 and/or
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120 is considered a hypertensive crisis. Low blood pressure (hypotensive), on the
other hand, is the pressure that is so low, 100/60 or less and that it causes a lack of
oxygen to vital organs such as the brain because of the low flow of blood through
the arteries and veins (Powers et al., 2018).

Regular aerobic exercise can lower blood pressure and save money while
minimising pharmaceutical side effects. Hypertension therapy must take a
multipronged strategy due to the high medication load and the substantial effort
required to sustain lifestyle improvements (James, Oparil, & Carter, 2014). So,
antihypertensive medicine may be responsible for decreasing the blood pressure
(BP) impact typically seen after exercise (s). Among non-pharmaceutical
methods, physical activity has been identified as one of the most promising.
Studies have compared the effectiveness of antihypertensive medicines (co-
amilozide and amlodipine) with aerobic exercise “(dance for 12 weeks, 3
days/week, intensity of 50%-70% of HR reserve)” in reducing blood pressure. It
was found that in a group of people with uncontrolled BP, a combination of
medicine and exercise for 12 weeks dramatically reduced BP and decreased the
need for antihypertensive drugs (Maruf, Akinpelu, Salako, & Akinyemi, 2016).

It is important to note that exercise can reduce blood pressure in
hypertensive people even if they are not on antihypertensive drugs (s). “In
middle-aged people with stage 1 or 2 hypertension who were not taking
antihypertensive medications, 12 weeks of high-intensity interval (HIIT) and
moderate-intensity CTT (MICT; 4.5 and 3.5mm Hg for SBP and DBP,

respectively)” reduced 24-hour ambulatory BP by 12 and 8 mm Hg, respectively.
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These participants had their medication stopped one month before enrollment in
the trial. The potential of exercise to produce acute and chronic BP-lowering
effects may account for the impact described above. After a vigorous workout,
blood pressure (BP) drops suddenly, a phenomenon known as post-exercise
hypotension (PEH) (Costa, Dantas, & de Farias, 2016). In a controlled laboratory
setting (Costa et al., 2016) and real-life situations, post-exercise hypotension can
drop blood pressure (BP) levels compared to pre-exercise values and last for
many hours (Dantas, de Farias, & Frazao, 2017).

Regular exercise training has been shown to have a long-term beneficial
effect on blood pressure, with participants reporting decreased resting and/or
ambulatory BP (Cornelissen & Smart, 2013; Sosner et al., 2017). It is crucial to
remember that the physiological changes that result from persistent exercise cause
the chronic antihypertensive effect of exercise training (da Nobrega, 2005). The
degree of the decrease in resting blood pressure (also known as the chronic BP-
lowering impact) and the quantity of post-exercise hypotension (that is., the acute
BP-lowering effect) have an interesting positive association (Kiviniemi, Hautala,
& Karajalainen, 2014; Hecksteden, Grutters, & Meyer, 2013). Hypertensive
patients who engage in aerobic or dynamic resistance training have post-exercise
hypotension or a temporary drop in blood pressure (Carpio-Rivera et al., 2016).

It should be highlighted that the hemodynamic causes of hypotension after
aerobic exercise appear to vary between those with normal blood pressure and
those with hypertension. Although Brito, Queiroz, and Forjaz (2014)

demonstrated that decreased systemic vascular resistance is the main
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hemodynamic factor influencing post-exercise hypotension, it was discovered that
post-exercise hypotension in older adults, overweight people and hypertensive
people were more strongly correlated with a decrease in cardiac output post-
exercise, particularly due to a reduction in stroke volume. Reduced post-exercise
vascular resistance, a propensity for reduced stroke volume, and a lower cardiac
output have all been linked to the increased arterial stiffness, peripheral vascular
resistance, and endothelial dysfunction associated with age and hypertension in
the elderly.

Additionally, a strong correlation between blood pressure and body
composition was discovered by Schwingshakl et al., (2013). Blood pressure was
inversely proportional to waist circumference, while BMI was found to be
strongly linked with blood pressure. Weight loss is commonly recommended to
lower blood pressure because of the link between obesity and hypertension.
Exercise does lower blood pressure through a reduction in body fat weight;
however, the reduction in blood pressure following exercise treatment is not
associated with reduced body weight (Cornelissen & Smart, 2013). It is generally
agreed that training causes a decrease in blood pressure by:

1. Maximizing the distribution of blood to muscles and organs by expanding the
network of capillaries;

2. Capillary dilation improves blood flow during rest,

3. Drop in Heart Rate (HR) at rest;

4. Vascular resistance to blood flow in the periphery is decreased, mostly due to

vasodilation when the body is at rest; and
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5. Lowering blood levels of the stress hormones known as catecholamines.
Vascular constriction is another result of stress hormones;

Much less is understood about how resistance training affects the
hemodynamic determinants of post-exercise hypotension (Régol, Cabral, Costa,
& Fontes, 2019). Over the past two decades, numerous Randomly Controle Trials
(RCTs) have shown that exercise training has a long-term, positive effect on
resting and ambulatory blood pressure (BP) (Sosner et al., 2017; MacDonald et
al., 2016 Cornelissen & Smart, 2013). Aerobic exercise training (moderate to high
intensity, 210 minutes/week) decreases resting SBP (SBP) by 8.3 mm Hg and
DBP by 5.2 mm Hg in people with hypertension, according to a meta-analysis by
Cornelissen and Smart (2013).

Aerobic exercise training reduced 24-hour ambulatory SBP and DBP by 4
and 3mm Hg, respectively (Sosner et al., 2017). This effect is true regardless of
the intensity, frequency, or duration of the workouts. People whose resting blood
pressure is already higher than 130/85 mm Hg will benefit more from this
decrease. Dynamic resistance training (moderate intensity 65%-75% of 1
repetition max, 3 days/week) has been shown to reduce resting systolic and DBP
by 6 and 5mm Hg, respectively, in people with hypertension (MacDonald et al.,
2016). Overwhelming data suggests that regular aerobic and dynamic resistance
exercise training leads to a significant and lasting reduction in blood pressure in
patients with hypertension. Both systolic and DBPs are affected by more than 5

mm Hg at rest.
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Clinically, a reduction of just 5 mmHg in SBP is associated with a 14%
reduction in stroke mortality, a 9% reduction in coronary heart disease mortality,
and a 7% reduction in all-cause mortality; a reduction of just 10 mmHg in SBP is
associated with a 27% reduction in stroke risk, a 17% reduction in coronary heart
disease risk, a 28% reduction in heart failure risk, and a 13% reduction in overall
mortality. When people with pre-hypertension and hypertension engage in aerobic
exercise for an extended period (>12 weeks) and/or when their SBP (SBP) drops
significantly (>7.6 mmHg), they experience a reduction in arterial stiffness in
addition to the specific effects on BP levels (Montero, Roche, & Martinez-
Rodriguez, 2014).

The results of a study by Abu, Irshad, Faizan, and Shadabuddin (2013)
accord with the findings of other studies showed that moderate-intensity aerobic
exercise training can lower blood pressure in patients with stage 1 and 2
hypertension. “The average reduction in blood pressure is 10- 5 mmHg for
systolic and 7- 6 mmHg for DBP, and these reductions do not appear to be
gender- or age-specific (Lim et al., 2011; Gang et al., 2004; Schwartz & Hirth,
1995; Braith et al.,1994). It was found that the SBP decreased by 3 mm/hg, which
was said to be significant. A similar decrease of 21 mm/Hg was seen, which was
significant. In addition, a study by Abu et al. (2013) found that mean SBP of
137mmHg (group a) and 158.75mmhg (group b) seen pre-test was reduced to
134.35 (group a) and 137.75 (group b) post-test by aerobic exercise. Also, it was
found that mean DBP of 85.35 (group a) and 94.25 (group b) seen pre-test was

decreased to 85 (group a) and 88.1(group b) post-test”. A reduction in SBP/DBP
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(mean) was 13 mm Hg found in 50% of the patients after 10 weeks and in 78%
after 20 weeks of exercise.

More recently, another study by Cornelissen and Smart (2013) examined
participants’ blood pressure response to aerobic training sessions over a 10-week
exercise programme. One hundred and forty men and women had their blood
pressure measured before and within one minute after completing the exercise
during the programme’s third, sixth, and ninth weeks. The post-exercise systolic
pressure decreased about ImmHg during the third-week workout, almost 3mmHg
during the sixth-week workout and approximately 5mmHg during the ninth-week
workout. These findings suggested positive and progressive cardiovascular
system adaptations to aerobic training sessions with respect to SBP. Nonetheless,
over the 10-week training period, the programme participants recorded a
6.3mmHg mean reduction in resting SBP and a 2.2mmHg mean decrease in
resting DBP. Improvements in the individuals’ resting blood pressure are
consistent with those seen in the thousands of people who have completed basic
aerobic exercise training courses. Both insulin-dependent and non-insulin-
dependent diabetic patients at Murtala Muhammad Specialist Hospital, Kano, saw
significant reductions in SBP, DBP, and resting HR following 16 weeks of
aerobic activity (Wokoma, 2011).

A study by Meikle, Al-Sarraf, Li, Grierson and Frohlich (2013) indicating
a comparison between the exercise group (group 1) and control group (2) showed
that the mean values of both systolic and DBPs decreased as 4 mmHg, between

the two groups. The same study further found that there was a statistically
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significant difference in DBP between the male and female groups, systolic -5 £
17; diastolic -4 + 11 for men and systolic -1 = 17; diastolic -6 + 12 for females.
The same study found improvements in exercise habits beneficial for people of all
ages, including those under and over 60. Neither group significantly differed from
the other in terms of age.

In men, both systolic and diastolic BP dropped dramatically, but in
women, only diastolic BP dropped significantly (Reckelhoff, 2001). This was
attributed to the disparities in their initial workouts. Another study found that
people with normal body mass index (BMI) also benefit from the blood pressure-
lowering effects of aerobic exercise. The average intervention-related weight gain
or loss was just 0.42 kilogrammes (kg), which was insufficient to warrant further
study in a meta-analysis. In addition, the study found no statistically significant
correlation between the drop in mean blood pressure and the reduction in mean
body weight. In contrast, even in studies where patients did not lose weight
overall, blood pressure was significantly lowered. These results indicate that
aerobic exercise may lower blood pressure regardless of whether or not the
participant gains or loses weight (Seamus, Ashley, Xue, & Jiang, 2002).

Carpio-Rivera et al., (2016) found that resting systolic and diastolic blood
pressure (SBP) was considerably reduced after an acute bout of exercise (p < .00
and p < .02, respectively). It was also noted that the values returned to their
baseline after the 24 hours had passed. The reduced sympathetic activity linked to
lower resting blood pressure from physical exercise is one possible explanation

for the drop in resting B.P. reactivity levels. SBP was shown to decrease in both
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the single-session group (6.66 mmHg, [95% C.I. = 1.44-11.88], p < .05) and the
multiple-session group (3.38 mmHg, [95% C.I. = 1.44-5.88], p < .01).

Lim et al. (2011) found that among middle-aged obese women, the risk of
metabolic syndrome and the atherogenic index were reduced most when
participants engaged in a continuous activity instead of many shorter bouts of
exercise. However, they suggested that shorter, more frequent exercise sessions
may be preferable to longer ones, especially when the goal is to lower blood sugar
or decrease the waist size. Guidelines recommend 150 minutes of moderate
exercise each week, broken down into 5 sessions of 30 minutes, with no more
than 48 hours in between (Pedersen & Saltin, 2015). While some research
suggests that the conditions mentioned above must be met before exercise can
influence physiological variables, other research contradicts this. Researchers
Silva et al. (2020) set out to determine the effects of an aerobic exercise
programme of 90 minutes per week on a number of different factors, and they
found that even modest exercise reduced fasting hyperglycemia, blood pressure,
and body fat percentage. Hyperglycemia and blood pressure levels decreased
during exercise beginning with the second workout. In addition, following 4
weeks of training and comparing the taught participants with untrained
individuals at the end of the trial, it was seen that fasting glycaemia and blood
pressure were reduced, showing the efficiency of the proposed protocol.

A meta-analysis by Clark (2021) indicated various effects of duration on
exercises. Three exercises were used to find their influence on Type 2 diabetes,

blood pressure, cytokines and cardiorespiratory fitness. Concerning blood
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pressure, the following were observed regarding endurance and resistance
exercises: it appears that shorter duration (< 8 weeks) training is more effective
than moderate to long duration 9-15 weeks, 2.09 (1.08, 3.10) and 1.2 (0.98, 1.92),
16-23 weeks, 1.33 (0.60,1.93) and 1.17 (0.32, 1.90), or 52-weeks, 1.63 (0.48,
2.78) and 0.76 (0.41, 1.11), of training for eliciting changes in SBP and DBP
respectively (Booth, Roberts, & Laye, 2012). For SBP specifically, 52 weeks of
endurance and resistance exercise training was less beneficial than all shorter
durations -0.54 (-1.04, -0.06), while 9-15 and 16-23 weeks of training were more
effective than any longer length 0.55 (0.24-0.86), and 1.13 (0.82-1.44),
respectively. When it comes to endurance exercise, a training period of 16-23
weeks is the least successful, with a -0.64 (-1.03, -0.13) relative to all other
durations, while a training time of 8 weeks is the most beneficial, with 0.50
relative to the measurements at 16-23 weeks (0.01, 0.99). The efficiency of
resistance exercise is highest after 24-36 weeks of training (1.13; 0.65; 1.62),
with 9-15 weeks of training being superior to longer periods of training (0.55;
0.08; 1.02), and specifically 52 weeks of training (0.77).

Similar trends were observed when comparing the efficacy of various
training durations on modifying blood pressure (DBP): 8 weeks of training had a
stronger force than training periods of 9-15 weeks (1.02), 16-23 weeks (1.17), and
52 weeks (0.97). (0.15, 1.62). At 9-15 weeks of training, endurance and resistance
workouts were less beneficial than any other period, 1.03 (0.53, 1.53), and
especially less effective than the 52 weeks of training, 1.57. (0.85, 2.12).

Resistance training was most effective between the ages of 24 and 36, with a
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relative effectiveness of 0.52 (0.05, 0.98), and between 8 and 52 weeks, with an
efficacy of 0.50 (0.03, 0.97). (Clark & Goon, 2015; Clark, 2015; Booth et al.,
2012).

It was found that after eight weeks of CTT, resistance exercise was more
effective than endurance exercise on all measures of interest (except SBP and
maximal oxygen consumption) and that there was little difference between the
responses elicited by endurance and resistance exercises (aside resistance
exercises being more effective for altering positive changes in fat-free mass
within overall body composition). It is interesting to note, given the prevalence of
advice, that after 16 weeks of training, those who were not previously engaging in
endurance exercise seem to benefit from the change in insulin levels brought
about by their newfound fitness regimen (Clark & Goon, 2015; Gebel, 2010).

It was determined that within these efficacy-based duration continuums,
there is evidence of disparities between exercise approaches. In this regard,
resistance exercise, or a combination of endurance and resistance exercises, is
more effective than endurance exercise over the various timeframes in causing
beneficial changes to measures of body composition (such as fat mass and fat-free
mass), DBP, markers of inflammation, and type 2 diabetes. The most striking
contrasts across training approaches appear at shorter and middle durations (8-to-
24 weeks). Longer training periods (> 24 weeks) are required to observe the
beneficial effects of endurance exercise on SBP and VO, compared to resistance

or both endurance and resistance exercises together. Furthermore, it appears that
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switching which metrics are of interest makes little difference in the overall

efficacy of resistance or endurance exercise based on the training period.

Effects of aerobic exercise on percent body fat

Daily consumption of staple food, especially carbohydrates and fatty
foods, without the proportional burn-out of such foods, inactivity and long-time
sitting create a way to accumulate body fat (Dominic et al., 2019; Engeda et al.,
2016). Hoeger (1988) viewed percent body fat as referring to fat and nonfat
components of the human body. The fat component is referred to as fat percentage
(%BF), fat mass (FM), and fat-free mass (FFM). The nonfat part is referred to as
lean body mass. Therefore, the proper way to determine ideal body weight is
through body composition, that is, by determining what percentage of total body

weight is fat and what amount is lean tissue.

“Muscle,” “bone,” “fat tissues,” “water,” “minerals,” and other
components of total body mass make up what is known as a person’s “body
composition,” which includes both absolute and relative amounts of these tissues
(Heyward, 1998). According to scientific literature, there are three different
measures of body composition: fat percentage (%BF), fat mass (FM), and fat-free
mass (FFM) (Wilmore & Costill, 2004). Exertion-consumption ratios are directly
correlated with BMI and weight. Maintaining a low percentage of body fat and a
high percentage of lean mass are indicators of good fitness and health,
respectively. Humans are made up of water, protein, minerals, and fat, with the

ratio of fat-free mass to total body mass being the most important factor in
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determining a person’s functional ability, health, wellness, and survival

(Akindele, et al., 2016).

Considering the total body weight of human beings, studies have shown
(Janssens et al., 2016; Vipene & Ogunleye, 2013) that the body fat of adults
constitutes 14-17% of the total weight of men and 21-24% of the total weight in
women. Body fat percentage (BF%) classification, according to health status and
gender, indicates that essential fat is 10-13% (females) and 2-5% (males); athletes
14-20% (females) and 6-13% males; fitness 21-24% (females) and 14-17% males;
acceptable (healthy) 25-31% (females) and 18-25% males; obese >32% (females)
and >25% males (USDHHS, 2010). Women require higher amounts of body fat
than men because of the sex characteristics necessary for childbearing functions.
When these body fat ranges are exceeded in both men and women, the disease
risk threshold becomes overstretched with an increased risk of becoming
overweight and obese. Research has shown that, on average, being overweight is
liable to reduced attention and working memory and increases the risk of early
dementia (cognitive and intellectual deterioration) (Shuval et al., 2014;

Ogunmola, Olaifa, Oladapo, & Babatunde, 2013).

In addition, too much body fat may result in health problems like
hypertension, elevated blood lipids (fats and cholesterol), diabetes mellitus,
cardiovascular disease, respiratory dysfunction, gall bladder disease, insulin
resistance, cancer (colon, prostate, oesophagus, ovaries, endometrium, breast, and
cervix), arthritis, gout, back pain, osteoporosis, complications during pregnancy,

menstrual abnormalities, sleep, apnea and impaired immune functions (Pescatello,
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Arenea, Riebe, & Thompson, 2014; Chinedu, Ogunlana & Azuh, 2013; Vipene &

Ogunleye, 2013).

Essential body fat serves enormous functions for the body (Figley, Asem,
Levenbaum, & Courtney, 2016; Oke & Agwubike, 2015). These include
improved metabolism, strength, appearance, brain functions, and daily movement.
Others include the maintenance of healthy skin and hair, maintenance of the right
body temperature, storehouse for energy in the body, smooth functioning of cells,
cushioning effects on organs and tissues, bone marrows, lungs, liver, spleen,
kidneys, intestines, cardiac muscles, lipid-rich tissues throughout the central
nervous system and skeletal muscles fueling. In addition, essential fat serves as a
shock absorber for bones (Office of Disease Prevention and Health Promotion
[ODPHP], 2014) and aids in the assimilation of vitamins A, E, D, and K, all of
which play an important role in boosting immunity and warding off disease

(Juraschek, Blala, & Whelton, 2014; Ukegbu & Nwaegbute, 2012).

According to Gunen (2010), there are several procedures for determining
body fat percentage. The most common techniques are (a) hydrostatic or
underwater weighing, (b) bioelectrical impendence, (c) skin fold thickness, and
(d) girth measurement. Bioelectric impendence analysis ranks quite favourably for
accuracy and has an overall ranking similar to skin fold measurement techniques.
It is based on measuring resistance to current flow. Electrodes or plates are
applied to the hands or feet, and a little current is sent through the body. This is
because muscles contain more water than fat, making them stronger conductors

and presenting less resistance to electrical current. Estimates or measurements of
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relative body fat based on bioelectric impendence strongly correlate with

hydrostatic weighing (r=.90-.94) (Corbin et al., 2008; Werner & Sharon, 2007).

The BMI is a metric used to compare individuals of different sizes. The
BMI is the most widely used indicator of obesity and general body fatness; it is
determined by dividing a person’s weight (in kilogrammes) by the square of their
height (in metres). Individuals are categorised according to their BMI (BMI) as
healthy/normal (BMI 18.5-24.9), overweight (BMI 25.0-29.9), class 1 obesity
(BMI 30.034.9), class Il obesity (BMI 35.0-39.9), class Il obesity (BMI 40.0-
49.9), class IV obesity (BMI 50.0-59.9), and class V obesity (BMI 60.0) (WHO,
2019). The waist-to-hip ratio can also be used as an indicator of overall health and
fitness (WHR). Classification of WHR for health purposes varies between men
and women (WHO, 2019). A ratio of >9.0 and women>8.0 is one of the definitive
criteria for metabolic syndrome in men. The waist-to-hip ratio was the most
accurate clinical measure for predicting death from cardiovascular disease, while
hip circumference was inversely related to the risk of gaining weight (Talabi,
2016; Odo, Ezeanyika, & Uchendu, 2015). Women are at increased risk for health

problems if their waist-to-hip ratio (WHR) exceeds 0.80.

Analyzing WHR and BMI combined is helpful. WHR measures how
much of one’s total body fat is in the waist and hip areas. There are two common
places where people keep extra weight: (a) the midsection and (b) the hips. Extra
weight carried in the midsection is more hazardous than extra weight carried in
the thighs and hips. It has been connected to several deadly diseases and

conditions, including high blood pressure, diabetes, heart disease, and cancer
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(American Heart Association, 2015). Cardiovascular disease, type Il diabetes,
metabolic syndrome, obesity, weakness, falls, and weariness is all linked to fat
buildup, especially visceral fat (that is, abdominal fat that surrounds the essential
organs on the trunk and stomach area of the body) (Sohler, Lubetkin, Levy,
Soghomonian, & Rimmerman, 2009; Colditz, Willett, Rotnitzky, & Manson,
1995). Gaining weight in one’s middle is a major health risk. More and more
evidences from scientific research on body composition suggests that being
overweight is harmful to health. There may be no significant difference between
potential holding locations. A study reveals an increase if one is overweight or
obese, regardless of one’s shape, dispelling the notion that central fat storage is
worse than fat dispersed elsewhere, such as the arms or hips. Women with a WHR
of 0.7 tend to be healthy and have high conception rates. The optimum oestrogen
level for women is between 0.7 and 1.0, and those who fall within this range have
a lower risk of developing serious illnesses. Regardless of BMI, the likelihood of
pregnancy is decreased in women with high WHR values (0.80 or higher)
compared to those with lower WHR values (0.70-0.79) (Talabi, 2016). The ratio
of a woman’s waist to her hips can be used as an indicator of how much fat she
carries around in her hips, and it was found to be connected with her child’s
performance on cognitive tests. Youngsters whose mothers had a low waist-to-hip
ratio and full hips did best. According to Talabi, foetal brain development is aided

by the long-chain polyunsaturated fatty acids in hip fat.

Regular aerobic exercise can improve both lean body mass and fat

proportion. Aerobic exercise has a number of good effects on weight loss,
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including boosting energy expenditure during the workout and, to a lesser extent,
after recovery, preserving or enhancing fat-free body mass, and promoting fat and
weight loss (Young & Steinhard, 1995). According to the study’s authors, aerobic
exercise was found to lower fat mass and body weight (Stasiulis, Mockiene,
Vizbaraite & Mockus, 2010). In addition to decreasing triglycerides (TG), total
cholesterol (TC), and low-density lipoprotein (LDL), as well as lowering the BMI
(BMI), increasing muscle mass, and lowering the percentage of body fat, regular
exercise also increases high-density lipoprotein (HDL), muscle mass, and the
(BMR). Also, when combined with exercise, a low-calorie diet improves lipid

profile and enhances body composition (Talanian et al., 2007).

Figley et al. (2016) revealed that aerobic training is more effective in
decreasing fat in the body. “After 12 weeks of supervised aerobic exercise,
participants reduced their mean abdominal girth by 3.5cm. Another study by
Dominic et al. (2018) revealed that there were significant differences in the lipid
profiles (a mean low-density lipoprotein [LDL]-C decrease of 0.8 mmol/L, a
mean high-density lipoprotein [HDL] increase of 0.14 mmol/L, and a mean
triglyceride decrease of 1.0 mmol/L) between the first and last visit of aerobic
exercise programme. The experimental group had better weight control (mean
weight of 0.25 kg). However, there was a statistically significant difference in
RHR between the first and the last day of the exercise (a mean decrease of 5.9
bpm)”.

Donnelly, Hill, Jacobsen, Potteiger, and Sullivan (2003) further analysed

data regarding gender and age differences between the male and female groups. In
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general, women have healthier characteristics than males regarding weight,
resting HR, high-density lipoprotein levels, and blood pressure. The resting HR
(RHR) was similarly affected by exercise in both sexes, but males also saw
beneficial changes in their total and LDL cholesterol, while women saw these

changes in their HDL cholesterol.

Studies by Suman (2016) and Williams et al. (2015) showed that
participants body weight and BMI decreased after eight weeks of aerobic
exercise. Body weight was significantly reduced (p=0.00) from 77.95 kg to 71.20
kg in the experimental group after eight weeks of the aerobic exercise
programme. Similarly, the experimental groups BMI value was highly significant
(p=0.00), from 29.77kg/m2 to 27.16kg/m2 at the end of the aerobic training
programme. This finding is in line with the advice given by Nicklas et al. (2009),
who suggested a 30-minute exercise session on most days of the week to combat
obesity. Aerobic exercise may lead to even more significant fat loss when added
to a calorie-restricted diet. The ability of our bodies to utilise fat as a substrate is
enhanced during aerobic activity, and overall fat oxidation is also increased
(Talanian et al., 2007). According to a study, persons whose diets and VO, max
was improved by 60-90 minutes of aerobic activity 5-7 days per week saw a
reduction in their waist sizes (De Souza et al., 2009). Further research confirm
that aerobic exercise alone leads to clinically significant weight loss in both men

and women (Joseph & Donnell, 2013).

