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Abstract

This study investigated the effect of exercise duration on maximal oxygen uptake (V02) of
female undergraduate students of university of Ilorin. The objective of the study was to find
out the effect of 20 and 30 minutes of jogging on V02 max. Experimental research design was
adopted for the study. Multi stage random sampling technique was used to select 60 female
participants who were undergraduate students of university of Ilorin, the participants were
further stratified into 3 groups comprising two experimental groups and one control group.
Standardized instruments used for data collection were inelastic tape rule calibrated in
centimetres, stop watch, weight scale, digital sphygmomanometer and oval shaped track. One
hypothesis was postulated for the study. Data were analyzed using descriptive statistics of
mean and standard deviation while inferential statistics of Analysis of Variance (ANOVA)
was used to compare the means of the groups. Scheffe post hoc analysis was further used to
reveal the differences. The hypothesis was tested at .05 level of alpha. The study found that;
no significant difference in the effect of 20 and 30 minutes jogging on VO2 max of the female
undergraduates of University of Ilorin (20 minutes=24.12 ± 4.75, 30 minutes=25.86 ± 5.10).
This means that 20 and 30 minutes of jogging had the same effect on VO2 max of female
undergraduates of University of Ilorin. There was significant difference between the
experimental groups (20 and 30 minutes groups) and the control group on VO2 max (calc. F
ratio=21.702, sig=.000, Critical F-ratio=3.17). This means that the treatment (jogging) was
effective on both 20 and 30 minutes groups with the same outcome in VO2 max. It was
concluded from the study that 20 and 30 minutes of the same intensity of aerobic exercise
tend to yield similar results in terms of max VO2 on these participants. Therefore, female
undergraduate students of University of Ilorin should the can substitute 30mins of aerobic
exercise for 20mins of the same intensity to save time.
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Introduction

Participating in physical activities is synonymous to healthful living and promote

longevity. Jonathan (2003) said that one of the major preventive habits against non-

communicable diseases is the regular participation in physical exercise and living an active

life. Active lifestyle can be well developed with reasonable exercise duration and less

cumbersome workout. Sharon and Denise (2011) stated that duration of exercise is simply a

description of the length of time the muscular action continues and may be as short as 1–3

seconds and may be as long as 2 hours or even more. The amount of time spent participating



INTERNATIONAL JOURNAL OF EDUCATIONAL BENCHMARK (IJEB),
eISSN: 2489-0170 pISSN:2489-4162 University of Uyo

Benchmark Journals Vol. 2(1)  2016 Page 55

in one session of physical activity is known to be exercise duration (Andrea, 2014). For

health benefits, John (2011) added that adults should increase their moderate-intensity

aerobic physical activity to 300 minutes per week, or engage in 150 minutes of vigorous-

intensity aerobic physical activity per week, or an equivalent combination of moderate and

vigorous-intensity activity and this was also supported by (America College of Sport

Medicine ACSM, 2006). Richard and Melissa (2015) defined exercise as any physical

activity that is planned, structured, and repetitive for the purpose of conditioning any part of

the body. Exercise is used to improve health, maintain fitness and is important as a means of

physical rehabilitation. Sharon and Denise (2011) explained that exercise is a single acute

bout of bodily exertion or muscular activity that requires an expenditure of energy above

resting level and in most cases results in voluntary movement. Stephen (2010) stated that for

any physical exercise to be meaningful to human health especially aerobic exercise, the

intensity and duration of the activity should be considered. Richard and Melissa (2015)

explained that aerobic exercise is any moderate-intensity physical activity that can last long

for more than just a few minutes with the objective of improving cardio respiratory fitness

and the general well-being of the individual.

