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INTRODUCTION 
Osteoporosis is one of the most important ten diseases 
worldwide, still causing extreme suffering to patients and 
huge costs to the health system [1]. The rapid increase of 
the population 's aging was involved in many aspects of 
human health, and, among these ones, osteoporosis was 
one of the main public health issues [2]. Osteoporosis is a 
disease of the skeleton characterized by low bone mass or 
by diminished bone mineral density, by damage to the 
bones' micro-architecture and by increased fracture risks 
[3]. In this disease, the bones become so fragile that a 
simple fall or even common movements, such as bending 
or coughing, can cause a fracture [4]. In general, the 
incidence of osteoporosis is higher in women than in 

men, with a male / female ratio of 1: 4 [5]. Different risk 
factors for the development of osteoporosis can be 
classified into unchangeable (female gender, old age, 
dementia, personal history of fracture, family background 
of fracture in a first degree relative) and potentially 
changeable risk factors: smoking [6], early menopause, 
low calcium intake, vitamin D deficiency and sedentary 
lifestyle [2]. 
The normal development of the bones depends on the 
percentage of calcium (having in view that 99% of the 
total calcium is found in the skeleton) [7] and magnesium 
(60% is found in the bones) [8], and it is necessary to 
know the intervals of normal reference for these ions. 
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Introduction. Osteoporosis is one of the most important ten diseases worldwide, still causing extreme suffering to patients and 
huge costs to the health system. The rapid increase of the population 's aging was involved in many aspects of human health, and, 
among these ones, osteoporosis was one of the main public health issues.  
The aim of the study was to assess the importance of physical activity and the quality of life in patients diagnosed with 
osteoporosis during the COVID-19 pandemic.  
Material and methods. The study is longitudinal, it was conducted in an outpatient setting for a period of 1 year and it included 
20 patients diagnosed with osteoporosis. The demographic variables (age, living environment, body mass index) were assessed, 
and as parameters: pain (VAS scale), fracture risk (FRAX score), quality of life (Qualeffo-41 questionnaire), bone mineral 
density at the spine and at the femur (DEXA). The patients received pharmacological treatment such as bisphosphonates and 
underwent physiotherapy for pains: low frequency currents (TENS), ultrasound and physical therapy.  
Results and discussions. In all the studied cases, it was considered that the pain decreased following the use of the medicinal and 
physiotherapeutic treatment. This is an expected result given that other studies have shown this. Postmenopausal women in 
Romania with osteoporosis have a lower HRQoL than healthy controls, measured with the SF-36 instrument and the total 
QUALEFFO-41 score. 
Conclusions. The obtained data point out the correlation between bone mineral density, fracture risks and exercises in patients 
diagnosed with osteoporosis. The FRAX score is useful to identify patients who need the combination of drug therapy and 
exercises to prevent vertebral and non-vertebral fractures in the next 10 years. 
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Several diseases are associated with an increased risk of 
generalized osteoporosis in adults: hypogonadal 
conditions, endocrine disorders, nutritional and 
gastrointestinal disorders, hematological disorders, 
selected inherited disorders, certain drugs, 
immobilization and pregnancy [5].The assessment of the 
bone density is usually made on women over the age of 
50, it is quick and painless, and it can predict whether or 
not there will be bone issues.In addition, the doctor can 
prescribe an appropriate treatment based on the test 
results or can recommend a change of lifestyle. 
There are several methods to measure the bone density: 
osteosonography, Dual-X-Ray-Absorptiometry 
osteodensitometry, QCT - quantitative tomography of the 
spine, pQCT - peripheral computed tomography or 
HRpQCT - high resolution peripheral computed 
tomography [9]. 
In Romania, only the first two methods are used to 
determine the bone density. In the National Program of 
Endocrine Diseases, in patients with osteoporosis, only 
the results of the DEXA diagnosis obtained after 
scanning the spine from L1 to L4 are used to validate the 
application of the program [10]. 
DEXA scanning is a widely accepted radiological 
instrument that can detect osteoporotic bone changes 
earlier and with greater accuracy than simple X-rays of 
the bone system. The DEXA radiological system is a 
device that uses two X-ray beams, each with a different 
energy level to determine their attenuation, namely by 
reducing the intensity of the X-ray beam as it passes 
through the patient's body. The use of two different X-ray 
energies enables the radiological installation to record 
different attenuation profiles. Attenuation is largely 
determined by the density and thickness of the tissue. For 
the low energy beam, the attenuation is higher in the bone 
than in the soft tissue. In the case of the high energy 
beam, the bone attenuation is similar to the one of the 
soft tissue. By using two different energies, two 
equations are created, the solution of which is the two 
unknown: the density of the bone and the one of the 
surrounding soft tissue [11]. Measuring bone density 
means estimating the total amount of the bone substance 
present in a given volume. The method called dual 
energy X-ray absorption (DEXA) actually measures the 
density of an area (g / cm2). Some indicators are used in 
measuring density by this method such as [1]: 
The T-score: it is obtained when the bone mineral density 
is compared with the normal value (considered at the age 
of 30).  
The Z-score: it is obtained by relating to normal values 
for the same age and sex 
In the current practice, the T-score is the most used 
indicator [12]. If its value is less than -2.5, the diagnosis 
is osteoporosis. Osteopenia is characterized by a T-score 
value between -2.5 and -1.0 [13]. 

