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This study aimed to compare between the effects of the High Intensity Interval versus Inspiratory Muscle 
Training on modulating lipid profile as Coronary Artery Disease risk factor in obese male. Forty male 
patients with age range from 45 to 55 years old and BMI range from (30 to 35) kg/m

2
 were studied. They 

had been selected from Ibri and Rustaq hospital, Sultanate of Oman. They had been randomly divided 
into two equal groups. Group (A) undergone High interval intensity training once daily, three times per 
week for four weeks. Group (B) had received Inspiratory muscle training program once daily, three times 
per week for four weeks. The study lasted from first of June 2017 to middle of January 2018. 
Measurement of lipid profile was done pre and post treatment program. Statistical analysis revealed a 
significant improvement in triglyceride level, LDL level in-group (A) while group (B) showed no statistical 
significant effect. It was concluded that usage of High interval intensity program had a significant positive 
effect on modulating lipid profile in obese male. 
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INTRODUCTION 

Obesity related to an increase in the 
prevalence of several cardiovascular disorders. It 
is a risk indicator for cardiovascular disease, 
which is associated with a much higher incidence 
of comorbidities. It is frequently associated with 
improved survival once the diagnosis of the 
cardiovascular disease has been made, leading to 
obesity paradox. Several trails connecting obesity 
and cardiovascular disease have been 
described(Kannan et al., 2014).Coronary illness 
hazard factors are conditions that expansion the 
hazard for coronary illness and heart assault. 
These hazard variables will fall apart the coronary 
illness. (Fish 2015).It was reported that the 
modifications of: total cholesterol (TC) to high 
density lipoprotein (HDL), low-density lipoprotein 

(LDL) to HDL, and total triglyceride to HDL will 
improve the status of patients with cardiovascular 
problems as  they have all been previously 
identified as important medical evaluations to 
cardiovascular diseases such as coronary artery 
disease.(Apostolidis & Beris 2016).High Intensity 
Interval is demarcated as repetitions of high 
intensity effort followed by phases of low activity. 
Interval training works on aerobic system and the 
anaerobic system(Guimaraes et al., 2010).High 
interim power has been appeared to be a period 
productive worldview to instigate physiological 
adjustments related with nonstop direct force 
preparing. It has been demonstrated that two to a 
month and a half of HIIT could enhance 
cardiorespiratory wellness and related metabolic 
capacity and body organization in competitors and 
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stationary people, and also in patients with 
constant ailments(Kong et al., 2017). Inspiratory 
muscle preparing is a grouping of treatment 
comprising of a progression of breathing activities 
that mean to fortify the lung related muscles 
making it less demanding for individuals to relax. 
This is done through a progression of controlled 
breathing activities. Studies have demonstrated 
that standard Inspiratory muscle preparing can 
build a man's capacity to last through and endure 
awful circumstances identified with the heart and 
veins issues(Hill et al., 2010). 

The aim of this study was to determine which 
was more effective: The High interval intensity 
exercise or the inspiratory muscle training on 
modulating lipid profile as a Coronary Artery 
Disease risk factor in obese males. 

 
MATERIALS AND METHODS 

Forty males’ patients with age ranged from 45 
to 55-year-old with BMI ranged from 30kg/m2 to 
35kg/m2. Their physician had referred them. They 
had been selected from Ibri and Rustaq hospital, 
Sultanate of Oman. They had been randomly 
divided into two groups equal in numbers. Group 
(A) had received High interval intensity training 
program once daily, three times per week for four 
weeks. Group (B) had received Inspiratory muscle 
training program once daily, three times per week 
for four weeks. Ethical committee of Faculty of 
physical therapy, Cairo University, Egypt, 
approved the study with Approval No. P. TREC/ 
012/ 001223. 

Treatment procedures 
Participants had been randomly divided into 

two equal groups. Group (A) had undergone a 
program of high intensity interval training 30-40 
minutes per session starting the training by 
cycling slowly for five minute without resistance at 
the beginning of the exercise as warming up for 
10 min, then the active phase lasted 20-30 
minutes(Luke, Michael & Robert 2014). Then the 
speed was decreased with no resistance at the 
end of the exercise as cooling down. The High 
intensity was (85% - 95% MHR Maximum Heart 
Rate) and the interval period was (60% - 75% 
MHR)(Gibala et al. 2006). Participants of group 
(B) were trained by using the threshold based 
inspiratory muscle trainer for 10-15 minute daily. 
The intensity had been set to 60% to 80% of the 
participant maximal effort with frequency three 
times per week for four weeks(Enright & Unnithan 
2011).Blood analyzer was used to evaluate the 
level of the lipid profile (cholesterol, HDL, LDL and 

triglyceride) before and after the intervention 
program. 

Statistical analysis 
The statistical analysis was conducted by 

using statistical SPSS Package program version 
20 for Windows (SPSS, Inc., Chicago, IL). 
Descriptive statistics including the mean and 
standard deviation for age, weight, height, BMI 
were determined. Paired t-test was done to 
compare between pre and post-treatment within 
groups A and B for lipid profile variables 
(cholesterol, HDL, LDL and Triglyceride). 
Unpaired (Independent) t-test to compare 
between groups A and B with pre- and post-
treatment for age, weight, height, BMI, lipid profile 
variables (cholesterol, HDL, LDL and Triglyceride) 
were also done. The level of significance for all 
statistical tests was set at P < 0.05. 
 
