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ABSTRACT
Background: Gait is one of the most complex neuromuscular phenomena which require perfect coordination
between the brain, spine, and muscles. Due to the adverse effects of physical inactivity, physical activity it is now
considered as the biggest health issue of 21st century. Physical activity effects the gait parameters to variable
extent, thus affecting the quality of life. International analyses showed a clear reduction in youth physical
activity.
Objectives: The purpose of our study was to identify the gait impairments present in the younger adults and
modify their activity levels to avoid impairments and disability in later years of age. The objective was to
determine the correlation between physical activity and step-length in healthy adults.
Methods: Gait parameters were assessed in 40 individuals including both males and females. Subjects with any
musculoskeletal conditions, neurological impairments and individuals those were unable to follow verbal
commands were excluded. Outcomes measure included International Physical Activity Questionnaire (IPAQ) to
access physical activity level and observational method to access gait parameters step-length and step-width.
The data was analyzed using SPSS 21 software.
Results: Physical activity measured through the IPAQ and step-length through observational method showed no
significant correlation of physical activity with step-length (p>0.05,1=0.226) and step width (p 0.37,1=-0.145).
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Conclusion: Change in physical activity levels does not have any impact on step length and step width.

Introduction:

Human gait is a manner of walking or moving on
foot. It is considered as one of those neuromuscular
actions which are complex in origin requiring spine,
brain and muscles to work in perfect coordination. It is
also known as a procedure which is cyclic in nature and
it requires feedback from sensory and visual system in
order to perform all the movements effectively.(1) Fall
and injuries can be result of gait disorders and thus cause
an increase in reduction in life quality. In early stages of
a disorder in gait there can be an acute lesion in the
nervous system or problems of proprioception but it can
also be aresult of harmful or side effects of medications
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and some systemic problems or disease.(2) The
prevalence of Gait disorders increases from 10% in 60-
69 years old community dwelling subjects to 60 % in 80
years old community dwelling subjects. Most of the gait
disturbances or problems start in primarily in the age
group between 60 years and 9 years, with almost one
third of the said population a gait abnormality.(3)

Physical inactivity is indicative of one's level of
immobility, chronic latent diseases and aging.(4)
Physical inactivity is predictable as one of the risky
health problems due to excess of adolescent physical
inactivity and viewed a dramatic universal drift.(5)
Physical inactivity tends to raise the risk of any health
diseases including diabetes, heart diseases and cancers
of many types including breast and colon cancers.(6)
Due to the adverse effects of physical inactivity,
physical activity it is now considered as the biggest
health issue of 21st century.(7) International analyses
showed a clear reduction in youth physical activity.
Regular physical activity is one of the key determinants
of health in the younger population.(4) Different
analyzes were undertaken, revealing the contrary
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interaction between physical training and good health.
Physical inactivity only expands the risk factors of
many health challenges, including gait troubles. The
significance of physical activity and its implications on
gait parameters are significantly impacted.(4) Physical
activity and exercise can help to decrease the negative
impact of age, on the body and the mind, indeed
physical activity is a promising non-pharmaceutical
intervention to prevent age-related cognitive decline
and neurodegenerative diseases.(8) Another study
compared eighteen young adults and twelve elder
subjects walking on an instrumented treadmill was
calculated where the speeds were self-select, the step
width variation was found to be a more clinically
significant variable for the assessment of locomotive
control in younger subjects as compared to the step
length variability.(9) A study conducted by Jennifer F
Brach et al 2005, conducted the study in older
population find out the association between gait
parameters and the risk of fall. He conducted that gait
parameters i.e. step-length and the step-width which are
affected by physical activity. He stated that greater step-
width is associated with the increased risk of fall in older
adults. He further concluded that with age, step-width
tends to increase, that further affects the gait hence
increase the risk of fall in older adults.(10) A study
conducted by Jennifer F. Brach et al. 2007, conducted in
adults found out the relationship between the gait
parameters, step-length and step-width. He concluded
that with age these parameters are altered and hence gait
speed is affected. Gait speed then tends to affect the
mobility in the older adults and is associated with the
decrease mobility in the older individuals and risk of fall
in them hence, complemented our study.(11) Gait
variability that is mostly affected with increasing age.
He conducted that with decreasing age there is a
decrease in gait variability and gait variability increases
as the age progresses. Gait variability is a prominent
indicator of fall and hence with increasing age the risk of
fall also increases.(12)

Age related change in the spatial-temporal
parameters is prominent in the older population and is
not prominent in younger adults. It’s still affecting the
young age but the change is not significant during this
age.(13) The study aimed to determine the correlation
between physical activity step-width and step-length in
healthy adults.

