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Abstract 
Study Design: Experimental design. Background: 
Individuals with sedentary lifestyle are associated with 
high prevalence of cardiovascular mortality. Forward 
Stair climbing and Backward Walking techniques are 
both associated with cardiopulmonary benefits. There is a 
lack of clinical research regarding effectiveness of 
forward stair climbing (FSC) and Backward Walking  

(BW) training programs for sedentary young males. 
Purpose of the study: To compare the effects of Forward 
Stair Climbing and Backward Locomotion on 
Cardiopulmonary parameters in Sedentary Young Males. 
Method: 30 sedentary young males were selected and 
randomly assigned to either of the groups with 15 
subjects in each group. Group 1 – Forward stair climbing  
Group 2 –Backward walking Readings were taken on 
first day of the study, end of 4th week and 8th week. 
Results: Both the groups showed significant 
improvement in Forced expiratory Volume1 (FEV1), 
Peak Expiratory Flow Rate (PEFR), Rate of Perceived 
Exertion (RPE) and Heart Rate (HR) at the end of 8th 
week, thus indicating that both Forward Stair Climbing 
and Backward Locomotion can be used for improvement 
of cardiopulmonary fitness by sedentary young males 
who are reluctant to engage in more vigorous form of 
exercises for maintaining a healthy life style. 
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1. Introduction 
  
1.1 Physical fitness 
A physically active lifestyle is well established as a 
central component in the maintenance of good 
health and disease prevention. However, the 
majority of adults in our society appear reluctant to 
undertake even the minimum exercise 
recommendation to achieve discernible health 
benefits (Pate R et al., 1995). Consequently, it has 
been postulated that the overall impact of 
stimulating our society to engage in a more active 
lifestyle could effectively lower coronary heart 
disease rates (Caspersen C et al., 1993). 
 
1.2 Deleterious effects of Sedentary Life style 
Individuals with sedentary lifestyle are associated 
with high prevalence of obesity, lung diseases and 
 
 

 
 
cardiovascular mortality. Involvement in certain 
physical activities and regular exercise could 
improve respiratory muscle strengthening and lung 
capacity (Mcgavock et al., 2006). FVC and FEV1 
are the strong indicators of lung function, which 
decline due to sedentary life style (Chanavirut R et 
al., 2006). 
 
It has been shown that being sedentary and 
smoking was related to lower Maximal Treadmill 
Test (MTT).FEV1, FVC, and FEV1/FVC ratio in 
both men and women (Cheng YJ et al., 2003). 
Moreover, it has been shown that moderate to high 
levels of regular physical activity are associated 
with a lower lung function decline and risk of 
COPD in active smokers (Judith et al., 2007). 
1.3 Stair Climbing 
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Stair climbing has been reported to be highly 
associated with cardiovascular and fitness benefits 
(Boreham C et al., 2005).Stair climbing is 
described as a vigorous intensity physical activity 
with oxygen uptake reaching approximately 80% 
of maximal values in young adults (The KC et al., 
2002).Several studies have shown it to be effective 
in improving aerobic capacity and cardiovascular 
disease risk factors (Meyer P et al., 2009). 
 
1.4 Backward Walking 
Athletes could follow a backward walking/running 
training program during rehabilitation and still 
exercise at an intensity that is sufficient to maintain 
cardiovascular fitness levels (Cavanagh PR et al., 
1973). Sedentary lifestyle could be associated with 
less efficient pulmonary function. Involvement in 
certain physical activities or sports could help in 
respiratory muscle strengthening and improvement 
in pulmonary function 
 
1.5 Objective of Research 
To find out the effects and make a comparison 
between the effects  of backward walking and 
forward stair climbing on cardiopulmonary fitness 
in sedentary young males. 
 
1.6 Need for the study 
Individuals who lead a sedentary lifestyle have a 
high prevalence of problems like cardiovascular 
mortality, obesity etc. Forward stair climbing and 
backward locomotion are simpler form of exercises 
and have been found to be effective in terms of 
improving cardiovascular fitness. The present study 
had intended to compare their effects on 
cardiopulmonary parameters in sedentary young 
males who are reluctant to engage in more vigorous 
form of exercises for maintaining a healthy life 
style. 
 
2. Material and Methods 
 
Summary of work plan 
The subjects who fulfilled the inclusion criteria 
were randomly divided into 2 groups either forward 
stair climbing (Group1) or backward walking 
(Group 2) with 15 subjects in each group. The 
training was given for 8 weeks and the readings 
(PFT’s,BP,HR,RPE ) were measured at baseline, at 
the end of 4th and 8th week by the researcher. 
 
