
CPQ Orthopaedics (2022) 6:3 
Research Article

Effects of Aerobic Dance Exercise on Physiological Parameters 
and Body Composition of Clients with Substance Use Disorder in 

Mekelle Rehabilitation Center
Seid Demlie1,2*, Soumitra Mondal1, Endale Ayele1,3 & Abdulkerim Ahmed2

*Correspondence to: Dr. Seid Demlie, Department of Sport Science, College of Natural and 
Computational Sciences, Mekelle University, Mekelle, Ethiopia.

Copyright

© 2022 Dr. Seid Demlie, et al. This is an open access article distributed under the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided 
the original work is properly cited.

Seid Demlie, et al. (2022). Effects of Aerobic Dance Exercise on Physiological Parameters and Body 
Composition of Clients with Substance Use Disorder in Mekelle Rehabilitation Center. CPQ Orthopaedics, 
6(3), 01-15.

CIENT PERIODIQUE

Keywords: Aerobic Dance; Substance Use Disorder; Vo2max; Breath Holding Time

Received: 29 May 2022

1Department of Sport Science, College of Natural and Computational Sciences, Mekelle University, Mekelle, 
Ethiopia

The study aimed to assess the effects of aerobic dance exercise on physiological parameters and 
body composition of clients with substance use disorder in Mekelle rehabilitation center.

Abstract

2Department of Sport Science, Faculty of Natural and Computational Sciences, Woldiya University, Woldiya, 
Ethiopia

3Department of Sport Science, College of Natural and Computational Sciences, Arsi University, Asella, Ethiopia

Background

Objectives

CIENT PERIODIQUE



Seid Demlie, et al. (2022). Effects of Aerobic Dance Exercise on Physiological Parameters and Body 
Composition of Clients with Substance Use Disorder in Mekelle Rehabilitation Center. CPQ Orthopaedics, 
6(3), 01-15.

Seid Demlie, et al., CPQ Orthopaedics (2022) 6:3 Page 2 of 15

Step-Aerobic is one of aerobic exercise contain both stretching exercises with a tempo combined by music. 
Aerobic dance exercises are performed by adapting combinations of deferent body movements to music 
through a step board platform. Research of the effects of such commonly used exercises on physical fitness 
parameters became more of an issue [2].

Aerobic dance exercise and regular physical exercise provide the individual with a number of lasting benefits. 
Not only for help to reduce mood depression and anxiety, but they also improve both physiological parameters 
and psychological selected variables and total well-being, enhance work and recreation, and improve total 
health [1]. 

Introduction

Now a day, aerobic dance in Ethiopia is a popular activity, performed by small groups of all ages, and is more 
popular among middle-aged women than men. Tempo music with slow or fast rhythm beat that helps to 
control and pace the movement of selected body parts allowing for an overall body workout.

A single group design was employed with consisted pre and posttest. This study was conducted at 
substance rehabilitation center (MSRC) which is located in tigray region Mekelle town. A total of 
31 clients admitted to this center. Twenty two male study subject aged 20-30 years were selected 
using purposive sampling technique. Subjects were given a 12 weeks intensive aerobic dance 
exercise which was practiced 3 days a week for one hour. Data on selected physiological variables 
and body composition were collected in both pre- and post- test phases of the project. Data were 
entered and analyzed by using statically software (SPSS) version 20. Both analytical and descriptive 
method of statistics was carried out. Data were statically analyzed by using paired t-test. The test of 
significance level used in this study is alpha (α =0.05). 

Methods

The results revealed that aerobic dance exercise has significantly improved resting heart rate, vo2 
max, breath holding time and diastolic blood pressure compared to the pre-test. However, the 12 
weeks aerobic dance exercise has no significantly improved some physiological variables namely; 
respiratory rate, systolic blood pressure and body composition. The twelve weeks aerobic dance 
exercise improved the physiological characteristics of study subjects. Based on the findings, the 
investigators recommended the following solution: this practice should be introduced to substance 
rehabilitation center as one of the treatment and coaches, trainers, mental health professionals and 
physical educators to adopt this training to improve physical, physiological health of the clients 
with substance use disorder.