Another study by Merrick, Bacher, Carmeli, and Kodesh (2013) showed

significant changes in body weight and composition. Participants randomized to
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the physical exercise group during the intervention lost significant weight (mean
= 4.35 0.8 kg, p = 0.005), whereas the subjects in the control group did not (P =
0.32). Consequently, the mean BMI of the experimental group declined from
29.3+3.4 kg/m2 to 27.8+3.8 kg/m2. The average pelvic size shrunk (95% CI, p
0.005). (from 101.2 cm to 98.6 cm). The decrease in the percentage of
subcutaneous fat from 36.74 to 34.13 was statistically significant (95% CI, p=
0.005). There was no change in the percentage of visceral fat, however. Mean
differences between pre-and post-measurements of body fat were 2.11% and
0.33% for the control and intervention groups, respectively. The average body fat
percentage increased significantly in the control group but decreased in the

experimental group.

The findings by Adeagbo and Bolarinwa (2017) also indicated that the
mean scores of primary school children taken through an aerobic exercise training
programme after 12 weeks and those not exposed to percent body fat showed a
level of significance (p = 0.000 < 0.05 at 0.05). The results also showed that the
aerobic exercise training group had an adjusted mean score of 12.31, whereas the
control group had a score of 14.02. After 12 weeks of aerobic exercise instruction,
participants saw a significant decrease in body fat percentage compared to
controls. Therefore, this evidence agrees with the findings of Young and
Steinhard (1995) that aerobic exercise can lessen %BF. Alterations in body
composition were also seen in the ten-week Senbanjo and Oshikoya (2010) trial in
which individuals trained twice weekly. Aerobic exercise training decreases fat

and enhances lean body mass, as has been shown in other studies (Byrne &
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Wilmore, 2001a; Treuth et al., 1994). Increases in aerobic exercise levels lead to
reductions in body fat, as reported by Catenacci and Wyatt (2007). Aerobic
exercise training has been shown to enhance body composition (Ross, Freeman,
& Janssen, 2000; Kohrt, 1996), and it has been shown to reduce abdominal
visceral fat in particular (Irwin, 2003; Ross, et al., 2000). According to Armstrong
and Welsman (1997), a school-based study by Moody found that after 15 weeks
of a daily exercise programme, the skin fold thickness of the obese group

decreased significantly. The study included 28 obese girls and 12 normal girls.

Visceral adipose tissue (VAT) content is positively influenced by the
combination of aerobic exercise training and calorie restriction when a weight
reduction of around 4-9% of body weight is accomplished, as measured by serial
CT and MRI quantification of VAT content/volume (Kay & Fiatarone, 2006).
Extensive research shows that a 10% weight loss leads to a reduction in general
body fat and visceral adipose tissue (Ross & Rissanen, 1994). To maintain a
healthy weight, experts say one need at least 250 minutes a week of aerobic
exercise (Haskell et al., 2007; Donnelly et al., 2003). The actual weight (and body
fat) loss with this amount of regular activity in overweight and obese persons is
frequently minor (between 2-3 kg) but increases (between 5-7.5 kg) with exercise
levels up to 420 min/week (Donelly et al., 2009; Franz et al., 2007; Diabetes
Prevention Program Research Group, 2002). There is a growing realisation;
however, that weight loss of more than a few pounds (around 3-4 kg) is
challenging to maintain, even with rigorous programmes (Hansen et al., 2007;

Shaw et al., 2007).
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Aerobic training and a combination of aerobic and resistance training were
superior to resistance training for reducing body weight and fat mass, whereas
resistance training alone did not have this effect. Aerobic exercise was found to
have a greater impact on these variables. Bodyweight shifts of (2.32 kg), (3.00
kg), and (3.17 kg) were seen during and after strength exercise, aerobic exercise,
and the combination of the two, respectively. For fat percentage, resistance
exercise changed by 1.70; for aerobic exercise, it changed by 7.17; for combined
resistance and aerobic exercise, it changed by 8.12. This study’s comparison
between aerobic exercise and resistance exercise groups suggested that aerobic
exercise decreases both body weight and fat mass significantly more than
resistance exercise. A meta-analysis of the effects of aerobic exercise against
resistance exercise on visceral fat concluded that a trend increased by 0.08 toward
a greater reduction in visceral fat with aerobic exercise compared with resistance

exercise (Ismail, Keating, Baker, & Johnson, 2012).

Davidson et al. (2009) examined aerobic exercise, resistance exercise, and
a combination of the two, where the resistance exercise group performed one
training set three times a week for a total of 60 min of training in a week, the
aerobic exercise group exercised for 150 min in a week. The time difference
between the groups in the study by Davidson et al. prevented the comparison of
the effectiveness of the two exercise modes on body composition. Due to the
inclusion of rest periods and transition times between machines in the total time
spent on resistance exercises, the total time spent on these activities did not

correspond to the total amount of energy expended during exercise. However,
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comparing the overall amount of time spent, exercising helps highlight which
exercise was most effective at influencing the variables of interest. Differences
between the groups were seen in the Targeted Risk Reduction Intervention Study
via Defined Exercise-Aerobic and Resistance Training (STRRIDE-AT/RT). Time
spent training was not confusing because the aerobic training group trained for
133 minutes per week while the weight training group trained for 180 minutes per
week. Consequently, the STRRIDE AT/RT data, which prescribed identical
amounts of exercise time, indicated that aerobic training was superior for

producing beneficial reductions in body fat.

On the study on effects of aerobic exercise programmes on body
composition and other physical parameters in the Pre-Obese Class 1 by Gokyiirek,
Sokmen, and Usta (2016), on both sexes, there was a statistically significant
change between pre and post-scores for all factors among overweight high school
students aged 15-17. While there was a statistically significant gain in height,
other indicators showed a significant decline. When looking at the correlation
between scores and gender, we found that only weight (2-4kg) and BMI (BMI)
(3k/m2) differed significantly between the sexes. Compared to the decline in the
female population, the decline in the male population was larger. There was a
statistically significant difference between before and after scores in both sexes
across all variables.

O’Donoghue, Cunningham, Lennon, and Perrotta (2021) conducted a
meta-analysis and found that moderate aerobic activity led to a higher reduction in

body fat percentage (0.39% [CI = 0.5, 0.3]) than in body weight (0.3 kg [CI = 0.5,
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0.2]). Combined high, vigorous-intensity aerobic/high-load resistance (COMHI or
COMLM) training is the most indicator for lowering WC and %BF and raising
CRF, even without appreciable weight reduction. These findings provide credence
to a comprehensive study by Bray, Friihbeck, and Ryan, (2016) that exercise
could positively affect glucose homeostasis independent of any changes in
adipose tissue volume.

According to research by Rivellese, Riccardi, and Vaccaro (2010),
cardiovascular disease is a major killer of people with diabetes. Therefore, regular
exercise is crucial because it raises levels of good cholesterol (HDL-c) and lowers
levels of bad cholesterol (LDL-c) via increasing lipoprotein lipase activity and
uptake of very low-density lipoprotein cholesterol VLDL-c (Kiens & Lithell,
2009). The study’s results showed that following a 30-minute, three-times-a-week
exercise routine with 48-minute recovery periods did not bring about a significant
drop in levels of very low-density lipoprotein (VLDL-c) or high-density
lipoprotein (HDL-c). However, both LDL-c and total cholesterol levels were
reduced with the same approach. LDL-c, one of the fractions of total cholesterol,
is closely correlated with cardiovascular disease mortality rates and plays a
crucial role in the progression of cardiometabolic disorders (Strasser &
Schobersberger, 2011).

Due to the role of cholesterol on cardiometabolic disorders, it is crucial for
people with dyslipidemia to participate in exercise routines that lower these
lipoproteins. Similar findings in the area of serum lipid profile demonstrated that

less time spent exercising (90 minutes weekly) did not yield the same benefits as
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more time spent exercising (150 minutes weekly). Compared to those who did not
exercise, people with diabetes saw a significant improvement in their
cardiovascular health after just 90 minutes per week of moderate exercise reduced
their total cholesterol and LDL-c. Aerobic exercise training may be responsible
because it alters aerobic capacity, lipid profiles, and insulin sensitivity. Adipose
tissue accumulation can be slowed due to decreased leptin synthesis, especially in
obese adults. Growth hormone and adiponectin levels rise, reducing belly fat and
free fatty acids in the bloodstream (Castro et al. 2017; Dinas, Markati, & Carrillo
2014).

According to a number of studies, exercise seems to have a greater effect
on %BF than on BW. There is some evidence that body fat percentage could be a
more useful indicator of health improvement when comparing the effects of
different exercise programmes. For instance, a meta-analysis conducted by
Millstein (2014) on the effects of aerobic exercise on %BF and BW revealed a
substantially higher effect on %BF (0.39% [CI = 0.5, 0.3]) than on BW (0.3 kg
[CI = 0.5, 0.2]). Despite differences in method, frequency, and intensity, exercise
was recorded as a single modality, and the impact size reported for both outcomes
was minimal. Analysis showed that the most effective strategy for reducing
percent body fat was a combination of high-intensity and extended-duration
exercise. The percentage of body fat loss as a result of this intervention was much
higher (2.15 [CI = 4.0%, 0.3%]) compared to that of only aerobic or resistance

training alone (Kim et al., 2019).
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Sykes, Choo, and Cotterrell (2004) also found that middle-aged women
who engaged in extensive bouts of aerobic activity intending to burn 400 kcal per
day lost weight and fat mass. Consistent with this outcome was the observation
that several brief exercise sessions over eight weeks had no beneficial effects on
obesity-related parameters in middle-aged obese women. However, it was
determined that eight weeks might be too short for several short sessions to alter
such parameters. Therefore, fewer, longer exercise sessions coupled with a
calorie-restricted diet are more effective in lowering fat mass and improving body
composition in obese persons than are more frequent, shorter exercise sessions
coupled with a calorie-restricted diet. Alizadeh et al., (2013) found that exercise
sessions of 150 minutes or more spread out over the week were more successful
than longer sessions at helping people who were already overweight or obese to
lose weight.

In conclusion, the risk for metabolic syndrome in middle-aged obese
women was positively influenced by both one long-duration and repeated short-
duration exercise sessions with equal energy losses for both modes during 12
weeks. Metabolism syndrome and atherosclerosis risk were reduced with
prolonged periods of calorie restriction. Still, a calorie-restricted diet combined
with repeated brief workouts can lower blood glucose and waist circumference.

Effect of exercise training on Heart rate (HR)

HR is affected by the intensity and duration of exercise. HR is most
commonly expressed as a rate in beats per minute. The volume of blood expelled

by the heart during each systole is known as stroke volume. An increase in stroke
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volume leads to a reduction in HR. Exercising, neurological and hormonal factors,
food, and medicine can affect stroke volume and HR (Harmsen et al., 2017; Sydo

et al., 2014; Strasser & Schobersberger, 2011 ).

Increased demand for blood supply to active muscles due to an increase in
cardiac output during acute exercise is a due to heart rate. The walls of the heart
grow larger and stronger with consistent exercise, increasing blood flow with each
heartbeat. Each ejection is accompanied by sufficient oxygen and blood, so even a
little increase in HR can give the muscles all the necessary nutrients. This means
that aerobically trained exercisers have higher stroke volumes and lower resting
HR than those who are not as well conditioned.

The central nervous system and hormone secretion influence stroke
volume and HR. The brain sends signals through the nervous system, leading to a
rise in cardiac output. When people are under emotional or mental stress, their HR
increases, and they secrete the hormone cortisol to get them ready to take action.
Moreover, adrenaline, a hormone released in response to excitement, causes blood
vessels to contract, reducing stroke volumes and heightening HR (Strasser &
Schobersberger, 2011).

Other factors such as age, gender and the environment can either boost or
diminish cardiac output. Humans beings have reduced maximal HR and stroke
volumes with increased age. In addition, females have higher cardiac outputs
because of the reduced absolute heart capacity in the female body. Finally, noise,
temperature extremes, pollution and altitude might produce changes in normal HR

and stroke volumes (McMorris, Tomporowski, & Audiffren, 2009).
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Body mass index (BMI) and exercise effect

Clark (2015) found that exercise as a stand-alone intervention, regardless
of prescription, only moderately reduced weight loss, although weight loss and,
by extension, a reduction in BMI is typically the main aims in the treatment of
obesity (mean weight loss ranged from 0.05 to 1.01 kg). Resistance training as a
single modality was less successful than interventions involving aerobic
components, whether used alone or in combination (AEV, AEM, COMHI and
COMLM). These results support earlier meta-analyses’ findings that exercise
alone is ineffective therapy because a hypocaloric balance is required. Therefore,
nutritional consumption is essential for losing weight and should be combined

with exercise to maximise its effectiveness in treating obesity.

Since the variations in various measures of interest generated vary on both
duration and exercise, the response continuum also implies variances in
effectiveness. This bolsters the notion that there is a continuum of effectiveness
for exercise (with and without diet modification) depending on the degree of
muscle stimulation, regardless of length. Additionally, it supports the notion that
responses can vary due to the intricate interactions between various factors, with
exercise as one of many regulatory factors in the emergence and resolution of the

sick health condition impacting the overweight person (Clark, 2015).

According to Jakicic et al. (2001), men are more likely than women to lose
weight when engaging in physical activity. The study protocol’s application of

extreme lifestyle adjustments to the participants may be to blame for the striking
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loss of follow-up. In the short-bout programme, BMI values for both men and
women decreased compared to that seen in their longer-bout counterparts. Over
the course of 24 weeks, there were no discernible differences in the means of the

various regimes within each sex.

In various populations, Pontzer et al. (2016) showed that exercise can
cause drops in baseline energy expenditure, resulting in efficient energy control.
These findings support the systematic review by Bray et al. (2016), which
highlights that physical activity directly impacts the body and positively affects

glucose homeostasis even when there are no changes in the volume of fatty tissue.

Effects of exercise duration on physiological and anthropometric variables

Blood pressure
A study by Carpio-Rivera et al., (2016) showed that an acute bout of

exercise could significantly decrease the resting level of SBP at P < 0.01 level and
DBP at P < 0.02 level. It was also observed that the change in values was
temporary, and the values returned to a basal level within 24 hours. The physical
activity-associated decrease in resting BP reactivity levels observed may be a
downregulation of sympathetic activity between the association of physical
activity and a decrease in resting blood pressure. Other studies by Gavish et al.,
2008; Lim et al., 2011) discovered that SBP dropped in the single-session group
(6.66 mmHg, [95% C.l. = 1.44-11.88], p < .05). DBP dropped in the multiple-
session group (3.38 mmHg, [95% C.I. = 1.44-5.88], p <.01). A study also found a

moderate linear association between diastolic and SBPs as an a priori expectation
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since the two have a common source and are related to artery compliance and
stiffness, respectively (Schillaci & Pucci, 2010). Both Cornelissen and Smart
(2013) and Batacan et al., (2017) contend that training and exercise have a SBP-
lowering effect that is resistant to the majority of outside influences.

According to Schwingshakl et al (2013) research, sustained exercise
reduces the risk of metabolic syndrome and the atherogenic index in middle-aged
obese women more effectively than in many brief exercise sessions. However,
they said several brief workouts could be advised as an alternative to intense
exercise, particularly when lowering blood sugar levels or reducing waist
circumference. 150 minutes of moderate exercise per week, broken up into 5
sessions of 30 minutes each, with no more than 48 hours rest in between is
recommended for optimal health benefits (Pedersen & Saltin, 2015). Other
research contends that exercise can affect physiological factors even when it does
not adhere to the abovementioned recommendations. Silva et al. (2020) state that
moderate exercise reduces blood pressure, body fat percentage, and fasting
hyperglycemia. It was discovered that hyperglycemia and blood pressure
decreased during activity compared to baseline levels. After 4 weeks of training,
there was a decrease in fasting glycaemia, comparing the trained participants with
the untrained demonstrating the efficiency of the suggested procedure.

After 8 weeks of CTT, resistance exercise outperformed endurance
exercise in all important metrics, except SBP and VO,max, and it was found that
there were few differences between the responses elicited by the two types of

exercise overall. Positive improvements in fat-free mass within total body
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composition were also more effectively influenced by resistance exercise.
Surprisingly, considering the prevalence of advice, persons not already engaging
in endurance exercise tend to benefit from it once their training has gone on for
more than 16 weeks in modifying their insulin concentrations (Clark & Goon,
2015; Gebel, 2010). The results from Imamura, Shibuya, Uchida, Teshima, and
Miyamoto (2004) indicated that CTT training leads to a significantly broader drop
in DBP for females and males when all other factors are constant.
Exercise factors

Due to the increased demand for blood supply to working muscles during
acute exercise, cardiac output tends to increase. Over time, sustained exercise
causes the heart to grow bigger and stronger, enabling it to pump out more blood
with each beat. Only a slight increase in HR is required to provide the muscles
with all the nutrition they require if sufficient oxygen and blood supply are
provided with each ejection. As a result, both during exercise and rest, aerobically
trained exercisers have higher stroke volumes and lower HR (Harmsen et al.,
2017; Sydo et al., 2014).
Neural and hormonal factors

According to research published in 2014 by Sydo et al., neurotransmitters
and hormones can also affect cardiac output. The brain’s impulses can boost

cardiac output, as reported by Harmsen et al. (2017).

Other factors
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According to Harmsen et al. (2017), there are a variety of other variables
that have a role in determining both HR and stroke volume. Moreover, they found
that factors such as age, gender, and setting can positively or negatively affect
cardiac output. Both the maximum HR and the stroke volume often decrease with
age. Because of the relative reduction in heart size in females, females often have
greater cardiac outputs than males.

Waist-to-hip ratio

In addition to total body fat, abdominal adiposity is a more accurate
predictor of obesity-related diseases than either body weight or BMI (Crump et
al., 2017; de Koning, Merchant, Pogue, & Anand, 2007; Blumberg et al., 2019).
Changes in waist circumference are connected with shifts in intraabdominal fat
and, by extension, shifts in the health risk profile; hence they are frequently
utilised as a surrogate marker of abdominal fat accumulation (de Koning et al.,
2007). In a major meta-regression study of waist circumference and
cardiovascular disease risk, it was found that a 2% increase in risk for CVD was
associated with every additional centimetre of waist circumference (de Koning et
al.,). These results are inverted to show that a combination of low and moderate
intensity exercise was most effective in reducing waist circumference, and this is
associated with a 5.5% reduction in CVD risk, followed by aerobic vigorous and
aerobic moderate with a 4.5% and 4% reduction, respectively (Hosseinpanah,
Barzin, Mirmiran, & Azizi, 2010). Furthermore, compared to low or moderate-
load resistance training, the combination of low to moderate intensity exercise

was more than two times effective in changing CVD risk, a finding that is
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consistent with Schwingshakl et al. (2013) but contradictory to Ismail et al.

(2012).

Borg, Kukkonen-Harjula, Fogelholm, and Pasanen (2002) found a
correlation between a lower WHR and a reduced risk of cardiovascular disease
and other metabolic syndrome-related diseases. The percentage of men and
women whose WHR stayed above the 0.5 cut-offs during a 24-week follow-up
period after short sessions decreased, according to a study by (Bonfante et al.,
2017). Those whose ratios stayed above 0.5 also saw a decrease in their average
values. No matter the type of exercise regimen or whether or not the subjects
reached a mean value of 0.5, all participants showed a decrease in their WHR.
This decrease was statistically significant when comparing the beginning and
ending points, although it showed no clear pattern of being faster or slower
depending on the exercise protocol. Therefore, there is no difference between the
two workout routines regarding modifying central adiposity and overall body

composition when sex is considered.

It was also noted that the percentage of men and women whose WHR
remained above the WHO cut-off of 0.9 and 0.85 during the short and long bouts
of activity decreased by more than half. However, there was little to differentiate
the two sorts of bouts (Donges et al., 2013). Short bouts were observed to reduce
absolute values in the same way that long bouts did, even for persons whose
values remained over the WHO criterion. Therefore, there was no discernable
difference between the two workout programmes regarding WHR. Shorter

sessions were just as beneficial as longer ones at lowering WHR and, by

74

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

extension, the risk associated with abdominal obesity. Additionally, it was noticed
that there was no statistically significant difference between the cases and controls
in terms of the total thickness of the skinfolds or waist measurements. After
adjusting for sex, there were no notable differences between the short and long

regimes (Alizadeh et al., 2013).

Effect of exercise on physiological and anthropometric variables of men and
women and age

HR (HR) responses to exercise were found to be significantly different in
men and women in a study looking into the influence of exercise on HR. For men,
the HR response was quite similar to the classic (220 - age) formula, while for
women, the peak HR had a lower intercept and declined more slowly with age. It
seems reasonable to use a different method to determine a woman’s peak HR in
females (Sydo et al., 2014). It has been observed that training results vary
depending on one’s gender (Marfell-Jones et al., 2006).

Long-term exercise stimulates the parasympathetic nervous system,
leading to an increase in stroke volume and a decrease in resting HR. Myocardial
oxygen consumption is a good predictor of HR (HR) during exercise because it
reflects the heart’s contractile condition (Thompson, Arena, Riebe, & Pescatello
2013). Themistocleous et al (2021) found that the relative pulsatility index (RPI)
was lower in the CT group compared to the control group, with concomitant
alterations in HR (HR), SBP (SBP), and DBP (DBP).

Long-term exercise was more effective than several shorter sessions in
reducing the risk of metabolic syndrome and the atherogenic index in middle-

aged obese women, according to a separate study. When reducing blood sugar or
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waist size, however, shorter exercise sessions were found to be just as effective as
longer ones (Chung et al., 2017). Both single and multiple training sessions were
equally effective at lowering body fat percentage by Alizadeh et al., (2021).

O’Donoghue et al. (2021) highlight the effectiveness of different types of
training in lowering the percentage of body fat and urge for the combination of
various exercise programmes to ensure a significant reduction in body fat. They
believe that various exercise strategies may be useful for controlling body fat.
When the trainer’s body fat percentage drops below a certain threshold, taking
into account their height, their BMI (BMI) decreases naturally since the
numerator, weight, in calculating their BMI decreases (Kelley et al., 2015).
Empirical research from studies like Min et al. (2019), Sattler et al. (2018), Xu et
al. (2017) and Bhattacharyya, Dasgupta and Das (2015), and Atikovic et al.
(2014) have shown that males and females react to exercise differently in terms of
motivation and responses to weight-stigma. It has been discovered that training
results vary depending on a person’s gender (Sydo et al., 2014; Marfell-Jones et
al., 2006). It was confirmed that more exercise leads to a lower body fat
percentage (Bradbury et al., 2017). For an African urbanite, studies by Akindele
et al. (2016), Ranasinghe et al. (2013), Meeuwsen et al. (2009), and Mills (2007)
found a positive and statistically significant correlation between percent body fat
and BMI (BMI) when controlled for gender and age (r=0.81, P<0.01).

Gender moderates the effects of training on DBP but only affects women

in terms of SBP, according to studies by Paoli et al. (2013) and Lim et al. (2011).
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According to research by Woo et al. (2006), training results vary depending on
the participant’s age.

Researching the linear dynamic link between SBP and DBP has a fairly
straightforward justification. SBP is predicted to rise slightly for a given increase
in DBP in a compliant artery. Therefore, the ratio of the rise in SBP to the rise in
DBP provides a measure of arterial stiffness. In contrast, the rise in DBP (DBP)
for a given rise in SBP (SBP) may be viewed as an indicator of arterial
compliance (Gavish, Ben- Dov & Bursztyn 2008; Schillaci & Pucci., 2010).
According to a related study by Kim et al. (2019) conducted on obese women,
indicated that a Control Trial programme of sufficient duration and intensity can
induce biochemical adaptations.

Donnelly, Hill, Jacobsen, Potteiger, and Sullivan (2003) found that the
results of a study on body composition varied depending on the participant’s
gender. Research from Donnelly et al shows that even while both sexes benefit
from exercise, men show a bigger body weight loss than women when the calorie
deficit is the same, and the intensity is the same. While previous research on the
benefits of ongoing exercising on body composition mainly involved males, this
latest study covered both sexes.

Although the results of the meta-analyses by Schwingshackl, Dias,
Strasser, and Hoffmann (2013) and Sykes, Choo, and Cotterrell (2004) were not
consistent, they both concluded that CTT improves body composition in the
obese/overweight population. Similar improvements in body weight, BMI, and

WHR were observed in the male participants of a study by Kim, Ko, Seo, and
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Kim (2018) that lasted 8 for weeks. However, among the female participants,
exercise did not affect body composition results. Once again, it was found that
high-intensity, long-term training altered the body composition of overweight and
obese males after 4 and 12 weeks of training (30-mins and 50-min per session,
respectively). Overweight middle-aged males saw improvements in body
composition after 8 weeks of moderate CTT (60 minutes per session) combined
with green tea extract supplementation, and obese women had improvements in
body composition after 12 weeks of moderate CTT. Longer exercise sessions
result in a larger body fat loss in obese and overweight people, according to other
research (Cornelissen & Smart, 2013).

