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Effect of Traditional Aerobic Exercises 
Versus Sprint Interval Training on Pulmonary 
Function Tests In Young Sedentary Males: 
A Randomised Controlled Trial
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ABSTRACT
Background: Physical inactivity is now a global non-
communicable disease. Current recommendations from American 
College of Sports Medicine, American Heart Association and UK 
medical officers for physical activity are difficult to implement, 
due to time constraints and hence, they have less compliance.

Purpose: To compare Sprint Interval Training (SIT) and traditional 
aerobic exercise (AE) with respect to changes in Vital capacity 
(VC), Maximum Voluntary Ventilation (MVV) and Physical Fitness 
Index (PFI) in young sedentary males. 

Study Design: This was a randomised, controlled trial.

Methods: Fourteen young, sedentary, healthy males who were 
aged 18-25 years were randomly allocated to SIT group and 
AE group for 3 weeks. SIT group exercised at high intensity for 

10 minutes a day, three days a week. AE group exercised at 
moderate intensity for 30 minutes a day, five days a week. 

Results: Improvement in FVC (litres) in AE group was 0.31 ± 0.11 
and that in SIT group was 0.48 ± 0.17. The improvement in MVV 
(litres) in AE Group was 21.5 ± 11.6 and that in SIT group was 
27.77 ± 7.03. Thus, SIT showed a better improvement in primary 
outcome i.e. FVC and MVV, although difference in improvement 
was statistically not significant (p= 0.09 and 0.29 respectively). 
Secondary outcome i.e. PFI improved by 5.57 ± 1.71% in AE 
group and by 10.28 ± 3.03% in SIT group. The difference in 
improvement was statistically significant (p= 0.003).

Conclusions: SIT can be suggested as a time efficient option for 
improving cardiorespiratory fitness and hence, it can be used as 
a health promotion strategy. 

InTRODuCTIOn
Physical inactivity, along with a sedentary lifestyle, is now a global 
‘non-communicable’ disease [1-3]. WHO has predicted lifestyle-
related chronic diseases – mainly cardiovascular disease, diabetes, 
cancer and chronic respiratory disease – will account for two thirds 
of all the deaths globally in next 25 years [4]. 

Economic losses as per WHO estimate between 2005 and 2015 
will increase to around US$558 billion in China, $237 billion in India, 
$303 billion in Russia and $33 billion in the U.K [5].

Physical activity has numerous positive effects on health and 
regular moderate intensity exercise is known to reduce morbidity 
and mortality which results from chronic diseases like diabetes, 
cardiovascular and respiratory disorders [6-9].

Current recommendations of American College of Sports Medi-
cine, American Heart Association and UK medical officers are 30 
minutes of moderate-intensity, daily physical activity, five days a 
week [10-11]. 

However, for exercise guidelines to yield a positive economic benefit 
for society and health benefits for the individual, not only should 
the regime reliably modify key disease risk factors, it must also be 
plausible to implement. 

In recent times, due to factors like lack of time, high penetration of 
television and internet and long travelling hours for job and other 
reasons, people find it difficult to incorporate exercise regimes 
which require several hours per week. Also, such regimens require 
a higher degree of motivation for compliance. 

Sprint interval training (SIT) is an exercise strategy that is intended 
to improve performance and health with short training sessions. 
Sprint interval training protocol consists of repeated intervals of 
short durations at maximal or near maximal intensity, which are 
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interspersed with recovery periods of rest or low intensity exercise. 
Sprint interval training has been shown to improve aerobic as well 
as anaerobic fitness in untrained individuals, leading to improved 
cardiorespiratory health [12, 13]. 

A recent systematic review which was made by Kent [14] has stres-
sed the need to compare the interventions in practical scenario 
and it has also suggested that future research be undertaken with 
proper randomization and on a sample from general population 
unlike earlier studies which had selected samples of convenience. 

The present study was undertaken to compare the traditional 
aerobic exercise versus sprint interval training with respect to 
pulmonary function tests and physical fitness index in young, 
sedentary males. 

MeThODS

Trial Design and Randomisation
The present study had an Interventional parallel assignment 
Randomized Controlled Trial design. Allocation in 1:1 ratio to the 
groups and the baseline and post intervention tests were done by the 
trained staff that were not aware of study hypothesis. Statisticians 
were blinded regarding the study protocol. 

Study was conducted at Government Medical College, Aurangabad, 
Maharastra, India, during Dec 2011 to Jan 2012. 

The Institutional Ethics Committee of Government Medical College, 
Aurangabad, approved the study protocol. 

The trial was registered with the WHO, with UTN as U1111-1126-
7019 and Clinical Trial Registry of India as CTRI/2011/12/002312 

Sample size: Six per group as per Janet D Elashoff (2007) nQuery 
Advisor Version 7.0. Statistical Solutions, Cork, Ireland, with a single 
tailed hypothesis, α at 0.05 and 80% power of the study. This was 
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calculated to estimate an effect size of 2 for the primary outcome 
measure.

Seven subjects per group were enrolled to allow for loss to follow 
up [Table/Fig-1].

Participants
Inclusion criteria

1. Young, sedentary, healthy males who gave their consents for 
the study. 

2. Age group of 18 to 25 years.
3. Asymptomatic males with normal baseline ECGs.

Exclusion criteria

1. Those who did not give their consents for the study.
2. Smokers.
3. Any history of cardiac, respiratory, hepatic renal or any major 

disease.
4. Sportspersons or those who undertook doing athletic activities.

Fourteen subjects were recruited by advertisement from general 
population in the Aurangabad district Maharashtra, India. Recrui-
tment was done during December 2011. All subjects provided 
written informed consents at the start of the trial. 

