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ABSTRACT
Introduction: Retro walking or backward walking is an exercise
mode which incurs an increased metabolic cost and results in
a greater cardiopulmonary demand when compared to forward
walking, while placing a lower stress on the joints of the lower
limb. Abdominal adiposity, a part of metabolic syndrome, is an
early risk-factor for morbidity and mortality in adulthood.

were recruited and allocated randomly into two groups. One
group underwent retro walking treadmill training five times a
week for six weeks, and the other group underwent forward
walking treadmill training for the same period. Waist-Hip Ratio
(WHR), Waist- Height Ratio (WHtR) and Body Mass Index (BMI)
were measured before and after the six-week intervention and
subjected to statistical analysis.

Aim: The study aims to compare the effect of retro walking
treadmill training and that of forward walking treadmill training,
as potential modifiers of general obesity and abdominal obesity
in untrained young adults.

Results: There was a significant reduction in WHR and WHtR in
the participants of the retro walking program when compared to
participants of forward walking program. The decrease in BMI
was not statistically significant.

Materials and Methods: In this quasi experimental study,
111 untrained young men/young males aged 18-25 who were
students of a medical university in Kingdom of Saudi Arabia

Conclusion: A retro walking training program is more effective
in reducing BMI, WHR and WHtR in untrained young adults as
compared to a forward walking program.
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INTRODUCTION
Obesity has become a worldwide epidemic, and is increasing in
prevalence at an alarming rate in the past few decades, especially in
developing countries [1]. A larger and larger number of children and
young adults are diagnosed with obesity and metabolic syndrome
every year, and this is a matter of serious concern as far as public health
is concerned. Abdominal adiposity or central adiposity or visceral
adiposity is defined as the excessive accumulation of intra-abdominal
fat and has been considered as an important risk factor for major
chronic Non-Communicable Diseases (NCDs). Abdominal obesity is a
major component of the metabolic syndrome, which is known to cause
metabolic and cardiac problems in persons of all age groups, and
which is an early risk factor for morbidity and mortality in adulthood [2].
Although there are sophisticated methods for evaluating abdominal
fat, from an epidemiological point of view, the anthropometric
indicators are considered ideal for use in population studies due
to their low cost and ease of use [3]. Waist Circumference (WC),
WHR and WHtR are reliable and valid methods proposed for
the detection of abdominal obesity; these measures are capable
of detecting abdominal obesity at a value above a specific and
sensitive cut-off point [4,5].
Physical inactivity is one of the causes for accumulation of visceral
fat, and exercise has been proven to be effective in reducing both
general and abdominal obesity [6]. Physical activity and exercise is
encouraged to control obesity, and walking at a brisk pace has been
recommended for weight reduction and for improving cardiovascular
health. Retro walking, or backward walking on a treadmill has been
seen to have a higher energy expenditure than forward walking.
This increased metabolic cost of retro walking has been postulated
to be due to decreased stride length, increased stride frequency
and the fact that during retro walking, the quadriceps muscles must
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contract concentrically rather than eccentrically, all of which leads to
an increased energy expenditure [7].
One of the factors which limit exercise in people who are obese is
the excess amount of stress placed on the weight bearing joints by
exercises such as brisk walking. Retro walking has an advantage
over forward walking in this aspect in that retro walking places a
reduced stress on the lower limb joints when compared to forward
walking [8]. Yet, the effectiveness of retro walking in modifying risk
factors for NCD, when compared to forward walking has not yet
been conclusively proven. With this in mind, a need was identified to
study the effects of retro walking when compared to normal walking
on abdominal obesity in young untrained adults and hence the
present study was designed with this objective.

