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Abstract: Background: Osteoarthritis is one of the most common causes of pain and
musculoskeletal disability and mainly affects the middle-aged and the elderly. The
condition is chronic and disabling, it diminishes the patients' quality of life. Purpose.
The study had the purpose of pointing out a possible connection between physical ac-
tivity and the reduction of pain accompanied by the increased functional capacity in
patients with chronic degenerative diseases during the COVID-19 pandemic. Material
and method: The study was conducted on an outpatient basis for a period of 6 months
on a number of 40 patients diagnosed with osteoarthritis. The evaluation of the patients
was made at the beginning of the treatment and at its end (after 4 weeks), as well as at
the control after 12 weeks. Results: The study included a number of 40 patients over
45 years old, divided into 2 study groups: in group L1-knee osteoarthritis and in group
L2 -hip osteoarthritis. The therapeutic physical exercise reduced pain and stiffness, and
it also improved the functional capacity. Conclusions: Therapeutic physical exercise
has an important role in the reduction of pain and disability, as well as in the increase
in the quality of life, if it is done properly.
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1. Introduction

Osteoarthritis is one of the most common causes of pain [1,2] and musculoskeletal
disability. The knee is the most affected joint [3, 4], having a role in keeping static and
dynamic balance, orthostatic stability and gait [5]. Knee osteoarthritis mainly affects
the middle-aged and the elderly.

The prevalence of knee osteoarthritis in China was approximately 8.1% [6] and it is
continuously increasing. It is expected that the number of the elderly will increase
from 524 million in 2010 to 1.5 billion in 2050 [7].

From a clinical point of view, patients with knee osteoarthritis have joint degradation
(imaging-bending of the joint space, subchondral bone sclerosis and osteophytes),
chronic pain, physical disability and stiffness. The condition is chronic and disabling,
it diminishes the patients' quality of life (QOL), it increases anxiety and depression [8-
10].

In the USA, the prevalence of knee osteoarthritis is estimated at approximately 32.5
million American adults, according to the Center for the Control and Prevention of
Diseases [11].

The demographic aging index in Romania increased from 102.0 % in 2010 to 119.8 %
in 2019, and the population is aging rapidly. The average age of the population in the
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EU in 2019 (according to Eurostat) was 43.7 years, but in Romania it was 42.5 years.
The number of patients with knee osteoarthritis assessed by DALY (Disability Adjus-
ted Life Years) increased from 312 in 2017 to 323 in 2019 [12]. The incidence of os-
teoarthritis increases with age, which can be associated with sex, obesity, demograp-
hic, genetic, biomechanical factors, mechanical stress, sedentary lifestyle, anxiety and
depression [3, 13].

It is recommended to do physical exercise because it can reduce pain and stiffness,
but it can also improve the physical function and the muscular strength [14-17].

A systematic analysis made by Cochrane showed that physical exercise can control
the pain for a short period, it improves the physical function that can be kept for 2 to
6 months after therapeutic exercise [18], but not excessively [19].

During the COVID-19 pandemic, physical activity in adults underwent essential chan-
ges by accommodating the presentation of online programs, adapting exercises to the
gravitational environment acting on major body functions and the neuromyoartroki-
netic (NMAK) system [20].

It is also recommended to do therapeutic physical exercise in water. The advantages
are the reduction of the muscular contracture, the improvement of the muscular
spasm, the facilitation of the blood circulation (due to the constant temperature and
hydrostatic pressure), the toning of the muscles by water resistance, whereas its pos-
sibility to float can lower the injury risk and protect the joints by reducing weight; it
is even more suitable for patients who are reluctant to physical exercise. There are
studies [21,22] that show the effectiveness of therapeutic aquatic exercise to relieve
pains in joints and improve physical function.

A review made by Cochrane shows that the use of therapeutic exercise based on force
training can reduce pain and dysfunction caused by the knee osteoarthritis syndrome
[13]. Physical therapy is effective in the treatment of knee osteoarthritis, it achieves
functional improvement [23] by an exercise program focused on the force training of
the quadriceps muscle and it increases performance in the lower limbs [24].

Physical therapy by therapeutic exercise can delay or even avoid the need for surgery
at the level of the knee joint [25].

In order to be effective, the therapeutic exercise program must be made twice a week,
for 12 weeks [25, 26] and it must contain heating for 20-25 minutes (aerobic exercises),
by toning the muscles of the lower limbs (20-25 min) and exercises to stretch the mus-
cles of the lower limbs (10-15 minutes).

As for the mechanisms of pathogenesis in knee osteoarthritis, an interdependent rela-
tionship was identified between leptin (an adiponectin with a key mediator role that
correlates obesity and knee osteoarthritis) and body mass index [27].

When osteoarthritis is related to obesity, we can talk about a complex biopsychosocial
condition, which increases the morbidity and mortality of patients, but it also becomes
a public health issue [2, 28].