Results

Recent studies show that the use of substances such as tobacco, alcohol and khat leaves (Catha edulis) has 
become major public health and socio-economic problems worldwide. And also resent studies show that the 
use of substances have dramatically increased particularly in developing countries [3].
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About 230 millions of people or 5 percent of the world’s young population are expected to have used an 
illegal drug at once in their lifetime in 2010. Tobacco, alcohol and Khat users number about 27 million, 
which is 0.6 percent of the world adult population [5].

Objective

The effects that different levels of aerobic exercise have on psychological well-being are less clear. However, 
the majority of research demonstrates that aerobic exercise produces similar psychological effects in people 
who participate in aerobic exercise at moderate levels, vigorous levels, or moderate and vigorous levels 
combined [4].

In Ethiopia, drugs such as khat, alcohol, Tobacco and to some extent other drugs like Marijuana are used at 
young age group of the population. Substance use and abuse increases the chance of having many problems 
for students at this age like risky sexual practices that causes failure in academic performance, and also 
their future hope of the country and this will separate the youngest from their education. This affects the 
economic, political, physical and social aspects of the country directly and indirectly. Although the major 
problems of Education in youth and drug use are closely linked. Much research are must be done in order 
to tackle the deferent problem [6].

Aerobic exercise is a non-pharmacological treatment for drug addiction that targets systems implicated 
in both pre and post stages of the addiction process [7]. Exercise intervention may provide effective, low 
cost adjunct to substance abuse treatment and has secondary health benefits (e.g. privation of obesity and 
secondary diseases such as diabetes) Exercise has been proposed as an effective relapse privation intervention 
especially due to the potential number of positive physiological and psychological benefits in patients with 
drug abuse disorder [8].

In this study, it is aimed to assess the effects of 12- week aerobic dance exercises on physiological functions 
and body composition of clients with substance use disorder in Mekelle rehabilitation center.

Methods

22 men clients with substance disorder whose average ages were 20-30 (year) participated in study 
voluntarily. Participants were done aerobic dance exercise three days a week for 45 minutes during twelve 
weeks. Obtained data were assesses through statically software (SPSS) version 20 paired t-test program.

Detailed information was collected related to exercises prepared in practice session. Body mass index used for 
body weight values, height, body mass index, of participants before and after exercise program. Calibration 
control of testing tools used for test and measures was made before tests, and their validity and reliability 
was tested.

The data gathered was also analyzed and discussed by using comparison of the measurement values of 
subjects before and after exercise program was made with paired t-test. The test of significance level used in 
this study is alpha (α =0.05). At the end of study, a statistically significant decrease was seen flexibility test,
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Table 1: Demographic Characteristics of Participants before and after exercise program

Results

Standard deviation and arithmetic means values of 22 clients men whose average ages were 20-30 (year) 
pertaining participants personal characteristics such as heart rates, vo2 max, and respiratory rate, breath 
holding time, systolic blood pressure, diastolic blood pressure and body composition are presented in Table 
1.

Best values and measurements pre and post exercises of clients with substance use disorder who participated 
in study were compared with paired samples T test and independent samples t-test. Analysis results are seen 
on Table 2.

body fat percentage test and measurement test of anthropometric circumference in experimental group (p< 
0.05). As a result, it could be said those 12 weeks of regular aerobics dance exercise program.

Paired Samples Statistics
Mean N Std. Devia-

tion
Std. Error 

Mean
Pair 1 Pre-Test Resting heart rate of subject 76.38 22 15.522 4.305

Post-Test Resting heart rate of subject 66.00 22 8.196 2.273
Pair 2 Pre-Test Vo2 max of subject 74.6562 22 6.09373 1.69010

Post-Test Vo2 max of subject 78.2615 22 4.96207 1.37623
Pair 3 Pre-Test Respiratory rate results of subject 22.23 22 5.480 1.520

Post- Test Respiratory rate results of subject 22.15 22 5.742 1.593
Pair 4 Pre-Test Breath holding time 22.4577 22 9.23384 2.56101

Post-Test Breath holding time 29.0400 22 8.62430 2.39195
Pair 5 Pre-Test Systolic blood pressure of subject 127.46 22 7.468 2.071

Post-Test Systolic blood pressure of subject 121.85 22 10.327 2.864
Pair 6 Pre-Test Diastolic blood pressure of subject 76.00 22 8.534 2.367