MATERIALS AND METHODS
This study was a single-blind pre-post quasi experimental study
without control, which was part of a larger study being conducted
with the same objectives, and additional outcome measures
[9]. Ethical approval was obtained from the Institutional Ethical
Committee (ref no: SU/PT/EC-18/02) and the study was carried out
in a period of 11 months from April 2019 to February 2020.
Sample size: Sample size calculation was done with reference to
the study conducted by Dangi A et al., (2014) [10]. Only a convenient
number of participants, and not the entire calculated sample, were
added in the present study. One hundred and eleven men were
recruited by using purposive sampling from the students of an allmale medical university college in Shaqra, Kingdom of Saudi Arabia.
Participation in the study was solicited by means of advertisement
placed on the university notice boards and those who fulfilled the
inclusion and exclusion criteria were recruited from those who
expressed interest to participate in the study.
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Inclusion criteria: The study included male subjects aged 1825 years with WHR more than 1.
Exclusion criteria: Individuals who were undergoing any kind of
formal exercise training were excluded, as were those receiving
drugs for medical conditions and those with any cardiovascular,
metabolic, respiratory, orthopaedic and neurological conditions
contraindicating exercise testing and training.
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58 in the forward walking group, and 53 in the retro walking group.
[Table/Fig-1] provides an overview of the progress of participants
through the study.

Before initial assessment, participants got a data bundle with
detailed information about the study, which included the participant’s
rights taking part in a research project and a type written informed
consent form. Once the written consent was provided, the subjects
were randomly allocated to two groups using sequentially numbered
opaque sealed envelopes. The intervention names were written
sequentially in opaque sealed envelopes, and after screening and
consent, the name of the participant was written on the envelope
and then the seal was broken, thus determining which group he was
allocated to. The participants were screened using the American
Heart Association/American College of Sports Medicine (AHA/
ACSM) pre-participation questionnaire [11,12]. After that, outcome
measures were assessed and interventions carried out.
The outcome measures of the study were BMI, WC, Hip
Circumference (HC), WHR, and WHtR which were carried out before
the intervention and after, by an assessor, trained by the authors
and blinded to the objectives of the study and to the study arm to
which the subjects were allotted.
Before starting the interventions, subjects who were unfamiliar with
forward or backward treadmill walking, as applicable, was provided
basic training by a physical therapist until they could walk on the
treadmill confidently, and without support. The participants in the
retro walking treadmill training group participated in a supervised
retro walking training program including five minutes each of warmup and cool-down activities for four days a week for six weeks on
a treadmill The subjects walked at 4 km per hour at a gradient of
10%, for a time period of fifteen minutes initially, progressing up to
thirty minutes over the training period of six weeks [13,14].
The subjects allocated to the forward walking group underwent
a supervised forward walking treadmill training program with
parameters similar to that of the retro walking training program.
(4 km per hour, gradient of 10%, 15-30 minutes of training and
5 minutes each of warm-up and cool-down, four times a week,
six weeks).
The warm-up and cool-down exercise periods comprised of ankletoe movements, gastroc-soleus stretching, hamstring stretching
and heel-raise exercises, done for five minutes each. BMI was
calculated by the Quetelet Index, i.e., the weight in kilograms
divided by the square of height in meters (kg/m2) [15]. WC, HC,
WHR and WHt were obtained by the method recommended by the
World Health Organisation (WHO). WC was obtained at the highest
point of the iliac crest, level with the anterior superior iliac spine,
with a measuring tape, while standing. HC was measured at its
widest part of the buttocks or hip, with a measuring tape. WHR is
the ratio of the circumference of the waist to the circumference of
the hips. This was calculated as WC divided by HC, measured in the
same units. WHtR of the subjects was measured by dividing their
WC, measured by the method mentioned above, by their height,
measured using a standard stadiometer, both measured in same
units [16]. The outcomes were measured before the intervention,
and after the six-week intervention period.
A total of 148 participants volunteered for participation in the study,
out of which 21 were excluded for not fulfilling inclusion criteria and
6 participants declined to participate during the initial screening. A
total of 121 participants were randomised into the two groups, out
of which a further 10 dropped out during the intervention (developed
acute infection=6, missed more than 3 consecutive exercise
sessions=4). The final data was collected from 111 participants,
8

[Table/Fig-1]: Flowchart showing the progress of participants through the study.

