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ABSTRACT

History and objectives: Inactivity is one of the major factors that lead to many health problems
particularly cardiovascular diseases. The purpose of this research was to determine the effects of participation
in an interval versus continuous aerobic exercise on weight reduction in addition to some selected
components of serum blood including CRP and Fibrinogen of female subjects. For this purpose, a total of 45
volunteer subjects were randomly assigned into three groups of interval, continuous and control groups. The
subjects in the exercising condition participated in 12 weeks of exercise program while the control groups did
not participate in any regular physical activity. One day prior to the start of the exercise protocol, the subjects
attended a lab where blood sample was collected. After the termination of the exercise program, similar
procedure was used to collect blood sample. The exercise program was performed three times per week. The
interval condition included 4 distances of 200 meters interspaced by periods of 1 to 3 minutes of active rest,
whereas the continuous group ran the same distance continuously. The exercise intensity was set to 65 to 75
percent of maximum heart rate. The running distance was increased by 200 meter per week. SPSS: PC
version 14 was employed to analyze the data by using one-way analysis of variance test.  The results of
analysis showed that despite the changes in the levels of both CRP and fibrinogen, the differences were not
significant. However, there was a significant decrease in body weight of the exercising group compared to the
control group. It was concluded that 12 weeks of exercise program regardless of interval or continuous activity
is not sufficient o decrease the level of CRP and fibrinogen in young female subjects.
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INTRODUCTION

Inactivity is one of the major factors that lead to many health problems including
obesity and cardiovascular diseases. Change in life style and the expansion of urban life
styles has forced the inhabitant of such places to use various types of motor vehicles to go
to work and conduct their daily affairs. Living this type of life has led to the increase of risk
factors that in long run results in diseases known as the hypokinetic diseases with high
incidences of life threatening diseases such as the cardiovascular, diabetes and high blood
pressure [1, 2]. One of the consequences of sedentary life style is the development of
atherosclerosis condition that is assumed to be a major cause of coronary heart disease [3].
For many years the major risk factors were assumed to be the undesirable changes in lipid
profiles, however new evidence are pointing to other causes of disease such as the general
inflammation condition and many investigations have been designed to examined the
risk factors such as CRP and Fibrinogen [5-10 ]. Research evidence shows that increase in
CRP level is associated with 2 to 5 times increase in the danger of incidence of heart
problems. In regard to the types of life style and physical activity, American Heart
association has warned that sedentary life style is associated with increase in the likelihood
of facing heart problems [7]. There are reports that show high level of physical activity is
associated with low level of fibrinogen which is to be blamed as a coagulatory factory in the
incidence of heart attack [11]. Bermudez and associates (2002) showed that there is a
significant association between the level of serum CRP and traditional inflammatory
markers in healthy women [12]. Yarnel and associates (2004) showed that there is positive
association between the fibrinogen and CRP with body mass index which is a well-known
index of physical activity in both gender [13].

Gefken and associates in their study demonstrated that the level of CRP, fibrinogen
and BMI of active subjects were significantly lower than the sedentary subjects [14]. Dabidi
(2005) conducted a research in which two groups of wistar rats were employed to perform
12 weeks of interval versus continuous aerobic running for 5 sessions per week compared to
a control group [9]. The results showed that there was a significant decrease between the
exercising groups compared to the control group in regard to the in CRP level [9]. It seems
like the both CRP and fibrinogen level of blood in addition to the state of body mass index
are all indicators of healthy cardiovascular system [15, 16] and the types of aerobic activity
may have different effect on these variables [9, 6]. This research was designed to examine
the effects of two types of aerobic exercise programs on the new inflammatory marker
including fibrinogen and CRP plus body mass index of sedentary overweight girl students .

MATERIALS AND METHODS

In this quasi-experimental research, 45 apparently healthy volunteer subjects with
bmi over 29 took part. They were randomly assigned into three groups ( n=15). The
procedures for the subjects were explained and they signed human consent forms before
starting the exercise program. The first group severed as the interval exercise group and
participated in 3 sessions of aerobic exercise that started with a distance of 800 meters ran
at 4 intervals of 200 meters in the first week. The second group served as the continuous
exercising group and ran 800 meters without any rest interval in between in the first week.
The subjects were required to increase the running distance by 400 meter every week. The
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interval group performed the task with rest interval between every 200 meter, whereas the
continuous group ran the entire distance without rest interval. The work intensity was set to
65 to 75 percent of maximum heart rate and polar watch was employed to monitor the
heart rate during the activity program. The experimental groups received complete
instruction for participation in the exercise protocol. Prior to the start of the running
program and at the end of every session, both group performed warm-up and cool- down
exercises for 5 minutes including stretching and flexibility exercises. The control group did
not participate in any regular physical activity during the research protocol. All the groups
attended a lab 24 hour before the start of the protocol and at the end of the research
protocol to give fasting venous blood sample. The data collected were analyzed by SPSS:PC
software version 12.
RESULTS

Following the collection of data, Kolmogorov-smirnov test was used to check the
normality of data and the results indicated the data showed normal distribution, therefore,
one-way analysis of variance (ANOVA) and t-tests was employed to compare the groups at
alpha level set to 0.05 and LSD post hoc test was used to locate the differences. The results
of analysis for weight indicated that there was a significant weight reduction between the
groups (p=0.009). LSD test revealed that the differences was between the weight of interval
and continuous group compared to the control group (p=0,006, p=0,009). No significant
differences was found between the weight of continuous and interval group (p=0. 18).
These results are presented in figure 1.