Post-Test Diastolic blood pressure of subject 67.54 22 7.579 2.102
Pair 7 Pre-Test Body composition of subject (BMI) 20.0554 22 2.33205 .64679

Post-Test Body composition of subject (BMI) 21.2523 22 2.41977 .67112
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Table 2: Comparison of physiological variables of participants before and after exercise program

Accordingly, measurements of substance use disorder clients for per test before and after exercise programs 
are significantly output different from each other (p<0.05). There were significant elevation determined 
for the participants’ resting heart rate (.005), vo2 max (.047), breath holding time (.009), diastolic blood 
pressure (.004) values before and after exercise programs (p<0.05). However some of the variables no 
meaningful differences were found (p>0.05) with respiratory rate (.940), systolic blood pressure (.061) and 
body composition (0.55). As a result of this study, it was thought that decreasing resting heart rate through 
aerobic dance trainings is important for rehabilitation process and protecting from different associated 
disease risk factors.

Paired Samples Test
Paired Differences T Df P 

valueMean Std. 
Devia-

tion

Std. 
Error 
Mean

95% Confidence 
Interval of the Dif-

ference
Lower Upper

Pair 1
Pre-Test and Post- 
Test Resting heart 

rate results of subject
10.385 11.012 3.054 3.730 17.039 3.400 12 .005

Pair 2
Pre-Test and Post-
Test Vo2 max of 

subject
3.60538 5.86750 1.62735 -7.15108 -.05969 -2.215 12 .047

Pair 3
Pre-Test and Post-

Test Respiratory rate 
results of subject

.077 3.593 .997 -2.094 2.248 .077 12 .940

Pair 4

Pre-Test and Post- 
Test Breath holding 
time results of sub-

jects

6.58231 7.56530 2.09824 2.01064 11.15398 3.137 12 .009

Pair 5

Pre-Test and Post-
Test Systolic blood 
pressure results of 

subject

5.615 9.794 2.716 -.303 11.534 2.067 12 .061

Pair 6

Pre-Test and Post-
Test Diastolic blood 
pressure results of 

subject

8.462 8.637 2.396 3.242 13.681 3.532 12 .004

Pair 7
Pre-Test and Post-

Test Body composi-
tion results of subjects

-1.19692 2.03217 .56362 -2.42495 .03110 -2.124 12 0.55
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The result of the present study reveals that the aerobic dance exercise for clients with substance use disorder 
in rehabilitation process had significantly improved the physiological and body composition variables after 
the 12 weeks of training. However, the analysis of the data showed that there was a significant difference 
pre-test and post-test on some selected dependent parameters. More over post- test showed better results 
in the selected entire dependent variables than the pre-test. The results on the variables of the study are 
presented as follow;

Discussions

The result of this study indicate that three days per weekly aerobic dance exercise for a period of twelve weeks 
can yield significant effects on resting heart rate (RHR) of clients with substance use disorder. Comparison 
of multiple mean in table 2 also proved that there were significant differences between the p value of pre-
test and post-test indicated a significant (p < 0.005). These were statically lower than the confidence interval 
level of 0.000 at 0.05 level of confidence. This result also indicates that resting heart rate (RHR) was reduced 
by aerobic dance exercise training program.

This change may be aerobic dance exercise significantly influenced how the autonomic nervous system 
controls heart function ability. It may be increases parasympathetic nervous system activity and decreases 
sympathetic nervous system activity in the human being heart at rest. Aerobic dance exercise reduced 
autonomic nervous effects, coupled with a possible reduction in intrinsic heart rate, decrease resting heart 
rate. Twelve week aerobic training also induced submaximal exercise heart rate by reducing sympathetic 
nerve activity to the heart. The resting heart rate (RHR) of those who exercise is also decrease (both at 
rest and during exertions will decrease) because small effort is needed to pump blood. These studies are in 
compliance with a research conducted by [9].

Finding of this study indicated that there was a significant change on the vo2 max after 12 week aerobic 
dance exercise training, it shows that there was significant increment in pre-test and post-test. Table 2 also 
shows that the mean difference values on vo2 max between the pre-test and post- test, showed a significant 
(p < 0.047). The finding showed statically lower than the confidence interval level of 0.000 at 0.05 level of 
confidence. Additionally to this table 1 also showed that the, which were statically lower than the confidence 
interval level of -7.15108, -0.05969 and 0.000 at 0.05 level of confidence. The result concluded that there 
was significant difference on vo2 max among the pre-test and post-test. The result of this study is not agreed 
with [10].

