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Comparison of the effects of resistance exercise
versus kinesiotherapy in knee osteoarthritis

Natalia Cristina de Oliveira!, Sandoval Vatri?, Fabio Marcon Alfieri?

ABSTRACT

Increased life expectancy in several populations makes osteoarthritis (OA) an important public
health issue, as it is a very prevalent chronic disease and leading cause of pain and disability among
adults and elderly. Objective: The aim of this study was to compare pain, mobility, functional
capacity, and strength of patients with knee osteoarthritis submitted to two different interventions:
resistance exercise (REG) and kinesiotherapy (KIG). Methods: This was a prospective randomized
single blind clinical trial, which involved the participation of 30 adults of both sexes diagnosed with
knee OA. Volunteers were evaluated for pain, stiffness, function, functional mobility, and strength
by a blinded evaluator before and after the interventions. Through a simple drawing, participants
were randomly assigned to one of the two intervention groups, and underwent 15 twice-weekly
treatment sessions, lasting 30 minutes each. Results: Both interventions promoted significant
improvements in all variables, and there were no reports of any adverse effects throughout the
research. Conclusion: Both resistance exercise and kinesiotherapy are effective in improving pain,
stiffness, function, functional mobility, and strength in patients with knee OA.
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INTRODUCTION

Osteoarthritis (OA) of the knee brings vari-
ous disabilities to its sufferers, who are mostly
elderly individuals.® This pathology is charac-
terized by pain and progressive joint dysfunc-
tion, a result of the destruction of the sub-
chondral bone and cartilage with consequent
reduction of the articular space, inflammation,
synovitis, and the formation of osteophytes.?
The knee is one of the most common joints
affected by OA, generating functional defi-
cits in 10% of individuals over the age of 55.2
With increasing life expectancy among sever-
al populations, including Brazil, OA should be
considered a subject of public health interest,
because it is a chronic disease and is a leading
cause of pain and disability among adults and
the elderly.*

In addition to pain, those with OA can
experience muscle weakness, joint stiffness,
crepitations, deformities, and functional dam-
ages (such as difficulty in carrying out daily
tasks) that negatively interfere in their quality
of life.>®

Among the types of treatment for OA:
drug therapy, surgery, and rehabilitation
through exercises, and varying resources such
as thermotherapy, cryotherapy, hydrotherapy,
electrotherapy, ultrasound, laser, and even
natural resources”®® stand out; various thera-
peutic interventions are being tested with the
objective of promoting symptomatic relief or
improving the functionality of patients with
OA.°

One of the rehabilitation resources used
in OA is physical and/or therapeutic exer-
cise. Due to the possibility of promoting in-
creased muscle strength, flexibility, proprio-
ception, and the consequent reduction of
pain, exercises relieve the symptoms of the
disease.’*'? Thus, therapeutic exercise is rec-
ommended in numerous guidelines as the
non-pharmacological intervention for the
treatment of knee OA.*** However, it is worth
emphasizing that there is still no consensus as
to the parameters for the intensity and dura-
tion of each type of exercise.™

In relation to exercises, two types stand
out: resistance exercises (either using external
load, one’s own body weight, elastic bands, or
machines) that overload target muscles,***
and kinesiotherapy that encompasses differ-
ent types of therapeutic and aerobic exercis-
es (such as isotonic, isometric, and isokinetic
stretching and strengthening).

OBJECTIVE

In view of evidence that both resistance
exercise and kinesiotherapy can be beneficial
in the treatment of knee OA, the objective of
this study was to compare the pain, mobility,
functional capacity, and strength in individuals
with knee OA submitted to these two types of
treatment.

METHODS

The present study was approved by the
Ethics Committee in Research of the Cen-
tro Universitario Adventista de Sdo Paulo
(Report N2. 243.745). All volunteers who par-
ticipated in the research signed an informed
consent form. This was a prospective, random-
ized, single blind clinical trial with 30 adult and
elderly individuals of both sexes. The study
was carried out on the premises of the Poli-
clinica Universitdria and at the Sports Center
(CENAPE) of the Centro Universitario Adven-
tista de Sdo Paulo (Unasp, Sdo Paulo campus).