Coxarthrosis is a degenerative, slow and progressive condition located at the hip, with
a frequency between 2 and 4% in people aged between 50-70 years. The damage cau-
ses the reduction of the joint mobility and it affects stability and gait, which causes
disability [29]. The risk factors are age, sex, heredity, nutrition conditions, muscular
system conditions and professional activity [19].

The development of healthy eating and physical activity behaviors in childhood and
adolescence are very important for adult life [30]. This is why it is important that the
recovery treatment be individualized according to the pathology [31]. For the reco-
very of patients with this pathology, it is important to take into account two parame-
ters: body mass index and nutritional conditions [29].

Also very important is body composition, which represents those adipose tissues that
are located mainly subtegumentary and retroperitoneal. Adipose tissue includes
white adipose tissue (protects internal organs and is an insulator for maintaining
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constant body temperature), brown adipose tissue (in small amounts in adults, espe-
cially in the scapular and subscapular region) and beige adipose tissue, which is deri-
ved from white adipose tissue and has no specific location [32].

The treatment of patients diagnosed with osteoarthritis, especially the knee os-
teoarthritis, has a prophylactic purpose, but also recovery, especially of the functional
deficit [33, 34]. The complex treatment in osteoarthritis is pharmacological and reco-
very, involving the use of electrotherapy (low and average frequency currents, ultra-
sound) and physical therapy.

The use of ultrasound has fibrinolytic effects and muscle relaxation effects [35, 36], it
enables the blood flow, it accelerates the biochemical reactions and it changes the cel-
lular metabolism. The purpose of the therapeutic exercise is to restore joint mobility,
to prevent the atrophy of the quadriceps muscles and also to restore static posture and
gait [31].

The WHO confirmed the COVID 19 pandemic in March 2020. Due to the prioritization
of emergency services determined by the pandemic, it has been a challenge to manage
chronic diseases, such as osteoarthritis, heart diseases, cancer and diabetes. The im-
pact of this situation is significant if we consider that osteoarthritis is an important
cause of disability, which means a decrease in the quality of life of these patients and
an increase in the medical costs for these conditions.

The limitation of physical activity due to the imposed quarantine determined the
aggravation of these conditions in many cases.

2. Material and method
The study was conducted on an outpatient basis for a period of 6 months on a number
of 40 patients diagnosed with osteoarthritis. The rules of ethics and deontology in
force were observed.
Inclusion criteria: patients diagnosed (clinically and imaging) with knee osteoarthritis
or hip osteoarthritis, for at least 6 months, age over 45 years, without chronic diseases,
without prostheses or surgical interventions, cooperative patients.
Exclusion criteria: age under 45 years, patients with surgical interventions at the level
of the knee and hip joints, diseases of other organs, neuropsychiatric diseases, uncoo-
perative patients.
The evaluation of the patients was made at the beginning of the treatment and at its
end (after 4 weeks), as well as at the control after 12 weeks.
The demographic data were collected (age, sex, living environment, body mass index)
and the following scales were applied to assess the clinical-functional status as
follows:
o for osteoarthritis, the VAS scale was used in order to assess pain, the WOMAC qu-
estionnaire (Western Ontario and McMaster Universities Osteoarthritis Index) to as-
sess pain, stiffness, functional capacity and QOL (Quality of life) for the quality of life
e BMI is an important factor in the assessment of the nutritional status and was cal-
culated by using the Quetelet formula [BMI = Weight (Kg) / Height? (m)].
All the patients received pharmacological treatment according to the presented pat-
hology (non-steroidal anti-inflammatory drugs with local and general administra-
tion). They made an individualized physical therapy program and they used low and
average frequency currents for analgesic and anti-inflammatory purposes.
Ultrasound (frequency 1IMHz, power 0.4W/cm2), pulsed form, was also applied, in
order to reduce pain, joint stiffness and muscular contracture.

Statistical analysis
The data obtained during the evaluation were recorded in Microsoft Excel files, then
the values for the median, mean and standard deviation were used, whereas the ap-
plication of the t-student test was useful as it compared the results obtained and it
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observed whether the working hypothesis was confirmed. After the t-test is calcula-
ted, the value of the p-index can be estimated, which shows the possibility of an error
related to the hypothesis. The results are statistically significant if p <0.05.

3. Results

The study included a number of 40 patients over 45 years old, divided into 2 study
groups: in group L1 patients with knee osteoarthritis (KO) and in group L2 patients
with hip osteoarthritis (HO) . The distribution of patients from the 2 study groups, by
gender and age group, are shown in Table 1.

Table 1. Distribution of patients by gender and age

Group Age/ 45-54 years 55-64 years 65-74 years >75 years Total
Gender
Group 1 Women 2 3 4 2 11
Men 2 2 2 3 9
Group 2 Women 2 4 1 1 8
Men 2 5 2 3 12

In the study groups, 19 patients (47.5%) were female and 21 patients (52.5%) were
male.The average age of the patients in the study groups was over 60 years, namely:
patients with knee osteoarthritis: 64 +10.53 years whereas patients with hip osteoarthri-
tis 62.25 +8.44 years.