Batacan et al. (2017); Vella, Taylor, and Drummer (2017); White et al.
(2010) and showed that 2weeks of sprint interval training (6 sessions of 4-6 x the
30s and 4-5 mins recovery) improved insulin sensitivity, waist circumference and
SBP (SBP) in overweight and obese men. Moreover, it was shown that
overweight and obese women had a 12% increase in VO,max, an 11.4% increase
in stroke volume, and an 8.1% reduction in HR at rest following 4 weeks of sprint
interval training (4-7 x 30s “all out” sprints and 4 mins recovery).

Controlled trials with progressive resistance [3x/week, 65-85% of 1 RM]
(Kolahdouzi et al., 2019) or control trials protocols with greater intensities and
frequencies were also associated with significant improvements in the lipid profile
of obese men and overweight/obesity women. Middle-aged, overweight men

improved their lipid profiles after participating in high-intensity CTT for 12
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weeks at three or more weekly sessions (Paoli et al., 2013; Seo, Noh, & Kim,
2019).
Theories of Exercise Participation

The foundation of study for centuries, theories and models are based on
tested assumptions. Research hypotheses might then be stated and tested based on
these results (Sharples et al., 2016). Theories offer a foundation for
comprehending the motivations for and barriers to exercise participation of
individuals. Health and fitness experts, public health officials, clinical exercise
therapists, and medical doctors can all benefit from utilising relevant theoretical
frameworks when formulating interventions designed to encourage patients to
embrace and maintain regular physical activity (Rothman, 2014). A wide variety
of fields use behavioural theories, and studying people’s motivation to exercise is
no exception (Locke & Latham, 2019). The “social cognitive theory,” the
“transtheoretical model,” the “health belief model,” the “self-determination
theory,” the “social-ecological theory,” and the theory of planned behaviour are

only a few examples.

Social cognitive theory

Bandura’s Social Cognitive Theory (SCT) was first proposed in 1986. The
SCT is a thorough theoretical framework widely applied to the study, description,
and modification of physical activity patterns. Individual “(emotion, personality,
cognition, biology), behaviour (past and present achievement), and environment

(physical, social, and cultural)” interact to impact future behaviour; this is the
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basis of “Social Cognitive Theory (SCT)” (Bandura & Hall, 2018). For example:
if you start exercising and feel good about yourself, you might feel motivated to
keep going.

Moreover, it motivates them to alter their surroundings to make working
out easier (for example, buying home exercise equipment). SCT revolves around
self-efficacy, which is confidence in one’s ability to carry out a desired action
(Bandura & Hall, 2018). If we are talking about exercise behaviour, there are two
main kinds of self-efficacy to consider (McAuley & Blissmer, 2000). When
someone has high task self-efficacy, they are confident in their ability to perform
the desired behaviour. The term “self-efficacy” describes a person’s confidence in
their ability to consistently exercise despite typical obstacles. An individual’s
effort, persistence, and resilience will increase in proportion to their belief in their
abilities. The way one feels and acts is also influenced by their sense of self-
efficacy (McAuley & Blissmer, 2000).

One of the key ideas of SCT is outcome expectation, which involves
looking ahead to the consequences of a behaviour (Wojcicki, White, & McAuley,
2009). Valued consequences increase the likelihood of adopting new behaviours
(Williams, Anderson, & Winett, 2005). Consider the case where, for instance,
gains in muscular strength and size are desired. Resistance training, rather than
cardiorespiratory fitness, is more likely to be followed in such a situation.
Individuals who successfully start and maintain a regular physical activity
programme have high levels of self-efficacy and positive outcome expectations.

That is, individuals need to believe they can complete the physical action, both in
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terms of their current physical condition and their ability to overcome barriers,
and that the behaviour will result in something they value (Bandura & Hall,
2018).
Theory of planned behaviour

It was proposed in 1986 by Ajzen and Madden and is known as the Theory
of Planned Behaviour (TPB), which states that the key factor is whether or not an
individual acts with an intention to do so (Ajzen, 2012). One’s likelihood of really
exercising might be inferred from their stated intentions. Unfortunately, problems
with behavioural control mean that intentions do not always lead to actions
(Cooke & Sheeran, 2004). Attitudes, subjective norms, and an individual’s sense
of agency all shape their plans. One’s attitude toward exercise is thought to be a
reflection of the TPB’s affective and evaluative aspects. Individuals’ thoughts that
others want them to exercise and the incentive to comply with the demands of
significant others are the two variables used to calculate or determine subjective

norms, the social component tested by surveys.

An individual’s perception of his or her ability can regulate his or her
behaviour in a given situation. Put another way; someone plans to be physically
active if they think it will improve their health, make them happy, be respected by
people whose opinions they hold in high regard, and be within their power to
implement. While intentions are the most important predictor of behaviour, it has
been hypothesised that a person’s sense of agency directly affects their actions.
For this correlation to have any meaning, it is hypothesised that perceived control

must accurately reflect actual control over a nonvolitional behaviour. For
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instance, when the weather is bad, people tend to feel less in control of their
workout routines. Individuals may intend to exercise frequently, but if rain is in
the forecast, that sense of control over the environment may prevent them from
doing so. The TPB’s capacity to foretell future exercise decisions and habits have
been empirically confirmed (Blue, 1995). An improvement in the correlation
between exercise-related thoughts and actions may result from developing
implementation goals. Individuals’ implementation intentions reveal their
particular exercise plans, including when, where, and with whom they intend to

work out (Armitage & Sprigg, 2010). Figure 1 represents the theory of planned

behaviour:
Behavioural
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Attitude
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Evaluation of behaviour
behavioural 37
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Figure 1: Theory of Planned Behaviuor (Ajzen, 2012)

Social-ecological

Ecological models are conceptualizations rather than formulas since they
focus on the relationships between ecological factors (Dishman, Washburn, &
Heath, 2004). Due to their emphasis on the interdependence of humans and their
ecosystems, social-ecological models are crucial. Ecological models are
distinguished by their recognition of the connections between people and their
surroundings (Sallis & Owen, 2002). The premise of this study is that personal
variables, elements in the social environment, factors in the physical environment,
and policies all play a role in shaping people’s health-related behaviours.

Knowledge, attitudes, behaviours, beliefs, perceived hurdles, motivation,
enjoyment, skills, and self-efficacy are all parts of one's inner world that
contribute to their success in a given situation (age, sex, education, and
socioeconomic and employment status). The elements of the physical

83

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

environment include things like the local climate and topography, the ease with
which one can get to fitness centres, the beauty of the area and how it is
perceived, the security of the neighbourhood in terms of things like crime rates
and traffic patterns, and the accessibility of public transportation. Things like
weather and topography, for instance, can have an impact on people’s propensity
to go for regular runs and vice versa. Family, friends, classmates, schools,
workplaces, and community organisations play a role in a person’s social
environment, as do the availability of social support, the sway held by medical
experts, social conventions, and cultural background. The policy comprises urban
planning, health, environmental, employment legislation and educational
initiatives like mandatory physical education.

One’s actions can be affected by the environment in both direct and
indirect ways. The use of multiple intervention levels is highlighted by this
methodological approach (Sallis & Owen, 2002). Although it is essential to focus
on specific individuals, an exercise intervention will fail if the surrounding
environment does not support a healthier way of life. If a person feels
uncomfortable in their neighbourhood, it may not help to suggest that they take
three walks around the block each week. Alterations to the physical setting (such
as the addition of walking pathways) that fail to take into account the unique
qualities of each exerciser (such as an elderly person with limited mobility) are
unlikely to succeed in changing their behaviour.

Conceptual Framework
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Physical exercise is one of the components of the acquisition,
maintenance, improvement, or restoration of health and fitness (Tipton, 2014).
The FITT theory of exercise prescription emphasises the need to exercise at the
right frequency, intensity, duration, and format. The FITT principle allows
exercise prescriptions to be tailored to a certain demographic; thus, it is important
to know how different prescription versions might affect people’s likelihood of
regularly becoming or being physically active. The frequency and time/duration
of workouts can be mixed and matched at the prescriber’s discretion. Adjustment
in recommended time/duration and exercise volume was widely believed to help
people overcome the most common reason for not exercising regularly: a lack of

time (Pate et al., 1995).

Individual Participation Health Benefits
Age, Modification of Physiological
guidelines )
Gender > Anthropometric

Figure 2: Conceptual Framework

However, the physiological characteristics of maintaining fit in club
members are depicted in this study’s conceptual framework, which aims to
understand the effect of exercise of longer durations on these individuals (see
Figure 2). The model depicts the connections between the individual
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characteristics and participating in an exercise programme and enjoying its
benefits. The framework have three boxes with arrows connecting them in a
linearly.

The first box is indicated as individual with age and gender as its
characteristics. Within the individual, the researcher is looking at how age and
gender influence exercise participation and the benefits of engaging in exercise
participation and the benefits of engaging in exercise. It will indicate wether the
age and gender of the individual play a role in the outcome of health benefits.

The second box depicts participation in an exercise programme. It is
established that an individual must follow the required guidelines in terms of
frequency and duration in order to get health benefits of exercise. However,
individuals modify the approved guidelines of time and frequency due to various
reasons to participate in exercise programme. Therefore in participating in an
exercise programme, one may follow the approved guidelines or modify the
approved guidelines. The second arrow leads to the third box that is characterized
by the health benefits of exercise. An exercise produced results that may be
classified as physiological and anthropometric. These are the health benefits that
one is able to acquired when participate in an effective exercise programme. It is
the health benefits that motivates individuals to participate in an exercise
programme.

The first Hypothesis examines the association between the physiological
and anthropometric health markers among the participants. Physiological

variables were used to assess the subjects’ health. Dominic, Abolarin, Seidina,
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Atikumi, and Ahmed (2019) studied the body composition and health of civil
servants in Efon local government, Ekiti State, Nigeria, and discovered that there
was a substantial interaction between physiological markers in predicting body
composition and health. On top of that, there is a strong correlation between
exercise and better health. Hypothesis 2 seeks to find if there was any significance
difference between the approved guidelines and the modified guidelines in
relation to health markers. Hypothesis 3 seeks to find the effects of age on the
health makers after modifying the guidelines on the individuals. Hypothesis 4 also
examined wether gender had any influence on the health makers. The results were
expected to show if there is any significant difference. Changing the workout’s
duration, intensity, or both can boost participation and adherence to the practice
(Wineett, Williams, & Davy, 2009). Figure 2 above is a diagrammatic
representation of the connections between these hypotheses.
Principles and Guidelines of Physical Exercise

Exercising consistently is one of the most crucial things one can do for
one’s general health. It is preferable for an individual’s exercise training
programme to be tailored to the person’s specific needs. Cardiorespiratory fitness
(aerobic fitness), muscular strength and endurance, flexibility, body composition,
and neuromotor fitness are all aspects of physical fitness that relate to health
(Owen et t al., 2010). The individual must comply with the fundamental
principles to gain the benefits of physical exercise (Robergs & Roberts, 2000).

How often, how intensely, for how long, and what kind of activities are

used in the edition of the Guidelines (mode or what kind)? The American College

87

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

of Sports Medicine (2014) endorses the guidelines given in its complementary
evidence-based position stance, which include the Frequency Intensity Type Time
— Volume and Progression (FITT-VP) principle of exercise prescription, or the
total volume (quantity) and progression (advancement) (Garber et al., 2011). The
United States Department of Health and Human Services, the National Institute
on Aging, and the United States National Institutes of Health (USDHHS, 2008)
all have exercise recommendations that are compatible with the provided
standards.

The physiologic, psychological, and health effects of exercise are
accounted for in the FITT-VP principles of exercise prescription (Ehrman, 2009).
However, due to significant inter-individual variability in the degree of
responsiveness to a given exercise programme, the expected reaction in some
people may not be realised in others (Garber et al., 2011). It is also possible that
factors unique to each person, such as their health, physical capacity, age, and
performance objectives, preclude the application of the FITT-VP principle of
exercise prescription. Therefore, it is recommended that modifications be made to
the exercise prescription for people with clinical disorders and healthy people
with unique considerations.

However, a few more overarching concepts in exercise prescription can
help one get the most out of one’s exercise routine and get the advantages one is
hoping for. One of the tenets is using the exercise prescription in a standard way
to cut down on musculoskeletal problems and injuries. The warm-up, cool-down,

stretching, and steady increase in volume and intensity are all part of a well-
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rounded workout (Garber et al., 2011). Another principle is to reduce the high risk
of cardiovascular disease (CVD) complications, which is of utmost importance in
middle-aged and older adults, by (a) performing the necessary preparticipation
health screening and evaluation procedures, (b) starting a new exercise
programme at a light to moderate intensity, and (c) using a gradual progression in
the quantity and quality of exercise (Garber et al.). Loading exercise, or weight-
bearing and resistance exercise, is recommended by the American College of
Sports Medicine (ACSM) to keep bones healthy, especially in people who are at
risk for low bone density (WHO, 2013; ACSM, 2009: 1995; McMillian et al.,
2006), a problem that affects both younger and older people. The FITT-VP
principle of exercise prescription should be tailored to the specific needs of each
client or patient in terms of their goals, physical ability, physical fitness, health
condition, timetable, physical and social environment, and available equipment
and facilities.
Components of the exercise training session

Each workout should consist of a warm-up, some form of conditioning or
sports-specific training, an active cool-down, and a stretching period (Garber et
al., 2011). During the warm-up, exerciser should do some light to moderate
aerobic and muscular endurance work for at least 5-10 minutes. The body needs
time to adapt to the new physiologic, biomechanical, and bioenergetic demands of
an exercise session’s conditioning phase, which is what the warm-up is for.
Warming up is recommended to lessen the likelihood of injury and increase ROM

(Bassett et al., 2010). A dynamic cardiorespiratory endurance exercise warm-up is
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essential for improving performance in cardiorespiratory endurance, sports, or
resistance exercise, especially with several repetitions (Armstrong, Brubaker,
Whaley, & Otto, 2005). Aerobic, resistance, flexibility, neuromotor, and/or sports
activities are part of the conditioning phase. The exercise program’s pillars are
carried out in this stage per the FITT-VP principle’s guidelines. After the
conditioning portion, the cool-down phase consists of 5-10 minutes of low-to-
moderate intensity aerobic and muscular endurance activities. The HR (HR) and
blood pressure (BP) can recover, and metabolic waste products from the working
muscles can be flushed out during the cool-down phase of a more strenuous
exercise routine. Since warming the muscles increases ROM, the stretching phase
comes after the warm-up or cool-down phase or even after applying heat packs
(Garber et al., 2011).
Frequency of Aerobic (Cardiorespiratory Endurance) Exercise

Exercise’s health and fitness benefits depend critically on how often one
work out (WHO, 2021; USDHHS, 2008). Frequency refers to how often one
engages in physical activity, usually expressed as a percentage of the total number
of days in a given week. On average, adults should engage in aerobic activity
three to five days per week, base on the fitness goals of the participants (Physical
Activity Guidelines Advisory Committee Report, 2018; Nelson et al., 2007).
Three days per week of exercise slows the improvement in cardiorespiratory
fitness, while five days per week increases the improvement altogether. Most
adults are not recommended to engage in vigorous-intensity physical activity five

days per week due to the risk of musculoskeletal damage (Garber et al., 2011).
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However, the workout plan could incorporate activities like running and cycling,
or the use of separate muscle groups, as in the case of a swimming and running
routine. Another option is to exercise 3-5 days a week at moderate and intense
intensities (Haskell et al., 2007). Some people may see health/fitness benefits by
exercising twice weekly at a moderate-to-vigorous intensity, especially with large
quantities of exercise, as is common in the “weekend warrior” pattern of exercise
(Garber et al., 2011). The risk of musculoskeletal injury and unfavourable
cardiovascular events is higher in people who are not physically active
consistently and in those who engage in unaccustomed exercise, hence
prescribing exercise 1-2 times per week is not suggested for most adults despite
the potential advantages (Owen et t al., 2010)
Intensity of aerobic exercise

Intensity is how hard an exercise programme is. Intensity is classified as
light, moderate and vigorous (Garber et al., 2011). Aerobic exercise intensity
recommendation is as follows: light is 30%-40% of HR reserve (HRR) or VO.R,
moderate is 40%-60% of HRR or VO2R, vigorous is 60%-90% HRR or VO;R
and “near maximal” 95%-100% of HRR or VO,max) (ACSM, 2014). Aerobic
exercise should be performed at a moderate to vigorous intensity by most adults
and a light intensity by those who are out of shape.

Increasing the intensity of your workout has a favourable dose-response
on health and fitness (Peterson, Rhea, & Alvar, 2005). According to the overload
concept of training, changes in physiologic parameters, such as an increase in

maximal oxygen consumption (VO,max), cannot occur with the exercise below a
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certain threshold (Garber et al., 2011). However, new research shows that the
intensity threshold at which the body begins to reap benefits from exercise varies
with each individual’s baseline cardiorespiratory fitness. Furthermore, exercise
intensity is affected by age, health, physiologic variances, heredity, levels of a
sedentary lifestyle, and social and psychological factors (Swain & Franklin, 2002;
Swain & Leutholtz, 1997). As a result, pinpointing a specific threshold at which
cardiorespiratory fitness begins to improve may prove extremely challenging.
“For example, individuals with an exercise capacity of 11-14 metabolic
equivalents (METSs) seemingly require an exercise intensity of at least 45%
oxygen uptake reserve (VO2R) to increase VO,max, but no threshold is apparent
in individuals with a baseline fitness of 11 METs (Peterson, et al., 2005). In
addition, highly trained athletes may need to exercise at near maximal (that is,
95%-100% VO;max)” training intensities to improve VO,max, whereas 70%—
80% VO;max may provide a sufficient stimulus in moderately trained athletes
(Swain, & Franklin, 2002; Swain, & Leutholtz, 1997).

In interval training, the intensity of an exercise is progressively decreased
and then increased at regular intervals throughout a single workout. The goals of
the training session and the client’s or patient’s current fitness level will
determine the optimal interval length and intensity. Interval training is a great way
to boost workout’s overall volume and/or average intensity. In healthy adults and
people with metabolic, cardiovascular, or pulmonary disease, short-term interval

training improves CRF and cardiometabolic biomarkers comparable to or greater
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than those seen with single-intensity exercise (Swain, 2014). As a result, it seems
that interval training is useful for adults.
Methods of estimating the intensity of exercise

Different effective methods for prescribing exercise intensity to improve
cardiorespiratory fitness can be recommended for individualised exercise
prescriptions (Swain, 2014). No study has directly examined all of the ways used
to gauge exercise intensity simultaneously so that different approaches may yield
different results. Furthermore, exercise test protocol, exercise mode, exercise
intensity, and characteristics of the client, that is, resting HR, physical fitness
level, age, and body composition, can significantly alter the relationships between
measures of actual energy expenditure and the absolute (that is, VO, and METS)
and relative methods to describe exercise intensity (that is, %HRR, %HRmax
[maximum HR], and %VO;max) (Swain, & Franklin, 2002). Because the HR
(that is., %HRmax) and VO, (that is, %VO,max) methods might under- or
overestimate exercise intensity, the HRR and VO;R approaches may be preferred
for exercise prescription (Swain, 2000). When estimating one’s maximum HR,
the “220-age” formula is often utilised (Fox, Naughton, & Haskell, 1971).
Although straightforward, this approach has the potential to either under- or
overestimate the true HRmax (Gellish et al., 2007; Gulati et al., 2010; Tanaka,
Monahan & Seals, 2001; Zhu, Suarez-Lopez, & Sidney, 2010). For some people,
at least, specialised regression models may provide more accurate estimates of
HRmax than the conventional 220-age formula (Gellish et al., 2007; Hawkins &

Wiswell, 2003). Directly measuring HRmax is preferable to estimated methods
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for evaluating exercise intensity when writing an exercise prescription due to its
superior accuracy; nonetheless, the calculation of exercise intensity is acceptable
in cases where direct measurement is impossible.

Absolute exercise intensity can be approximated or evaluated through
kilocalories burned per minute, millilitres or litres of oxygen consumed per
minute, and metabolic equivalents of effort (METS). Due to the fact that they do
not account for contextual variables like a person’s size, gender, or degree of
fitness, absolute measures might lead to incorrect classification of exercise
intensity (for exmple, moderate and vigorous intensity) (Howley, 2001;
Ainsworth et al., 2000; Ainsworth et al., 1993). For instance, a senior citizen
working at 6 METs may exercise vigorously to maximum effort. A younger
worker will only get a mild workout at the same absolute intensity level.
Therefore, a relative measure of intensity, and thus the energy cost of the activity
compared to the individual’s maximal capacity, such as % VO, [that is, VO,
mL.kg-1.min-1], HRR, and VO,R are more appropriate for individual exercise
prescribers, particularly older and deconditioned individuals (Howley, 2001,
Nelson et al., 2007). Because exercise training intensity is typically determined
as a range, it is necessary to perform the aforementioned calculations twice: once
for the lower limit of the desired intensity range and once for the upper limit.
Exercise time (duration)

The amount of time spent exercising is typically recommended by doctors
(time sessions per day and week). Exercises of moderate intensity should be

performed for 30-60 minutes per day (150 minutes per week) by adults, whereas
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exercises of strong intensity should be performed for 20-60 minutes per day (75
minutes per week) by adults alone or in combination (Garber et al., 2011,
USDHHS, 2008). A research suggests, however, that even less than 20 minutes of
exercise every day can have positive effects, especially for sedentary people
(Garber et al., 2011). Those who engage in many sedentary behaviours may
benefit from exercising for extended periods (60—90 minutes a day) to maintain
their current weight (Donnelly et al., 2009). In other words, the physically active
time/duration can be completed in one continuous session or broken into multiple
shorter sessions. Daily exercise need only be performed in bouts of at least 10
minutes each. Beneficial changes may occur in severely under-conditioned people
after only 10 minutes of exercise (Garber, Blissmer, & Deschenes, 2011).
Concept of Fitness and Fitness Clubs

A person’s level of physical fitness reflects their general health and
capacity for physical activity. As stated by the President’s Council on Physical
Fitness and Sports (2005), these aspects of fitness can be grouped into two
categories: health and competence. Cardiorespiratory endurance, body
composition, muscular strength, muscular endurance, and flexibility are all
aspects of physical fitness that contribute to one’s overall health. One’s
cardiorespiratory endurance can be defined as their heart and lungs’ capacity to
maintain a steady flow of oxygen during extended exercise. The proportions of
muscle, fat, bone and other tissues that make up an individual’s body composition
are a fascinating topic of study. The capacity of muscle groups to apply force is

what is meant by “muscular strength.” Muscular endurance refers to a muscular
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group’s resistance to fatigue while exertion. Increased range of motion at a joint is
what we mean when discussing someone being flexible.

Agility, coordination, balance, power, response time, and speed are all
physical fitness factors directly associated with a person’s skill level. Quickly
shifting one’s body position while in motion is a hallmark of agility. Coordination
integrates sensory information from different sources, such as vision and hearing,
with motor actions to achieve a unified goal. The capacity to keep from tipping
over in either a standing or moving position is known as balance. The ability or
speed with which a task can be completed is what we mean by “power.”
“Reaction time” is the time between when something triggers a response and
when that response begins. Speed is the time it takes to complete a certain
movement (USDHHS, 2008).

The primary goal is health-related fitness, defined as the components of
physical activity that impact a person’s functional health or the efficient
functioning of all body systems to maintain health. “Degenerative diseases such
as coronary heart disease, obesity, and a wide range of musculoskeletal disorders,
cardiovascular disease, cardiovascular disease, low back pain, ischemic heart
disease, renal failure, and hypertension are thought to be prevented by certain
aspects of physiological and psychological functioning.” Low energy expenditure
typical of a sedentary lifestyle is thought to have a role in the development of
many disorders, hence the term “hypokinetic” (Cardinal, 2016). The health

benefits of physical fitness include a reduced risk of chronic disease and other

96

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

health issues, improved capacity to conduct daily activities, and enhanced quality
of life (President’s Council on Physical Fitness and Sports, 2000).

The primary function of a fitness club is to provide clients with exercise
and weight loss programmes, including the sale of instruction, training, or
assistance in these endeavours. These programmes may or may not include
whirlpool baths, weight lifting rooms, massage rooms, steam rooms, or other
exercise weight reduction machines or devices (Siedentop, 2004). The act of
working out together is something that many individuals enjoy doing. If you want
to boost your physical activity, joining a group is a great way to meet other people
and get the motivating feedback you need to get started. Professional trainers can
guide, inform, and inspire their clients to execute the right exercises at the right
times, increasing the likelihood of positive results. Another perk of group
programmes is that participants are more likely to stick to the programme’s
established routine, which increases the likelihood that they would include
physical activity in their daily lives (President’s Council on Physical Fitness and
Sports, 2005).

Importance of Physical Exercise

The advantages of exercise are undeniable, and the hazards are minimal
compared to the benefits for the vast majority of individuals, according to the
scientific literature (Garber et al., 2011; Physical Activity Guidelines Advisory
Committee Report, 2018). Exercising regularly is associated with numerous
health benefits, which have been extensively studied. Exercise has been shown to

improve physical and mental health, as well as increase longevity (Pescatello et
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al., 2014; ACSM, 2010; McCarley & Salai, 2007; Mainous et al., 2007; Berry,
Mayer et al., 2007; Figuero et al., 2007; Naylor & Whart-Higgins, 2005; Bhuli,
2002). Regular exercise encourages healthy habits and decreases risky ones, like
smoking, drinking, and drug use (Lankenau, Solari, & Pratt, 2004). Therefore, in
many industrialised countries, including the “United States,” the “United
Kingdom,” and “New Zealand,” encouraging regular physical exercise
participation has been a public health priority (Sinclair, Hamlin, & Steel, 2005;
USDHHS, 2010). According to ACSM (2003), the best strategy to get individuals
to start exercising is to highlight the numerous advantages of doing so.