STATISTICAL ANALYSIS
The collected information was summarised by using mean and
standard deviation. Parametric measures were used for testing
significance, since the data was observed to be normally distributed
when tested for normality using the Shapiro-Wilk method. To
compare the outcome measures before and after the intervention
paired t-test was used and to compare the outcomes between the
two groups unpaired t-test was used. The level of significance was
set as p<0.01. All analyses were carried out using Statistical Package
for the Social Sciences (SPSS) software (IBM SPSS Version 20).

RESULTS
The demographic and baseline characteristics of the study subjects
including age Height, weight, BMI, WC, WHtR, HC and WHR were
recorded [Table/Fig-2]. BMI, WC, WHtR, HC, WHR before and after
the treadmill training were recorded and values between both the
groups were compared using Independent t-test [Table/Fig-3].
Demographic
and baseline
characteristics

Retro walking group (N=53)
Mean

Std. Deviation

Age (years)

21.58

Height (cm)

172.17

Weight (kg)

Normal walking group (N=58)
Mean

Std. Deviation

2.17

22.67

1.98

3.73

171.00

4.20

81.60

10.10

82.66

10.25

BMI

27.54

3.105

28.34

3.93

WC

85.74

4.86

91.26

6.54

WHtR

0.50

0.03

0.53

0.043

112.96

4.62

99.43

6.86

1.02

0.033

1.12

0.042

HC
WHR

[Table/Fig-2]: Demographic and baseline characteristics of subjects.
WHR: Waist-hip ratio; WHtR: Waist-height ratio; BMI: Body mass index; WC: Waist circumference;
HC: Hip circumference; Std.: Standard

DISCUSSION
The present study aimed at documenting the effects of a backward
walking program compared to a forward walking program, on obesity
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Retro walking group (N=53)
Pre

Normal walking group (N=58)
Pre

Post

Post

Outcome
measures

Mean

Std. Deviation

Mean

Std. Deviation

p-value*

Mean

Std. Deviation

Mean

Std. Deviation

p-value*

p-value**

BMI

27.54

3.10

25.55

2.81

0.001

28.34

3.933

26.89

4.03

0.001

0.046

WC

85.74

4.86

81.72

4.62

0.001

91.26

6.544

89.00

5.98

0.001

0.001

WHtR

0.4981

0.0288

0.4743

0.0276

0.001

.5340

0.0432

0.5209

0.0406

0.001

0.001

HC

112.96

4.62

114.92

4.22

0.001

99.43

6.862

99.22

7.13

0.001

0.001

WHR

1.0211

0.0331

0.7111

0.0337

0.001

.9183

0.0424

1.1241

0.0455

0.001

0.001

[Table/Fig-3]: Comparison of outcome measures within and between groups.
**Independent t-test is used to test the significance of pre-post differences between the groups
*Paired t-test is used to check the significance of pre-post difference within the groups
WHR: Waist-hip ratio; WHtR: Waist-height ratio; BMI: Body mass index; WC: Waist circumference; HC: Hip circumference; Std.: Standard; p<0.01 considered significant