2.1 Study Design 
Experimental Study design 
 
2.2 Subjects    
Inclusion criteria included age group of 18-30 
years, sedentary male subjects, no history of major 
airway diseases like asthma, COPD and absence of 
thoracic abnormity. 

Exclusion criteria were history of fractures, 
evidence of paralysis, weakness of lower limb 
muscles, participating in any active sporting 
activity at the time of study and not willing to 
participate. 
 
2.3 Intervention 
Group 1 (FSC) 
Participants allocated to the exercise group 
embarked upon an 8 week progressive stair 
climbing programme. The program began with 1 
bout of stair climbing 3 day/week in week 1 and 2. 
Increased by one climb per day per 2 weeks until 7 
and 8 week. Participants climbed on of the identical 
staircase located in the hospital block consisting of 
92 steps. They are instructed to descend the stairs 
afterwards at their leisure. To document the 
completion of each stair climb all participants kept 
training log. The training programme was 
progressed as 1 bout of stair climbing after every 
two weeks (Adejok BOA et al., 2012). 
 
Group 2 (Backward Walking) 
The training group was given a backward walking 
training program of 8 weeks consisting of three 
sessions per week for a total of 24 sessions. The 
first three sessions were 15 minute long, with the 
primary aim to familiarize the participants with the 
mode of training and to ensure that every one will 
be cope with backward walking. The next week, 
duration of the sessions increased by 5 minutes per 
weeks. The exercise sessions took place at the track 
(Terblanche E et al., 2004) 
 
2.4 Outcome Measures 
Readings were collected by the researcher and the 
average of 3 scores was recorded. 
 
Blood pressure:-This was taken with the subject in 
sitting position, with the arms horizontally 
supported at the heart level. SBP and DBP were 
then taken with the stethoscope and 
sphygmomanometer (Accoson, England) using the 
conventional method and recorded in mmHg 
(Scmitz TJ et al., 1988). 
 
Heart rate (Pulse rate):-Subject's radial pulse was 
taken in beats per minute, with the forearm slightly 
pronated and the wrist slightly flexed. Timing was 
done with a stop watch (Scmitz TJ et al., 1988). 
 
Spirometry: -Pulmonary functions were measured 
using computerized spirometer (Spirolyser SPL-
10). Pulmonary functions were assessed using 
standard spirometry guidelines given by ATS/ERS 
(Celli BR et al., 2004). 
 
RPE- Perceived exertion is an individual's rating of 
exercise intensity, formed by assessing their body's 
physical signs such as heart rate, breathing rate and 
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perspiration/sweating using Borg Scale (Lagally 
KM et al., 2002). 
 
2.5 Data Analysis  
An experimental design was used for the study. 
Statistics were performed by using SPSS 15. The 
data was analysed using descriptive statistics of 
mean, standard deviation and percentages. The one 
way analysis of variance (ANOVA) was used to 

compare the mean of the SBP, DBP, HR, FVC, 
FEV1, PEFR and RPE of subjects at 0, 4 and 8 
weeks of training. The independent t-test was used 
to compare the mean SBP, DBP, HR, FVC, FEV1, 
PEFR and RPE of both the groups at the beginning 
of the study, 4th week and 8th week. 
 
3. Results  

 
Table 3.1: Baseline data of participants 

Variables  FSC GRP 
MEAN±SD 

BL GRP 
MEAN±SD 

p 

Age (years) 
Height (cm) 
Body Weight (kg) 

21.73±1.44 
1.73.32±3.112 
69±3.98 

21.60±2.26 
175.07±6.737 
67.47±6.20 

0.8486NS 

0.3680NS 

0.4270NS 

 
Table 3.2: Comparison of cardiopulmonary parameters at 0 week, 4th week and 8th week within Group 1 