The benefits of exercise extend beyond the body and into the mind, as
stated by Morgan and Dishman (2001). According to the Canadian Fitness and
Lifestyle Research Institutes [CFLRI] (2005), physical activity is associated with
positive psychological and interpersonal outcomes. According to the WHO
(2018), regular exercise has monetary and health benefits. The World Health
Organization summed up the significance of exercise by listing its positive effects
on one’s body, mind, wallet, and emotions.

Physiological benefits

Numerous studies have linked regular exercise to a lower risk of death
from any cause, heart disease, type 2 diabetes mellitus, colon cancer, and
osteoporosis (Keséniemi et al., 2001). Several studies have found that high levels
of physical activity reduce mortality rates in the elderly (Bijnen et al., 1999;
Glass, de Leon, Marottoli, & Berkman, 1999). Regular exercise reduces the risk

of cardiac arrhythmias after strenuous activity (Mittleman et al., 1999; Willich et
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al., 1999). In addition, cardiovascular disease, hypertension, and diabetes are just
some of the many physical ailments that can be prevented or treated with a regular
exercise routine (Berlin & Colditz, 2000; Gordon, Scott, Wilkinson, Duncan, &
Blair, 2000; Morris, Clayton, Everitt, Semmence, & Burgess, 2000). The health
benefits of regular physical activity are enormous and persist throughout a
person’s life, regardless of age or level of physical ability. For people in their
middle years and beyond, physical activity presents some of the best chances to
live a healthy, independent life for longer, to lessen the likelihood of impairment,
and to enhance their quality of life (Atienza, 2001; Eakin, 2001; Linnan &
Marcus, 2001; Stewart, 2001; USDHHS, 1996). The human body responds to the
stress of exercise by undergoing a cascade of coordinated changes in function
involving virtually all of its physiological subsystems (including the
cardiovascular, neurological, musculoskeletal, endocrine, immunological, and

metabolic networks) (USDHHS 2010).

Benefits of exercise on cardiorespiratory system

The cardiorespiratory system’s principal role is to deliver oxygen to the
body’s tissues and organs. Nutrients function to rid the body of carbon dioxide
and other metabolic wastes, regulate body temperature and acid-base balance and
carry hormones from the endocrine system to their intended tissues (Guyton &
Hall, 2000; Tanaka, Monahan, & Seals, 2001). Increased demands on the
cardiovascular and respiratory systems are met predictably. Oxygen absorption
increases linearly with increasing work rates; hence it is directly related to the

oxygen demands of skeletal muscle (McArdle, Katch, & Katch, 2000).
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Engagement in physical exercise inproves the cardiorespiratory system.
Efficiency of the cardiorespiratory system leads to better oxygen supply to
working muscles therebypromoting cardiac hypertrophy, increase in alveoli and
capillaries members involving in gaseious exchange as well as increase in stroke
volume and beller ventilator capacities. Physical activity and exercise

programmes or lifestyle influence cardiovascular health.

It has been shown that cardiovascular disease risk can be lowered by
engaging in regular physical activity. In addition, it can ameliorate the effects of
traditional cardiovascular disease risk factors such as diabetes, hypertension,
obesity, dyslipidemias, and endothelial dysfunction (Mainous et al., 2007).
Ischemia in the heart muscle and a decline in ventricular pumping ability are
consequences of coronary atherosclerosis, which reduces blood flow through the
coronary arteries. During exercise, skeletal muscles in heart-failure patients
exhibit low amounts of creatine phosphate, excessive lactate, and low percentage
Hydrogen (pH) values (Wilson, McCully, Mancini, Boden, & Chance, 2000).
Hyperkinetic cardiovascular reactions heightened sympathetic drive, and
weakened skeletal and respiratory muscles are all symptoms of heart failure
(Chua, Anker, Harrington, & Coats, 1995; Lindsay et al., 1996; Meyer et al.,
2001). Patients with respiratory problems often have a low resting pulmonary
capacity, making it hard to predict how they will respond to exercise (Jones &
Killian, 2000). Therefore, lowering blood cholesterol through exercise is one-way

physical activity benefits the cardiorespiratory system (Mainous et al., 2007).
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Musculoskeletal system and exercise interaction

Muscles and the skeleton’s connective tissue elements comprise the
musculoskeletal system, part of the motor system’s periphery (Rees et al., 2007).
Muscle serves to shape and propel the human body, as well as to provide efficient
and effective force. In order to fulfil your needs, the requested muscle group will
adjust its oxygenation, substrate preference, and waste elimination. “Nutrient
fatigue,” a result of repeated, strenuous muscular contractions, is virtually directly
proportional to the rate of muscle glycogen depletion (Guyton & Hall, 2000;
McArdle et al., 2000). Therefore, the majority of cases of muscle fatigue are
brought on by the contractile and metabolic processes of the muscle fibres
becoming unable to keep giving the same level of work output. However, with
severe and sustained muscle activity, the neuromuscular junction’s ability to
transmit nerve signals might deteriorate, further lowering muscle contraction and
leading to “neural exhaustion” (Guyton & Hall, 2000; McArdle et al., 2000). In
order to keep up the necessary force production for the activity, the body must
recruit more motor units when muscle function declines throughout the

continuous exercise (McArdle et al., 2000; Rees et al., 2007).

Therefore, regular exercise can help strengthen muscles and bones, which
is essential for maintaining the bodily functions that rely on them. During
vigorous exercise, muscle contractions can be maintained at a high rate for
extended periods, producing additional energy to sustain bodily functions.

Although osteoporosis is more common as people age, a healthy skeleton can help
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preserve muscle mass and slow the disease’s progression (Pi-Sunyer, 1999). It is
not uncommon for people with musculoskeletal diseases to be overweight, with
correspondingly low muscle strength, endurance, and cardiovascular fitness (Ries,
Philbin, & Groff, 1995). Samaras, Kelly, Chiano, Specrov, and Campbell (1999)

concluded that a lack of physical activity is the most common cause of obesity.

Endocrine system and exerciseinteraction

At rest and during activity, the endocrine system plays an important role in
sustaining homeostatic conditions by integrating physiological responses (Guyton
& Hall, 2000). The pituitary, thyroid, parathyroid, adrenal, pineal, and thymus
glands are all examples of endocrine organs. Endocrine tissue is not limited to the
endocrine glands; it can also be found in other organs. The hypothalamus, gonads,
and pancreas all fall within this category (McArdle et al., 2000). The pace at
which hormones are secreted varies. It has to be tweaked on the fly to keep up
with the ever-evolving body needs. The amount of a given hormone in the blood
depends on how much of that hormone is synthesised in the host gland and how

much is secreted into the bloodstream.

The endocrine system can be triggered hormonally, comedically, and
neurally (McArdle et al., 2000). Hormonal responses in the bloodstream to
exercise might be swift, moderate, or slow (Viru, 2000). Rapid activation of
endocrine function is associated with the activities of nerve centres and a rapid
transfer of neural influences to the endocrine glands. Some hormones, such as
catecholamines, are secreted at a higher rate in reaction to physical activity

(USDHHS, 1996). The regulation of the circulatory system and the metabolism of
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the working tissues are linked to secretion. The hypothalamus-pituitary-adrenal
(HPA) axis is responsible for maintaining and regulating cortisol production and
secretion in the central nervous system (CNS). Adrenocorticotropic hormone
(ACTH) rises in reaction to physical exercise, which causes cortisol to rise 20-30
minutes after the stimulus has ended (Schwartz & Kindermann, 2000; Kuhn,
1999). Intense and prolonged exercise elevated plasma ACTH and cortisol
concentrations. Researchers, Pestell, Hurley, and VVandongen (1999) showed that
the key mediators of the stress response—catecholamines and the hypothalamic-
pituitary-adrenal axis—were considerably altered as a model of persistent
physical stress. Unlike untrained people, whose levels of conjugated
catecholamines drop and ACTH rise in response to intense exercise, trained
people’s responses are quite different. Possible hormonal response to stress over

time.

Changes in testosterone levels due to exercise result from either a shift in
production rate or a shift in binding or clearance. There may be more than one
mechanism here (haemoconcentration, decreased hepatic blood flow, etc.).
(Tremblay, Chu, & Muneika, 2003). Changes in serum testosterone concentration
during prolonged exercise can result from either direct testicular suppression or
mediation at the hypothalamic-pituitary level (Tremblay et al., 2003). Therefore,
according to Tanaka, Cléroux, de Champlain, Ducharme, and Collu (1999),
regular exercise promotes optimal endocrine system performance by keeping all

gland ducts in good condition (Guyton & Hall, 2000).

Immune system and exercise interaction
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According to Brandes, Klauschen, Kuchen, and Gemain (2013), regular
exercise promotes health and, by extension, a robust immune system. According
to Brandes et al., the immune system is the body’s coordinated response to
invading organisms. Infectious agents like bacteria, parasites, and fungi are the
most common types of foreign bodies. The immune system creates antibodies in
response to antigens. The immune system benefits from both external and internal
causes. Exercising is one way to improve the immune system. The effects of
exercise are immediate (USDHHS, 2012). Workouts have a short-term
detrimental effect on cell strength. In order to compensate for the deficit, the body
exhibits signs of weakness. The immune system is bolstered by constant
adaptation following exercise and rest. Continuous antibody production in
response to physical weariness allows some resistance to develop. The body’s
capacity for super-compensation ultimately makes it so powerful. According to
Branders et al (2013), regular exercise can boost a person’s immunity by as much

as 18%. Chemicals and other external elements both help with immunity.

Metabolic system response to exercise

The term “metabolism” refers to the biological process by which the body
metabolises food and other organic molecules (Gibbs, 2006). The prevalence of
metabolic health issues such as Type 2 diabetes has skyrocketed during the
previous decade (Trayhurn & Beattie, 2001). Diabetes is a disease in which
insulin resistance prevents the body from using sugar as energy. There is a
correlation between obesity and Type 2 diabetes. According to Gibbs (2006),

obese adults have a higher risk of hypertension and dyslipidemias (high total
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cholesterol, triglycerides, low-density lipoproteins, and low high-density
lipoproteins) and insulin resistance. According to Trayhurn and Beattie (2001),
the likelihood of developing diabetes increases with body fat. According to
Trayhurn and Beattie, adipose tissue secretes a chemical called resistin, which is
said to produce insulin resistance, connecting diabetes and obesity. Obesity is
associated with an increased risk of developing Type 2 diabetes, as pointed out by
Stephens, Cai, Evenson, and Thomas (2002). When it comes to lowering one’s
chance of developing diabetes, Bryner et al. (1999) found that exercise was
particularly effective. Obesity can be lowered with regular exercise, which is one
of the best ways to burn calories. This aids weight loss and maintenance by
decreasing the amount of resistant fat tissue.

Exercise may provide substantial health benefits, as suggested by Sjodin,
Forslund, Westerterp, Anderson, and Hambraeus (2006) and WHO, 2011.
USDHHS (1996) reported in the Surgeon General’s Report on how exercise is
becoming vital in the prevention and treatment of many chronic diseases.
According to a study conducted on obese individuals, Joyner (2003) found that
weight loss brought on by exercise had the potential to alleviate metabolic
syndrome symptoms. There is a strong correlation between physical activity and
weight reduction regarding health advantages. Regular exercise is highly
suggested for people of normal weight as a preventative measure, both for the
prevention of weight gain and the prevention of regaining lost weight during a
weight-maintenance programme. Preventing obesity or excess weight is

preferable to treating it, as is often acknowledged.
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Reasons for not Exercising

Many people opt out of exercising because they claim they do not have the
time, energy, or motivation to do so, despite the many positive outcomes that can
result from regular physical activity on social, physical, and mental health
(Canadian Fitness and Lifestyle Research Institute, 2005). “There are
considerable discrepancies in the reasons people give for not exercising based on
age and gender, according to a population-based survey of nearly 2,200 people
aged 18-78 (Netz, Zeev, Arnon, & Tenenbaum, 2008). Older adults (60 — 78)
cited more health-related reasons (for example, bad health, injury or disability,
potential damage to health) for not exercising than their younger counterparts.
Furthermore, compared to men, women selected more internal barriers (e.g., lack
of self-discipline); since these are not readily amenable, this poses a difficult
problem regarding adherence to exercise programmes for these women.

For an adolescent, some significant barriers to participation in physical
activity involve other factors such as lack of parental support, previous physical
inactivity, siblings’ non-participation in physical activity, and being female
(Sallis, Prochoska & Taylor, 2000). In addition, an analysis of 47 studies
investigating exercise behaviour that included special populations (Downs &
Hausenblas, 2005), concluded that the main reasons for not exercising were (a)
health issues such as physical limitations, injury, poor health, pain or soreness,
and psychological problems; (b) inconvenience (lack of access to facilities,
facility too crowded, lack of transportation, other commitments); (c) lacking

motivation and energy (feeling lazy, feeling unmotivated, believing that exercise
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requires too much effort)”; (d) lacking social support (no exercise partner, no
support from spouse); (e) insufficient time; and (f) lacking money (finding
exercise program too expensive).

Summary

Different physical exercises have different biological requirements and
effects. Physical exercises differ in terms of type, intensity, and time. There are
some effects of exercise on various physiological variables of the exerciser. Some
effects are on blood pressure, HR, BMI, and waist-to-hip ratio. These parameters
or variables are, to some extent, key determinants of an individual’s health status.
Individuals with the above-stated good parameters are said to be healthier, while
those with bad parameters are said to have poor health. Therefore, the relationship

between good health and exercise participation cannot be underestimated.

However, there are real and perceived challenges confronting individuals.
In attempts to overcome these challenges, people have adopted various ways.
Some have been scientifically proven effective in participating in exercise
programs and deriving the benefits thereof. Others, too, are yet to be proven
scientifically as to their effectiveness. One such is that this study determined
whether the prolonged duration of exercise once a week is as effective as three
times a week. This might have led many people to exercise groups such as keep
fit clubs. The premise of this study is that personal variables, societal factors,
environmental factors, and governmental regulations all play a role in shaping

people’s health-related behaviours. This method emphasises that changing the
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exercise environment or principles maybe two of the most successful strategies to

attract individuals to join an exercise programme and get its advantages.

CHAPTER THREE
RESEARCH METHODS
The purpose of the study was to determine whether long-duration and
thrice per week aerobic exercise will have any effect on physiological and
anthropometric health markers of a Keep Fit Club Members in Accra. This
chapter discussed the research design used to carry out the study, the study area,
the population, sampling procedure employed in studying the issues. The chapter
also explained the data collection instruments, validity and reliability, data
collection procedures, and data processing and analysis.
Research Design
To achieve the purpose of this study, a pre-test post-test control group
quasi-experimental design was used to find the effect of long-duration aerobic
exercise on blood pressure, HR, percentage of body fat, and BMI of a keep fit
club members in Accra. In this design, quasi-experimental and comparison or
control groups were used for the study because random sampling and assignment
to the groups could not be done; rather, intact groups were used (Ofori &
Dampson, 2011). There were two intact groups at the centre namely those who
participated in once a week and those with 2 or more days participation in an

exercise. Both groups were pre-tested on blood pressure, HR, percentage body fat,
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and BMI; before the experimental group was exposed to the intervention, a post-
test was conducted on both groups to assess the effect of the treatment
(Tabachnick & Fidell, 2001). Thus, the study concentrated on the impacts of
weekly exercise participation, with the total time spent exercising each week
added up to a minimum of 90 minutes. Participants’ physiological characteristics
were used to evaluate the effects. Because of these purposes, the pre-test, control
group design was the best strategy to use in this investigation (Ogah, 2013).

It is equally important to note that several studies in the aerobic exercise
used a pre-test, post-test control group design from specific populations such as
adults (Kriemler et al., 2014), older adults (De Vito et al., 2010), women (
Damuesh, 2015; Katyal et al., 2011). Some other studies used pre-test and post-
test control group designs and focused on specific systems and organs in the body,
which included skeletal muscle and cardiovascular system (Ngongang et al.,
2017) and anthropometric variables (Kravitz, & Heyward, 2017; Marfell-Jones,
Olds, Stewart, & Carter, 2006).

Some strengths are associated with the pre-test/post-test control group
quasi-experimental design. Baumgartner, Strong, and Hensley (2002) believe that
pre-test/post-test design may help to establish a cause-and-effect relationship.
This design helps researchers evaluate quasi-independent variables’ impact under
naturally occurring conditions. This design is more appropriate for real-world
natural settings than a true experimental design. Another advantage is that both
groups experienced the same basic natural conditions, but the experimental group

received the influence of the independent variable (treatment) in addition to the
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shared conditions of the two groups. Also, this design allowed using the pre and
post-test differences in individual participants as a basis for assessing the
effectiveness of the treatment (Ofori & Dampson, 2011).

There are also several weaknesses associated with pre-test/post-test quasi-
experimental design. First, this design may be more complex than the traditional
experiment design. Threats to internal validity may exist in the use of the design.
Cause and effect cannot be determined as quickly as in experimental design. In
addition, this design is weak in external validity. Finally, the design has limited
ability to be generalized to a population. Most often, the number of participants is
very few (Ogah, 2013).

This study was underpinned by positivist determinism and empiricism
viewpoint. From my determinist viewpoint, events are caused by other
circumstances, and understanding such causal links is necessary for prediction
and control. The health benefits of aerobic exercise are well stated and exist
depending on the participant’s exercise frequency, intensity, and duration
(Jackson, 2013). Thus, the determinism position is to find out how prolonged
aerobic exercise duration predicts the health of the participants as well as what
determinant factors account for participation in exercise programmes.

The study empiricism view is that true knowledge is based on sense
experience and can be obtained by observation and experiment. Experimentation
allows the collection of verifiable evidence in support of the hypothesis. With
this, data were collected through the process of investigations. The participants

were taken through different durations and frequencies of aerobic exercise, and
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data was generated to help test the formulated hypotheses. In effect, pre-test and
post-test designs became the most appropriate research method (Hoeger &

Hogger, 2002).
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Study Area

This study was conducted at the Gymike Keep Fit Club centre at Adenta.
The centre is located at Adentan Municipality, a suburb of Accra. Adentan
Municipality is one of the municipalities of the Greater Accra Region of Ghana.
Adentan Municipality is bounded to the South by La Nkantanan Municipality, to
the North by Shai Osudoku District, to the West by Ga East Municipality, and to
the East by Kpone Katamansu Municipality. As a municipality, it has commercial
activities with diverse groups of people with different socio-economic statuses
and employment opportunities. The centre is about 900m from Adenta Police
Station on Adenta-Dodowa road. The centre is about 150m from the main
Adenta-Dodowa road to the left, near Mother Love Hospital in Adenta.
Population

The target population was all participants in the Keep Fit Club in Adentan
Municipality who were regular and active in their exercise programmes. The
accessible population was adults in the Keep Fit Club at Adentan. Adults are
people aged 18 years and above (WHO, 2018). Apparently healthy adults between
the ages of 20 and 40 years were used for the study. Healthy adults are free from
cardiac, pulmonary, and metabolic diseases. Keep Fit Club members were used
for this study because they had some minimum fitness level, which is the basis for
this study. Minimum fitness is essential because 90 minutes of exercise requires
some fitness level to sustain the exercise duration without undue fatigue (Samson-
Akpan, Eyo, & Joshua, 2013). In addition, keep fit club members made a

conscious effort to stay fit in terms of exercise and were organized and accessible
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(Gwani, 2009). Accessibility to participate was key to this research design; hence
an intact group of gymnasia keep-fit club members (Baumgartner & Jackson,
1999). The age bracket was limited to 20-40 years because these people were
mostly found within the gym environment and could reduced the dropout rate.

It is established that people who have not been in an exercise programme
for 2 years should take caution when starting an exercise programme. Such people
should start an exercise with low intensity. Those who have been active can
progress to moderate intensity. The population of this study can engage in
moderate-intensity exercise since they have been engaging in some level of
physical exercise (ACSM, 2009). The population was made up of both males and
females. The target population was 108, of which 23 were adolescents below the
age of 19 years and 85 were adults. The accessible population was expected to be
85 adults comprising 45 males and 40 females (Gymike Fitness Centre, 2019).
Adults were used because the ACSM protocol used in this study was designed for
adults.

Sampling Procedure

A purposive sampling technique was used to select Gymike Keep Fit Club
because the fitness centre had participants with unique characteristics of age and
fitness level, which suit the purpose of the study. The fitness centre had a lot of
patronage from people and was well known. It is also well organized and has
written records of the participants, making monitoring easy. Out of the accessible
population of 85 participants targeted, a sample of 64 volunteers representing

75% of the accessible population from the Keep Fit Club participated in this
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research after the participants were enlighttened about the purpose of the study.
Recruiting the sample was conducted through the Keep Fit Club centre. The
researcher asked participants who were already exercising in the centre either
once a week and 2 or 3 times a week to volunteer to be part of the study. The
participants were selected from the two groups of exercisers, that is, those who
visited the keep fit centre once a week and those who visited the centre two or
three times a week. Those who volunteered were 64 from both groups of exercing
once a week and 2 or more times in a week hence the sample size. It was not
possible to randomly select and assign the participants hence the intact groups of
exercising once a week and 2 or 3 times a week were used. Fifty percent (n=32)
of the participants in the study was from the intact group to exercise once a week,
and the other 50% (n=32) of the participants were also from the other intact
groups to exercise three times a week. The participants comprised 53% (n=34)
males and 47% (n = 30) females. Each intact group had 17 males and 15 females.
The study used healthy adults by pre-screening to ascertain that they were
healthy. The pre-exercise screening was done to determine those who qualified to
participate in the research. The “Physical Activity Readiness Questionnaire (PAR-
Q)” was adopted from the “Canadian Society for Exercise Physiology” (2002)
and used for pre-exercise screening. The Questionnaire has seven questions to
screen individuals with known diseases or signs or symptoms of diseases that may
be at high risk of adverse effects during physical exercise. A ‘yes’ response to any
of the seven questions on PAR-Q by a participant did not engage in an exercise

programme without seeking guidance from a health professional. However, a ‘no’
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response to all the seven questions on PAR-Q by a participant participated in the
exercise programme without further consulting a health professional. The
instrument’s reliability was 0.9 by the “Canadian Society for Exercise
Physiology” (2002) and was considered high (Fraenkel & Wallen, 2000). All the
participants were informed of the purpose of the study and signed a written
consent form.

The sample for the study comprised 64 adults. Gwani (2009) opined that
the type of research determines the percentage of the population to be used. Based
on this, since the study was quasi-experimental, 64 adults constituted the sample
because there are other studies that indicated that the sample size was adequate
and manageable in quasi-experimental research such as this one. This is supported
by a similar study in exercise and sports science (De Vito et al., 2010; Mwangi &
Rintaugu, 2017; Netfit, 2016a).

Those who visited the centre once per week were identified as group A.
Those who visited two or three times per week were identified as Group B. Group
A were those who participated in the exercise programme once a week referred to
as Single or OTT Sessions (OTT). Group B participated in the exercise
programme three times a week, referred to as Multiple or CTT Sessions (CTT).
Each group performed the same volume of aerobic exercise but for different
durations. Group A involved in the long-duration exercise, the single or OTT
session, which the recommended time per week was fused into a one-day exercise
programme. Group B was involved in the three-day-per-week exercise

programme, the multiple or CTT sessions, where a minimum time of 30 minutes
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was observed. The training programme lasted for 12 weeks. The relevant and
standardized instruments were used for each and every measurement. Each person
took part in a pre-exercise screening, read an explanation of the study’s goals, and
signed a written consent form.

Non-probability sampling methods, such as purposive, convenient, and
volunteering sampling, have been criticised by some early academics for
producing less reliable results and conclusions (Babbie, 2007; Ogah,2013).
However, these methods are standard in exercise and sports science research
(Idris et al., 2015; Juarez- Garcia et al., 2015). Therefore, these previous studies’
findings, and conclusions are valid and generalisable to a particular exercise
population studied (Creswell, 2009; Idris & Dollard, 2011). For instance, among
Kenyan Public University staff members, Mwangi and Rintaugu (2017) used both
purposive and voluntary sampling procedures in choosing their sample. This
means it is possible to extrapolate this study’s results, findings, and conclusions to
the entire population of Accra’s Keep Fit Club members.

Data Collection Instruments

The instruments used to collect data for this research include the
following. The stopwatch: Professional quartz timer (digital sports timer,
ENCOKK-5853), used for timing during prolonged aerobic exercises, blood
pressure monitor (Omron Health Care Hem-7134-E) was used for assessing the
blood pressure and pulse of the participants. Weight, body percentage fat and
BMI, (the electronic weighing scale Omron Body Composition Monitor, BF511),

was used. The metallic stadiometer capacity of 200cm was used to measure the
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height of the participants. Waist and hip circumferences were measured with a
standard non-elastic measuring tape (capacity: 150cm). Exercise Intensity was
measured with wrist watch blood pressure monitor programmable smart band
version BT 4.0

Resting blood pressure (BP) and HR (HR)

Both S and DBPs were taken with an automatic blood pressure monitor
(Omron Automatic Digital Blood Pressure Monitor, Hem-7134-E) endorsed by
American Heart Association, model M3 Basic, according to the procedures of the
British Hypertension Society (Byrne & Wilmore, 2001a; Robertson, Goss, &
Dube, 2004). Participants were comfortably seated and relaxed 15 minutes after
they walked in to the fitness centre. The cuff of the monitor was wrapped evenly
and snugly around the bare left arm at heart height or level, 2.5 cm above the site
of the bronchial pulsation. Measurement was done automatically using the control
functions (START button) to mark the onset of the inflation with a buzzing sound.
On pressing the start button, the unit automatically inflates and deflates the cuff
by increasing and gradually decreasing the pressure. The screen displayed the
three readings (systolic, diastolic, and HR), which were then recorded in the data
form. Each participants was assessed three times on each of the variables and the
average was computed and recorded. During measurement, participants sat still
and did not move or talk. Phones and other magnetic materials were kept far away
during measurements. The blood pressure was recorded in millimeter Mercury
(mmHg). The pre-tests and post-tests were measured same time of the day and

place. As reported in the user manual, the automatic blood pressure monitor
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(Omron Automatic Digital Blood Pressure Monitor) had a reliability coefficient of
0.98 (Kravitz & Heyward, 2017). The reliability was calculated from the pre-
testing of the instrument, which yielded a reliability coefficient of 0.96 and was
compared to the already established co-efficient of 0.98 reported in the user

manual. This was considered to be high (Fraenkel & Wallen, 2000).