measures namely BMI, WHR and WHtR. The WHO has suggested
that measures of abdominal obesity or visceral or central obesity
such as the WC and WHR are superior to measures of general
obesity such as the BMI in detecting obesity related morbidity and
risk for lifestyle diseases. Measures of visceral obesity could predict
risk for cardiovascular disease, type 2 diabetes mellitus and allcause mortality much better than BMI. Furthermore, these measures
used in combination with BMI could increase their capability for
discrimination [16]. In this context, a study which documents the
effect of a mode of exercise, in comparison with another one, on
measures of central obesity gains importance.
Walking is a universally popular exercise mode and is related to several
health benefits while minimising the possibility of overstress or injury.
Walking has been proved to have multiple health benefits including
changes in body composition, aerobic fitness and improvement in
overall health [17]. In the present study, both forward walking and
retro walking has been seen to reduce significantly all the obesity
measures which have been studied, though retro walking was seen
to be more effective across outcomes. Dangi A and Nirbhavane U,
had found backward walking on a walking track to be as effective as
forward walking in decreasing BMI, WHR and body fat percentage
[10]. In some other studies as well, treadmill walking, both forward
and backward, has been found to be able to decrease BMI, WC
and blood pressure and improve the exercise capacity of various
populations [18,19].
Also, in the present study, retro walking or backward walking has
been seen to have an increased effect on the obesity measures
when compared to forward walking. The reason could be the novelty
of the exercise, which demands more attention, thus increasing the
metabolic load and thus the energy expenditure. Thomas KS et al.,
have documented that, at similar intensities, retro walking places
more perceptual, metabolic and cardiovascular demand on the
body when compared to forward walking [14]. Backward walking
also challenges dynamic balance in a better manner than forward
walking thus recruiting a larger number of neurons into the process
of walking [20].
The findings of Cha HG et al., have implicated that backward
walking causes an increased stimulation of the lower limb muscles
and thus a higher consumption of energy in the lower limb [21].
They also found that the quadriceps femoris and other muscles
around the knee are stimulated in a more balanced manner by
backward walking than by forward walking [11]. Other authors
like Terblanche PE et al., have observed positive changes in body
composition and improved levels of cardiovascular fitness with a
retro walking program [22]. The heightened challenge placed by
retro walking on the various body systems causes increased energy
expenditure when compared to forward walking. This increase in
energy expenditure leads to a decreased level of adiposity in the
body, thus causing a reduction in adiposity measures such as BMI,
WHtR and WHR, as observed in the results of the current study.
Retro walking places a lesser amount of stress on the lower limb joints
when compared to forward walking [8]. This is an important aspect
Journal of Clinical and Diagnostic Research. 2021 May, Vol-15(5): YC07-YC10

to be considered when prescribing exercise in obese persons, since
they are more prone to lower limb injury during exercise. Another
advantage of backward walking is that it can expend more energy
in a shorter time, making the exercise more time-effective, and more
likely to be complied [23]. The present study adds to the body of
currently available evidence which documents the benefits of retro
walking by presenting a reduction in measures of visceral adiposity,
which is an important measure of cardiovascular and metabolic risk.
Backward walking also has the advantage of being less stressful
to the lower limb weight bearing joints, thus reducing the chances
of injury during exercise, especially in persons who are obese or
overweight. Exercise which modifies obesity, as seen in the present
study, is the same type of exercise that can have an effect on
modifying risk for lifestyle diseases. Owing to these advantages
and practicality of use, backward walking can be a useful addition
to any exercise program which aims to modify cardiovascular risk
factors and obesity [24,25]. The strengths of the present study
include the relatively high sample size and the documentation of
the effect backward walking has on measures of visceral adiposity,
which, together with the BMI, are excellent markers of metabolic
and cardiovascular risk.

Limitation(s)
The limitations are the lack of monitoring of diet of the patients,
which could potentially affect abdominal obesity, and non-use of
direct measures of energy expenditure or body composition.

CONCLUSION(S)
In conclusion, the present study results demonstrate that a backward
walking program could reduce central obesity more than a forward
walking program of similar intensity could. This is important information
to be taken into consideration when designing an exercise program to
modify cardiovascular risk factors in young individuals. Future studies
could be randomised controlled trials which can assess the long term
effect of backward walking on cardiovascular risk factors.