Methods:

A cross-sectional correlational study was
conducted from February 2019 to July 2019 using non-
probability sampling technique with a sample size of 40

young adults of both genders, age group18-35 years.
Ethical approval was taken from Foundation University
Islamabad (FF/FUMC/215Phy/19). However, the
adults having any musculoskeletal or neurological
impairments or disability were excluded from the study.
A written consent was taken from all participants. For
step length, foot prints were obtained on 10 m walkway
covered with brown glace sheet. At the end, the subjects
were requested to fill the IPAQ (long version) to
determine physical activity level in terms of MET
minutes per week. Data was analyzed using SPSS V
21.0. Qualitative data was presented in frequency and
quantitative data was presented as means and standard
deviations. To determine relationship between physical
activity and step length and step width correlation
analysis was conducted.

Results:

The total sample collected in this study was n=40
adults of 18-35 years of age. Gender wise distribution is
shown in figure 1. All the subjects were from
Rawalpindi, Islamabad and its premises. The mean age
of participants was 25.15 years.

Table no. 1 shows the P value for spearman’s test
applied between physical activity and step length which
was 0.161 which indicated non statistical significance
of the result and the correlation coefficient value of
0.226 i.e. positive correlation between two parameters.
The correlation even though was weak and not
significant but positive relation shows with increase in
physical activity step length will also increase. For
spearmen’s test between physical activity and step
width the P value 0.37 indicated non-statistical
significance of the result and the correlation coefficient
value of -0.145 indicated positive correlation between
two parameters. The correlation was weak and not
significant but negative relation showed that with
increase in physical activity step width will also
decrease.

Female
65%

Figure 1: Pie chart showing gender distribution
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Table 1 : Table showing correlation between
physical activiry levels and step length and step
Width

C lati
Spearman's Test orre ? 1 p value
coefficient

Physical Activity X Step 0.226 0.161

Length

Physical Activity X Step
Width average

-0.145 0.37

Discussion:

Gait variability and physical activity has very
strong relationship with each other, and has very
marked effect on human gait performance. This study
observed the correlation of physical activity with step
width and step length in healthy adults of age (18-35
years). According to literature review many studies
were conducted but they had included older population.
Currently, studies are being conducted worldwide to
explore the correlation with both cross-sectional and
longitudinal designs, but in our study cross-sectional
design was used. The result of our study revealed no
significant correlation among level of physical activity
and gait parameter.

A study was conducted by Daniela ET al. including
population of healthy adult women that shows negative
relationship between physical activity and step
length.(1) In the same year another similar study
conducted by fillip et al., study was composed of
healthy and physically active adults and the study
showed that there was a connection between preferred
walking speed and quality of life.(2) Our study observed
independent relationship between physical activity and
step length. Our results are somehow similar with the
previous study revealing that there is no change in step
length by doing physical activity.

In contrast to our study another study conducted by
zijlstra A. et al. evaluated step length frequency in
physically healthy adult woman and they found
negative relation with step length frequency and
progressive age.(3) This research supported the result of
our research.

A study was conducted by tasulu kimora in the year
2007. He performed a comparative study between
young physical active boys and girls and non-physical
active girls and boys. At the end of the study, it was
concluded that step- width decreases with the age. This

research supported the result of our research.(14)

Limitations of the study were related to less sample
size and time duration. More objective tools should be
included in future researched to measure physical
activity level and gait parameters. Future research
should focus on the effect size and clinical applications
of physical activity levels on gait parameters.

Conclusion:

It was concluded that in young adults physical
activity has no significant relation with step-length and
step- width.

Acknowledgement: We are highly obliged to our
respected supervisor Dr. Sana Khalid and co-supervisor
Dr. Hafiz Ali Bin Asim whose cooperation, motivation
and valuable suggestions helped us in completing this
research work. It was an honor and a great learning
experience to work under their guidance.