Their baseline assessment for age, weight and height was done 
as per standard protocol and then random allocation was done 
by a computerised method to either of the groups, to undergo 
interventions for a period of 3 weeks. Prior to interventions, detailed 
histories were taken and physical examinations were done, to rule 
out any contraindication for high intensity exercise.

Intervention
Group I: AE: Subjects ran at low intensity ie. like jogging for 30 
minutes a day for 5 days a week. 

Group II: SIT: A 60 seconds intense running exercise, followed by 
90 seconds of rest, which was repeated for 4 cycles, thrice per 
week i.e. every Monday, Wednesday and Friday.

Both groups were initially familiarised to the training protocol. The 
supervision of the intervention was done by trained medical staff 
that were not aware of the study hypothesis. 

Subjects were asked to continue with their routine lifestyles and diet 
throughout the duration of the study.

Hypothesis: Sprint interval training is better than traditional aerobic 
exercise with respect to improvement in Forced Vital Capacity (FVC) 
and Maximum Voluntary Ventilation (MVV) after 3 weeks [Table/
Fig-2]. 

Parameter AE SIT 

Age (years) 22.28 ± 1.7 22 ± 1.63 

Weight (kg) 62.1 ± 3.2 63.28 ± 2.92 

Height (cm) 174.14 ± 2.6 173.85 ± 3.76 

BMI (kg/m2) 20.5 ± 1.53 20.95 ± 0.98 

[Table/Fig-2]: Baseline Characteristics

Outcomes
Following parameters were measured as primary outcome by using 
Medgraphics U.S.A Body Plethysmograph, Elite Dx Model No-
830001-005: 

1. Forced Vital Capacity (FVC) 

2. Maximum Voluntary Ventilation (MVV). 

Three readings were recorded and best efforts which were made 
were included in the observations. All the readings were taken as 
per guidelines and during morning time, to maintain uniformity 
[Table/Fig-3].

[Table/Fig-1]: Flow Diagram
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Recordings were done one day prior to beginning of intervention 
and two days after the completion of three weeks of intervention.

Physical Fitness Index (PFI) done by Queens College Step Test [15] 
was measured as a secondary outcome at the beginning of study 
and after 3 weeks of intervention [Table/Fig-4]. 

PFI = 130.907 – 1.503 × Queens College Test Heart rate.

Recordings were done one day prior to beginning of intervention 
and two days after the completion of three weeks of intervention.

All subjects completed the protocol. No one was lost to follow up. 

STATISTICAL AnALYSIS 
The continuous data was expressed as Mean ± Standard deviation.

Paired t–test was used to compare Forced Vital Capacity, Maximum 
Voluntary Ventilation and Physical Fitness Index before and after 
intervention in both groups. Independent t–test was used to compare 
changes in Forced Vital Capacity, Maximum Voluntary Ventilation 
and Physical Fitness Index after aerobic exercise and Sprint interval 
training. The calculations were done by using Microsoft Excel, 2007 
version.

ReSuLTS AnD DISCuSSIOn
Sprint Interval training group showed better improvement in 
Forced Vital Capacity and Maximum Voluntary Ventilation, although 
difference in improvement was statistically not significant, but 
considering that time requirement was 30 minutes as compared to 
150 minutes in a week for traditional aerobic exercise, it seemed 
to be a smarter option. Also, there was better improvement in 
Physical Fitness Index after Sprint Interval Training as compared 
to traditional aerobic exercise, the difference in improvement was 
statistically significant.

In accordance with our study, recently, the data from study of Dunham 
C, Harms CA [16] suggested that both whole-body exercise training 
and High Intensity Training were effective in increasing inspiratory 
muscle strength, with High Intensity Training offering a time-efficient 
alternative to Endurance Training in improving aerobic capacity and 
performance.

Hutchinson predicted that premature morbidity and mortality could 
be identified by a ‘reduced vital capacity’, a term which he coined, 
because he recognized that spirometric abnormalities accurately 
predicted about the capacity for living [17]. 

The results of the Prospective study with a 29 –year follow up i.e. 
Buffalo Health Study cohort [18], suggested that pulmonary function 
was a long-term predictor for overall survival rates in both genders 
and that it could be used as a tool for general health assessment.

Lee HM et al., [19] concluded that evaluation of lung function 
may be useful for improving risk stratification in persons with an 

intermediate CHD risk, where it added to prediction of mortality over 
global risk assessment.

Study of Burney and Hooper stressed that survival in asymptomatic 
adults without chronic respiratory diseases or persistent respiratory 
symptoms was associated with Forced Vital Capacity and not with 
airway obstruction, as was measured by the FEV1/FVC ratio [20].  

Duck Chal et al., studied that maintainence or improvement of 
fitness was associated with a lower risk of all-cause and Cardio-
vascular Disease mortality in men. Preventing age-associated 
fitness loss was important for longevity, regardless of Body Mass 
Index change [21].  

A recent study which was done by Abdullah Gari [22] showed that 
high intensity training was better than moderate intensity exercise 
for glycaemic control.

Thus, as was found in the present study, Sprint Interval Training 
can improve lung functions and Physical Fitness Index. Both these 
outcomes had been earlier proven to be beneficial in maintenance of 
health and that they were also related to longevity. In other studies, 
this particular training protocol was also found to improve lipid 
profile, glycaemic index and other risk factors for chronic diseases. 

Limitation of this study was small sample size and also, further 
research with interventions in practical scenario in diverse populations, 
will be needed, to prove beyond doubt, the effectiveness of Sprint 
Interval Training and to incorporate it in recommendations for health 
promotion.

To conclude, Sprint Interval Training can be seen as a promising 
health promotion strategy to counteract the recent global sufferings 
which are caused by non communicable diseases.
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