REFERENCES

[1] Gupta N, Goel K, Shah P, Misra A. Childhood obesity in developing countries:
Epidemiology, determinants and prevention. Endocr Rev. 2012;33:48-70.
[2] Vasques ACJ, Priori SE, Rosado LEFPL, Franceschini SCC. The use of
anthropometric measures to assess visceral fat accumulation. Rev Nutr.
2010;23(1):107-18.
[3] Pinho CPS, Diniz AS, Arruda IKG, Batista Filho M, Coelho PC, Sequeira LAS, et al.
Prevalence of abdominal obesity and associated factors among individuals 25 to 59
years of age in Pernambuco State, Brazil. Cad Saúde Pública. 2013;29(2):313-24.
[4] Magalhães EI, Sant’Ana LF, Priore SE, Franceschini SC. Waist circumference,
waist/height ratio, and neck circumference as parameters of central obesity
assessment in children . Rev Paul Pediatr. 2014;32:273-82.
[5] Bacopoulou F, Efthymiou V, Landis G, Rentoumis A, Chrousos GP. Waist
circumference, waist-to-hip ratio and waist-to-height ratio reference percentiles
for abdominal obesity among Greek adolescents. BMC Pediatr. 2015;15:50.
Published 2015 May 4. doi:10.1186/s12887-015-0366-z
[6] Olsen RH, Krogh-Madsen R, Thomsen C, Booth FW, Pedersen BK. Metabolic
responses to reduced daily steps in healthy non exercising men. JAMA.
2008;299(11):1261-63. doi:10.1001/jama.299.11.1259.
[7] Anadkat H, Soman A, Dhanesh Kumar KU. Effectiveness of retro walking treadmill
training on pain and disability in knee osteoarthritis: A randomised controlled trial.
Int J Pharm Bio Sci. 2015;6(4):43-50.

9

Ajith Soman et al., Effect of Retro Walking and Forward Treadmill Training on Abdominal Adiposity
[8] Kim WH, Kim WB, Yun CK. The effects of forward and backward walking
according to treadmill inclination in children with cerebral palsy. Journal of Physical
Therapy Science. 2016;28(5):1569-73. https://doi.org/10.1589/jpts.28.1569.
[9] Soman A, Kallidukkil MN, Chandy S, Santhakumar H, Scaria B. Effectiveness of
retrowalking and forward walking treadmill training on level of c-reactive protein and
abdominal adiposity in untrained young adults: protocol for a comparative study.
International Journal of Physiotherapy. 2019;6(2):28-31. https://doi.org/10.15621/
ijphy/2019/v6i2/181909.
[10] Dangi A, Nirbhavane U. Comparison of forward walking versus backward walking
on level surface on body composition in obese individuals in the age group
of 20-40 years. International Journal of Scientific and Research Publications.
2014;4(4):2250-60.
[11] Thompson WR, Gordon NF, Pescatello LS. American College of Sports Medicine.
ACSM’s guidelines for exercise testing and prescription. 8th ed. Philadelphia:
Lippincott Williams & Wilkins; 2010.
[12] Balady GJ, Chaitman B, Driscoll D, Foster C, Froelicher E, Gordon N, et al.
Recommendations for cardiovascular screening, staffing, and emergency policies
at health/fitness facilities. Circulation. 1998;97(22):2283-93. doi:10.1161/01.
cir.97.22.2283
[13] Kachanathu SJ, Alabdulwahab SS, Negi N, Anand P, Hafeez Ashraf R. An
analysis of physical performance between backward and forward walking
training in young healthy individuals. Saudi Journal of Sports Medicine.
2016;16(1):68-73.
[14] Thomas KS, Hammond M, Magal M. Graded forward and backward walking at a
matched intensity on cardiorespiratory responses and postural control. Gait and
Posture. 2018;65:20-25.
[15] Soman A, Mundyat G, Kumar D, Santhakumar H. Does body mass index
influence pulmonary function test values and functional exercise capacity after
chest physiotherapy following coronary artery bypass graft. Indian J Thorac
Cardiovasc Surg. 2018;34(2):116-24.