Variables Mean±SD Mean±SD P value 
SBP 
Pair 1 
Pair 2 

 
125±3.82 
126.87±3.27 

 
126.87±3.27 
123.87±3.64 

 
0.1614NS 
0.0247* 

DBP 
Pair 1 
Pair 2 

 
83.60±3.07 
82.3333±2.66 

 
82.3333±2.66 
81.6±2.23 

 
0.2372NS 
0.4205NS 

HR 
Pair 1 
Pair 2 

 
77±2.24 
77.9333±2.49 

 
77.9333±2.49 
75.9333±3.26 

 
0.2895NS 
0.0695NS 

FVC 
Pair 1 
Pair 2 

 
77.4620±6.7788 
79.3153±6.4802 

 
79.3153±6.4802 
80.4086±5.9548 

 
0.4504NS 
0.6341NS 

FEV1 
Pair 1 
Pair 2 

 
68.332±12.6999 
68.9293±12.5524 

 
68.9293±12.5524 
78.98±13.5095 

 
0.8978NS 
0.0439* 

PEFR 
Pair 1 
Pair 2 

 
77.5007±7.6161 
78.61±7.2011 

 
78.61±7.2011 
84.20±7.2914 

 
0.6850NS 
0.0437* 

RPE 
Pair 1 
Pair 2 

 
5.60±1.06 
4.93±0.88 

 
4.93±0.88 
4.13±0.92 

 
0.0712NS 
0.0215* 

 
Table 3.3: Comparison of cardiopulmonary parameters at 0 week, 4th week and at 8th week of the study within Group 2 

Variables Mean±SD Mean±SD P value 
SBP 
Pair 1 
Pair 2 

 
126±2.95 
125±4.04 

 
125±4.04 
122±4.42 

 
0.4451NS 
0.0625NS 

DBP 
Pair 1 
Pair 2 

 
83.2±4.52 
81.9333±4.73 

 
81.9333±4.73 
78.1333±5.04 

 
0.4596NS 
0.0421* 

HR 
Pair 1 
Pair 2 

 
77.9333±3.69 
76.67±2.74 

 
76.67±2.74 
73.67±3.06 

 
0.2953NS 
0.0086** 

FVC 
Pair 1 
Pair 2 

 
80.432±8.8460 
80.19±8.4841 

 
80.19±8.4841 
79.68±7.8858 

 
0.9396NS 
0.8658NS 

FEV1 
Pair 1 
Pair 2 

 
72.602±13.6791 
75.686±12.9439 

 
75.686±12.9439 
85.768±13.5221 

 
0.5310NS 
0.0462* 

PEFR 
Pair 1 
Pair 2 

 
74.484±13.6244 
81.232±12.5532 

 
81.232±12.5532 
91.77±10.9075 

 
0.1693NS 
0.0206* 

RPE 
Pair 1 
Pair 2 

 
5.73±1.03 
4.80±1.01 

 
4.80±1.01 
3.80±1.08 

 
0.0187* 
0.0143* 
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Table 3.4:  
Variables Group 1(FSC) 

Mean±SD 
Group 2(BW) 
Mean±SD 

t value p value 

SBP 
Baseline 
4th week 
8th week 

 
125±3.82 
126.87±3.27 
123.87±3.64 

 
126±2.95 
125±4.04 
122±4.42 

 
0.8204 
1.3934 
1.2649 

 
0.4290NS 
0.1744NS 
0.2163NS 

DBP 
Baseline 
4th week 
8th week 

 
83.60±3.07 
82.3333±2.66 
81.6±2.23 

 
83.2±4.52 
81.9333±4.73 
78.1333±5.04 

 
0.2835 
0.2855 
2.4362 

 
0.7789NS 
0.7774NS 
0.0215* 

HR 
Baseline 
4th week 
8th week 

 
77±2.24 
77.9333±2.49 
75.9333±3.26 

 
77.9333±3.69 
76.67±2.74 
73.67±3.06 

 
0.8374 
1.3215 
1.9605 

 
0.4095NS 
0.1970NS 
0.0600NS 

FVC 
Baseline 
4th week 
8th week 

 
77.4620±6.7788 
79.3153±6.4802 
80.4086±5.9548 

 
80.432±8.8460 
80.19±8.4841 
79.68±7.8858 

 
1.0321 
0.3173 
0.2856 

 
0.3339NS 
0.7514NS 
0.7889NS 

FEV1 

Baseline 
4th week 
8th week 

 
68.332±12.6999 
68.9293±12.5524 
78.98±13.5095 

 
72.602±13.6791 
75.686±12.9439 
85.768±13.5221 

 
0.8860 
1.4513 
1.3754 

 
0.3832NS 
0.1578NS 
0.1799NS 

PEFR 
Baseline 
4th week 
8th week 

 
77.5007±7.6161 
78.61±7.2011 
84.20±7.2914 

 
74.484±13.6244 
81.232±12.5532 
91.77±10.9075 

 
0.7485 
0.7017 
2.2346 

 
0.4604NS 
0.4887NS 
0.0336* 

RPE 
Baseline 
4th week 
8th week 

 
5.60±1.06 
4.93±0.88 
4.13±0.92 

 
5.73±1.03 
4.80±1.01 
3.80±1.08 

 
0.3407 
0.3759 
0.9009 

 
0.7359NS 
0.7099NS 
0.3573NS 

 
3.1Within group analysis  
There was a significant improvement in FEV1 and 
PEFR whereas significant reduction in SBP and 
RPE in group 1 from week 4th to 8th week. 
 