RESULTS  

Demographic and other baseline data in both 
groups: Table (1) represents a summary of 
subjects' demographic data and clinical 
characteristics at the beginning of the study as 
age, weight, height and body mass index (BMI) as 
shown in tables (1). 

Cholesterol level (mg/dl): It was observed that 
for group (A) there was no significant change in 
the paired t-test between pre and post treatment 
cholesterol level (mg/dl) as the P-value was 
(0.099). For group (B) there was no significant 
change in the paired t-test between pre and post 
treatment cholesterol level as the P-value was 
(0.144) as shown in table (2) and demonstrated in 
fig (1). 

 
Figure. (1): shows the mean of cholesterol 
level for group (A&B) pre and post treatment. 
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Table (1): Physical characteristics of patients in both groups (A&B). 
 

Items Group A Group B Comparison  
S Mean ±SD Mean ±SD t-value P-value 

Age (yrs) 49.90 ±2.45 49.60 ±2.37 0.39 0.69 NS 

Weight (Kg) 97.95 ±7.85 95.74 ±6.62 0.96 0.34 NS 

Height (M) 1.73 ±0.07 1.72 ±0.05 0.25 0.81 NS 

BMI (Kg/M2) 32.7 ±1.17 32.2 ±1.21 1.34 0.19 NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant. 
 
Table (2): Mean and ±SD, t and P values of cholesterol level pre and post treatment of group (A), 
(B) and between groups. 

 Cholesterol level mg/dl 

 Group A Group B Pre-treatment 
 between groups 

Post-treatment between 
groups 

 Pre- 
treatment 

Post- 
treatment 

Pre- 
treatment 

Post- 
treatment 

Group 
 A 

Group  
B 

Group  
A 

Group 
 B 

Mean ±SD 186.7±10.3 186.5±10.3 182.7±10.9 182.6±10.8 186.7±10.3 182.7±10.9 186.5±10.3 182.6±10.8 

Mean 
difference  

0.2 0.1 4.0 3.9 

t-value 1.735 1.524 1.192 1.162 

P-value  0.099 0.144 0.241 0.253 

% of change  ---- ---- ---- ----- 

Significance NS NS NS NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant. 
 

Triglyceride level (mg/dl): It was observed that 
for group (A) there was a significant decrease in 
triglyceride level (mg/dl) between pre and post 
treatment as P-value was (0.003). The percentage 
of improvement was 0.01%. For group (B) there 
was no significant change in the paired t-test 
between pre and post treatment triglyceride level 
as the P-value was (0.234) as shown in table (3) 
and demonstrated in fig (2). 

 
 

Figure. (2): shows the mean of triglyceride 
level for group (A&B) pre and post treatment. 

 
 
 

 
 

 
Figure. (3): shows the mean of LDL level for 
group (A&B) pre and post treatment. 

 
 

 
LDL level (mg/dl): It was observed that for group 
(A) there was a significant decrease in LDL level 
(mg/dl) between pre and post treatment as the P-
value was (0.039) (P<0.05). 
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Table (3): Mean and ±SD, t and P values of Triglyceride level pre and post treatment of group (A), (B) and between groups. 
 

 Triglyceride level mg/dl 

 Group A Group B Pre-treatment 
 between groups 

Post-treatment  
between groups 

 Pre-treatment Post-treatment Pre-treatment Post-treatment Group A Group B Group A Group B 

Mean ±SD 131.98±14.2 131.85±14.3 132.13±12.3 132.1±12.4 131.98±14.2 132.13±12.3 131.85±14.3 132.1±12.4 

Mean difference  0.13 0.03 0.15 0.25 

t-value 3.442 1.228 0.35 0.06 

P-value  0.003 0.234 0.972 0.95 

% of change  0.01 % ------- ---- ----- 

Significance S NS NS NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant. 
Table (4): Mean and ±SD, t and P values of LDL level pre and post treatment of Group (A), (B) and between groups. 

           
 LDL level mg/dl 

 Group A Group B Pre-treatment  
between groups 

Post-treatment 
 between groups 

 Pre-treatment Post-treatment Pre-treatment Post-treatment Group A Group B Group A Group B 

Mean ±SD 118.6±9.7 118.4±9.7 113.8±9.3 113.6±9.1 118.6±9.7 113.8±9.3 118.4±9.7 113.6±9.1 

Mean difference  0.2 0.2 4.8 4.8 

t-value 2.213 0.97 1.585 1.615 

P-value  0.039 0.344 0.121 0.115 

% of change  0.16 % ------ ---- ----- 

Significance S NS NS NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant. 
Table (5): Mean and ±SD, t and P values of HDL level pre and post treatment of group (A), (B) and between groups. 

