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S : ABSTRACT
Received: 28 May 2018 : The aim of this study was to evaluate the effects of a corrective exercise protocol on the frequency
Accepted: 18 Dec 2018 : spectrum of Ground Reaction Force (GRF) in older adults with genu valgum during double-leg drop-landing
Available Online: 01Jan 2020 : task.

The is a quasi-experimental study (a registered clinical trial with code:
IRCT2016110230657N1). Participants were 26 elderly men with genu valgum (13 in intervention group and 13
in control group). The GRF data were measured by two force plates (Kistler Group, Winterthur, Switzerland).
The corrective exercise was performed for 16 weeks, 3 sessions per week. All participants signed a written
consent form and the study design was approved by the ethics committee. Those subjects with a history of
injury were excluded from the study. The two-way repeated measures ANOVA was used for statistical analysis.
(X The mean age of participants in the intervention and control groups were 63.92+2.21 and 64.01+2.62
years, respectively. Based on the ANOVA results, the effect of time factor on the frequency with a power
of 99.5% in vertical GRF (P=0.003) and the number of essential harmonics in anterior-posterior direction
(P=0.006) was significant in the left leg. The effect of group factor on the 99.5% frequency power (P=0.006)

Key words: and the number of essential harmonics of vertical GRF (P=0.047) in the left leg was also significant. Further-
Corrective exer- © more, the interaction effect of group and time on the 99.5% frequency power (P<0.001) and the number of
cise; Genu valgum; : essential harmonics of vertical GRF (P=0.001) in the left leg was significant. The results of paired t-test showed
Ground Reaction that the number of essential harmonics in vertical GFR in the left leg during drop-landing task in the interven-
Force; frequency : tion group was significantly greater in the post-test phase than in the pre-test phase (P=0.018).
spectrum; Thera- ¢ [@TEIERT Corrective exercise program improved GRF frequency during drop landing in older adults with
band : genuvalgum.
Extended Abstract the treatment of lateral patellar dislocation include activity
modification, and physiotherapy for stretching and correc-
1. Introduction tion of quadriceps [2]. The most commonly used corrective
method for people with knee deformities is the corrective ex-
hysical health of elderly people is very impor- ercise program. This exercise program focuses on strength-
tant. Knee deformities such as genu valgum ening the weak muscles in all three lower extremity joints.
in the elderly cause pain and instability of the To our knowledge, there is no study on examining effect of
patellofemoral joint [1]. The main factors in
TP ]

* Corresponding Author:

AmirAli Jafarnezhadgero, PhD.

Address: Department of Physical Education and Sport Sciences, Faculty of Educational Sciences and Psychology, University of Mohaghegh
Ardabili, Ardebil, Iran.

Tel: +98 (910) 5146214

E-mail: amiralijafarnezgad @gmail.com



http://0000-0003-0485-3820
http://0000-0001-9145-8161
http://salmandj.uswr.ac.ir/page/66/Open-Access-Policy
https://crossmark.crossref.org/dialog/?doi=10.32598/sija.13.10.440
http://salmandj.uswr.ac.ir/page/66/Open-Access-Policy

Winter 2020. Vol 14. Issue 4

corrective exercise programs on the frequency spectrum of
Ground Reaction Force (GRF) during double-leg drop-land-
ing task in older adults with genu valgum. In this regard, this
study aimed to examine the effect of a corrective exercise
protocol on the GRF frequency spectrum of these patients
during a double-leg drop-landing task.

2. Materials and Methods

The is a quasi-experimental study (a registered clinical trial
with code: IRCT2016110230657N1). Participants were 26
elderly men with genu valgum (13 in intervention group with
a mean age of 63.9242.21 years and 13 in control group a
mean age of 64.01+2.62 years). The GRF data were mea-
sured by two force plates (Kistler Group, Winterthur, Swit-
zerland). Data sampling rate of the force plate was at 1000
Hz. In the pre-test phase, the subjects were asked to perform
five correct double-leg drop-landing task.

A 4" order Butterworth low pass filter with a cutoff fre-
quency of 5 Hz was used for GRF data. After filtering verti-
cal, anterior-posterior, and mediolateral GRF data in the time
function, they were converted from time function to fre-
quency function using Fourier transform or harmonic analy-
sis in MATLAB software. In the first two weeks, stretching
exercises were performed for the muscles of hip adductor,
biceps femoris and tensor fasciae latae in four 3-s sets for
each movement [3]. After the 2-week stretching protocol,
the subjects performed resistance training with Theraband
for 14 weeks, 3 sessions per week. Each training session
consisted of 10-min warm-up, 35-40 min resistance training,
and cooling down in the end. Subjects were asked not to use
any exercise programs or orthodontic tools during training
sessions. After completing the intervention, post-test mea-
surements similarly to the pre-test phase were carried out.
The control group did not participate in any exercise pro-
gram during the study period and were evaluated only in pre-
and post-test phases. Two-way repeated measures ANOVA
was used for analyzing data.