Accordingly Victor, Willian and Frank (2011) noted that cardio simply means the

heart and vascular means blood vessels, they further explained that the pressure generated in

the heart propels blood through the vessels system continuously. Jennifer (2014) said that the

cardiovascular system, also known as the circulatory system, is a system that encompasses

the heart and blood vessels of the body. John (2011) defined cardiovascular health as the

absence of disease and the presence of main health factors and behaviours know as; no use of

tobacco, adequate physical activity, healthy eating habits, no overweight, blood pressure

below 140/90 mmHg, blood cholesterol below 5 mmol/L (190 mg/dL), normal glucose

metabolism, and avoidance of excessive stress. Swain and Franklin (2006) further stated that

cardiovascular health is the absence of several heart conditions and these conditions include

heart attacks, stroke, angina, and high blood pressure among others. Cardiovascular health

indices includes the following: systolic blood pressure, diastolic blood pressure, heart rate,

maximum oxygen uptake (VO2 max) among others. These indices can be improved health

wise through regular participation in physical exercise. (Berne, Robert, Levy & Matthew,

2001).

According to Kaminsky (2005) the term “VO2” is derived from V-volume of O2-

oxygen. VO2 max is the maximum volume of oxygen the body can consume during physical
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exercise. As exercise intensity and duration increases so does oxygen consumption. However,

a point is reached where exercise intensity and duration can continue to increase without the

associated rise in oxygen consumption. The point at which oxygen consumption plateaus

defines the VO2 max or an individual's maximal aerobic capacity. The volume is expressed

either as an absolute rate in litres of oxygen per minute (l/min) or as a relative rate in

millilitres of oxygen per kilogram of bodyweight per minute (ml/kg/min). VO2 max is one of

the cardiovascular health indices used to determine cardiovascular health of an individual.

(Kaminsky, 2005). According to Myers, Prakash, Froelicher, Do, Partington, & Atwood,

(2002), physical fitness refers to aerobic endurance capacity as measured by maximal oxygen

uptake (VO2 max) or peak oxygen uptake (VO2 peak). VO2 max/peak is strongly associated

with physical efficiency and health. Kodama, Saito, Tanaka, Maki, Yachi and Asumi, (2009)

explained that regular physical exercise and high level of endurance capacity results in a

decrease of cardiovascular related diseases and increase in cardiovascular fitness.

Statement of the Problem

Recently the urge to participate in exercise and to use exercise as a preventive and

rehabilitative measures for various ailment especially cardiovascular related ailments has

been on the increase, hence physical exercise and fitness are considered key factors affecting

overall risk of cardiovascular disease (Beata and Dmitri, 2004). The demand at work place

especially tertiary institutions and other private sectors has been very burdensome mostly in

the 21st century. The nature of job and domestic chores are part of the depriving factors

limiting people most especially the female counterpart from the participation of exercise.

However, the interest is there as it is observed that most weekends female young adults come

out to jog by the road side, but the weekend exercise is not enough to achieve their desired

cardiovascular health. Therefore, making out adequate time, frequency and intensity for

exercising are discouraging factors to the people.

Many research works, organizations and associations suggested at least 30 minutes of

moderate intensity aerobic exercise mainly for health purposes (ACSM, 2006) and World

Health Organization (WHO, 2005). With the assumption that most people love exercising in

Nigeria but time is the main discouraging factor, therefore, this research work seeks to verify

the impact of 20 minute moderate intensity exercise compare to the 30 minutes of moderate

intensity exercise on the cardiovascular variables of the undergraduate students of university

of Ilorin.
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Research Question:

Will there be effect of 20 or 30 minutes of moderate aerobic exercise on the VO2 Max
(maximum oxygen uptake)?

Null Hypothesis:

There will be no significant effect of 20 or 30 minutes of moderate intensity aerobic
exercise on VO2 max capacity of the female undergraduates of university of Ilorin.

Methodology

Experimental research design with pre-test and post-test method was used for the

study. It consisted of three groups (one control group and two experimental groups). The

population for the study comprised of all 15025 registered female undergraduate students

from the 15 Faculties of University of Ilorin 2014/2015 academic session. (Source:

University of Ilorin Academics unit 2015).  Multistage sampling procedure was used to select

the participants for the study. Stage one, out of the 15 Faculties in University of Ilorin, there

are eight (8) Faculties in main campus with more than three (3) Departments and have four

academic years only, (100 level to 400 level). The rest seven (7) Faculties are Faculties who

are either not in main campus, have less than three (3) Departments or more than four

academic years (500 or 600 level). Therefore, in order to maintain uniform information and

have easy access to participants, the eight (8) Faculties in main campus with more than three

(3) Departments and just four academic years (100-400 level) were purposively selected for

the study based on their uniform features. The total number of female students in the selected

eight Faculties was 12,433. Stage two, simple random sampling technique of fish bowl

method was used to select four (4) Faculties from the purposively selected eight (8) Faculties.