3.2Within group analysis  
There was a significant improvement in FEV1 and 
PEFR whereas significant reduction in DBP, HR 
and RPE in group 2 from week 4th to 8th week 
 
3.3Between group analysis  
There was no significant difference in SBP, HR, 
FVC, FEV1 and RPE between group 1 and 2 on 
baseline (p>0.05), at 4th and 8th week.There was a 
significant reduction in DBP and significant 
improvement in PEFR in group 2 in 8th week 
(p<0.05) as compared to that in group 1. 
 
4. Discussion 
 
4.1Both groups showed improvements in 
cardiovascular parameters 
FSC group showed significant effect on SBP, 
FEV1, PEFR and RPE except DBP, HR, FVC 
whereas BW group showed significant effect on 
DBP, HR, FEV1, PEFR and RPE except SBP and 
FVC. There was the reduction in SBP, DBP and 
HR. Physical training and various forms of aerobic 
exercise are generally known to bring about a 
reduction in cardiovascular parameters (Fox EL et 
al., 1981).  Boreham et al (2000) observed 

significant reductions in heart rate of 12 previously 
sedentary young women, aged 18-22 years,    after 
a 7-week forward stair climbing programme. 
 
The findings of this study suggest that FSC training 
exercise procedure, as used in this study, might not 
have tasked the cardiovascular systems of 
participants enough to bring about a significant 
improvement in blood pressure and heart rate. This 
may be due to the number of steps and the height of 
the stairs used in this study. The stairs had just 92 
steps and a height of 45cm, compared to the public 
staircase of 199 steps utilized by Boreham et al 
(2000).  
 
4.2 No Significant improvements in FVC in both 
groups 
There was no significant change in FVC in both 
FSC and BW groups. The possible reason could be 
that pulmonary muscles adapts to aerobic exercise 
as a result of respiratory muscle training. The result 
is in accordance with the result of William et 
al(2002) in which he studied the effects of 
respiratory muscle training on VO2 max, the 
ventilator threshold and pulmonary function and 
found that respiratory rate decreases however no 
significant changes were seen in VO2 max or FVC. 
 
4.3 Significant improvements in FEV1 and PEFR 
in both groups 
In both the groups FEV1 and PEFR 
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showedsignificant improvement. The result is 
supported   in a study by Cheng et al. in which the 
physical activity improved pulmonary function in 
healthy sedentary people. Farid et al. showed an 
improvement in pulmonary function with aerobic 
exercise training in asthma patients. 
 
4 .4 Significant reduction in RPE in both groups 
There was a significant reduction in RPE in both 
FSC and BW. Clark found that cardio-respiratory 
fitness significantly improved and breathlessness 
decreased over a wide range of physical work 
corresponding to activities of daily living.  
 
Limitations 
 
The sample size was small and it was performed on 
a limited no. of subjects so the results cannot be 
generalised to subjects outside this population and 
the follow up of the subjects was not done to find 
out if the effects on the cardio pulmonary 
parameters persisted for a long duration. 
 
Recommendations 
 
Future researches need to be carried out on a larger 
sample and also need to verify long term effects of 
these techniques on cardiopulmonary parameters. 
 
Relevance to Clinical Practice 
 
The study provides therapists with the evidence on 
which to base their judgment of the effectiveness of 
the forward stair climbing and backward walking. 
There was not much significant difference between 
the two groups. Thus, it reinforces that both 
forward stair climbing and backward walking 
training programs can be used as an adjunct to 
physiotherapy program in the management of 
sedentary people. 
 
Future Research 
 
Future research can be done with a large group of 
samples. Study can be done including subjects with 
different age groups and gender. Future research is 
also needed to see whether the FSC and BW if 
continued for a longer period of time can give more 
significant results in sedentary young males or 
females or children. 
 
Conclusion 
 
The major findings of this study was that there was 
an improvement in parameters SBP, HR, PEFR and 
FEV1 in both groups but a statistically  significant 
difference between FSC and BW groups was found 
in only DBP and PEFR whereas there wasn’t a 
statistically significant difference between both 
groups in SBP, HR, FVC, FEV1 and RPE. Both 

types of exercises can be used for improving 
cardiopulmonary parameters in sedentary young 
males. 
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