3. Results

Results of Shapiro-Wilk test reported the normality of
data distribution in the variables of GFR frequency. The
results did not show a tatistically significant difference be-
tween the control and experimental groups in most of the
dependent variables in the pre-test phase, indicating that the
groups were homogenous before intervention. Based on the
ANOVA results, the effect of time factor on the frequency
with a power of 99.5% in vertical GRF (P=0.003) and the
number of essential harmonics in anterior-posterior direction
(P=0.006) was significant in the left leg; however, its effect
on frequency bandwidth and mid-frequency in the left leg in
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three directions of vertical, anterior-posterior, and mediolat-
eral was not statistically significant (P>0.05). The effect of
group factor on the 99.5% frequency power (P=0.006) and
the number of essential harmonics of vertical GRF (P=0.047)
in the left leg was also significant; however, its effect on fre-
quency bandwidth and mid-frequency in the left leg in three
vertical, anterior-posterior, and mediolateral directions was
not statistically significant (P>0.05). The interaction effect
of group and time on the 99.5% frequency power (P<0.001)
and the number of essential harmonics of vertical GRF
(P=0.001) in the left leg was also significant. The results of
paired t-test showed that the number of essential harmonics
in vertical GFR in the left leg during drop-landing task in the
intervention group was significantly greater in the post-test
phase than in the pre-test phase (P=0.018). No significant dif-
ference was found in other variables (P>0.05).

In the right leg, no significant effect of time, group, and
interaction effect of time and group on 95.5% frequency
power, number of essential harmonics, frequency bandwidth
and mid-frequency of GFR was observed in three vertical,
anterior-posterior, and mediolateral directions (P>0.05) (Ta-
ble 1). Moreover, the results of paired t-test showed no sig-
nificant difference between groups in GRF frequency spec-
trum during a double-leg drop-landing task before and after
intervention in the right leg (P>0.05) (Table 1). The odds
ratios for the effect of time, group, and interaction effect of
time and group on components of GRF frequency spectrum
were low in the right leg. Despite the similarity of the correc-
tive exercise program for both right and left legs, the effect of
intervention on GRF frequency spectrum in the left leg was
higher than in the right leg.

4. Conclusion

In the intervention group, the number of essential harmon-
ics of vertical GRF in the left leg of older adults with genu
valgum during the drop landing was significantly higher in
the post-test phase than in the pre-test phase. However, the
GRF frequency spectrum did not change in both medio-
lateral and anterior-posterior directions after the corrective
exercises. Despite the similarity of the corrective exercise
program for both right and left legs, the effect of intervention
on GRF frequency spectrum in the left leg was higher than
in the right leg of older adults with genu valgum. Further
studies are recommended for evaluating electrical activity of
muscles in elderly men and women with knee osteoarthritis
before and after a corrective exercise program. Moreover,
it is suggested that seniors perform corrective exercises to
reduce the severity of the damage caused by the GFR fre-
quency spectrum during tasks such as drop landing.
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Table 1.Comparing GRF frequency spectrum during drop-landing task before and after intervention in both study groups (right leg)

5 Control Intervention group P (OR)
B
S Variable i i 3
£ Pre-test Post-test Ecli Pre-test Post-test el Time  Group Timex
(=] ference ference Group
frequency with 0.613 0475 0.666
95.5% power 16.15¢61.62  16.16+38.56 1.38 14.14+76.98 11.2484.11 19.78 (0.011) (0.021)  (0.008)
. 0.327 0.327 0.327
- mid-frequency 2.0£00.00 2.0£07.27 35 2.0+00.00 2.0£00.00 0.00 (0.040) (0.040)  (0.040)
(s}
£ frequency 0327 0327 0327
g + + + + . . .
= bandwidth 1.0+00.00 1.0+07.27 7 1.0+00.00 1.0+00.00 0.00 (0.040) (0.040)  (0.040)
number of
X 0.419 0.268 0.541
- + + + +
essent'la.l har- 12.6192.14 13.14+46.90 417 14.94+38.04 18.61£23.30 26.77 (0.027) (0.051)  (0.016)
monics
frequency with 0.430 0341 0.275
+ + + +
95,5% power 25.19+61.50 26.18+92.73 5.11 25.15+76.91 17.4£76.95 31.05 (0.026) (0.038)  (0.049)
s 0327 0327 0327
% mid-frequency 2.0£07.27 2.0£00.00 7 2.0+00.00 2.0£00.00 0.00 (0.040) (0.040)  (0.040)
o
L frequency 0327 0.327 0.327
S ndwidth 1.0:07.27  1.0£00.00 7 1.0+00.00 1.0£00.00 000 o) (0040) (0.040]
€
C number of
X 0.612 0.004 0.961
essentla'l har- 10.7492.53 12.7423.97 11.99 16.84£30.50 17.44£38.36 6.62 (0.011) (0.295) (0.00)
monics
frequency with 0.406 0.52 0.570
o5 power  2>16t1513 21419200 1284 22316109 22610005 269 0029 (0009) (0.014)
— . 0.105 0.489 0.332
K + + + +
g mid-frequency 2.1£76.58 2.0£23.83 19.20 4.5+07.26 2.0£00.00 50.85 (0.106) (0.020)  (0.039)
(T
o frequency 0.152  0.489 0.248
E bandwidih 1.161.55 1.0£38.96 14.28 3.5£07.26 1.0£00.00 642 0084) (0020) (0.055)
number of
X 0.449 0.057 0.449
essentla.I har- 14.6130.78 18.3+23.56 27.48 20.12+84.08 20.10+84.01 00.0 (0.024) (0.143)  (0.024)
monics
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