Height

Stadiometer readings were taken barefooted and in minimum athletic attire
to the closest centimetre (0.1cm). They were directed to stand with their back
against the vertical meter rule with feet together. The back of the feet (heels),
buttocks, shoulders, and back of the head touch the meter rule looking straight
ahead. This was to ensure that the body was as straight as possible. A flat ruler
was placed on the head of the individual with sufficient pressure to compress the
hair to the metre rule to do the readings. The measurement was taken and
recorded. Each participant was assessed twice, and the average was computed.
The stadiometer had a reliability coefficient of 0.96, as reported in the user
manual (Marfell-Jones et al., 2006). Again, the reliability was calculated from the
pre-testing of the instrument, which yielded a reliability coefficient of 0.95 and
was also compared to the already established co-efficient of 0.96 reported in the

user manual. This was also considered high (Fraenkel & Wallen, 2000).

Weight
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The weight of the participants was measured with a weighing scale. A
scale was placed on a level, hard and uncarpeted floor. Before each measurement,
the scale was adjusted to zero to weigh accurately. The participants were
instructed to take off their coats, shoes, and other bulky items. Then they were ask
to stand still in the centre of the scale’s platform, feet apart, arms at their sides.
Weights were recorded to the closest 0.1kg. As reported by the user manual, the
weighing scale has a reliability coefficient of 0.96 (Mwangi & Rintaugu, 2017).
The reliability was calculated from the pre-testing of the instrument, which
yielded a reliability coefficient of 0.95 and was also compared to the already
established co-efficient of 0.96 reported in the user manual. This was considered

to be high (Fraenkel & Wallen, 2000).

BMI (BMI)

The ratio of mass to stature was calculated. Weight (in kilogrammes)
divided by height (in metres squared) is the conventional formula for determining
BMI (BMI), which was used to assess health per WHO guidelines (Ucan, 2013).
A person’s height and weight were entered into an electronic weighing scale,
Omron Body Composition Monitor, BF511 and by pressing the BMI button, the
result is displayed on the screen. For example, a woman with a weight of 74kg

and a height of 1.63m would have a BMI calculated as 74kg/1.63m? = 27.4kg/m>.
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Percent body fat (%BF)

Body fat measurement was computed using an Bioelectrical Impedance,
Omron Body Composition Monitor, BF511, made in Japan (Robertson, Goss, &
Dube, 2004). Before the participants %BF was measured, the participants data
(gender, weight, height, and age) were taken. The participants were directed one
after the other to stand on the weighing scale, and the participants’ data (gender,
weight, height, and age) were imputed into the Bioelectrical Impedance machine
by the researcher. The monitor then automatically analyzed the individual’s data
and displayed the fat percent on the screen (Utter et al., 2004). Values were also
rated against the WHO (2010) and Netfit (2016a) recommendations. The
weighing scale had a reliability coefficient of 0.96, as reported in the user manual
(Katyal et al., 2011; Mwangi & Rintaugu, 2017). The reliability was calculated
from the pre-testing of the instrument, which yielded a reliability coefficient of
0.96 and was also compared to the already established co-efficient of 0.96
reported in the user manual. This was considered to be high (Fraenkel & Wallen,

2000).

Waist-to-hip ratio (WHR)

The waist and hip circumferences were measured with a standard non-
elastic measuring tape (capacity of 150 centimeters) following the guidelines
recommended in the Anthropometric Standardization Reference Manual (Hivert,
Laglois, Berard, Cuerrier, & Carpentier, 2007) and according to the procedures

described by (Venkateswarlu, 2011). With the waist circumference, a tape
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measure was placed around the bare abdomen of the participants at the belly
button, just above the hip bone, and it was ensured that the tape was snugged but
did not compress the skin and was parallel to the floor. Participants were asked to
relax and exhale. The waist circumference was recorded in centimeters (cm) to

one decimal place (Ferreira et al., 2010; Gunen, 2010; Robertson et al., 2004).

Hip circumference was measured at the greatest posterior protuberance of
the buttocks or the widest point of the buttocks and read at the side. It was
recorded to the nearest centimetres (0.1cm) for body composition assessment (fat
distribution patterns). WHR is the ratio of the waist circumference to the hip
circumference. This ratio was determined by dividing the waist circumference by
the hip circumference. WHR = Waist circumference (cm)/Hip circumference
(cm). For example, for a woman with a WC of 96cm and an HC of 110cm, her
WHR will be 0.87. The waist-to-hip ratio between 0.80 — 0.90 were considered
safe (Centre for Disease Control and Prevention, 2008). The standard non-elastic
measuring tape (capacity of 150 centimeters) has a reliability coefficient of 0.97,
as reported by the user manual (Damuesh, 2015). The reliability was calculated
from the pre-testing of the instrument, which yielded a reliability coefficient of
0.96 and was also compared to the already established coefficient of 0.97 reported

in the user manual. This was considered to be high (Fraenkel & Wallen, 2000).

Exercise intensity

Exercise intensity was measured with a wristwatch smart band version BT

4.0 programmable to monitor HR, number of steps taken, calories burnt, and time.
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The intensity of aerobic exercise training is usually determined as a range; 20%-
40% of HR as light intensity, 40%-60% of HR as moderate intensity, 60%-90% of
HR as vigorous intensity, and 91%-100% of HR as maximal intensity (Utter et al.,
2004). Each participant was enlighten on the wristwatch, blood pressure monitor
on the readings, and how to programme the watch. They were educated on how to
use the HR Reserve (HRR) to calculate exercise intensity. The formula “220-age”
is commonly used to predict HRmax (Gellish et al., 2007; Katch, Mcardle, &
Katch, 2011) and is simple. For example, to calculate for moderate intensity

exercise using HR Reserve (HRR) for a 40year man;

Maximal HR (HRmax) = 220-age
=220-40
=180beats.min™

40% HR Reserve (%HRR) =40+100 x180beats.min™

=72beat.min™*
60% HRR = 60+100x180beats.min™

= 108beats.min™*

The range of %HRR for a 40year older man exercising at moderate intensity is 72
beats.min-1-108 beats.min-1. Participants can therefore exercise at moderate
intensity after calculating the range of HRR and monitoring it on the digital
wristwatch smart band version BT 4.0 with a reliability of 0.94 (Thompson,

Gordon, & Pescatello, 2010).
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The instruments mentioned above have been validated and confirmed to
be reliable for this study by international standards. However, a pre-test of all the
instruments was conducted, and reliability co-efficient compared to the already
established values was found to be high as reported under each instrument. The
pre-test of instruments was done at Bonds Fitness Centre, Adenta, which is in the
same municipality as the research centre, and reliability was reported. This is to
ascertain the reliability, calibration, and functioning of the instruments one week
prior to data collection. The following procedures determined the reliability of the
Research Protocol. A visit was paid to the selected fitness centre on three different
occasions for videography of the training sessions to ascertain functional
participation by the clients. These observations were ascertained, time (duration
of exercise programme, which starts at 6:30 to 9:00 am), exercise routine which
follows warm up, exercise programme with upper body activities, lower body
activities, floor activities, and cool down. The day they attend the exercise
programme is in the morning between 6:00 am and 9:00 am and the evenings
between 4:00 pm and 6:30 pm. The number of participants ranged from 40-55
adults, of which females were about 20 and the rest were males. About 30
participants always start the programme before others join.

Data Collection Procedure

An introductory letter was obtained from the Department of Health,
Physical Education and Recreation to University of Cape Coast Institutional
Review Board (UCCIRB). Ethical clearance was given by UCCIRB after the

necessary documents were presented and assessed by the Board. The approval
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with reference number UCCIRB/CES/2020/23 was given. Another introductory
letter was obtained from the Department of Health, Physical Education and
Recreation to the management of the keep fit centre where permission was
granted to conduct the study.

Participants were also assured of confidentiality of their information and
the researcher ensure that the figures were only disclosed to the individual
concern. Numbers were used to identify the individuals and not the names for
confidentiality purpose. The following biodata of participants was collected, age
and gender. Participants in the study were tested by the following sequence for all
the groups after they sign the informed concent form and their bio-data was
collected.

-Measurement of blood pressure and HR

- Recording of weight

- Measurement of height

- Analysis of percent body fat

- Waist circumference

- Hip circumference

These tests were conducted in the morning preceding the commencement of the
aerobic exercise section. The researcher explained the details concerning the 12
weeks training programme to the participants.

Only those who volunteered were screened using PAR-Q for the study.
Physiological variables of measurements were taken on three different occasions:

before exercise programme T1 (pre-test), on the 6th week, and after completing
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the 12-week aerobic exercise programme T2 (post-test). The procedures for
measuring these variables were non-invasive.

The researcher with the research assistants conducted the pre-test and the
post-test on the dependent variables, which were recorded according to exercise
groups. Two days were used for the pre-test, a day for a particular group; after the
pre-test, the researcher described to the participants all activities and procedures
involved during the exercise programme for the various groups. In the 6th week,
another measurement was taken on the variables of both groups.

At the end of week 12, all the participants in the different groups were
tested (post-test), and the researcher, with the research assistants, conducted the
post-test on the participants. The researcher and research assistants in each group
administered the tests to the groups. The scores of the measurements were
collected on the spot.

The following conditions were observed:

1. The researcher ensured that all measurements were conducted on the same day
and time to ensure equal testing conditions for all participants.

2. The purposes of each test item were explained to the participants before the
commencement of the test and exercise training programme.

3. The time and place for the commencement of the test range from 6.00 am to
9.00 am or 4.00 pm to 6.30 pm on each test and exercise day because this is the
time of the day that is more convenient to exercise, and the temperature was

suitable for physical activity.
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4. All participants were asked to maintain their current lifestyle, including their
normal meals, for a 3-month run-in period followed by pre-exercise testing.

5. All participants were encouraged to wear sports outfits appropriate for the test
and training conditions.

6. All participants were assured of confidentiality of their records.

One physical education teacher, a nurse, and a fitness instructor served as
research assistants for this research. The researcher adequately explained the
purposes of each test item and the protocol involved to the research assistants.
This was to guide them to effectively evaluat the different parameters of the
participants assigned. In addition, they were involved in recording, taking
measurements, and supervising participants during the training sessions.

Table 3: Exercise and Data Collection Time Table

Week Exercise Schedule/Data Collection

1 Baseline Data

Collection/Exercise

2 Exercise
3 Exercise
4 Exercise
5 Exercise
6 Data Collection/ Exercise
7 Exercise
8 Exercise
9 Exercise
10 Exercise
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11 Exercise
12 Post Data Collection/
Exercise

Data Processing and Analysis

Before any analysis could be performed, the obtained data needed to be
cleansed and organised properly. To ensure the data was complete, the researcher
ran a frequency analysis to look for gaps and evaluate any unusually high or low
readings (called “outliers”). The analysis was done research hypothesis by
research hypothesis. Descriptive statistics calculated the mean and coefficient of
variation (mean+ CV). Furthermore, MANOVA was used to test the hypotheses
for there are repeated measurements (1st, 6th, and 12th week of exercise) on
blood pressure, HR, percent body fat, and BMI of healthy young adults. This was
to determine if there is any change or difference in the physiological parameters.
An independent sample t-test was used to test the hypothesis to ascertain any
difference between male and female; youths and adults physiological variables on
long-duration exercise. The decision to reject or retain the null hypothesis was
made at an alpha level of 0.05 (Frost, 2023). The use of the t-test was deemed
appropriate because of the following assumptions: (i) the independent variables
have two levels (male and female) and one dependent variable (physiological
variables), which is quantitative, (ii) the scale of measurement is either interval or
ratio. The statistical software (Stata/ SE/ 14.0 version) was used to analyze the

data collected.
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Hypothesis 1: There are no relationships among the physiological and
anthropometric health markers after aerobic exercise programme of a keep
fit club members in Accra after 12 weeks of exercising.

This hypothesis aimed to examine the possible association between the
selected physiological and anthropometric variables in magnitude and direction.
Since all the measures were measured on a continuous interval-ratio scale, it was
possible to apply the Pearson Product Moment Correlation coefficient (r) and its
extension, such as the Coefficient of determination. The pairwise correlational
matrices with the respective significance level were estimated for all the variables
before and after the intervention, mainly to determine the strength of association
before and after the intervention. The Coefficient of determination was used to
decide which variation in the variable set as dependent variables could be
explained by the independent variable conditioned on the Coefficient of
determination. Hence, correlational analysis was used to test this hypothesis
(Frost, 2023).

Hypothesis 2: There will be no significant difference between the effects of
long-duration and thrice per week aerobic exercise programmes on selected

physiological and anthropometric health markers of a keep fit club members
in Accra after 12 weeks of exercising.

This hypothesis aimed to examine how each training session significantly
reduced/increased the average value of the selected physiological and
anthropometric variables and identify which training type had the greatest effects
on the mean value. First, the paired sample t-test was used for within-group
comparison; eventually, the one-sample t-test was used to compare the means

(Gleichmann, 2020). That is, the mean value of each training group was initially
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compared before using the paired sample t-test to ensure that a significant
difference exists; hence the actual hypothesis test was:
Ho: difference (mean before-mean after)

Statistically, the paired sample t-test is a disguised one-sample t-test on
two dependent samples, as in the case of measures before and after the
intervention in the current study. After a significant difference has been observed
or otherwise within the participants in a particular training type, for example, type
CTT, then the one-sample t-test was used to test the significant difference
between the means in the two groups by testing the hypothesis that:

HO: mean in the distribution of CTT group = mean of OTT group

This test differs from the independent sample t-test in that mean of the
OTT group is entered as a point statistic against the actual distribution of the CTT
group. If an insignificant result is obtained, then the two groups are said to have
identical mean and different means otherwise. The major advantage or reason for
this test is that it does not require that the two groups have the same initial
conditions since the variances in the OTT group are not used in the test.

To allow the measures at the 1st, 6th week, and 12th weeks to be included
in the analysis, the “Multivariate Analysis of Variance (MANOVA)” was used
(Anderson, 2003). The MANOVA allows for the effects of the training types on
the three different time measures to be explored in the analysis. That is, the
generalization of the study’s outcome is strengthened when the longitudinal
aspect of the data is explored. The distributions were first tested for multivariate

normality before the MANOVA analysis. Then, the predictive margin means and
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the margins plot were used to visualise the MANOVA results, just as the dot plot
was used throughout the work to visualize the difference in mean values across
groups.

Hypothesis 3: There will be no gender differences on the effect of long
duration and thrice per week aerobic exercise programmes on selected

physiological and anthropometric health markers of a keep fit club members
in Accra after 12 weeks of exercising.

Hypotheses 4: There will be no age differences on the effect of long duration
and thrice per week aerobic exercise programme on selected physiological
and anthropometric health markers of a keep fit club members in Accra
after 12 weeks of exercising.

Hypotheses 3 and 4 followed the same analytic framework in the analysis.
The distributions were segregated along gender or age categories and training
type to determine whether the observed mean difference could also be observed in
the sub-samples. The paired sample and one-sample t-test were again used for
these analyses. Furthermore, the power test was conducted to determine the
sample size that could allow for a significant difference detected by paired sample

t-test at the 5% significance level.

Pre-estimation test for the Paired sample t-test and MANOVA tests

Parametric tests such as paired sample t-test and MANOVA are valid
under the same strict statistical assumption, which this study took seriously
(Gleichmann, 2020). Three such assumptions were found to be binding for the
consistency of the estimates. The power, multivariate normality, and equality of
variance tests were conducted to ensure the results were valid and consistent

(Frost, 2023). The power test was done to determine whether the sample size of
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64 respondents could yield a good estimate when the means are compared. The
test requires the specification of the expected mean difference, estimated after the
data collection, to conduct the test for each of the five selected variables
(Gleichmann, 2020). The descriptive statistics indicated that the five variables’
differences were less than 20, with a spread difference (SD difference) of less
than 2. The power test indicated that the paired sample t-test could detect a
difference in means and reduce the tendency of committing type one error even if
the mean difference was as large as 20 with a standard deviation difference of 2 at
the 5% significance level (alpha=0.0500, N=32, delta=5.0000, d0=0.0000,
da=10.0000, SD=2.0000; Estimated power: power=1.0000). The sample size of
32 was used instead of 64 because, in the analysis across genders and ages, the
comparison for each exercise protocol also involved 32 respondents. The
normality test was done jointly in the multivariate normality test framework using
the Doornik-Hansen and Mardiam Skewness tests. The results for the multivariate

normality test and the robust variance test are presented in Table 1.

Table 4: Multivariate Normality Test Result using Doomik-Hansen and
Mardian Skewness

Doornik-Hansen Mardiam Skewness Levenee’s test

Variables chi’(p) chi’(1) Robust variance test

SBP 5.810(0.2138)*  3.455 (0.0631)*  WO0=1.7513193, df(, 62)
Pr>F =0.19287008

HR 0.518 (0.4717)*  2.436 (0.1186)* WO= 15500958, df(1, 62)
Pr>F =0.22002339

%BF 0.362(0.5473)*  1.291 (0.2559)* \WO= 3.4391897, df(1, 62)
Pr>F =0.07069687

BMI 7574 (0.2710)*  3.296 (0.0695)* W0=0.0067155, df(L, 62)
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Pr>F =0.93507707

Note: Figures in the bracket are probability values (p-values)
* indicate symmetric distribution at a 5% significance level.

Source: Field data, 2021

The two multivariate normality tests failed to reject the null hypothesis
that the distributions of SBP (SBP), DBP (DBP), HR (HR), % body fat (% BF),
and BMI (BMI) at the onset of the training, after 6 weeks and after 12 weeks was
symmetric. The results suggested that some combination of the three measures for
each of the five variables was normally distributed at the 5% significance level.
The robust variance test of equality also indicated that the logarithmic
transformations of all the variables had equal variance across training types.
Though the variables did not have equal variance at the level until they were log-
transformed, the t-test used the actual means for the analysis since a version of the
test allows for unequal variance assumed. Only analysis in the MANOVA
framework used the log-transformed variables since multivariate normality and

equality of variances are very key to the consistency of the estimates.
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CHAPTER FOUR
RESULTS AND DISCUSSION
The study aimed to determine the effects of once-per-week-long duration
aerobic exercise on physiological variables of Gymike Keep Fit Club members in
Accra. This chapter presents, interpreted, and discusses the results based on the
primary data collected. Data was first organised into tables or charts, and the
outcomes were compared and contrasted with responses to the stated research
hypotheses.
Hypothesis 1: There are no relationships among the physiological and
anthropometric health markers after aerobic exercise programme of a keep
fit club members in Accra after 12 weeks of exercising.
This hypothesis assessed the relationships among the physiological and
anthropometric variables. The analysis was done using pairwise Pearson’s
correlation coefficient (r) and the coefficient of determination (r?) at the 5%

significance level. The correlational matrix for the variable before and after the

training session was estimated as presented in Tables 5 and 6.
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Table 5: Correlations among Physiological and Anthropometric Variables in
the Entire Sample before 12 Weeks of Organized Training

DBP SBP BMI %BF HR
DBP 1.0000
SBP 0.7470% 1.0000
[0.0000]
BMI 0.0538 0.0464  1.0000
[0.7286] [0.7646]
%BF -0.1958 -0.2944  0.7383*  1.0000
[0.2027] [0.0524]  [0.0000]
HR -0.3960*  -0.2089  -0.0541 -0.0186  1.0000

[0.0078] [0.1735] [0.7270]  [0.9047]

Source: Field data, 2021

As presented in Table 5, the results suggested a moderate positive
significant linear association between systolic and DBP at the 5% significance
level. A moderate positive significant linear relationship was also observed
between the percentage of body fat and BMI. In contrast, a negative significant
weak linear correlation was observed between HR and DBP. No statistically
significant linear association was observed between other measures before the

organised training sessions.

Table 6 presents the pairwise correlation results on the same
anthropometric and physiological variables after 12 weeks of training in the

sample.
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Table 6: Correlations among Physiological and Anthropometric Variables in
the Entire Sample after 12 Weeks of Organized Training

DBP SBP BMI %BF HR
DPB 1.000
SBP 0.7089 1.000
[0.0000]**
BMI 0.0163 0.0526 1.000
[0.9161]  [0.7343]
%BF -0.1680  -0.2234  0.7584 1.000
[0.2756]  [0.1449]  [0.0000]**
HR -0.3570  -0.2390  0.0007 0.0643 1.000

[0.0174]** [0.1182]  [0.9999]  [0.6784]

N/B: Figures in parenthesis are p-values and ** indicates significance at
5%

Source: Field data, 2021

Table 6 presents the pairwise correlation coefficient of five selected
physiological and anthropometric variables. The results suggest that, after the
training intervention for the respondents, a statistically significant correlation
could be observed between DBP and SBP, between %BF and BMI and between
HR and DBP, at the 5% significance level (p-value<0.05). A moderate positive
relationship was found between DPB and SBP (r=0.7089). If DBP is set as the
dependent variable, then, about 50.25% of the variation in DBP could be
explained by SBP, and the reverse is true. Also, a relatively strong positive
correlation was observed between %BF and BMI, and BMI is set as a dependent
variable. About 57.52% of variations in BMI could be explained by %BF, and the

reverse is true. Finally, a weak but significant nagative association was observed
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between HR and DBP (r=-0.357), such that about 12.75% of the variation in DBP

could be attributable to the individual’s HR, and the reverse is true.

Though most other measures indicated the correct sign for the possible
association with other physiological variables, the strengths were very weak, and
the results were not statistically significant. Therefore, it was concluded that the
organised training sessions slightly weakened the relationship between DBP and
SBP but strengthened the relationship between %BF and HR and between HR and
DBP.

The major implications of the observed significant associations are clear.
First, one gains in both DBP and SBP whenever exercise plans are followed as
expected, as well as gains in BMI and %BF as a result of consistent training.
Hence, any one of the pairs could be monitored to estimate what is happening to
the other, and a relatively accurate picture could emerge in most cases. Second,
the negative association between DBP and HR suggested a possible low effective
trade-off between DBP and HR. A significant rise in one may imply a relatively
small increase in the other.

Akindele et al. (2016); Ranasinghe et al. (2013) and Meeuwsen et al.
(2009) concluded for an urban resident of Africa that “there was a strong and
positive statistical relationship between %BF and BMI when both were paired
without controlling for gender and age (r=0.81, p<0.01”). The current study
estimated a correlation coefficient of 0.7584, which could be approximated to 0.8,
just as in the case of Akindele et al. (2016). Ranasinghe et al. (2013) also

observed a solid statistically significant association between BMI and %BF
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among respondents from South Africa. Finally, Alizadeh (2016) summed the
strong association between BMI and %BF by concluding that only one of the two
matters at any point in time and that %BF is a more accurate proxy for the two
than BMI.

The current study also found a moderate linear association between
diastolic and SBPs as an apriori expectation since the two have a common source
and are related to artery compliance and stiffness, respectively (Schillaci & Pucci,
2010). The finding is consistent with that of another study by Gavish et al.,
(2008) who estimated the correlation between SBP and DBP to be about 0.74.
This figure is slightly higher than the 0.71 estimated in the current study, but both

are moderate positive correlations between DBP and SBP.

Finally, a counter intuitive negative linear relationship was observed
between HR and DBP. Earlier studies have mostly observed a positive but weak
association between the two variables (Schillaci & Pucci, 2010; Gavish et al.,
2008). These studies explained the need for a positive association between HR
and blood pressure because the central nervous system controls both measures.
However, the results of the current study could be attributed to truncation of age
(excludes children below 20 years) and longitudinal outcomes as against the
cross-sectional results of the studies of Bradbury et al. (2017). Also, it was
evident from the literature that the HR was induced in most cases where direct
relationships have been observed between HR and blood pressure, as against the

actual instances used in the current study.
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Hypothesis 2: There will be no significant difference between the effects of
long-duration and thrice per week aerobic exercise programmes on selected
physiological and anthropometric health markers of a keep fit club members
in Accra after 12 weeks of exercising.