Most of the patients with knee osteoarthritis were in the 65-74 age group, while most
patients with hip osteoarthritis were in the 55-64 age group. The results obtained after
the use of the treatment and the therapeutic physical exercise were statistically signifi-
cant for each evaluated parameter. Thus, for weight and body mass index, the p values
are lower than 0.05 (Table 2).

Table no. 2. Evolution of weight and body mass index parameters

Statistic Control
Disease /Moment Initial weight Final weight Weight Initial BMI  Final BMI  Control BMI
KO Average/SD 74.79+13.52 72+13.38 68.71+10.56 26.86+3.84  26.37+3.86 25.65+3.77
HO Average/SD 82.9+13.95 77.6+14.81 73.67+12.42 28.15+3.41  27.41+3.33 26.62+3.26
Test t-std 0.0071 0.0013 0.0035 0.0045

For pain and quality of life, for all the assessed moments, the results were statistically
significant, p<0.05 (Table 3).

Table no. 3. Evolution of pain parameters and quality of life

Statistic/ Initial Final Control Control
Disease Moment VAS VAS VAS Initial QOL  Final QOL QOL
KO Average/SD 5.7+2.23 4.2+1.54 2.85+0.75 57.85+2.06 78.65+2.01 96.95+3.89
HO Average/SD 8.05+0.69 5.9+0.31 4.7+0.47 58.75+2.22 79+3.68 99.15+4.26
Test t-std 0.0421 0.0368 0.0497 0.0307

For dysfunction and disability for both pathologies, the results are statistically signifi-
cant with p<0.05 (Table 4)

Table no. 4. Evolution of the functional disability parameter
Disease Statistic/Moment Initial WOMAC Final WOMAC Control WOMAC
KO Average/SD 66.25+12.46 47.8+5.04 35.9+3.32
HO Average/SD 63.6+13.31 51.45+12.57 30.8+2.19
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Test t-std 0.0362 0.0428

4. Discussion

The weight of patients with knee osteoarthritis decreased by 3.73% at the end and by
4.39% at the control. The weight of patients with hip osteoarthritis decreased by 6.39%
at the end and by 4.74% at the control.

The body mass index in patients with knee osteoarthritis registered a decrease of
1.82% at the end and 2.49% at the control, whereas in patients with hip osteoarthritis
the reduction of the values of the body mass index was 2.62% at the end of the treat-
ment and of 2.81% in the control.

Pain was reduced at the end of treatment by 26.31% in patients with knee osteoarthri-
tis and by 27.71% in patients with hip osteoarthritis. In the control, the pain reduction
was 23.68% in patients with knee osteoarthritis and 14.91% in patients with hip os-
teoarthritis.

Disability decreased by 27.84% in patients with knee osteoarthritis at the end of treat-
ment and by 17.96% in patients with hip osteoarthritis. In the control, disability de-
creased by 19.10% in patients with knee osteoarthritis and by 32.46% in patients with
hip osteoarthritis.

The quality of life improved in patients with knee osteoarthritis by 35.95% at the end
of the treatment and by 67.58% in the control. The quality of life in patients with hip
osteoarthritis increased by 20.42% at the end of the treatment and by 20.32% in the
control.

The therapeutic physical exercise reduced pain and stiffness, and it also improved the
functional capacity, as shown by studies in the specialized literature [26, 37, 38].

In the situation created by the COVID-19 pandemic, the effectiveness of recovery pro-
grammes is directly proportional to the recovery of function remaining at the best
parameters, so that patients can reintegrate socially and professionally [39].

The pain improved over a short period of time, as also shown in the analysis made by
Cochrane in 2015 [18] whereas the physical function improved and continued for a
period of 3 months (control), as indicated by the studies [18, 24].

Our study showed that there is a relationship between pain, disability from degene-
rative pathology and body mass index, an aspect confirmed by Chen's study [40],
which shows that the number of diagnosed patients increases when the body mass
index increases, whereas over 50% of patients with this pathology end up with surgi-
cal intervention [41].

Once again, it is confirmed that an increased body mass index causes mechanical
stress, and it is an important risk factor for knee osteoarthritis [42] considered to be of
a mechanical nature, inflammation being a secondary consequence of it [43,44]. This
is why it is necessary to reduce the values of this index.

The results of our study are confirmed by another study [45] that provides data on the
effect of biomechanical factors related to obesity and that triggers osteoarthritis. By
the excessive mechanical loading of the joints obesity contributes to the initiation of
the joint osteoarthritic process [46].

5. Conclusions

In degenerative diseases, a complex recovery treatment is very important, applied in-
dividually according to age, physical abilities and comorbidities. Therapeutic physical
exercise has an important role in the reduction of pain and disability, as well as in the
increase in the quality of life, if it is done properly.

As a non-pharmacological treatment, is required to reduce the values of body mass
index in order to reduce the symptoms of osteoarthritis at the hip and knee level, gi-
ven that this pathology is considered a public health issue.
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