The recruitment of the participants was
done by screening patients referred for treat-
ment by the Unidades Bdsicas de Saude (UBS)/
Basic Health Units (BHU) from the Capdo Re-
dondo region. Telephone contact was made
with the patients who had been diagnosed
with OA and the interested parties were in-
vited to attend the Policlinica to receive more
information about the study. Patients who
met the following inclusion criteria were in-
cluded in the study: diagnosis of OA, medical
prescription to participate in a program of ex-
ercises or physical therapy, without any other
chronic disease and without any chronic use
of any medication (except for that prescribed
for the OA). Individuals who had a total or par-
tial prosthesis in one or both knees or hips,
decompensated heart diseases, hypertension,
rheumatoid arthritis, fibromyalgia, or neuro-
logical diseases that might affect their loco-
motion did not participate in the study.

Individuals who agreed to participate in
the research were submitted to the evalua-
tions described below, individually, before and
after the interventions, by an evaluator who
did not know to which intervention group
each participant belonged. To evaluate pain,
joint stiffness, and functionality we used the
Womac! questionnaire (Western Ontario and
McMaster Universities Osteoarthritis Index),
specific for OA, in its version validated for

Portuguese.'® This instrument checks the per-
ception of pain, stiffness, and functionality
based on the 48 hours prior to its application.
The score ranges from 0 to 4 in each of the
24 items, and the higher the score, the worse
the pain.

To measure their functional mobility, the
Timed Up and Go (TUG) test was used. The
test consists in measuring in seconds the time
spent by the individual to rise from his seat,
walk three meters, return, and sit down again.
The test was repeated three times, with the
fastest time obtained being selected for the
analysis.?® This method of evaluation of func-
tional mobility has already been used by Bra-
zilian researchers in a similar sample.’

The strength of knee extensors was mea-
sured by a dynamometer (TKK 5002 - Takei,
Japan). During the test for knee extensors,
the participants were oriented to step onto
the device, bend their knees to 120° and hold
the handlebar attached to the equipment. At
a signal from the evaluator, the subject should
pull up on the bar with the maximum strength
possible from the knee extensors for 4 sec-
onds. Three attempts were made at intervals
of 60 seconds and the highest value found was
recorded.

To evaluation of pain intensity, the Visual
Analog Scale (VAS) was used, which consists of
a straight-line 10cm long, on which each par-
ticipant made a mark, indicating the place that
best defined their pain. Closer to the left end
of the line was for less pain, and closer to the
right was for more intense pain.?* This method
of pain assessment has already been used by
Brazilian researchers in a similar sample.”

The treatment was carried out twice a
week, totaling 15 sessions. By a simple draw-
ing, the participants were randomly directed
to one of the 2 intervention groups: kinesio-
therapy (KIG) and resistance exercise (REG).

The KIG held supervised stretching exer-
cises for the flexor and extensor muscles of
the hips and knees, and for the plantar flexor
and dorsiflexors. The participants in this group
also conducted a strengthening of these same
muscle groups, using their own body weight
as resistance. This step had duration of 20
minutes. The volunteers then performed a
10-minute walk in circuit, detouring around
sleeping mats, hula hoops, stairs, and cones in
order to work their coordination and proprio-
ception.

The participants of the REG went through
30-minute supervised sessions, composed of a
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warm-up (5 minutes walking on the treadmill),
and a program of isotonic resistance exercises.
The program consisted of 2 series of 8 to 12
repetitions of each of the following exercises:
leg press, leg curl, calf raise, and leg extension,
all running on Vitally machines (Sdo José do
Rio Preto - Sdo Paulo, Brazil).