This hypothesis presents the analysis and comparison of the effectiveness
of multiple or CTT or three times per week (CTT) and single or OTT or once per
week exercises OTT. Both descriptive (mean) and inferential analysis
(MANOVA) were used. The normality and equality of variance tests were
conducted before settling on the parametric test. The test confirmed the variable’s
multivariate normality and the variances’ relative equality. The descriptive
statistics are presented in Figure 3. The skewness coefficient for all the sub-

groups was within the bound of -1 and 1, which indicated that the distribution was

relatively normal to allow for a parametric analysis involving means comparisons.
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® mean of week12_ sbp
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Figure 3: Mean Plot of SBP and Nature of Training Schedule
Source: Field data, 2021

The content of Figure 3 indicates that the members in the two groups
began on different initial average SBPs (CTT: Mean = 130.2727, CV = 13.57%j;
OTT: Mean = 119.2273, CV = 7.47%). The comparison was, therefore, done
within groups to determine the extent to which the CTT (CTT) schedule impacts
SBP as against the OTT OTT schedule. The average SBP in the first six weeks
suggested that members in the CTT group reduced in SBP by about 1.68 (from
130.27 to 128.59), while the SBP of the OTT group reduced by about 0.37 (from
119.23 to 118.86). The paired sample t-test of the initial SBP and the SBP in the
first six weeks suggested that the mean value was significantly reduced in the
CTT group (t = 7.58, df = 31, p-value = 0.00<0.05) but not in the OTT group (t =
2.01, df = 31, p-value = 0.057). The result indicates that the CTT group is more
effective at reducing the SBP of the participants within the first six weeks than
OTT. The observed effectiveness of the CTT schedule is captured in the
percentage mean of Figure 4, which places the two variables on the same scale for

comparison.
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Figure 4: Mean Plot of SBP (percent) and Nature of Training Schedule
Source: Field data, 2021

The analysis of the mean SBP in the twelve weeks (next six weeks) found
a reduction in SBP of the CTT group of about 4.55 relative to the initial SBP and
3.95 relative to the sixth week’s SBP. The comparison within groups found a
statistically significant difference between the initial SBP and the post-SBP
among the participants in the CTT group (t = 8.05, df = 31, p-value = 0.00). Also,
for the OTT group, the twelve-week SBP was reduced by about 3.95, compared to
the initial SBP, and 3.59, compared to the sixth week’s SBP. The paired sample t-
test result indicated a significant difference between the sixth week’s SBP and the
twelve week’s SBP for the OTT group (t = 1.89, df = 31, p-value = 0.03). The
results suggested that irrespective of the training schedule, continuous or one-
time, organised training significantly reduces the SBP of the participating
members, but the CTT was more effective.
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To ensure the validity of the estimated results, the three SBP measures
were examined in the MANOVA framework to determine whether the type of

training schedule significantly explains SBP.

Table 7: MANOVA Outputs of SBP Based on Training Schedule Groupings

Source Statistic df F(f1, af2)= F Prob>F

groups W 0.6587 1 3.0 40.0 6.91 0.0007 e
P 0.3413 3.0 40.0 6.91 0.0007 e
L 0.5181 3.0 40.0 6.91 0.0007 e
R 0.5181 3.0 40.0 6.91 0.0007 e

Residual 62

Total 63

e = exact, a = approximate, u = upper bound on F

W=Wilks' lambda, L = Lawley-Hotelling trace, P = Pillai's trace, R = Roy's
largest root

Source: Field data, 2021

The observation showed that all five independent variables (SBP, DBP,
HR. %BF and BMI) found the training schedule significant in explaining the
participants’ SBP from the initial stage to the sixth and twelve weeks. The
predictive margins plot, as presented in Figure 5, depicts the case of the average

change in SBP within each group for the three measures taken.
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Predictive Margins with 95% Cls

130 135
L L

125
L

120
L

115
|

110
L

Groups

—— systolic_ 1 —®— systolic_2
—=— systolic_3

Figure 5: Margins Plot of SBP for each group for the first and second six

weeks

The plot visualises the initial observation made on the average SBP for the
initial stage, the first six weeks, and the twelve weeks. The plot depicts that SBP
is significantly reduced among the CTT group but not in the OTT group in the
first six weeks. The fact that the two extreme lines indicated a relatively parallel
nature proved that CTT was more effective than OTT in the first six weeks of

training, but the different levels were off after twelve weeks.

The major conclusion from the analysis was that, training in general, is

significantly effective at reducing the SBP of the participating individuals,
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irrespective of the training schedule option, when enough time is allowed. The
observation that exercise generally reduces blood pressure regardless of the mode
of training supports earlier observations elsewhere. Training had positive benefits
on blood pressure regardless of baseline BP, method of BP measurement, gender,
level of physical activity, type of exercise performed, exercise training
programme, or use of hypertensive drugs, as reported by Carpio-Rivera et al.
(2016). Carpio-Rivera et al.’s findings, when added to those of Cornelissen and
Smart (2013), provide more support for the idea that training/hypotensive
exercise’s effects on SBP are relatively immune to confounding environmental
influences. According to Cornelissen and Smart (2013), aerobic endurance
training lowers blood pressure by relaxing the blood vessels. On the list of ways
training benefits physiological variables, Pontzer et al. (2016) noted that physical
activity can lead to decreased basal energy expenditure, facilitating more precise
regulation of energy intake. Exercise is likely to have direct effects on the body
and promote benefits in terms of glucose homeostasis, as discussed further by

Bray et al. (2016), even if there is no change in the volume of the adipose tissue.

Cornelissen and Smart (2013) reported that four weeks of training was
enough to reduce SBP among participants and concluded that exercise is a non-
pharmacologic therapy for hypertension. The result of Cornelissen and Smart
adds credence to the outcome of the current study that six weeks was enough for
both continuous and OTT in a week to significantly reduce SBP and other
physiological variables used in the present study. Clark (2021) also observed that

a short-duration training of about eight weeks is enough to cause a significant
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change in SBP; and concluded that training for 9-15 weeks and 16-23 weeks is
more effective than any longer duration. The current study had its terminal week
at 12 weeks which falls within the most effective duration and adds to the reasons

why significant changes were observed.

The position of the current study is that even though tough training is
generally effective, the type of training exercise could influence the extent or
magnitude of the effects. The results of the analysis further revealed that within a
short time (less than six weeks), CTT (three times per week) appeared to be more
effective at significantly reducing SBP than OTT (once a week but with the
equivalent training time). However, when enough time is available, the CTT and
OTT could be relied upon to achieve equivalent results on SBP on average. The
differences in the effectiveness of the type of training exercise are, therefore, a

function of the time or duration of the training programme.

The observation that CTT could be more potent in the short run than OTT
could be explained from the medical perspective that detraining could reverse the
gains of training such that a OTT may suffer more of the adverse effects of
detraining (Schwingshackl, Dias, Strasser, & Hoffmann, 2013). If training is done
once a week, the initial gains may be partially lost before the next training
exercise, compared to well-distributed three times within the week. This loss due
to detraining is irrespective of the length and nature of training. There is evidence
to suggest that detraining helps maintain the benefits of training. For instance,

Schwingshakl et al., looked at the link between exercise-induced BP changes

144

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

during training and detraining, and found that most people who saw a drop in

systolic BP during training saw that number rise again after detraining.

Carpio-Rivera et al. (2016) empirically added why the CTT might be
more effective than the OTT . Carpio-Rivera et al. found that exercise lowers
blood pressure, but the changes are temporal, so the pressure returns to the basal
level within 24 hours. If this fact is substantiated, almost all the gains made in a
OTT may have vanished before the next exercise, but CTT can build on the gains
made from previous exercises. Batacan, Duncan, Dalbo, Tucker, and Fenning
(2017) used a similar period of 12 weeks of 3-times week training and observed

that CTT could effectively reduce SBP for its participants.

The analyses of the comparison of the effectiveness of CTT and OTT on
DBP was assessed. Both descriptive (mean and cv) and inferential analysis
(MANOVA) were used. The mean diastolic and percentage mean diastolic for the

initial, 6th, and 12th weeks are presented in Figures 6 and 7.
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Figure 6: Mean plot of DBP and Nature of Training Schedule
Source: Field data, 2021.

Figure 6 suggests that the members in the two groups began on different
initial average DBP (CTT: Mean = 83.272, CV = 10.30%; OTT: Mean = 79.272,
CV = 7.98%). The comparison was, therefore, done within groups to determine
the extent to which the CTT schedule impacts on the DBP as against the OTT
schedule. The average DBP in the first six weeks suggests that the members in the
CTT group experienced a drop in DBP by about 1.227 (from 83.272 to 82.045),
while the DBP of the OTT group dropped by about 0.2727 (from 79.272 to
79.000). The paired sample t-test of the initial DBP and the DBP in the first six
weeks suggests that the drop in DBP in the first six weeks was statistically
significant at the 5% significance level for the members of the CTT group (t =
6.623, df = 21, p-value = 0.000) but not in the OTT group (t = 0.922, df = 21, p-
value = 0.183>0.05). The result indicates that the CTT is more effective at
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reducing the DBP of the participants within the first six weeks than OTT. The
observed effectiveness of the CTT schedule is captured in the percentage mean of

Figure 7, which places the two variables on the same scale for comparison:
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Figure 7: Mean plot of DBP (percent) and Nature Training Schedule

Source: Field data, 2021.

The mean DBP in the twelve weeks (next six weeks) indicates a drop in
the CTT group of about 3.318 relative to the initial DBP and 2.090 relative to the
sixth week’s DBP. The comparison within groups showed a statistically
significant difference between the initial DBP and the 12 weeks post-training
DBP among the participants in the CTT group (t = 7.569, df = 21, p-value =
0.000). Also, for the OTT group, the twelve-week DBP dropped by about 1.454,
compared to the initial DBP, and 1.181, compared to the sixth week’s DBP. The
paired sample t-test result indicated a significant difference between the sixth
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week’s SBP and the twelve week’s SBP for the OTT group (t = 7.482, df = 21, p-
value = 0.000). The results suggests that irrespective of the training schedule,
multiple or single, organised training significantly reduces the DBP of the
participating members. Still, the CTT was found to be more effective. Also,
within a short period of 6 weeks, the single training session had no statistically
significant effect on the DBP of participants. To ensure the validity of the
estimated results, the three DBP measures were examined in the MANOVA
framework to determine whether the training schedule significantly explained the

participants’ DBP.

Table 8: MANOVA Outputs of DBP Based on Training Schedule Groupings

Source Statistic df F(df1, df2)= F Prob>F
groups wW 0.7889 1 3.0 40.0 357 0.0223 e
P 0.2111 3.0 40.0 357 0.0223 e
L 0.2676 3.0 40.0 357 0.0223 e
R 0.2676 3.0 40.0 3.57 0.0223 e
Residual 62
Total 63

e = exact, a = approximate, u = upper bound on F

W=Wilks' lambda, L = Lawley-Hotelling trace, P = Pillai's trace, R =
Roy's largest root

Source: Field data, 2021

The test found the type of training schedule significantly explained the
DBP of the participants from the initial stage to the sixth week and the twelve
weeks’ outcomes. The predictive margin split, as presented in Figure 8, shows the
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case of the average change in DBP within each group for the three measures

taken.

Predictive Margins with 95% Cls
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Figure 8: Margins-plot of DBP for each group for the outcomes of the sixth
and twelve weeks.

Source: Field data, 2021.

The plot visualises the initial observation made on the average DBP for
the outcomes of the initial stage, the first six weeks, and the twelve weeks. The
plot depicts that DBP significantly dropped among the participants in the CTT
group but not among those in the OTT group in the first six weeks. The fact that
the two extreme lines closed up for OTT compared to CTT confirmed that the
DBP drops more for the participants in the CTT group than those in the OTT

group after twelve weeks of training.
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The primary conclusion from the analysis was that, trainin, in general, is
effective at significantly reducing the DBP of the participating individuals,
irrespective of the training schedule option. Within a short period (less than six
weeks), CTT (three times a week) was found to be more effective at reducing
DBP significantly than the single or OTT (once a week but with an equivalent
training time). When enough time is available, the CTT and OTT could be relied
upon to reduce DBP, but CTT would give a better outcome than OTT. The result
is consistent with some earlier studies. The observation that training or exercise
generally reduces DBP was consistent with the findings of Kelley, Kelley, and
Pate (2015), Paoli et al. (2013), Cornelissen and Smart (2013) and Owen et al.
(2010). Batacan et al., (2017), observed that training has significant effects on
diastolic and SBPs among Africans but were quick to acknowledge the low level
of work done on the effects of exercise on anthropometric measures in Africa as
compared to Asia. The observation that the type of training significantly
influences the magnitude or level of effectiveness of training on DBP is in support
of a study by (Cornelissen & Smart 2013).

This section also presents the analysis and comparison of the effectiveness
of CTT and OTT in reducing the participants’ HR. Figure 9 presents the mean
plots of participants HR for the initial stage, 6 weeks, and 12 weeks after training

in each schedule.
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Figure 9: Mean plot of participants HR (actual) for the three occasions
Source: Field data, 2021

The gap between the blue and red dots measures the average reduction in
the mean HR for the respective schedules in the first 6 weeks, while the blue and
the green dot measures the average reduction in HR after 12 weeks of training.
The results suggests that training reduced HR in both training schedules after the
first 6 weeks and after the first 12 weeks. The mean plot was presented on a
percentage scale to compare the reductions in the means for the two training

schedules, as presented in Figure 10:
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Figure 10: Mean plot of participants HR (percentage) for the three occasions

Source: Field data, 2021

The mean plot in Figure 10 compares the average reductions for
participants involved in CTT and those involved in OTT. The plot suggests that
the reduction in HR within the first 6 weeks and in the 12 weeks was greater for
the participants in the CTT than those involved in the OTT. The results suggests
that irrespective of the duration of the training, a CTT schedule was more
effective in reducing HR than OTT in a week. The significance of the observed
mean difference was tested using the paired sample t-test for the means in each
schedule and the independent sample t-test for the comparison across the two

groups.
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Table 9: Paired sample t-test Results of Training among Participants

Initial versus Week 6 Initial versus Week 12

Schedule Diff (initial-week 6) t Diff (initial-week 6) t

CTT 1.59 B 3.68 9.54**
oTT 1.18 A2 % 3.23 9.45**
Note: N=64, ** indicates significance at a 5% significance level

Source: Field data, 2021

The result, as presented in Table 9, revealed that the HR of the participants
in the CTT group reduced by about 1.59 in the sixth week, compared to the initial
HR. The statistical analysis showed a significant difference at the 5% level. Also,
the HR of the OTT participants reduced by about 1.18 in the sixth week,
compared to the initial HR, and the result was statistically significant at the 5%
significance level. The reduction in HR suggested that the CTT schedule/protocol
reduced the HR more than the OTT schedule/protocol within the first 6th weeks.
When the training was extended to 12 weeks, the participants in the CTT group
had their HR reduced by about 3.68, but that of the participants in the OTT group
was reduced by about 3.23. Compared to the initial HR, the HR in the 12th week
was significantly reduced in both training schedules, but the reduction in CTT

was more.
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To ensure the validity of the estimated results, the three HR measures
were examined in the MANOVA framework to determine whether the type of

training schedule significantly explained HR.

Table 10: MANOVA outputs of HR based on Training Schedule Groupings

Source Statistic df F(df1, df2)= F Prob>F

Model W 0.8295 1 2.0 41.0 410 00216 e
P 0.1705 2.0 41.0 41.0 0.0216 e
L 0.2056 2.0 41.0 410 0.0216 e
R 0.2056 2.0 41.0 410 0.0216 e

Residual 62

Total 63

e = exact, a = approximate, u = upper bound on F

W=Wilks' lambda, L = Lawley-Hotelling trace, P = Pillai's trace, R =
Roy's largest root

Source: Field data, 2021

The tests found the training schedule significant, as explained by HR from
the initial stage to the sixth and twelve weeks. The predictive margins plot in
Figure 11 presents the average change in HR within each group for the three

measures taken.
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Adjusted Predictions of group with 95% Cls
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Figure 11: Margins-plot of HR for each group for the three measures
Source: Field data, 2021
The plot depicts a significant HR reduction among participants of the CTT

and OTT groups in the first six weeks. The fact that the three lines indicated a
relatively parallel nature proved that the two training schedules had relatively
identical effects on HR in both the six and twelve weeks of training. The
significance of the differences between the drops in the respective measure is

summarized in Table 11.
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Table 11: Margins Comparison between the CTT and OTT on HR

Delta-method Unadjusted

Interactions Margin mean Std. Err. Groups
_predict#group

Initial#CTT 75.18 2.08 DE

Initial#OTT 79.64 2.08 E
Week6#CTT 73.59 2.01 BC
Week6#OTT 78.45 2.01 C
Week12#CTT 71.50 1.86 A
Week12#OTT 76.40 1.86 ABD

Note: Margins sharing a letter in the group label are not significantly
different at the 5% level.

Source: Field data, 2021

The results in Table 11 indicates that the initial margin means of the two
groups were relatively identical. It could be observed that the average HR
between the participants in both schedules and exercise protocol was relatively
identical after six weeks and 12 weeks. Hence, it could be concluded that the
difference between the HR of the participants in the CTT and the OTT was not
statistically significant. The major conclusion from the analysis was that training,
in general, is effective at reducing the HR of the participating individuals,
irrespective of the training schedule option, but the longer the duration in terms of
the number of weeks of the training schedule, the higher the drop in HR of the
participants, keeping other factors constant. The outcome is consistent with the

results of White et al. (2010), who observed that training effectively improves
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participants’ HR, but the three-per-week exercise indicated no statistical
superiority over other types of exercise. They further explained that training
becomes important in improving HR because, during exercise, there is an increase
in lipoprotein lipase activities. Consequently, regular exercise or training results
in a larger and stronger HR over time, allowing for more significant blood
supplies to be ejected with each beat, lowering the HR (Vella, Taylor & Drummer

2017).

Further, the result of analysis and comparison of the effectiveness of CTT
and OTT in reducing the percent body fat (%BF) of the participants is also
presented. Figure 12 presents the mean plots of participants’ body fat for the

initial stage, 6 weeks, and 12 weeks after training in each schedule.

CTT ........... . ...... ... .......................................................................
OTT ............................................................................ Q00 -
I I I I
28 30 32 34 36
® mean of initial_BF ® mean of week6 BF

® mean of weekl1l2 BF

Figure 12: Mean plot of participants %Body Fat (actual) for 1%, 6™ and 12"
weeks on exercise training schedules
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Source: Field data, 2021

The results suggests that the training reduced body fat percentage in both
training schedules after the first 6 weeks and after the first 12 weeks. The mean
plot was presented on a percentage scale to compare the reductions in the means

for the two training schedules, as presented in Figure 13.

CTT ..... ‘. .................................................... .. .......................... . .........
OTT ......................... @ e Qe @ s
[ [ [
32.5 33 33.5 34
percent
® mean of initial_BF ® mean of week6 BF

® mean of week12 BF

Figure 13: Mean plot of participants’ %BF for the 1%, 6™ and 12" weeks

Source: Field data, 2021.
The plot indicated that the reduction in percent body fat within the first 6

weeks and in the 12 weeks was greater for the participants in the CTT than those
involved in the OTT. Furthermore, the results suggest that irrespective of the
duration of the training, a CTT schedule was more effective in reducing body fat

than OTT schedule and protocol a week. The significance of the observed mean
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difference was tested using the paired sample t-test for the means in each schedule

and the independent sample t-test for the comparison across the two groups.

Table 12: Paired sample t-test Results of Training among Participants

Initial versus Week 6 Initial versus Week 12
Schedule  Diff (initial-week6) t Diff (initial-week 6) t
CTT 0.40 7.§6% N\ .18 9.17**
OTT 0.22 4.99** 0.75 11.37**
Note: N=64, ** indicates significance at a 5% significance level

Source: Field data, 2021

The result, as presented in Table 12, suggested that the body fat
percentage of participants in the CTT group was reduced by about 0.40 in the first
six weeks compared to the initial percentage of body fat, and the difference was
statistically significant at the 5% significance level. This implies that the
percentage of body fat in the sixth week was significantly lower than the initial
percentage body-fat level of the respondents. Also, the percentage of body fat of
the OTT participants reduced by 0.22 in the sixth week compared to the initial
body fat, and the result was statistically significant at the 5% significance level.
The reduction in body fat suggests that the CTT schedule and protocol reduced
the percentage of body fat relatively more than the OTT schedule and protocol

within the first 6 weeks. When the training was extended to 12 weeks, the
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participants in the CTT group had their percent body fat reduced by about 1.18,
but that of OTT group was reduced by about 0.75. Compared to the initial
percentage of body fat, the percentage of body fat in the 12 weeks was
significantly reduced in both training schedules, but the reduction in CTT was
more.

To ensure the validity of the estimated results, the three body fat
percentage measures were examined in the MANOVA framework to determine
whether the training schedule significantly explained the participants’ body fat

percentage.

Table 13: MANOVA Outputs of % Body-Fat based on Training Schedule

Groupings
Source Statistic df  F(dfi, df2)= F Prob>F
Model w 064 1 3.0 40.0 7.65 0.0004 e
P 0.36 3.0 40.0 7.65 0.0004 e
L 0.57 30 40.0 7.65 0.0004 e
R 0.57 3.0 40.0 7.65 0.0004 e
Residual 62
Total 63

e = exact, a = approximate, u = upper bound on F

W=Wilks’ lambda, L = Lawley-Hotelling trace, P = Pillai’s trace, R =
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Roy’s largest root

Source: Field data, 2021

All five independent tests indicated that the training schedule and
protocols significantly explains the respondents’ body fat percentage from the
initial stage to the sixth and twelveth weeks. The predictive margins plot, as
presented in Figure 14, shows the average change in percent body fat within each

group for the three measures taken.

Adjusted Predictions of group with 95% Cls
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—— week6_BF

Figure 14: Margins-plot of % Body Fat for each group for the measures
taken

Source: Field data, 2021

161

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

The plot depicts a significant percentage of body fat reduction among
participants of the CTT group and the OTT group in the first six weeks, but the
declines were very marginal. The plot suggests that the reduction in the 12th week
was significantly wider for both training schedules and protocol. The significance
of the differences between the drops in the respective measure is summarised in

Table 14.

Table 14: Margins Comparison between the CTT and OTT on %BF

Delta-method Unadjusted

Interaction Margin Std. Err. Groups
initial#CTT 30.27 1.96 E
initial#OTT 35.24 1.96 D
Week6#CTT 29.87 1.94 BCD
Week6#OTT 35.02 1.94 C
Week12#CTT 29.09 1.92 A
Week12#0TT 34.49 1.92 ABE

Note: Margins sharing a letter in the group label are not significantly
different at the 5% level.

Source: Field data, 2021.

The results in Table 14 indicate that the initial margin of percent body fat

means of the two groups was significantly different at the initial stages of the
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analysis (no repetition of a letter). After 6 and 12 weeks, it was clear that both
groups had similar average body fat percentages. Accordingly, it was determined
that, at the 5% significance level, there was no statistically significant difference
between the CTT and OTT participants’ body fat percentages. The primary
finding of the analysis was that training is effective at decreasing participants’
percent body fat regardless of the training schedule and protocol option, with the
longer the duration in terms of the number of weeks of the training schedule and
protocol, the greater the reduction in percent body fat of the participants in both
exercise protocols. Research backs up the common sense finding that more
exercise leads to less overall body fat (Bradbury, et al., 2017; Chung et al., 2017,
Kolahdouzi et al., 2019) as demonstrated in the current study.

It was further observed that the success achieved in reducing body fat
from training does not significantly depend on whether the training was thrice a
week or once a week so faar the dose is adequate. The observation that training
significantly reduces the participant’s body fat supports the findings of Silva et al.
(2020), who found that moderate exercise decreases blood pressure and body fat
percentage. The finding of this study that, type of training matters less for the
effectiveness of training on percent body fat is consistent with the results of
Alizadeh et al., (2021), which found single and multiple training exercises equally
effective at reducing body fat.

The outcome, however, contradicts the results of O’Donoghue et al.
(2021), and Clark and Goon (2015) and Skyes, Choo, and Cotterrell (2004), who,

although found training to be effective at reducing body fat, also observed that

163

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

type of training significantly influences the effectiveness of exercise on body fat.
Clark and Goon found multiple or CTT to reduce body fat more effectively than
OTT. In order to secure a substantial decrease in body fat percentage,
O’Donoghue et al. (2021) advocated a combination of several exercise
programmes. Training’s efficacy in decreasing body fat was also proven by Bray
et al. (2016), who highlighted the direct effects of exercise on the body and its
positive effects on glucose homeostasis.

Skyes, Choo, and Cotterrell (2004) found the single-time exercise more
effective at reducing body fat percentage among participants. They concluded that
a single-time exercise increases the high-density lipoprotein (HDL) cholesterol
more than multiple exercises, which explains its effectiveness in reducing body
fat percentage. HDL is considered “good” cholesterol because it removes harmful
cholesterol from circulation and transports it back to the liver, where it may be
metabolized (Jakicic, 2001). In the Ghanaian context, the study of Osei-Tutu and
Campagna (2005) also reached a conclusion that this current study contradicts.
Their study concluded that the single-time training exercise was more effective
than multiple training exercises in reducing body fat. This could be as a result of
the type of sample used, age and the fitness level of the participants. Rodriguez-
Hernandez and Wadsworth (2019) made a similar observation to that of Osei-
Tutu & Campagna outside Ghana.

This session also presents the analysis and comparison of the effectiveness

of CTT and OTT protocols in reducing the BMI of the participants. Figure 15
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presents the mean plots of participants’ BMI for the initial stage, 6 weeks, and 12

weeks after training in each schedule.

CTT ................ @ - @ s o -
OTT‘ ...................... @ - @
I I I I I
23.4 23.6 23.8 24 24.2
® mean of initial_bmi ® mean of week6_bmi

® mean of week12 bmi

Figure 15: Mean plot of participants BMI (actual) for the 1%, 6™ and 12"

weeks

Source: Field data, 2021.

