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: ABSTRACT

Article Info: : Stair ascent and descent is an essential movement task in daily life in which individuals are
Received: 03 Jan 2019 . subjected to repetitive impact forces. The purpose of this study was to evaluate the intensity of Elec-
Accepted: 23 Jul 2019 tromyographic (EMG) activity in lower extremity muscles of healthy young men during stair ascent and
Available Online:015ep2019 :  descent task wearing different type of shoes and carrying loads.

[YETEE Nine men with a mean age of 25.94+3.26 years, mean height of 174+7.4 cm, and mean weight
of 70.95+8.25 kg were selected. Four stairs were fabricated and the electromyographic activity of their
lower extremity muscles (two muscles in the posterior leg and three quadriceps muscles) in the right side
of the body was measured using the 16-channel EMG system MA300 during the task. These tests were
conducted in two conditions of with and without load carrying. The load was a cube-shaped box weighing
15% of the body weight. Three cases of footwear were set: barefoot, athletic shoes, and formal shoes.
Repeated measure ANOVA was used for data analysis at the significant level of P<0.05.

[(EBYME The load factor had a significant effect on the intensity of muscle activity. The intensity of muscle
activity during ascending stairs was higher than that during descending. In stair descent task, the EMG
activity of the vastus medialis muscle was greater than that of the vastus lateralis and rectus femoris
muscles, which causes the patella to be pulled inward more leading to patellofemoral articular cartilage
wear in the long term.

Key words: Stair ascent puts more pressure on the ankle and knee joints. When carrying the load up
Load carrying, Shoes, stairs, the use of proper shoes can greatly reduce the intensity of muscle activity and delay fatigue. It is,
Stair Ascentand De- :  therefore, recommended that people with patellofemoral articular cartilage wear should not use the
scent, Muscle activity :  stairs, if possible.
Extended Abstract motion in the joints of the lower limbs than normal walking
[1]. In walking up and down stairs, in addition to applying
1. Introduction force to move forward, more force is needed to move the
body upward, where the knee and ankle muscles are respon-
ne of the most common daily motor tasks sible for creating this force when ascending [2, 3]. During
is stair ascent and descent walk, which re- walking, the joints are exposed to repeated impact forces at
quires more muscle activity and range of the moment the heel makes contact with the ground, which
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over time can lead to destructive changes in them. These
impact forces during walking on stairs, especially when de-
scending, can be even more severe [1]; so, a suitable shoe
can reduce these impact forces and their effect. The choice
of footwear is different between people. Some prefer to
wear formal shoes with relatively hard heels; some prefer to
wear shoes with high heels, and others prefer sneakers. The
type of shoe can affect muscle activity and postural align-
ment, the distribution of force on the sole of the foot, and
the ground reaction force, and if not suitable, it can lead to
clinical problems in the lower extremity [10].

So far, several studies have been performed on the kine-
matics, kinetics, and electromyography of muscles when
walking up and down stairs [13-16]. The electromyograph-
ic activity of the lower extremity muscles while walking on
stairs can provide an overview of how these muscles and
the forces applied to the lower extremity joints work. When
climbing stairs, a lot of pressure is put on the knee joint,
which is caused by the contraction of the quadriceps mus-
cles [17]. The present study aimed to examine the effect of
show type and load carrying on Electromyographic (EMG)
activity of lower extremity muscles during stair ascent and
descent walk.

2. Participants and Methods

In this quasi-experimental study, from among male stu-
dents of Islamic Azad University, Hamedan Branch, 9 aged
20-30 years were randomly and voluntarily selected after
ensuring their general health and no history of any inju-
ries, including fracture in limbs, especially lower limbs and
spine. A digital scale and a stadiometer (Seca model), were
used to measure the weight and height of the subjects, re-
spectively. The 16-channel EMG system (MA 300, Motion
Lab Systems, US) was used to record the activity of internal
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Figure 1. Comparing the effect of load on EMG activity of lower
extremity muscles

Journal of
Sport Biomechanics

and external twin muscles, the vastus medialis, vastus late-
ralis, and rectus femoris muscles. These points were select-
ed according to McGill (1996)’s protocol. After installing
the electrodes, Maximal Voluntary Isometric Contraction
(MVIC) of the muscles was performed to normalize the
data. The participants were first tested without load carry-
ing and performing the stair ascent and descent task with
bare feet. Then, it was done with the load (carrying a box
weighing 15% of the body weight) and performing the task
once wearing athletic shoes and once with formal shoes.
Subjects were asked to use the most convenient form and
the usual speed to complete the task.

3. Results

The results showed that the load factor significantly in-
creases the intensity of muscle activity (Figure 1) indicat-
ing that carrying loads during stair ascent and descent task
significantly increases EMG activity of lower extremity
muscles (F=25.2, P=0.0001). Moreover, the intensity of
EMG activity during ascending and descending stairs was
significantly different. As shown in Figure 2, its intensi-
ty in ascending was higher than in descending (F=58.01,
P=0.0001). Regarding the shoe factor, results showed that
the intensity of EMG activity in the three cases of barefoot,
athletic shoes and formal shoes did not differ significantly
(F=2.86, P=0.08). Factor analysis showed that the interac-
tion between the two factors of load and direction (ascend-
ing and descending) is not significant; this means that the
effect of load carrying on the intensity of EMG activity
during ascending and descending stairs was similar. Fur-
thermore, the intensity of EMG activity in different muscles
changed equally in both conditions of with and without
load carrying (F=1.53, P=0.35); i.e., although the intensity
of EMG activity under load carrying was increased signifi-
cantly, but it increased the intensity of EMG activity in all
muscles.

Up Down
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Figure 2. Comparing the effect of direction on EMG activity of
lower extremity muscles
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4. Discussion

The load factor has a significant effect on EMG activity of
lower extremity muscles; i.e., the intensity of EMG activity
increases by load carrying. The direction factor (ascending
and descending) has also a significant effect on EMG activ-
ity of muscles, where its intensity during ascending stairs
increased by about 45% compared to its intensity when
descending. In addition to increased intensity, the pattern
of EMG activity varied in both directions where the activ-
ity of internal and external twin muscles as well as vastus
medialis and vastus lateralis muscles during climbing the
stairs increased while the activity of rectus femoris muscle
was reduced.

5. Conclusion

Based on these results, it can be said that, by descending
the stairs, since the intensity of activity in vastus media-
lis muscle increases more than in vastus lateralis muscle,
it causes the patella to be pulled inward more leading to
the abrasion of the internal cartilage of patellofemoral joint
in the long term. Therefore, it can be concluded that stair
ascent and descent can be considered as a risk factor for
osteoarthritis.
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