This method allow unbiased selection of the Faculties whereby the names of the (8) Faculties

were written in 8 pieces of paper and well folded up, four out of this 8 folded pieces of paper

where picked randomly by another person. The Faculties picked were Education, Life

Science, Management Science and Social Science with 8052 total number of female students.

Third stage, simple random sampling technique of fish bowl method was also used to select

three Departments each from the selected Faculties. The Departments were Science

Education, Art Education, Social Science Education, Plant Biology, Biochemistry,

Microbiology, Public Administration, Marketing, Accounting, Social Work, Economics and

Sociology. The total number of female students in these departments was 4894 as at the time

of this study.
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This study focused on female young adults who are students and within the age of 20-

35 years, this age bracket is assumed to be more active in the labour market and is mostly

occupied with domestic chores thereby given them little or no time for exercising especially

in Nigeria. For this reasons 300 and 400 level are the assumed most appropriate level to find

the suitable participants for the study. Therefore purposive sampling technique was used to

select 1341 female participants who were in 300 and 400 level from the twelve (12) selected

Departments.  Since the study focused on some specific features of the participants which

includes, age group 20-35 years, BMI specification of 25 and above and physical activity

level which is relatively non active individual. A researcher’s structured questionnaire was

distributed to all the 1341 female participants in 300 and 400 level in order to elicit

demographic information such as; name, age, athlete or non-athlete, height, weight, physical

activity level and medical history that could help the researcher in the choice of suitable

participants for the study. The collation of the information gathered from the questionnaire

enabled the researcher to select the required participants based on their age, weight and

height to obtain their Body Max Index (BMI) and activity level for categorization and

elimination purpose. Only those who meet the inclusion criteria which were not physically

active, age 20-35/25 BMI and above were chosen as the final participants for the study. The

total number of 60 female participants was finally used for the study. Lastly, systematic

sampling technique was used to classify the participants into three groups (experimental

group A, B and control group C). The participants were all asked to pick a number from 1-3

where all one (1) fell to group A, two (2) group B and three (3) group C (control group). This

method allowed fair distribution of participants into the three (3) groups.

The following standard instruments were used for the study:

Weight scale

Digital weight scale (model number 14192-398a) Max. 180kg and D=100g

manufactured by Constant company was used to measure the weight of the participants.

Height

A horizontal meter rule calibrated in meters was used to determine the height. The

reading was recorded to the nearest 0.01 meter (m).

Oval-shaped Track
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University of Ilorin oval shaped international track was used. It is well measure and

demarcated with accuracy of distance.

Stop-Watch

The “Genius” all-purpose sports timer stop watch calibrated in seconds and minutes

manufactured by Sky imports, United Kingdom was used to determine all time dependents

tests.

Results

For the analysis of the data descriptive statistics of mean and standard deviations and

inferential statistics of the one way Analysis of Variance (ANOVA) was used to test the

differences.  Scheffe post hoc test was used to identify significant difference.

Table 1: Descriptive and inferential statistics for pre-data on VO2 max. (N=60).

Variables 20 min. grp 30 min. grp            Control grp      Cal. F ratio   Sig.

X̅ and SD X̅ and SD X̅ and SD Rmk

VO2 (mL/(kg·min) 18.55 ± 4.81 20.76 ± 3.98 17.32 ± 2.69        3.58       .035 NS

P < 0.05, Critical F-ratio=3.17 S=Significant, NS=Not Significant.

Table 1 shows the mean, standard deviation and ANOVA analysis of the participants

at the pre-data stage. The analysis shows there was no significant difference between the 3

groups at initial measurements.

Table 2: Descriptive and inferential statistics for post-data on VO2 max. (N=60).