The results showed that the training process reduced BMI in both training
schedules after the first 6 weeks and after the 12 weeks. To compare the reduction
in the means for the two training schedules over the periods, the mean plot was

presented on a percentage scale, as shown in Figure 16.
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Figure 16: Mean plot of participants’ BMI (percent) for the three occasions
Source: Field data, 2021

The plot revealed that the reduction in BMI within the first 6 weeks was
relatively identical for the participants in the CTT and those involved in the OTT.
However, the participants in the CTT group indicated a greater reduction in BMI
than those in the OTT group after 12 weeks of training. The results suggest that in
the short period, CTT and OTT resulted in a relatively identical reduction in BMI,
but CTT was more effective at reducing BMI than OTT in the long period. The
significance of the observed mean differences was tested using the paired sample
t-test for the means in each schedule and MANOVA, margins, and margins-plot

for the comparison across the two groups.
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Table 15: Paired sample t-test results of Training among Participants

Initial versus Week 6 Initial versus Week 12
Schedule Diff (initial-week6) t Diff (initial-week 6) T
CTT 0.26 5.14** 0.72 10.67**
OTT 0.24 4.75** 0.47 7.78**
Note: N=64, ** indicates significance at a 5% significance level

Source: Field data, 2021

The result, as presented in Table 15, indicated that the BMI of the
participants in the CTT group was reduced by about 0.26 in the first six weeks
compared to the initial BMI. Statistical analysis showed a significant difference at
the 5% level. Also, the participants in the OTT had their BMI reduced by about
0.24 in the sixth week compared to the initial BMI, and the result was statistically
significant at the 5% significance level. The results imply that the BMI in the
sixth week was significantly lower than that of the initial BMI level of the
participants before the training started in both schedules. The comparison in the
BMI figures of the participants suggests that the CTT schedule reduced the BMI
relatively more than the OTT schedule within the first six weeks. When the
training was extended to 12 weeks, the participants in the CTT group had their
BMI reduced by 0.72, but that of the participants in the OTT group was reduced
by 0.47. Compared to the initial BMI, the BMI in the 12th week was significantly

reduced in both training schedules, but the reduction in CTT was relatively more.
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The MANOVA model was fixed to compare the effectiveness of the two
training schedules in reducing the BMI of the participants in terms of the
magnitude of the reduction. Table 16 presents the MANOVA results used for the

margin mean analysis.

Table 16: MANOVA Outputs of BMI based on Training Schedule Groupings

Source Statistic df  F(df1, df2= F Prob>F

Model w 081 1 3.0 40.0 321 0.0332 e
P 0.19 3.0 40.0 321 00332 e
L 0.25 310 40.0 321 00332 e
R 0.25 3.0 400 321 0.0332 e

Residual 62

Total 63

e = exact, a = approximate, u = upper bound on F

W=Wilks' lambda, L = Lawley-Hotelling trace, P = Pillai's trace,

R = Roy's largest root

Source: Field data, 2021.

The observation that all five independent tests found the training schedule
to be significant explains the BMI of the respondents from the initial stage to the

sixth week and the twelveth week. The predictive margins plot, as presented in
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Figure 17, shows the case of the average change in BMI within each group for the

three measures taken.

Adjusted Predictions of group with 95% Cls
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Figure 17: Margins-plot of BMI for each group for the sixth and twelveth
weeks of exercise training

Source: Field data, 2021.

The plot depicts a significant BMI reduction among participants in the
CTT group and those in the OTT group in the sixth and twelveth weeks. The plots
suggest that the decrease after twelve weeks was significantly greater for
participants in the CTT group than those in the OTT group. The significance of
the differences between the reductions in the respective measures is summarised

in Table 17.

169

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Table 17: Margins Comparison between the CTT and OTT on BMI

Delta-method Unadjusted
Interaction Margin Std. Err. Groups

_predict#group

Initial#CTT 24.23636 .8158001 C

Intial#OTT 23.82273 .8158001 E

Week6#CTT 23.98182 .7955269 B
Week6#OTT 23.58182 .7955269 D
Week12#CTT 23.51364 .71861221 A DE
Week12#0TT 23.35 71861221 ABC

Note: Margins sharing a letter in the group label are not significantly
different at the 5% level.

Source: Field data, 2021

The results in Table 17 indicate that the initial margin BMI means of the
two groups were significantly different at the initial stages of the analysis (no
repetition of a letter). It could further be observed that the differences persisted
after the first six weeks, but the difference vanished after 12 weeks of training in
both schedules. Because the BMI was higher among the participants in the CTT

group (mean = 24.24) than those in the OTT group (23.82), the identical
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performance in the 12th week indicated that the participants in the CTT group
reduced their BMI more within the period. Hence, it could be concluded that the
CTT schedule reduces the BMI of the respondents more than the OTT training
schedule.

The primary conclusion from the analysis is that training, in general, is
effective at reducing the BMI of the participating individuals irrespective of the
training schedule option, but the longer the duration of the training schedule in
terms of the number of weeks, the higher the reduction in BMI of the participants
especially for the CTT schedule. The reason exercise could be effective at
reducing BMI could be traced from the direct relationship between BMI and body
fat as the individual exercises. As the body fat of the trainer reduces, given the
height, the BMI automatically falls since the numerator, (weight), in estimating
the BMI, falls (Kelley et al., 2015).

The result that all forms of exercise significantly reduce the BMI of the
participants is in support of the earlier study by Alizadeh et al. (2013). Alizadeh et
al. indicated that multiple short exercises for 150 minutes or more per week
(CTT) are more effective at reducing weight among participants than single
prolonged exercises. Furthermore, Clark (2015) indicated that a higher exercise
intensity and energy expenditure could significantly reduce the BMI and body fat
of the participants.

When the results from the two exercise protocols were compared, it was
observed that the CTT exercise protocol significantly reduced BMI more than the

OTT exercise protocol. The comparison indicated that the ability of training to
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influence the BMI of the participants depends on the nature of the training. The
observation is consistent with the findings of Clark (2015), who concluded that
multiple-time exercise intervention could significantly reduce individuals’ body
weight and body fat than other types of training. Alizadeh et al. (2016) also
observed that multiple-time training exercises have very high effects on BMI, as
observed in this current study. On the other hand, Themistocleous, Agathangelou,
and Stefanakis (2021) observed that exercise training, irrespective of training,
significantly improves the BMI of the participants.

Hypothesis 3: There will be no gender differences on the effect of long
duration and thrice per week aerobic exercise programmes on selected
physiological and anthropometric health markers of a keep fit club members
in Accra after 12 weeks of exercising.

This hypothesis tested the statistical significance of the moderating role of
gender of the participants on the effectiveness of the exercise protocols on the
selected anthropometric and physiological measures. The analysis was done on
each of the selected variables and discussed accordingly. The analyses used the
one-sample t-test of the mean and paired sample t-test comparison of means.

Figure 18 presents the mean plot of the respondents’ average SBP across gender

and training schedules.
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Figure 18: Mean plot of SBP over Gender and Exercise protocol
Source: Field data, 2021

The results revealed that the mean SBP of males in the CTT group was
about 134.91 at the onset of the training, which reduced to 129.18 after 12 weeks.
The paired sample t-test results suggests that the SBP of the male participants in
the CTT group significantly reduced by about 5.73 at the 5% significance level (t

= 6.79, df = 15, Ha: mean (diff) > 0, p-value = 0.00).

Also, the males in the OTT group began the training with an average SBP
of about 117.55 and ended with an average SBP of about 115.00. The paired
sample t-test indicated that the SBP of the males in the OTT group significantly
reduced by about 2.55 at the 5% significance level (t = 2.23, df = 15, p = 0.02).
The average reduction in SBP of males in the CTT group was about twice that of

the males in the OTT group, which confirms the observation that CTT training
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could be more beneficial to males than OTT training when it comes to reducing

SBP.

The results in Figure 18 further suggest that the females in the CTT group
began with an average SBP of about 125.64 and ended with 122.27 after 12 weeks
of training. The paired sample t-test results indicate that females in the CTT group
reduced SBP by about 3.36, and the difference was statistically significant at the
5% significance level (t = 5.68, df = 15, p = 0.00 ). Also, the females in the OTT
group began the training with an average SBP of 120.91 and ended with an
average SBP of about 115.54. The mean comparison test suggested an average
reduction of about 5.36 (t = 10.74, df = 15, p-value = 0.00) for males participating
in the OTT. The percentage plots of the means, as presented in Figure 19,

summarises the results discussed above.
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Figure 19: Mean plot of SBP (percent) over Gender and Training
Source: Field data, 2021

The moderating role of the gender of the participants on the effectiveness
of the exercise protocols on DBP reduction was examined in this session. Figure
20 presents the mean plot of the respondents’ average DBP across gender and

training schedules.
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Figure 20: Mean plot of DBP over Gender and Exercise protocol
Source: Field data, 2021

The results indicated that the mean DBP of males in the CTT group was
about 85.6364 at the onset of training, which reduced to 81.616 after 12 weeks.
The paired sample t-test results suggest that the SBP of the male participants in
the CTT group significantly reduced by about 5.727 at the 5% significance level (t
= 4.000, df = 15, Ha: mean(diff) > 0, p-value = 0.000). Also, males in the OTT
group began the training with an average DBP of about 80.9091 and ended with
an average DBP of about 78.272. The paired sample t-test indicates that the DBP
of the males in the OTT group significantly dropped by about 2.636 (t = 5.823, df
=15, p = 0.000). The average drop in DBP of males in the CTT group was about
1.5 times that of the males in the OTT group, which confirms the observation that
CTT training could be more beneficial to males than OTT training when it comes
to reducing DBP.
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The results in Figure 20 further revealed that the females in the CTT group
began with an average DBP of about 79.454 and ended with 78.181 after 12
weeks of training. The paired sample t-test results indicate that females in the
CTT group dropped in DBP by about 1.272, and the difference was statistically
significant at the 5% significance level (t = 2.353, df = 15, p = 0.020). Also, the
females in the OTT group began the training with an average DBP of about
79.0909 and ended with an average DBP of about 77.454 after the 12 weeks of
training. The mean comparison test suggests an average significant drop of about
1.636 (t = 3.008, df = 15, p-value = 0.006) for males participating in the OTT.
The percentage plots of the means, as presented in Figure 21, summarise the

results discussed above.
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Figure 21: Mean plot of DBP (percent) over Gender and Training
Source: Field data, 2021
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The results indicate that the CTT training leads to a significantly broader
drop in DBP for females and males when all other factors are constant. The
results support the findings of Imamura, et al., (2004) who concluded that gender
moderates the effects of training on DBP but matters only to females regarding
SBP. A similar explanation could be that the endurance of males for the multiple
training exercises could be considered to be higher than that of the females;
hence, females may find the OTT an easy option than the multiple exercise plan
(Paoli et al., 2013; Lim et al., 2011).

The moderating role of the gender of the participants on the effectiveness
of the exercise protocols on HR reduction was examined in this hypothesis. The
analysis used the mean and paired sample t-test comparison of means. Figure 21
presents the mean plot of the respondents’ average HR (HR) across gender and

training schedules.
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Figure 22: Mean plot of HR over Gender and Exercise protocols
Source: Field data, 2021

The results showed that the mean HR of males in the CTT group was
about 76.00 at the beginning of the training, which reduced to 71.55 after 12
weeks. In addition, the paired sample t-test results revealed that the HR of the
male participants in the CTT group significantly decreased by 4.45 at the 5%
significance level (t = 6.69, df = 15, Ha: mean (diff) > 0, p-value = 0.000 ). Also,
the males in the OTT group began the training with an average HR of 80.82 and
ended with an average HR of 77.36. The paired sample t-test indicates that the HR
of the males in the OTT group significantly reduced by 3.45 (t = 6.536, df = 15, p
= 0.000). The results of the one-sample t-test suggest that the average reduction
in HR of males in the CTT group was significantly higher than that of the males
in the OTT group (t = -1.86, df = 15, p = 0.046), which suggests that CTT training
is more beneficial to males than OTT training when it comes to reducing the HR.
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The results in Figure 22 further revealed that the females in the CTT group
began with an average HR of 74.36 and ended with 71.45 after 12 weeks of
training. The paired sample t-test results indicate that females in the CTT group
reduced HR by about 2.90, and the difference was statistically significant at the
5% significance level (t = 11.61, df = 15, p = 0.000). Also, the females in the OTT
group began the training with an average HR of 78.45 and ended with an average
HR of 75.45. The mean comparison test indicated an average significant reduction
of 3.00 (t = 1.744, df = 15, p-value = 0.04) for females that participated in the
OTT protocol. The percentage plots of the means (Figure 22), summarise the

results.

The results indicate that the CTT training leads to a significantly greater
percentage reduction in HR for males than females. In comparison, the OTT
training schedule leads to a greater percentage reduction in HR for females than
males when all other factors are constant. The results suggest that gender
moderates the effects of the training type on HR, keeping all other factors

constant.

This discovery that training has different effects on men and women
agrees with those of several previous studies (Sydo et al., 2014; Marfell-Jones et
al., 2006 ). According to Sydo et al., the HR responses to exercise differ between
sexes. Using the standard formula (220-age), Sedo et al. found that men’s HR
responses were similar to those obtained, but women’s peak HR had a lower
intercept and fell more slowly with age (206-0.88age). Therefore, men and

women of the same age can have differing HR response rates to the same type of
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exercise, even if all other parameters are constant. In contrast, Marfell-Jones et
al., found that a well-designed 12-week endurance-training programme reduced

resting and submaximal HR in both young and old persons.

Further, the moderating role of the gender of the participants on the
effectiveness of the exercise protocols on percent body fat reduction was
examined. Figure 23 presents the mean plot of the respondents’ average

percentage of body fat (%BF) across gender and training schedules.
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Figure 23: Mean plot of percentage BF over Gender and Exercise protocol

Source: Field data, 2021.

The results indicated that the mean %BF of males in the CTT group was
about 22.04 at the beginning of the training, which reduced to 21.15 after 12
weeks. The paired sample t-test results suggest that the %BF of the male

participants in the CTT group significantly reduced by about 0.88 at the 5%
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significance level (t = 5.06, df = 15, Ha: mean(diff) > 0, p-value = 0.000). Also,
the males in the OTT group began the training with an average %BF of about
35.25 and ended with an average %BF of about 34.64. The paired sample t-test
indicated that the %BF of the males in the OTT group significantly dropped by
about 0.61 (t = 9.091, df = 15, p = 0.000 ). The average drop in %BF of males in
the CTT group was higher than that of the males in the OTT group, which implied
that CTT training could be more beneficial to males than OTT training when it

comes to reducing percent body fat.

The results in Figure 23 further revealed that the females in the CTT group
began with an average %BF of about 38.51 and ended with 37.04 after 12 weeks
of training. The paired sample t-test results indicated that females’ %BF in the
CTT group dropped by 1.47, and the difference was statistically significant at the
5% significance level (t = 10.050, df = 15, p = 0.000). Also, the females in the
OTT group began the training with an average %BF of 35.24 and ended with an
average %BF of about 34.34. The mean comparison test suggested an average
significant reduction of about 0.90 (t = 1.744, df = 15, p-value = 0.000) for males
participating in the OTT. The percentage plots of the means (Figure 24), present

the summary of the results.
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Figure 24: Mean plot of %BF over gender and training
Source: Field data, 2021

The results indicate that the CTT training leads to a greater percentage
reduction in %BF for both males and females. In comparison, the OTT training
schedule leads to a lower percentage reduction for females than males when all
other factors are constant. The observation that both types of training were
significantly effective for males was consistent with the studies of Kolahdouzi et
al. (2019), who reached a similar conclusion after comparing single and multiple
exercises. Females were found to benefit less from a single exercise per week
compared to three times per week, which implies they have different responses to
training types when it comes to reducing the percentage of body fat. Bradbury et
al. (2017) observed the correlation between the BMI of males and females, which

could explain the differences observed in the current study about the gender
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effects of training exercises. Bradbury et al. indicated that though strong positive
correlations exist between the percentage of body fat and BMI among males and
females, the strength is more muscular among females than among males. They
concluded that among males and females of identical BMI, females are more
likely to have a higher percentage of body fat than males, which explains why

some training exercises that could work for males may not work for females.

A study by Min et al. (2019) empirically estimated the differences in the
percentage of body fats for males and females after controlling for BMI. Earlier,
Kim, Ko, Seo, and Kim (2018) concluded that for the same level of BMI, the
percentage of body fat of females was 10.4% higher than that of males, which
could make them respond differently to different durations and intensities of
training when it comes to reducing body fat. When comparing genders, Donnelly,
Hill, Jacobsen, Potteiger, and Sullivan (2003) discovered that women significantly
reduced body fat. There was a significant weak to moderate negative linear link
between the percent body fat and normalised strength in both sexes, as shown by
Williams, Wood, Collins, and Callister (2015). Women, however, had more
robust relationships. Nicklas et al. (2009) agreed with these findings and

suggested that combination intervention would be most beneficial to women.

This session focused on the moderating role of the gender of the
participants on the effectiveness of the exercise protocols on the reduction of
BMI. The analysis used the mean and paired sample t-test comparison of means.
Figure 25 presents the mean plot of the respondents’ average BMI across gender

and training schedule.

184

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

CTT @ @

male
OTT .......................................... ’ ........ ’ ...........................................

CTT e L Y o
female
OTT | 0 Y @ oo e

I I
22.5 23 23.5 24 24.5 25

® mean of initial_bm® mean of week12_ bm

Figure 25: Mean plot of BMI over gender and exercise protocol
Source: Field data, 2021

The results indicated that the mean BMI of males in the CTT group was
23.25 at the beginning of the training, which reduced to 22.55 after 12 weeks. The
paired sample t-test results revealed that the BMI of the male participants in the
CTT group significantly reduced by about 0.70 at the 5% significance level (t =
8.21, df = 15, Ha: mean(diff) > 0, p-value = 0.00). Also, the males in the OTT
group began the training with an average BMI of 24.09 and ended with an
average BMI of about 23.76. The paired sample t-test indicated that the BMI of
the males in the OTT group significantly reduced by 0.33 (t =5.29, df = 15, p =
0.00). The average reduction in BMI of males in the CTT group was 0.37 higher

than that of the males in the OTT group, which implied that CTT training could
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be more beneficial to males than OTT training when it comes to reducing the

BMI.

The results in Figure 25 further implied that the females in the CTT group
began with an average BMI of about 25.23 and ended with 24.48 after 12 weeks
of training. The paired sample t-test results indicate that the females in the CTT
group reduced BMI by about 0.75, and the difference was statistically significant
at the 5% significance level (t = 6.84, df = 15, p = 0.00). Also, the females in the
OTT group began the training with an average BMI of 23.56 and ended with an
average BMI of 22.94. The paired sample mean comparison test suggested an
average significant reduction of 0.62 (t = 7.18, df = 15, p-value = 0.00) for males
participating in the OTT. The percentage plots of the means, as presented in

Figure 26, summarise the results.
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Figure 26: Mean plot of BMI (percent) over gender and exercise protocol

Source: Field data, 2021.

The results indicate that the CTT training leads to a significantly greater
percentage reduction in BMI for both males and females. In contrast, the OTT
training schedule leads to a smaller percentage drop for females than for males
when all other factors are constant. The outcome implied that females can achieve
relative success in reducing BMI whether training is organised thrice a week or
done once a week but long enough. However, males can achieve more success at
reducing BMI by participating in three-times-a-week training sessions as against
doing a single prolonged training programme at the weekend. Studies of Min et

al. (2019) and Atikovic et al. (2014) empirically found males and females to differ
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in their responses to exercises in terms of the level of motivation and responses to
weight stigma. Xu et al. (2017) found that the BMI of males is influenced by
several factors that do not significantly affect the BMI of females. Min et al.
stated that males naturally tend to reverse their gains in BMI more from exercises,
which may explain why single-time training was less effective for males than
multiple-time training. That is, single-time training has longer rest time that
allows the gains in BMI in males to be lost, but the loss is relatively slow in

females (Min et al.,).

Hypotheses 4: There will be no age differences on the effect of long duration
and thrice per week aerobic exercise programme on selected physiological
and anthropometric health markers of a keep fit club members in Accra
after 12 weeks of exercising.

This hypothesis sought to examine how the age of the respondents
statistically influenced how the two training types affected the anthropometric and
physiological measures of the respondents. The means were the main measure of
central tendency used along with the one-sample t-test and the mean paired
sample t-test. The mean difference was first visualised in the dot plot in terms of

actual and percentages before formal tests of statistical differences were

conducted.

Figure 27 presents the mean plot of the respondents’ average SBP across

age categories and training schedules.
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Figure 27: Mean plot of SBP over age category and exercise protocol
Source: Field data, 2021
The results indicated that the mean SBP of the youths in the CTT group

was 134.91 at the beginning of the training, which reduced to 119.42 after 12
weeks. The paired sample t-test results suggest that the SBP of the adult
participants in the CTT group significantly reduced by 3.17 at the 5% significance
level (t = 5.64, df = 15, Ha: mean (diff) > 0, p-value = 0.00). Also, the youth in
the OTT group began the training with an average SBP of 118.60 and ended with
an average SBP of 114.00. The paired sample t-test indicated that the SBP of the
adults in the OTT group significantly reduced by 4.60 at the 5% significance level
(t =255, df = 15, p = 0.02). The average reduction in the SBP of the youths in
the OTT group was 1.43 more than the youths in the CTT group, which confirms
the observation that OTT training could be more beneficial to youths than OT
training when it comes to reducing SBP.
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The results in Figure 27 further revealed that the adults in the CTT group
began with an average SBP of about 139.50 and ended with about 133.30 after 12
weeks of training. The paired sample t-test results indicate that the SBP of the
adults in the CTT group was reduced by 6.20, and the difference was statistically
significant at the 5% significance level (t = 7.89, df = 15, p = 0.000). Also, the
adults in the OTT group began the training with an average SBP of 120.57 and
ended with an average SBP of about 118.00. The mean comparison test suggested
an average reduction of 2.57, but the difference was insignificant (t = 1.39, df =
15, p-value = 0.11) for adults who participated in the OTT. The percentage plots

of the means, as presented in Figure 28, summarise the results discussed.

CTT .................. @ @ s

youth
OTT R R LR R R PP R PP P TP PP PP PP T PP ®

CTT. ............................................................................................ ®

adult
OTT ....................... ' .......................................... . .............................

I I I
49 49.5 50 50.5 51
percent

® mean of initial_sbp ® mean of week12 sbp

Figure 28: Mean plot of SBP (percent) over age category and exercise
protocol

Source: Field data, 2021
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Generally, the result was that training benefits youth and adults, but has
different effects on the two groups. The observation that training typically helps
reduce the SBP of youth and adults is consistent with the results of Schillaci and
Pucci (2010) and Stevens, Katz, and Huxley (2010). The type of training and age
group results indicated that the CTT training leads to a significantly greater
percentage reduction in SBP for youths than adults. In comparison, the OTT
training schedule leads to a greater percentage reduction for adults than youth
when all other factors are constant. The result implies that, within 12 weeks or
more, individuals must consider their age group before choosing a training plan
that will give them the greatest success in reducing SBP. CTT training involves
multiple training exercises within the week, with three different training exercises
in a week but with a shorter duration. This implies that the participants must
recover from a previous training and training within two days intervals
continuously for 12 weeks. This obviously shall be easier for the youth than the
adults, keeping other factors constant, hence, the observation that the youth
benefits more from this training exercise than the adults. That is, the multiple or
CTT arrangement on its own may constitute a stressful situation for the adults
who may be tired from the previous training before the demand to attend the next
exercise; even if they show up , they may not be fully involved as they did in the
previous exercise. However, the adults may have fully recovered from the stress
of previous training if training is organised weekly, and hence participate fully.

Therefore, though the detraining period reduces the effectiveness of the OTT
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compared to the multiple CTT, the adults may find it an easy exercise and, hence,

benefit more than the youth or other adults in the multiple exercises.

The result on the relationship between age group and training type or plan
supports the outcome of earlier studies. For example, Schillaci and Pucci (2010)
indicated that SBP dropped in the single-exercise group for female adults. The
results, however, contradicted the finding of Cornelissen and Smart (2013) that
both the mild and moderate intensity programmes were influential in blood
pressure reduction for adults. Clark (2015) also suggested that short-interval
training (multiple or CTT) instead of OTT (single training) was statistically
significant in reducing blood pressure, lipid profile, and physical function during

aging, but the current study reached the opposite conclusion.

Based on the results that CTT was effective for youth and males in
reducing blood pressure, one would expect youth and males to endure more than
females and adults. Woo, Derleth, Stratton, and Levy (2006) observed that young
participants, irrespective of sex, benefit more from multiple training exercises
three times a week by about 2-7%. The current study observed about a 5%
reduction for young participants, which is within their hypothesised range.
Schwingshakl et al., (2013) also concluded that though both multiple and OTT is
beneficial to older participants’ blood pressure, the former training had an
additional positive impact of reduced arterial stiffness in treated hypertensive

subjects.

192

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Similarly, the moderating role of age categories (youth against adults) of
the participants on the effectiveness of the exercise protocols on DBP reduction
was examined. Figure 29 presents the mean plot of the respondents’ average DBP

across age categories and training schedules.
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Figure 29: Mean plot of DBP over age category and exercise protocol
Source: Field data, 2021

The results showed that the mean DBP of the youth in the CTT group was
81.000 at the beginning of the training, which reduced to 78.5833 after 12 weeks.
The paired sample t-test results suggest that the SBP of the youth participants in
the CTT group was significantly reduced by 2.416 at the 5% significance level (t
=5.636, df = 31, Ha: mean(diff) > 0, p-value = 0.000). Also, the youth in the OTT
group began the training with an average DBP of 77.400 and ended with an

average DBP of 76.133 after 12 weeks of training. The paired sample t-test

indicated that the DBP of the males in the OTT group significantly dropped by
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1.2667 at the ten percent significance level (t = 2.522, df = 31, p = 0.012). The
average drop in DBP of youth in the CTT group was twice that of the youths in
the OTT group, which confirms the observation that CTT training could be more
beneficial to youths than OTT training when it comes to reducing DBP.