www.jcdr.net

[16] Waist circumference and waist-hip ratio: report of a WHO expert consultation,
Geneva, 8-11 December 2008. World Health Organization. 2011. https://apps.
who.int/iris/handle/10665/44583
[17] Rodriguez-Hernandez MG, Wadsworth DW. The effect of 2 walking programs
on aerobic fitness, body composition, and physical activity in sedentary office
employees. PLoS One. 2019;14(1):e0210447. doi:10.1371/journal.pone.0210447.
[18] Pitetti K, Rendoff A, Grover T, Beets M. The efficacy of a 9-month treadmill
walking program on the exercise capacity and weight reduction for adolescents
with severe autism. J Autism Dev Disord. 2007;37(6):997-1006.
[19] Gradidge PJ-L, Golele PN. Walking as a feasible means of effecting positive
changes in BMI, waist, and blood pressure in black South African women. Afri
Health Sci. 2018;18(4): 917-21.
[20] Adesola AM, Azeez OM. Comparison of cardio-pulmonary responses to forward
and backward walking and running. Afr J Biomed Res. 2009;12(2):95-100.
[21] Cha HG, Kim TH, Kim MK. Therapeutic efficacy of walking backward and forward
on a slope in normal adults. J Phys Ther Sci. 2016;28(6):1901-03. doi:10.1589/
jpts.28.1901.
[22] Terblanche PE, Page C, Kroff J, Venter RE. The effect of backward locomotion
training on the body composition and cardiorespiratory fitness of young women.
Int J Sports Med. 2005;26:214-19.
[23] Salyer J. Walking backward: The mind and body benefits. [Internet]. Healthline.
[Updated: December 19, 2016; Accessed: November 17, 2020]. https://www.
healthline.com/health/fitness-exercise/walking-backwards.
[24] Thompson PD, Buchner D, Pina IL, Balady GJ, Williams MA, Marcus BH, et al.
Exercise and physical activity in the prevention and treatment of atherosclerotic
cardiovascular disease: A statement from the Council on Clinical Cardiology
(Subcommittee on Exercise, Rehabilitation, and Prevention) and the Council on
Nutrition, Physical Activity, and Metabolism (Subcommittee on Physical Activity).
Circulation. 2003;107(24):3109-16. doi:10.1161/01.CIR.0000075572.40158.77
[25] McInnis Kyle J. ACSM’S Health & Fitness Journal. January-February
2000;4(1):25-31.

PARTICULARS OF CONTRIBUTORS:
1. Assistant Professor, Department of Health Rehabilitation, College of Applied Medical Science, Shaqra University, Shaqra, Riyadh, Saudi Arabia.
2. Lecturer, Department of Health Rehabilitation, College of Applied Medical Science, Shaqra University, Shaqra, Riyadh, Saudi Arabia.
3. Lecturer, Department of Clinical Lab Science, College of Applied Medical Science, Shaqra University, Shaqra, Riyadh, Saudi Arabia.
4. Assistant Professor, Department of Health Rehabilitation, College of Applied Medical Science, Shaqra University, Shaqra, Riyadh, Saudi Arabia.
NAME, ADDRESS, E-MAIL ID OF THE CORRESPONDING AUTHOR:
Ajith Soman,
Assistant Professor, Department of Health Rehabilitation, College of Applied
Medical Science, Shaqra University, Shaqra, Riyadh, Saudi Arabia.
E-mail: ajithsoman78@gmail.com

PLAGIARISM CHECKING METHODS: [Jain H et al.]
• Plagiarism X-checker: Sep 10, 2020
• Manual Googling: Nov 02, 2020
• iThenticate Software: Feb 06, 2021 (13%)

Author declaration:
• Financial or Other Competing Interests: None
• Was Ethics Committee Approval obtained for this study? Yes
• Was informed consent obtained from the subjects involved in the study? Yes
• For any images presented appropriate consent has been obtained from the subjects. NA

10

Etymology: Author Origin

Date of Submission: Sep 08, 2020
Date of Peer Review: Oct 30, 2020
Date of Acceptance: Jan 17, 2021
Date of Publishing: May 01, 2021

Journal of Clinical and Diagnostic Research. 2021 May, Vol-15(5): YC07-YC10