Disclaimer: None to declare
Contflict of interest: None to declare
Funding disclosure: None to declare
References:

1. Yang CC, Hsu YL. A review of accelerometry-
based wearable motion detectors for physical
activity monitoring. Sensors. 2010; 10(8):7772-88.

Trang NH, Hong TK, Dibley MJ. Cohort profile: Ho
Chi Minh City Youth Cohort—changes in diet,
physical activity, sedentary behaviour and
relationship with overweight/obesity in
adolescents. BMJ open. 2012 Jan 1;2(1):e000362.

Lee IM, Shiroma EJ, Lobelo F, Puska P, Blair SN,
Katzmarzyk PT, Lancet Physical Activity Series
Working Group. Effect of physical inactivity on
major non-communicable diseases worldwide: an

analysis of burden of disease and life expectancy.
Thelancet. 2012 Jul 21; 380(9838):219-29.

Ciprandi D, Bertozzi F, Zago M, Ferreira CLP,
Boari G, Sforza C, et al. Study of the association
between gait variability and physical activity.
European review of aging and physical activity.
2017;14(1):19.

DeFina LF, Radford NB, Barlow CE, Willis BL,
Leonard D, Haskell WL, Farrell SW, Pavlovic A,
Abel K, Berry JD, Khera A. Association of all-cause
and cardiovascular mortality with high levels of
physical activity and concurrent coronary artery

20 Volume 03, Issue 01, January 2023

Foundation University
Journal of Rehabilitation Sciences




calcification. JAMA cardiology. 2019 Feb 1;
4(2):174-81.

Heyn P, Abreu BC, Ottenbacher KJ. The effects of
exercise training on elderly persons with cognitive
impairment and dementia: a meta-analysis.
Archives of physical medicine and rehabilitation.
2004;85(10):1694-704.

Saleh MS, Rehab NI. Effect of ankle proprioceptive
training on gait and risk of fall in patients with
diabetic neuropathy: A randomized controlled trial.
International Journal of Diabetes Research. 2019
May 12;2(1):40-5.

Anastasi D, Carpinellal, Gervasoni E, Matsuda PN,
Bovi G, Ferrarin M, Cattaneo D. Instrumented
version of the modified dynamic gait index in
subjects with neurological disorders. PM&R. 2019
Feb.

Blair SN. Physical inactivity: the biggest public
health problem of the 21st century. British journal
of'sports medicine. 2009 Jan 1;43(1):1-2.

. Brach JS, Berlin JE, VanSwearingen JM, Newman
AB, Studenski SA. Too much or too little step width
variability is associated with a fall history in older

persons who walk at or near normal gait speed.
Journal of neuroengineering and rehabilitation.
2005 Dec;2(1):21.)

. Brach JS, Studenski SA, Perera S, VanSwearingen
JM, Newman AB. Gait variability and the risk of
incident mobility disability in community-dwelling
older adults. The Journals of Gerontology Series A:
Biological Sciences and Medical Sciences. 2007
Sep 1;62(9):983-8.

. Callisaya ML, Blizzard L, Schmidt MD, McGinley
JL, Srikanth VK. Ageing and gait variability—a
population-based study of older people. Age and
ageing.2010Jan 18;39(2):191-7.)

. Grabiner PC, Biswas ST, Grabiner MD. Age-
related changes in spatial and temporal gait
variables. Archives of physical medicine and
rehabilitation. 2001 Jan 1; 82(1):31-5.

. Kimura T, Kobayashi H, Nakayama E, Hanaoka M.
Effects of aging on gait patterns in the healthy
elderly. Anthropological Science. 2006:
0610300013.

Authors' contribution:

Ahmed Z: Literature review, data collection and
data analysis and write up.

Rasool F: Literature review, data collection and
data analysis and write up.

Mir NN: Literature review, data collection and data
analysis and write up.

Copyright Policy
All Articles are made available under a Creative Commons "Attribution-NonCommercial 4.0 International" license. Copyrights on any open access article published
by FUJRS are retained by the author(s). FUJRS is an open-access journal that allows free access to its published articles, in addition, to copy and use for research and academic
purposes; provided the article is correctly cited. FUJIRS does not allow commercial use of the articles published in FUJRS. All articles published represent the view of the
authors and do not reflect the official policy of FUJRS.

Foundation University

Journal of Rehabilitation Sciences Volume 03, Issue 01, January 2023




	Page 24
	Page 25
	Page 26
	Page 27