79
78

78

O continuou
s

Binterval

77

(3)mm

76

1))

75
O control

74

pretest posttest

Figure 1: Weight changes in three groups in pre and post test

Similar procedure was used to examine the changes in CRP level. The results of
analysis indicated that the level of CRP in both exercise groups decreased, but this change
was not statistically significant. These results are presented in figure 2.
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Figure 2: CRP level changes in three groups according to the testing time
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Finally, the same procedure was used to examine the changes in fibrinogen levels. The
results of analysis indicated that the level of fibrinogen in both exercise groups decreased,
but the changes was not statistically significant (p=0.06). These results are presented in
figure 3.
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Figure 3: Fibrinogen level changes in three groups in pre and post test

DISCUSSION AND CONCLUSION

The results of this study indicated that 12 weeks of aerobic training regardless of
being performed intervally or continuously had a significant reducing effect on total body
weight of the sedentary overweight female subjects. These results are in agreement with
the findings of other investigators who reported that aerobic exercise results in weight
reduction [5, 17, 18].

Participation in exercise and physical activity is a mean by which weight reduction
becomes feasible. A number of researchers claim that when calorie intake is restricted,
physical activity have less effect on weight reduction [19]. Several researchers have
indicated that in people with normal weight, the increase in calorie expenditure is
associated with increase in food consumption [20]. On the contrary, the obese individuals
do not increase their food intake or even lower it in response to exercise [21].

The results of this research showed that 12 weeks of interval or continuous aerobic
exercise results in decrease of serum CRP and fibrinogen level of obese sedentary female
subjects, however these changes are no statistically significant. Such condition may be
attributed to factors such as the sample size, exercise intensity or the duration in which the
exercise programs lasted. However, the statistical significance may not matter when the
practical significance is the determining factor for facing life threatening condition such as
heart attack or stroke. The results of this research were similar to the findings of other
investigators who did not report any significant effect of aerobic exercise on CRP and
fibrinogen level [9, 22, and 23]. It has been shown that CRP and fibrinogen level do
decrease significantly in response to longer period and higher work intensities as was
demonstrated by Taylor and associates (2002) and Fontaine and associates (2003)
previously (24, 25).
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Finally, it was concluded that participation in regular interval or continuous aerobic

exercise is an effective mean of lowering the new risk factors that are associated with
cardiovascular disease. Further research are needed to examine the effects of longer
period of aerobic exercise performed at higher intensity with larger sample sizes to make
firm conclusions in regard to prescribing more effective exercise regime for the overweight
individuals. In addition, both types of exercise are effective in reducing the weight in
overweight female individuals.

[1]
[2]
[3]
[4]

[5]

[6]

[7]

[8]

[9]

[10]
[11]
[12]
[13]
[14]
[15]
[16]
[17]
[18]
[19]
[20]
[21]
[22]
[23]

[24]
[25]

[26]

REFERENCES

Murray J, Honey S, Hill K, Craigs C, House A Br J Gen Pract 2012;62:599.

Franco OH. Arch Intern Med 2005; 165:2355-60.

Berra K. J Cardiovasc Nurs 2010;25(3):223-7

Ridker PM, Buring TE, Shih J, Matias M and Hennekens CH. Circulation 1998; 89:731-
33.

Albert CM, Rifer N and Ridke PM. Circulation 2002; 105(22):2595.

Abramson JL and Vaccarino V. Med 2002; 162(11):1286-92.

American heart association (2006); www.AHA.Com, 1522- 1524,

Valassi E, Scacchi M, Cavagnini F. 2008; 18(2):158-68. Epub 2007 Dec 3

Dabidi-roshan V. Dissertation, University of Tehran, 2005.

Wood RI, Stanton SJ. Horm Behav 2012; 61(1):147-55.

Kessler HS, Sisson SB, Short KR. Med. 2012; 42(6):489-509.

Bermudez, Rifai and et al. Arterioscle Thrombo Vascular Biol 2002; 22(10):1168- 76.
Yarnell J, Mc Crum E, and et al. European Heart J 2004; 10:1093.

Geffken DF, Cushman M, and et al. American J Epidemiol 2001; 153(3):242-50.

Davis, Edwards and et al. Med Sci Sport Exer 2003; 34(5):180.

Blak and Rider. Circulation Res 2001; 89(9); 763.

Wong PC, Chia YH, Tsou YH, Darren Lim. Ann Acad Med Singapore 2008;37:286-93.
Chen KJ, Young RS. World J Gastro 2004; 21(1):6-21.

Hagan RD, et al. Med Sci Sport Exer 1986; 19-87:94.

Woo R et al. Metabol 1985; 34: 856-40.

Nimen David C. 2000; Bull publishing company.

Smith Il. Med Sci Sports Exer 2000;32(2):317-31.

Rawson ES. Freedson PS. Osganian SK. Matthews CE. Reed G. Ockene IS. Med Sci
Sports Exer 2003, 35:1160-1166

Taylor AJ, Watkins T, et al. Med Sci Sports Exer 2002 34(2), 438-444.

Fontaine KR, Redden DT, Wang C, Westfall AO, Allison DB. JAMA 2003; 289: 187—-
193.

Donovan GO, Owen A, et al. J App Physiol 2005; 10:1152-1154.

March - April 2014 RJPBCS 5(2) Page No. 143