The exercises were performed unilaterally
with an initial workload of 60% of the maxi-
mum load achieved in the 1-MR test on the
weaker limb. The volunteers were instructed
to perform the exercises with the technique
indicated and to avoid the Valsalva maneu-
ver. They were also instructed to rest for 30
to 60 seconds between the series. To promote
a workload capable of promoting improve-
ments throughout the treatment period, the
intensity of the exercises was increased from
5 to 10% whenever the participants demon-
strated adaptation to the load. This adaptation
was considered to have occurred when 2 se-
ries of 12 repetitions of one of the proposed
exercises were carried out perfectly with both
legs without great apparent effort.

The data analysis was performed using
the Graph Pad Instat statistical package. The
data were presented as means * standard
deviations. The Kolmogorov-Smirnov test
was used to verify the normality of the data
from the variables studied. The basal charac-
teristics of the two intervention groups at the
beginning of the study were compared using
the T-test (continuous variables) and Fisher’s
exact test (categorical variables). The compar-
isons between the groups before and after in-
terventions were made by means of two-way
analysis of variance (ANOVA). In all cases, the
a descriptive level was established at 5% (a <
0.05).

RESULTS

The study participants were recruited in
the period from March 2014 to May 2015, to-
taling 232 patients with OA. Of this total, 178
were unable or unwilling to participate due to
problems coming to the location of the study.
Of the 54 chosen as likely participants of the
research, 18 started other treatments con-
comitantly to the present study, and for this
reason were excluded from the analysis. Thus,
36 individuals were randomized into the two
intervention groups of this study. Three sub-
jects left from each group, leaving 15 of each
that went on to complete the treatment.

Throughout the research, there was no
report of any adverse effect in any of the par-
ticipants of the two groups (REG and KIG).

The general characteristics of each group are
described in Table 1, which shows that the
groups had similar characteristics.

There was effect of time in relation to
the evaluations of pain, joint stiffness, and
functionality (WOMAC), functional mobili-
ty (TUG), strength (dynamometry), and pain
(visual analog scale) in both groups, and no
differences were found between the interven-
tions (Table 2).

DISCUSSION

The objective of this study was to compare
the pain, mobility, and functional capacity of
individuals with knee OA submitted to either
resistance exercise or kinesiotherapy. The
results showed that patients with OA can be
benefited by either intervention, corroborat-
ing various other results that show improve-
ments in symptoms of the disease with the
practice of different types of exercise.**?

In relation to the baseline data of the
groups in this study, the homogeneity of the
sample is noteworthy. In addition, two oth-
er factors are important. The first is the age
of the participants (KIG = 61.67 + 12.12 and
REG = 59.20 + 10.04) being within the param-
eters mentioned in the literature, which re-
veals greater prevalence of OA in individuals
aged 55 years or more.>?>?* The second factor
is the excess weight, observed in both groups
(BMI=29.91+4.09inthe KIGand 29.93+3.16
in the REG). The relationship between over-
weight and obesity and OA is known, because

Table 1. General characteristics of the sample

the increased articular overload represents an
important mechanical stress and leads to the
worsening of the clinical presentation.?* For
this reason, the participation in the exercise
programs that, in addition to bringing func-
tional benefits, will contribute to the reduc-
tion of body weight has been recommended
to prevent and treat knee OA.%

An important variable analyzed in this
study was the intensity of pain, evaluated by
the VAS. In both groups, there was a decrease
of pain, with neither group better than the
other, showing that both types of exercises
were able to reduce this important complaint
of patients with OA.

Reducing pain is a crucial factor in motivat-
ing individuals with knee OA to exercise and to
have autonomy for day-to-day activities, such
as walking and climbing up and down stairs.
In this sense, countless studies and reviews
involving therapeutic exercise and resistance
exercise have demonstrated success in the
reduction of pain in these patients,%121426-2
which can cause a natural increase in the level
of physical activity, helping control weight and
increasing physical capacity.