Physiological Variables

Resting Heart Rate (RHR)

Vo2 max
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The findings of the study reveals that the pre-test and post-test had no significantly decreased the 
respiration rate of the participants after the twelve weeks of the training. From table 2 evident that the 
showed a significant (p < 0.940). The result was greater than the confidence interval level of 0.00 at 0.05 
level of confidence. The mean change made by the pre-test and post-test indicated statistically no significant 
difference amongst them. The major change in the respiratory rate from aerobic dance exercise or breathing 
frequency exercise are an increase in the maximal rate of pulmonary ventilation, which is the result of 
increases in both respiration rate and tidal volume, and an increase in pulmonary diffusion at maximal rates 
of work, primer due to increases in pulmonary blood flow, particularly to the upper parts of the lung The 
findings of this studies is not agreed with [11]. 

There is additional evidence that there were positive effect on breath holding time due to twelve weeks aerobic 
dance exercise training. The table 2 also reveals that there was showed a significant (p < 0.009) significant 
differences between the mean results of pre-test and post-test, which were lower than the confidence interval 
level of 0.000 at 0.05 level of confidence. The result of present studies showed that aerobic dance exercise 
were found to be better significantly in increasing the breath holding time of the participants. This may 
be due to the improvement in the efficiency of respiratory muscles which increase the metabolic capacity, 
tidal volume and increase the number, size of mitochondria to increase consumption of oxygen by the cells 
respectively [12]. Your heart rate and breath rate will become lower while resting because of the increased 
capacity of your heart muscle and lungs. Now you can hold your breath longer because more O2 is available 
to your body with each of breathing rate. This study was comparable to the result that found by [13].

A progressive rising of in systolic blood pressure is observed during exercise as the workload increases, while 
diastolic blood pressure remains near resting levels and may even decline slightly. At maximum aerobic 
exercise, systolic blood pressure reaches approximately around 200mmHg. And also, in some individuals, 
systolic blood pressure raises substantially greater than 200mmHg. This is referred to as an exaggerated 
blood pressure response [14].

The result of the study reveals that the pre-test and post-test had no significantly decreased the systolic 
blood pressure of the subjects after the 12 weeks of the training. Table 2 evident that the mean difference 
shows a significantly (p > 0.061) which ware a greater than the confidence interval level of 0.00 at 0.05 level 
of confidence. The mean result change made by the pre-test and post-test showed statistically no significant 
difference amongst them.

Respiration Rate 

Breath Holding Time 

Systolic Blood Pressure 

Regular physical exercise reduces blood pressure and broadly is recommended by current American and 
European hypertension guidelines [15]. Having sedentary lifestyle brings with a numbers of serious health 
problem. However in early age and late period, depending on the physical decline, immobility, disordered 
eating resulted in many illnesses such as (high blood pressure, overweight, muscular weakens, posture hand
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disorder, problem in flexibility, the weakening of the abdominal muscles consist of the difficulties with the 
digestive system and excretory systems. 

According to data of [17], no meaningful differences were found with the VO2max, systolic BP and diastolic 
blood pressure, handgrip, heart beat and vertical jump tests while meaningful difference were found with 
the body weight, body fat percentage, body mass index (BMI) variables at the level of P<0.05. As a result of 
the findings, it was thought that decline body fat percentage through step aerobics trainings is important for 
preventing from cardiovascular risk factors [18]. aimed to assess the effects of 8-weeks major step aerobics 
training on physical and by motoric abilities of sedentary individual women their age around 30-35.

The study aimed to investigate the effect of 8-weeks basic step aerobics dance training programs on physical 
and motoric abilities of sedentary individual women aged thirty- thirty five. Fifteen sedentary individual 
women; aged 30-35 voluntarily participated in on eight weeks major step aerobics dance program. Body fat 
percentage, BMI, V02 max, age, height, weight, handgrip, systolic BP and diastolic BP. Heart rate zone and 
vertical jump variables was measure for 8 posts eight weeks training program [17].

In this findings, this section of exercise program basically including Aerobic dance exercises and generally 
develops of whole-body fitness has been structured.