 HDL level mg/dl 

 Group A Group B Pre-treatment 
 between groups 

Post-treatment  
between groups 

 Pre-treatment Post-treatment Pre-treatment Post-treatment Group A Group B Group A Group B 

Mean ±SD 62.01±2.6 62±2.7 62.7±2.7 62.58±2.7 62.1±2.6 62.7±2.7 62±2.7 62.58±27 

Mean difference  0.01 0.12 0.6 0.58 

t-value 0.160 0.894 0.865 0.7 

P-value  0.874 0.382 0.393 0.488 

% of change  ---- ---- ---- ----- 

Significance NS NS NS NS 

*SD: standard deviation, P: probability, S: significance, NS: non-significant. 
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 The percentage of improvement was 0.16 %. For 
group (B) there was no significant change in the 
paired t-test between pre and post treatment LDL 
level as P-value was (0.344) as shown in table (4) 
and demonstrated in fig (3). 

HDL level (mg/dl): It was observed that for 
group (A) there was no significant change in the 
paired t-test between pre and post treatment HDL 
level (mg/dl), as P-value was (0.874). For group 
(B) there was no significant change in the paired t-
test between pre and post treatment HDL level as 
the P-value was (0.382) as shown in table (5) and 
demonstrated in fig (4). 

 
Figure. (4): shows the mean of HDL level for 
group (A&B) pre and post treatment. 

 
 
 
DISCUSSION 

Exercise is a lifestyle change that has been 
recommended for lowering atherogenic index in 
adults. The intensity and duration of exercise to 
bring about a change in the lipid parameters are 
yet to be determined. Previous studies examining 
the effects of exercise intensity on lipid and 
lipoprotein levels have reported conflicting 
findings(Kannan et al. 2014).The result of this 
study revealed that there was a significant 
improvement in LDL level and triglyceride level 
with high intensity interval training while there was 
no improvement with inspiratory muscle training. 
However, there was no significant change in HDL 
level nor cholesterol level with both groups.       
Which come In agreement with (Taravati, 
Irandoust & Rahimi 2017) standard exercise and 
garlic supplement can autonomously enhance 
lipid profiles. The impact of two months High 
Intensity Interim Training (HIIT) with and without 

garlic supplement on some lipid profiles in ladies 
was analyzed. Enhanced lipid profiles were 
distinguished in the HIIT exercise and garlic 
supplement in corpulent ladies. The outcomes 
showed that garlic supplementation and exercise 
training enhanced all lipid profiles including TG, 
HDL, LDL, Cholesterol/HDL and VLDL, while the 
mix of HIIT and garlic supplement may have more 
impact that is critical on lipid profiles. In a study 
done by (Theodorou et al., 2016) the resistance 
practice caused great impacts generally on lipid 
profiles. Combined exercise caused positive 
consequences for both physiological and 
biochemical parameters, while the arrival to 
estimate the detraining time frame was slower 
contrasted with the other exercise modalities. It is 
reported that study done by (Ouerghi et al., 
2014)for 24 trained male subjects matured 21– 26 
years, it was well-structured that twelve weeks of 
short HIIT enhances aerobic capacity with no 
significant change in the lipid profile. 
Moreover(Nikam et al., 2013)in an examination 
carried on bazaar competitors, demonstrated that 
playing out a general physical exercise ensures 
cardiovascular framework by balancing lipid 
profiles. People occupied with consistent physical 
movement had brought down levels of 
atherogenic lipid parts. In this way, general 
physical exercise is a vital in the security of 
atherosclerosis and administration of 
cardiovascular malady. These finding were  
supported by (Musa et al. 2009)that after the 
examination of the effect of a 8-week program of 
high-force interval training on high-density 
lipoprotein cholesterol (HDL-C), add up to 
cholesterol (TC), and the atherogenic file 
(TC/HDL-C) in 36 untrained men ages 21-36 
years. It was reasoned that an eight-weeks 
program of high-power interim training is 
compelling in evoking ideal changes in HDL-C 
and TC/HDL-C however not TC in youthful grown-
up men with ordinary TC levels. Their discovery 
reinforces the suggestions of high-force interim 
training as an elective method of activity to 
enhance blood lipid profiles for people with worthy 
physical wellness levels. However, these findings 
were in contrast with (Kannan et al., 2014)whose 
study included 51 obese Members performed 
exercise of high power on bike ergometer for a 
time of 15 weeks uncovered significant decline in 
the LDL-C. In the agreement with (Ahmad, 
Abdelsalam & Lotfy 2017)exercising inspiratory 
muscles for 8 weeks, once daily, 5 days/week, 
with low inspiratory loading has failed to induce 
any significant improvements in blood serum lipids 
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in type 2 diabetic patients particularly women with 
limited physical activity. In contrast with (Feriani et 
al. 2017)seven days of inspiratory muscles 
training recovers cardiac autonomic modulation 
and hemodynamic parameters in women with 
metabolic syndrome. Therefore, we suggest that 
inspiratory muscles training may be an effective 
non-pharmacological approach to be added to 
exercise training programs. 

CONCLUSION 
It was concluded that usage of High interval 

intensity training program had a significant 
positive effect in modulating lipid profile as a 
coronary artery disease risk factor obese males. 
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