An association between physical function,
pain, and joint stiffness has already been re-
ported in patients with knee OA.° In addition,
pain and functional disability exert a negative
impact on the quality of life of patients.* Both
interventions evaluated in this study produced
a significant reduction in WOMAC scores (indi-
cating reduced pain, joint stiffness, and func-
tional improvement), a reduction of time in
the TUG (indicating better functional mobility),

KIG REG P
N 15 15
Males/females 6/9 4/1 0.69*
Age (Years) 61.67 £12.12 59.20 £ 10.04 0.616
Weight (kg) 77.47 £8.93 75.57 £8.06 0.480
Height (cm) 161.37 £9.36 158.91 +4.19 0.123
BMI (kg/cm?) 29.91 +4.09 29.93+3.16 0.373

* Fisher’s exact test, BMI: body mass index, kg: kilograms, cm: centimeters; KIG: Kinesiotherapy Group; REG: Resistance Exercise Group. Data are

expressed as mean * standard deviation.

Table 2. Evaluation of both groups before and after treatment

KIG

REG Effect Effect
Before After Before After of Time of group
WOMAC 54,07 £19.41 47.73 £22.61 58.29 +16.06 42.21£17.19 0.001 NS
TUG (s) 11.62+2.35 9.89 £1.99 1213+ 3.15 10.87 +3.40 <0.001 NS
DINAM (kg) 64.60 * 32.07 69.14+31.96 56.64 +24.26 69.00 + 22.62 0.006 NS
VAS (cm) 6.78+2.48 4.59 £3.27 7.49 +2.47 598 £3.86 0.016 NS

Kg: kilograms, cm: centimeters; WOMAC: Western Ontario and McMaster Universities Osteoarthritis Index; TUG: Timed Up and Go; DINAM:
Dynamometry; VAS: Visual Analog Scale; KIG: Kinesiotherapy Group; REG : Resistance Exercise Group. Data are expressed as mean + standard

deviation. NS: without/Not statistically significant.
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and decreased pain as evaluated by the VAS. It
is believed that the functional improvements
arising from participating in exercise programs
have influenced the patients’ quality of life,
however, a limitation of this study is that qual-
ity of life has not been evaluated.

Reduced strength, especially in the quad-
riceps, is common in patients with OA.3%
Muscle deficits affect functionality and must
be one of the targets in rehabilitation.’> A
significant increase in the strength of knee
extensors was verified in the participants of
both groups. The increase of strength in the
participants of the REG was expected, and had
already been observed by other authors who
submitted patients with knee OA to resistance
training exercises.’>* In relation to the KIG,
the main focus of the intervention was not to
increase strength, but surprisingly patients ex-
hibited very similar results to those of the REG
in relation to this variable. The kinesiotherapy
applied in this study, involving coordination
and proprioception training, is intimately re-
lated to functional performance.3 This type of
training can influence strength, as already re-
ported by the authors who compared patients
with OA submitted to resistance exercises and
proprioception training.> It is speculated that
the increase in the mobility, proprioception,
and balance, in addition to the reduction of
pain, have contributed to the better imple-
mentation of the exercises and the tasks of
daily living, resulting in strength gain.

Muscle strength, especially in knee exten-
sors, contributes to the improvement of the
joint stability and function, and is the main de-
terminant of performance and physical func-
tion of patients with OA.3%3” Thus, there is ev-
idence suggesting that muscle strengthening,
in addition to mollifying the symptomatology,
can reduce the progression of joint damage in
individuals with OA.383°

This is one of the few studies that compare
resistance exercises with kinesiotherapy. How-
ever, it is worth emphasizing that the reduced
sample size as well as the fact that we did not
control the classification of disease severity
have limited the generalization of the results
of the present study. Despite this, the homo-
geneity of the groups in this study should be
noted, as well as the fact that evaluation in-
struments standardized in the literature have
been used.

CONCLUSION

The results of this
that both the

study indicate
resistance exercises as
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kinesiotherapy interventions are capable of
producing improvement in pain, joint stiffness,
functionality, functional mobility, and strength
of patients with knee OA. Thus, both repre-
sent effective methods for improving pain as
well as functional and strength deficits that
are characteristic of patients with knee OA.
Future studies analyzing the severity of the
disease, with larger samples and with even
more precise methods of evaluating strength
may contribute to the continuity of the study
of the effects of the different rehabilitation
techniques for such a debilitating disease.
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