Regular physical exercise help to develop the parts related to the physical fitness. The physical fitness related 
with health related fitness is the (cardiovascular endurance, muscle strength, muscular endurance, body 
composition, flexibility), and nerve muscle relief [9].

Improvements in flexibility which is one of the important variables of health-related physical fitness, the 
following regular exercise program we applied is a result of exercise programs which is plane to be targeting 
specific.

Results of our findings performed again had parallelism with available literature. In sedentary individual 
women’s, it’s seen that significantly improvements were obtained in all the flexibility results (sit down-lie 
exercise, body, hyperextension, body lateral flexion, flexibility tests towards included in findings with 12-
week exercise program.

In these study performed, it was showed that the flexibility, abdominal muscles strength and different muscle 
activity could be developed by Pilates exercises [16].

Kloubec, 2010 suggested that in randomized controlled study on reliable cases, it was seen that 8-week 
Pilates exercise program applied two times a week for 45 minutes improved flexibility and increase body and 
pelvic movements. It could be told that step-aerobic dance exercises had a positive effect on anaerobic power, 
aerobic capacity, and leg power, hand grip strength, resting heart rate, pulse after a 5 minute walk, flexibility, 
body fat percentage and systolic BP values [17].

For these studies, fifteen sedentary individual women, aged 30-35, voluntarily participated in an eight-week 
major step aerobics training of Erciyes University Continuous Education Centre (ERSEM). Due to the



Seid Demlie, et al. (2022). Effects of Aerobic Dance Exercise on Physiological Parameters and Body 
Composition of Clients with Substance Use Disorder in Mekelle Rehabilitation Center. CPQ Orthopaedics, 
6(3), 01-15.

Seid Demlie, et al., CPQ Orthopaedics (2022) 6:3 Page 9 of 15

Conclusions

result; no meaningful differences were found with the VO2 max, Systolic blood pressure and Diastolic 
Blood Pressure, Handgrip, Heart beat and Vertical Jump variables, while meaningful differences were found 
with the Body Weight, Body Fat Percentage, Body Mass Index(BMI) parameters at the level of p<0.05. 
As a result of the study, it was thought that decline body fat percentage through step aerobic trainings is 
important for protecting from cardiovascular risk factors [18].

The present study has shown that resting heart rate, vo2 max, breathing hold time and diastolic blood pressure 
of post- test was found better significant improvement than the pre-test. The study showed that 12 week 
of aerobic dance exercise pre-test and post-test results on respiratory rate and systolic blood pressure was 
no significantly improved and body composition similarly. It was recommended that aerobic dance exercise 
should adopt for clients with substance use disorder to achieve better physical and physiological health 
function during their substance rehabilitation process. It was concluded from the results of the present study 
that body composition was not significantly improved due to the treatment when compared to post-test as 
well as pre-test.

Based on the major findings of the study, the following points are state as conclusions.

[8] Investigated the effect of 8-week aerobic exercise program on physical self-description values of women 
not doing exercise. Eighteen sedentary women exercise regularly, there is no special dietary program and 
no health problems to prevent the applied of exercise participate in the finding voluntarily. Aerobic dance 
exercise programs were applied to the research groups for 45-55 minute and 3 days a week at 50-60% 
intensity. The measurements of body mass index (BMI), weight sub-dimension of physical self-description 
scale are an appearance and self-confidence value was obtained pre and post exercise. 

Finding of this study indicated that there was no significant change on the body composition (percentage 
of body fat and lean body mass) after 12 week aerobic dance exercise training; it shows that there was no 
significant increment in body mass index and reduction in percent of body fat. Table 2 also shows that the p 
values on body mass index between the pre-test and post- test, a significant (p < 0.055). This was statically 
greater number than the confidence interval level of 0.000 at 0.05 level of confidence. Additionally to this 
table 1 also shows that the, which were statically lower than the confidence interval level of -2.4249, .03110 
and 0.000 at 0.05 level of confidence. It is concluded that there was no significant difference on percent of 
body fat and the lean body mass among the pre-test and post-test. 

It was reported that eight-week aerobic exercise programs caused a significantly decrease in body weight 
and body mass index (BMI) values of sedentary individual women (P<0.05). It was also determined those 
eight-weeks aerobic exercise positively affected body composition and physical self-description values of 
sedentary individual women [8,19-80].

Body Composition 
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