Variables 20 min. grp 30 min. grp            Control grp      Cal. F ratio   Sig.

X̅ and SD X̅ and SD X̅ and SD Rmk.

VO2 (mL/(kg·min) 24.12 ± 4.75 25.86 ± 5.10 17.43 ± 2.27          21.702    .000    S

P < 0.05,             Critical F-ratio=3.17 S=Significant, NS=Not Significant.

Table 2 shows the mean, standard deviation and ANOVA analysis of the participants

at the post-data stage. The analysis revealed that there was significant difference between the

two experimental groups and the control group.

Table 3: Descriptive and inferential statistics for week 0-6 data on VO2 max. (N=60).

Variables 20 min. grp 30 min. grp Control grp     Cal. F ratio   Sig.

X̅ and SD X̅ and SD X̅ and SD

VO2 (mL/ (kg·min) Week 0 18.55 ± 4.81 20.76 ± 3.98 17.32 ± 2.69 3.582      .035
Week 2 20.12 ± 4.20 22.08 ± 4.01 17.20 ± 2.46          8.581      .001
Week 4 21.29 ± 4.68 23.39 ± 4.19 17.31 ± 2.42 11.961     .000
Week 6 24.12 ± 4.75 25.86 ± 5.10 17.43 ± 2.27 21.702     .000
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Table 3 reveals the rate of progression across the groups for the period of six weeks. It

is shown in the table that significant there is no significant difference between the two

experimental groups (20 and 30 minutes) as indicated by the mean values and standard

deviation (24.12± 4.75 and 25.86± 5.10) however, significant difference existed between the

experimental and the control group. The difference was revealed by Scheffe post hoc as

indicated in table 4.

Table 4: Scheffe post hoc tests results on variables with significant difference.

Week Variables Treatments N Subset for alpha = 0.05
1 2

Week 2 VO2 (mL/(kg·min)20 Mins 20 20.1220
30 Mins 20 22.0812

Control 20 17.1985
Sig. 1.000 .102

Week 4 VO2 (mL/(kg·min) 20 Mins 20 21.2870
30 Mins 20 23.3929
Control 20 17.3145

Sig. 1.000 .100

Week 6 VO2 (mL/(kg·min) 20 Mins 20 24.1195
30 Mins 20 25.8624
Control 20 17.4270

Sig. 1.000 .205

The hypothesis stated that there will be no significant effect of 20 or 30 minutes of

moderate intensity aerobic exercise on VO2 max capacity of the female undergraduates of

university of Ilorin.

Table II revealed the calculated F-ratio of 21.702 is greater than the critical F-ratio of

3.17 at degree of freedom of 56 at .05 alpha level of significance. This showed that there was

a significant difference between the control group and the experimental groups but there was

no significant difference between 20 minutes group and 30 minutes group, therefore the

hypothesis which states that there will be no significant effect of 20 or 30 minutes of

moderate intensity aerobic exercise on VO2 max capacity of the female undergraduates of

University of Ilorin is accepted.

Discussion of findings

The results from Table 2 indicated that the effect of exercise on both group’s VO2

Max is same and there is no significant difference in the result. The study conformed to the

findings of Kodama, Saito, Tanaka, Maki, Yachi and Asumi (2009) that when dynamic

exercise is begun or increased, oxygen uptake by the lungs quickly increases. After the

second minute, oxygen uptake usually remains relatively stable (steady state) at each

intensity of exercise. During steady state, heart rate, cardiac output, blood pressure, and
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pulmonary ventilation are maintained at reasonably constant levels, this implies that VO2

max will remain the same in any dynamic aerobic exercise except if there is increase

intensity.

Conclusion

Based on the finding of the study, the following conclusion was drawn:

The finding of the study reveals that 20 and 30 minutes of moderate intensity aerobic exercise

(jogging) yielded same outcome on the VO2 Max of female undergraduates of University of

Ilorin

Recommendations

Based on the findings of the study, the following recommendations were made:

1. Individuals can now substitute 20 minutes of the same intensity exercise for 30

minutes as there is no significant difference in the V02 max outcome.
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