The results in Figure 29 further suggest that the adults in the CTT group
began with an average DBP of about 86.000 and ended with about 81.600 after 12
weeks of training. The paired sample t-test results indicate that adults in the CTT
group dropped in DBP by about 4.4000, and the difference was statistically
significant at the 5% significance level (t = 6.127, df = 31, p = 0.000). Also, the
adults in the OTT group began the training with an average DBP of 83.285 and
ended with an average DBP of 81.428 after 12 weeks of training. The mean
comparison test suggested an average statistically significant drop of 1.857 for
adults that participated in the OTT. The percentage plots of the means, as

presented in Figure 30, summarise the results.
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Figure 30: Mean plot of DBP (percent) over age category and exercise
protocol
Source: Field data, 2021.

The results indicate that the CTT training leads to a significantly wider
drop in DBP for youths and adults when all other factors are constant. The
analysis of gender and age suggests that both variables significantly moderate the
relationship between training type and its effects on DBP. The results on the age
group are consistent with the studies of Paoli et al. (2013) on adults, which
observed that age matters in the effectiveness of training on DBP.

The moderating role of age categories (youth against adults) of the
participants on the effectiveness of the exercise protocols on HR reduction was
examined. Figure 31 presents the mean plot of the respondents’ average HR

across age categories and training schedules.
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Figure 31: Mean plot of HR over age category and exercise protocol

Source: Field data, 2021.

The results revealed that the mean HR of youth in the CTT group was
76.42 at the beginning of the training, which reduced to 72.67 after 12 weeks. The
paired sample t-test results suggest that the HR of the youth participants in the
CTT group was significantly reduced by 3.75 at the 5% significance level (t =
5.46, df = 15, Ha: mean (diff) > 0, p-value = 0.000). Also, the youth in the OTT
group began training with an average HR of 80.87 and ended with an average HR
of 77.53. The paired sample t-test indicated that the HR of the males in the OTT
group significantly reduced by 3.34 at the 5% significance level (t = 7.02, df = 9,
p = 0.000). Therefore, the average reduction in HR of youth in the CTT group was
0.42 more than that of the youths in the OTT group, which makes both
approaches relatively good for youth. That is, the one-sample t-test results
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indicated that the mean HR drop of 3.75 for youth in the CTT group was not
statistically significantly different from that of the youth in the OTT group at the

5% significance level (t = -0.606, df = 14, p = 0.556).

The results in Figure 31 further indicated that the adults in the CTT group
began with an average of 73.70 and ended with 70.10 after 12 weeks of exercise.
The paired sample t-test results indicated that the adults in the CTT group reduced
HR by 3.6, and the difference was statistically significant at the 5% significance
level (t = 13.500, df =9, p = 0.000). Also, the adults in the OTT group began the
training with an average HR of 77.00 and ended with an average HR of 74. The
mean comparison test suggested an average reduction of 3.00, and the difference
was statistically significant (t = 7.94, df = 9, p = 0.001) for adults that participated
in the OTT. That is, the one-sample t-test results indicated that the mean HR drop
of 3.60 of youth in the CTT group was statistically significantly higher than that
of the youth in the OTT group (3.00) at the 5% significance level (t = -0.606, df =
14, p = 0.025).

The percentage plots of the means, as presented in Figure 32, summarise

the results.
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Figure 32: Mean plot of HR (percent) over age category and exercise protocol

Source: Field data, 2021

The results indicate that CTT training leads to a significantly greater
percentage reduction in HR for youths than adults. In contrast, the OTT training
schedule leads to a more significant percentage drop for adults than for the youth
when all other factors are constant. This observation is consistent with the earlier
results of Cornelissen and Smart (2013) and Clark (2015) who observed that
young men and women that engage in multiple or CTT reduce HR on average of
8% and 6%, respectively

The general conclusion from the results is that the youth could achieve the
desired HR reduction from either the CTT or OTT training exercise, but the CTT
exercise was more effective at reducing the HR of adults than the OTT exercise.

The result that the type of training schedule does not matter for the reduction of
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HR for youth supports the findings of Cornelissen and Smart (2013)). Woo et al.
(2006) explained why training type might matter for older people when it comes
to reducing HR. Woo et al. found that older age is associated with decreased
exercise efficiency and an increase in the oxygen cost of exercise, which
contributes to a reduced exercise capacity. Hence, older people may require
continuous or multiple exercises to reduce HR compared to younger people.

Theoretically, the fact that age explains the effects of exercise on HR was
an a priori expectation based on the formulae for determining the maximum HR
of an individual. The HR is a negative linear function of age estimated as “220-
age” (Sydo, 2014), implying that the maximum HR decreases with time. Hence,
more efforts might be needed at an older than younger age which explains the
different effects of the different training exercises on the youth and the adults.

A similar analysis was done for the participants’ moderating role of age
categories (youth against adults) on the effectiveness of the exercise protocols on
%BF reduction. Figure 33 presents the mean plot of the respondents’ average

%BF across age categories and training schedules.
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Figure 33: Mean plot of %BF over age category and exercise protocol
Source: Field data, 2021.

The results indicated that the mean %BF of youth in the CTT group was
about 32.11 at the beginning of the training, which reduced to 30.94 after 12
weeks. The paired sample t-test results suggest that the %BF of the male
participants in the CTT group significantly decreased by about 1.17 at the 5%
significance level (t = 7.39, df = 15, Ha: mean (diff) > 0, p-value = 0.00). Also,
the youth in the OTT group began training with an average %BF of 32.40 and
ended with an average %BF of 31.63. The paired sample t-test indicated that the
%BF of the males in the OTT group significantly dropped by 0.77 at the 5%
significance level (t = 9.091, df = 14, p = 0.000). The average drop in %BF of
youth in the CTT group was 0.40 more than that of the youths in the OTT group,

which makes both approaches relatively good for youth.
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The results in Figure 33 further revealed that the adults in the CTT group
began with an average %BF of 28.07 and ended with 26.88 after 12 weeks of
training. The paired sample t-test results indicated that adults in the CTT group
dropped in %BF by 1.19, and the difference was statistically significant at the 5%
significance level (t = 5.425, df = 14, p = 0.00). Also, the adults in the OTT group
began training with an average %BF of 41.33 and ended with an average %BF of
4.60. The mean comparison test suggested an average drop of about 0.73, which
was statistically significant at the 5% significance level (t = 6.46, df = 14, p-value
= 0.00) for adults that participated in the OTT. The percentage plots of the means,

as presented in Figure 34, summarise the results discussed.
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Figure 34: Mean plot of %BF over age category and exercise protocol

Source: Field data, 2021.
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The results indicate that the CTT training leads to a greater percentage
reduction in %BF for adults. In comparison, the OTT training schedule leads to a
lower percentage reduction in %BF for the youth when all other factors are
constant. The finding that single-time training was effective for younger trainers
supports the earlier findings of Sykes, Choo, and Cotterrell (2004) and Kim, Ko,
Seo, and Kim (2018). This session also examined the participants’ moderating
role of age categories (youth against adults) on the effectiveness of the exercise
protocols on BMI reduction. Figure 35 presents the mean plot of the respondents’

average BMI (BMI) across age categories and training schedules.
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Figure 35: Mean plot of BMI over age category and exercise protocol

Source: Field data, 2021
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The results indicated that the mean BMI of youth in the CTT group was
24.38 at the beginning of the training, which reduced to 23.60 after 12 weeks. The
paired sample t-test results suggest that the BMI of the youth participants in the
CTT group significantly reduced by 0.78 at the 5% significance level (t = 9.74,
df = 16, Ha: mean(diff) > 0, p-value = 0.00). Also, the youth in the OTT group
began the training with an average BMI of 22.50 and ended with an average BMI
of 22.05. The paired sample t-test indicated that the BMI of the males in the OTT
group significantly reduced by 0.45 at the 5% significance level (t = 5.95 df = 14,
p = 0.00). The average reduction in BMI of youth in the CTT group was 0.33
more than that of the youths in the OTT group, but the one-sample t-test showed
that this difference is not statistically significant at the 5% significance level. The
result implies that both training types were relatively good for the youths.

The results in Figure 35 further revealed that the adults in the CTT group
began with an average BMI of 24.06 and ended with 23.41 after 12 weeks of
training. The paired sample t-test results indicated that adults in the CTT group
reduced BMI by about 0.65, and the difference was statistically significant at the
5% significance level (t = 5.71, df = 14, p = 0.00). Additionally, the adults in the
OTT group began the training with an average BMI of 26.66 and ended with an
average BMI of 26.14. The mean comparison test suggested an average reduction
of 0.51, which was statistically significant at the 5% significance level (t = 4.87,
df = 14, p-value = 0.00) for adults that participated in the OTT. The percentage

plots of the means, as presented in Figure 35, summarise the results discussed.
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The results indicated that both CTT and OTT training were effective for
youths, but only the CTT training was more effective than the OTT training
exercise for adults in reducing the BMI of the respondent. The observation that
age moderates the effects of training on BMI is consistent with the findings of
Ranasinghe et al. (2013). Ranasinghe et al. concluded that until over 60 years, the
relationship between the level of physical fitness and BMI depends on the age of
the individuals, keeping other factors constant. They further found that the nature
and type of exercise matter in the effects of training on individuals of different
age groups and concluded that multiple training exercises (moderate intensity)
could be more effective for older trainers. The fact that single-exercise training
has limited effects on BMI, especially for adults, has a long history, as contained
in (Ferreira et al. 2010; Ryan et al. 1995; Treuth et al. 1994). In situations where
there is challenge of time, the once per week exercise protocol or schedule will

provide the health benefits required.
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CHAPTER FIVE

SUMMARY, CONCLUSIONS, AND RECOMMENDATIONS

The purpose of the study was to determine whether long-duration and
thrice per week aerobic exercise will have any effect on physiological and
anthropometric health markers of a Keep Fit Club Members in Accra. This
chapter presents an overview of the entire work and a summary of the main
findings. It also presents the summary, findings and conclusion based on the main
findings and recommendations based on the conclusions drawn. Finally,
directions for further studies were offered based on the limitations of the study.
Summary

Exercises or organised training have been proven effective at influencing
physiological and anthropometric variables of individuals who engage in them for
a considerable time. The debates, however, have been on how such exercises
should be done and in which sequence they should be done to maximize the
health benefits of training to the participants. The current study joined the debates
by examining how two training schedules and exercise protocols impact selected
anthropometric and physiological variables and how the participants’ gender and
age group moderates such effects. The physiological variables used include SBP,
DBP, HR, percentage of body fat, and BMI.

The study was a quasi-experimental longitudinal study with two
measurements at three different times. That is, the initial physiological variables
of an intact group were taken, followed by another measurement after six weeks

of training and a final measure taken 12 weeks after training. Two groups already
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formed for exercises in the same locality, that is, Gymike Keep Fit Club in Accra,
were purposively selected, and a training schedule was assigned to the respective
groups. One group had a schedule to exercise for 30 minutes each for three days a
week (multiple or CTT), while the second group exercised for 90 minutes
continuous hours once a week (single or OTT).

The data on the two groups were taken and compared for possible
differences. The analysis was purely quantitative and used both descriptive and
inferential statistics. The MANOVA, correlational analysis, paired sample t-test,
and one-sample t-test were used for the inferential analysis. Since the groups were
intact or in place before the study, the base variables were not statistically
identical to allow for an independent sample t-test to compare the means across
the training groups. Instead, the dependent sample t-test was used to first compare
the extent of the difference within the six weeks and the twelve weeks interval for
sex and age group, after which the difference in means was compared across the
groups using a one-sample t-test.

The analysis was done in line with three objectives, each on five
physiological and anthropometric variables. First, the correlations among the five
physiological variables were examined in a pairwise manner for their level of
association. Then the effect of each training schedule on each anthropometric
measure within the sixth and twelfth weeks was assessed using the MANOVA
and margins plots. Finally, the moderating role of sex and age group were
examined for each measure using the dependent sample and one sample t-tests.

The results were then discussed and integrated into the existing literature.

206

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Main Findings

The following main findings were observed based on the research
questions and hypotheses. First, statistically significant correlations were
observed among the physiological and anthropometric variables. Specifically, a
relatively strong positive association was observed between %BF and BMI, a
moderate positive association was found between DBP and SBP, and a weak but
significant negative association was observed between HR and DPB.

Regardless of the type of training plan, it was observed that training
considerably reduced participants’ SBP provided sufficient time is allowed.
Multiple training activities were found to be more successful in lowering SBP
than any single activity within six weeks. On the moderating role of gender, it was
observed that multiple training was more beneficial to males than single training
exercises. In contrast, a single training exercise was more beneficial to females
than multiple training regarding reducing SBP. Finally, the results on the type of
training and age group indicated that the multiple training was more beneficial to
youths than adults, while the single training schedule was more beneficial to
adults than youth regarding reducing SBP.

Training or exercise was also found to significantly reduce the HR of the
participating individuals irrespective of the training schedule option, but the
longer the duration in terms of the number of weeks of the training schedule, the
higher the drop in HR of the participants, keeping other factors constant. Further,

it was observed that multiple training schedules were more effective in reducing
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HR than single training, irrespective of the duration of training (6 weeks or 12
weeks).

On gender, it was observed that the multiple training leads to a
significantly greater percentage reduction in HR for males than females. In
comparison, the single training schedule leads to a greater percentage reduction in
HR for females than males when all other factors are constant. In the age group, it
was found that the youth could achieve the desired HR reduction from either the
multiple or single training exercises, but the multiple exercises were more
effective at reducing HR for adults than the single exercise.

The exercise was again observed to be effective at reducing the percent
body fat of the participants irrespective of the training schedule option, but the
longer the duration in terms of the number of weeks of the training schedule, the
higher the reduction in percent body fat of the participants in both training plans.
It was further observed that multiple training is effective for both males and
females. In contrast, the single training schedule leads to a lower percentage
reduction for females than males when all other factors are constant. Multiple
training exercises were found to be more effective for adults, while single training
was more effective for youth, keeping other factors constant.

The exercise was generally observed to be effective at reducing the BMI
of the participants, but the longer the duration of the training schedule in terms of
the number of weeks, the higher the reduction in the BMI of the participants,

especially for the multiple training schedules. When the results from the two
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exercise options were compared, it was observed that the multiple training
exercises significantly reduced BMI more than the OTT training exercise.

On the moderating role of gender, it was observed that the multiple
training exercises reduced BMI for both males and females, but the single training
exercise was more effective for males than females when all other factors were
constant. The results indicated that both multiple training and single training were
effective for youths at reducing BMI. Still, the multiple training was more
effective for adults than the single training exercise.

Conclusions

The analyses of the primary data collected led to several findings on the
effects of the two training exercises on the five selected physiological variables.
The findings formed the basis for which a number of conclusions were drawn.
First, the study concluded that training is effective at improving blood pressure,
HR, percentage of body fat, and the BMI of participants, but the effectiveness in
all the cases is a direct function of time or duration of training. This conclusion
lends credence to the observed effectiveness of training or exercise in general in
improving the well-being of individuals that engages in it regularly. Further, all
training exercises are effective at improving physiological variables, but some
specific measures respond to particular training better than others. For example,
SBP responds better to multiple training exercises than a single training exercise.
In effect 90 minutes long duration exercise protocol once a week is effective to

improve the health of individuals when they participate for at least 12weeks. This

209

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

is important to those who are busy and have challenges in relation to time to
participate in regular exercise.

In general, the multiple training exercises improved most of the
physiological variables more than the single training exercise, although sex and
age group significantly moderated such effects. Males primarily respond to
multiple training more than females, while females respond better to single
training than males. Younger trainers could improve their physiological variables
with multiple or single training exercises, but older trainers benefit more from
CTT. Hence gender and age group of participants significantly moderates the
effectiveness of training on physiological variables.

It was also concluded that the effectiveness of training in improving
physiological variables depends on the strength of the association among the
physiological variables, which indirectly enforces the effects of the training.
Physiological variables such as percent body fat and BMI record significantly
greater improvement during exercise training due to their high correlation.

The length of the training programme was found to influence the
effectiveness of the training type such that the multiple training exercises
appeared to be more effective in the short run (6 weeks) than the single exercise,
but the difference in effectiveness seemed to level off in the long run (12 weeks)
of training. Hence it was concluded that short-duration programmes could achieve
maximum benefit from multiple training exercises than a single training exercise,
especially when the programme involves more elderly participants.

Recommendations
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The study’s key findings from the premises for the following
recommendations are to be offered. First, individuals need to continue using
either once-per-week or thrice-per-week exercise programmes as non-
pharmacological means to improve physiological or anthropometric variables
(%BF, BMI, SBP, DBP, and HR). Second, the prescription of a training exercise
for clients needs to consider the client’s sex and age for a more effective outcome
on physiological and anthropometric variables improvements. To improve SBP
and HR, males and youths should be encouraged to participate in the three times
per week exercise programme, but females and adults should participate in once
per week-long exercise.

Males, females, and adults should engage in a three times per week
exercise programme to improve %body fat while the youth should exercise once
per week to improve %body fat. When an exercise plan focuses on controlling the
BMI, females and adults are required to follow three times per week exercise
while males and the youth should participate in a once-per-week exercise
programme. As indicated by the findings, the improvement in the physiological
and anthropometric health indices can be said that exercise can be used as a
preventive and curative measure for diseases. Everyone is therefore encouraged to
participate in an exercise programme once per week or three times per week, but
to get the full benefit, three times per week is much recommended.

Suggestions for Further Research
A major strength of the current study was the relatively large sample size

compared to earlier studies on the topic, but the sample size was still small at the
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aggregated gender and age group level. Hence, future studies can expand the
sample size by searching for large training clubs with relatively stable
memberships. Also, other demographic characteristics such as occupation and
income status and other factors like nutrition were not considered in the current
study, which can be considered in future studies. Other physiological variables
excluded from the study could be focused on to advance the argument on
moderating factors to the effectiveness of training schedules on physiological
variables. Another aspect of the training schedule and nature of the physical
activity undertaken could also be considered. Finally, future studies can expand
on the number of groups with more than two training exercises; and make

provisions to include individuals younger than 18 years and older than 60 years.
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“ADULTS PRE-EXERCISE SCREENING TOOL (COMPULSORY)

APPENDIX A

This physical activity readiness questionnaire (PAR-Q) is to identify those

individuals with a known disease, or signs or symptoms of disease, who may be at

a higher risk of an adverse event during physical activity/exercise.

If you answered NO honestly to all PAR-Q questions, you can be reasonably sure

that you can start becoming much more physically active — begin slowly and build

up gradually. This is the safest and easiest way to go.

Please read the questions carefully and answer each one honestly. Tick your

response either Yes or No in the box provided”.

“No. | Questions Yes | No
1 Has your doctor ever said that you have a heart condition and
that you should only do physical activity recommended by a
doctor?
2 Do you feel pain in your chest when you do physical activity?
3 In the past month, have you had chest pain when you were not
doing physical activity?
4 Do you lose your balance because of dizziness or do you ever

lose consciousness?”
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5 “Do you have a bone or joint problem (for example, back,
knee or hip) that could be made worse by a change in your

physical activity?

6 Is your doctor currently prescribing drugs (for example, water

pills) for your blood pressure or heart condition?

7 Do you know of any other medical reason_why you should not

do physical activity?”

“I have read, understood and completed this questionnaire. | believe that to the
best of my knowledge, all of the information | have supplied within this tool is

correct.

Signature

Date

Adopted from:

Canadian Society for Exercise Physiology (2002)”.
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APPENDIX B

Form for Monitoring Clients and for collecting data for Research.

Informed Consent

| agree to participate in this study. Yes ( ) No ( ) Signature: ................

Date: ...............
SECTION A
Biodata
Instruction: Please tick (V) where applicable and write where applicable
Sex: Male( ) Female ()
Agtime. ...... 0. .. 8 years
SECTION B

Physiological Data

Week 1 Week 6 Week 12
Blood pressure (BP): iD ......... mmHg ......... mmHg  ......... mmHg
HR (HR):  ............. 157011 Bl bpm ... bpm
% Body fat (%BF):  ............
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Height: ... (cm) .o em) e (cm)
Weight: ... g— ... O . (Kg)
Hip circumference: ............. CrONIRS ©m) e (cm)
Waist Circumference: ........... B b €M) e, (cm)
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APPENDIX C

ETHICAL CLEARANCE

UNIVERSITY OF CAPE COAST
INSTITUTIONAL REVIEW BOARD SECRETARIA

TE L OSANOO VLIV OSONSTN W/ 02442078 1 .
' 10 cctorate "SCArC .
EMATL b e i gh C/0 Directorate of Rescarch, Innovation and Consultancy

OUR REF: UCC/ARB/A2016/740

YOUR RUF:

OMB NO: 0990-0279 )

T10RG #: TORGO0090Y6 S !’ 3" ULy, 2020
Mr. Nathaniel Atikumi

Department of Health, Physical Education and Recreation
University of Cape Coast

Dear Mr. Atikumi,

ETHICAL CLEARANCE - 1D (UCCIRB/CES/2020/23)

The University of Cape Coast Institutional Review Board (UCCIRB) has granted Provisional
Approval for the implementation of your rescarch protocol Effects of Long Duration Acrobic
Excrcisc on Physiological Variables among Gymike Keep Fit Club Members in Accra. This
approval is valid from 3% July, 2020 to 2" July, 2021. You may apply for a renewal subject to
submission of all the required documents that will be prescribed by the UCCIRB.

Please note that any modification to the project must be submitted to the UCCIRB for review and
approval before its implementation. You are required to submit periodic review of the protocol to
the Board and a final full review to the UCCIRB on completion of the research. The UCCIRB may
observe or cause to be observed procedures and records of the rescarch during and after

implementation.

You are also required to report all serious adverse events related to this study to the UCCIRB

within seven days verbally and fourteen days in writing.

Always quote the protocol identification number in all future correspondence with us in relation

to this protocol.
Yours faithfully,

Samuel Asiedu Owusu, PhD
UCCIRB Administrator

INSTITUTIONAL REVIEW BOARD
UNIVERSITY OF CAPE COAST
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APPENDIX D

INTRODUCTORY LETTER

UNIVERSITY OF CAPL COAS'
CAPE COAST, GHANA
COLLEGE OF EDUCATION STUDIES
FACULTY OF SCIENCE AND TECHNOLOGY EDUCA TION
Department of Health, Physical Education & Recreation

TELEPHONE: +233 -0206610931/0543021384/0268392819 Email hper@edu gh

TELEX 2552, UCC. GH.
m Cables & Telegrams:

R UNIVERSITY, CAPE COAST
Ref. No. ET/PED/16/0001/ ] -,
P Faw y:, 12* February, 2020.

'Q,A’é‘/
The Chairman o
Institutional Review Board
University of Cape Coast
Cape Coast

INTRODUCTORY LETTER: NATHANIAL ATIKUMI (ED/PED/16/0001)

The bearer of this letter is an PhD (Physical Education) student of the above department. In partial
fulfilment of the requirements for the programme, he is conducting a study on the topic “Effects
of Long Duration Aerobic Exercise on Physiological Variables Among Gymike Keep Fit
Club Members in Accra.” and would need ethical clearance from your outfit.

We would therefore be most grateful if assistance could be offered to him to carry out the
research.

We count on your co-operation.

Thank you.

r. Dahiel Apaak
HE
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UNIVERSITY OF CAPE COAS

CAPE COAST, GHANA
COLILEGE OF EDUCATION STUDIVS
PACULTY OF SCIENCE AND TECHNOLOGY EDUCATION
Department of Health, Physical Educatlon & Kecreatlon

VUMAANII ISR S AN 81 Y Fanmh hgrr thpdsos i

JELEPHONI
TLLEX 2942, L0, 0N

:: : Cable &I elegrams.

(W UMIVERSITY , CAPE. COASS
Jef. No, ED/PED/16/0001/ =] ™~

"“.::; 12" February, 2520,
. T

Ihe Chairman
Institutional Review Board

University of Cape Coust
Cape Const

INTRODUCTORY LETTER: NATHANIAL ATIKUMI (ED/PED/16/0001)

The above-named person is a student of the Department of Health, Physical Education and
Recreation of the University of Cape Coast. He is pursuing a Doctor of Philosophy degree in
Physical Education, In partial fulfilment of the requirements for the programme, he is conducting
a research for his thesis titled” Effeets of Long Duration Aerobic Exercise on Physiological

Variables Among Gymike Keep Fit Club Members in Acera.”

He has satisfied the conditions for data collection and we kindly request that he is granted ethical
clearance o enable him conduct the research,

We count on your usual co-operation,

Thank you.
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APPENDIX E

APPLICATION LETTER FOR ETHICAL CLEARANCE

% UNIVERSITY OF CAPE COAST, INSTITUTIONAL REVIEW BOARD (UCC-IRB)

APPLICATION FORM FOR ETHICAL CLEARANCE OF NEW PROPOSAL

Dept. of Health, Physical Education & Recreation
University of Cape Coast
Cape Coast
17" February, 2020.
The Director
Institutional Review Board
University of Cape Coast

Cape Coast

Dear Director,

APPLICATION FOR ETHICAL CLEARANCE

I would be very grateful if I could be given ethical clearance to aid me collect data for my
thesis. My particulars are:

Name: Nathaniel Atikumi

Programme: Ph.D. Physical Education
Registration number: ED/PED/16/0001
Email: atikumin@yahoo.com

Researching topic: Effects of long duration aerobic exercise on physiological variables of Gymike
keep fit club members, Accra”.

Principal Supervisor: Dr. Daniel Apaak (0266176876)

Thanks
Yours faithfully,

Mr. Nathaniel Atikumi

0243251905
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