The WHO classification, according to the Z-score, is 
used in perimenopausal and postmenopausal women, but 
not in healthy premenopausal women, because the 
relationship between BMD and fracture risk is not well 
established in this category. The Z-score is used for 
clinical diagnosis in premenopausal women if they have 
fragility fractures or if low bone mineral density 
(determined by DXA) is associated with risk fracture 
factors. These risk fracture factors are: age, smoking, low 
body mass index (BMI), low calcium intake, vitamin D 
deficiency, sedentary lifestyle, early estrogen decrease, 
dementia, alcoholism, low visual acuity, history of falls, 
low bone mineral density. In order to improve health and 
to avoid complications caused by osteoporosis, medicine 
must find effective and accepted solutions to increase 
bone and muscle anabolism [14].  After a certain age, a 
lifestyle should be established to help improving the 
health and it should include the increase of the physical 
activity, quitting smoking, reducing alcohol consumption, 
reducing the risk of falling and providing an adequate 
diet, calcium and vitamin D [15,16]. 
Thus, physical exercise has been recommended by the 
WHO as physical therapy for the prevention and 
treatment of non-drug osteoporosis [16,17]. Exercises can 
prevent osteoporosis in the elderly as a preventive 
strategy without medication. 
The interaction of mechanical loading, of hormones 
(estrogen, testosterone) or of cytokines, but also signaling 
pathways induced by effort, increase the bone remodeling 
and reduce the bone resorption [18]. The disorder of bone 
angiogenesis is associated with many bone diseases, 
including osteoporosis, whereas exercise improves bone 
angiogenesis by regulating key angiogenic mediators [2]. 
Throughout life, the bones are reshaped, which means 
that they are continuously resorbed by osteoclasts and 
replaced with new bones produced by osteoblasts. This 
process enables keeping mechanical strength and repairs. 
The lack of balance in the remodeling activity where the 
resorption exceeds the formation can lead to 
physiopathological changes noted in osteoporosis [18]. 
Progress has been made in bone molecular biology and a 
protease called cathepsin K (CatK) has been identified, 
secreted by osteoclasts in the process of the bone 
resorption, resulting in the bone matrix degradation and 
the decomposition of the mineral components of the bone 
tissue. The parathyroid hormone also intervenes in the 
bone formation, by indirectly increasing the proliferation 
of osteoblasts and by regulating calcium homeostasis 
[19]. 
In the case of fractures, action is taken to control pain, for 
the early mobilization, to limit disability, to restore 
functions and to prevent further fractures.  
There are several treatment options that include 
conventional analgesia, osteoporosis pain relievers, 
minimally invasive procedures, electrotherapy 
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modalities, external support devices and exercises [20]. 
In the case of physical exercises done by patients with 
osteoporosis, without the control of a specialist, it was 
found that there is insufficient cooperation between 
physiotherapists and specialists involved in the treatment, 
not being able to provide a constant follow-up of their 
frequency and correctness [21,22]. Ultrasound therapy is 
a commonly used way to treat pain syndrome in 
osteoporosis. However, its effects on osteoporosis are 
unclear, but therapeutic ultrasound will help reduce bone-
related pains, it will improve exercise capacity, and it will 
reduce the risk of osteoporosis [23]. 
The aim of the study was to assess the importance of 
physical activity and the quality of life in patients 
diagnosed with osteoporosis during the COVID-19 
pandemic. 
Material and methods 
The study is longitudinal, it was conducted in an 
outpatient setting for a period of 1 year and it included 20 
patients diagnosed with osteoporosis. 
Inclusion criteria: 
• Patients with a definite diagnosis of osteoporosis 
• Age > 50 years 
• Postmenopausal women 
• Patients without decompensated chronic 
conditions 
Exclusion criteria 
• Patients < 50 years of age 
• Non-cooperating patients 
• Patients who did not want to participate in the 
study  
• Patients with severe conditions contraindicating 
physiokinetotherapy (heart failure, atrial fibrillation, 
myocardial infarction, stage II-III hypertension) 
The assessment of the patients was done at the beginning 
of the physiotherapy treatment period, at the end and 
after 1 year. The demographic variables (age, living 
environment, body mass index) were assessed, and as 
parameters: pain (VAS scale), fracture risk (FRAX 
score), quality of life (Qualeffo-41 questionnaire), bone 
mineral density at the spine and at the femur (DEXA). 
The VAS scale is a method by which the patient assesses 
pain (0-absence of pain, 10-unbearable pain). The FRAX 
score enables the calculation of the probability that a 
patient may suffer a major osteoporotic fracture in the 
next 10 years. The Qualeffo-41 questionnaire assesses the 
quality of life in people with osteoporosis, it consists of 
41 questions, marked from 0-4, grouped into 5 areas: pain 
(5 questions), physical function (17 questions), social 
function (7 questions), general perception of general 
health (3 questions) and mental function (9 questions). 
DEXA is an absorption method with dual energy X-ray 
that determines the T- score and the Z - score. The 
patients received pharmacological treatment such as 
bisphosphonates and underwent physiotherapy for pains: 

low frequency currents (TENS), ultrasound and physical 
therapy. TENS was applied for analgesic purposes, 
muscle relaxation and to improve the peripheral 
circulation, with the following parameters: the frequency 
of 50-100Hz, the intensity of 10-40 mA and a duration of 
10 minutes.  The ultrasounds were applied for analgesic, 
decontracting purposes, with the following parameters: 
pulsed shape, the frequency of 1 MHz, the power of 
0.5W / cm2 with a duration of 5 minutes. 
Physical therapy was made daily for 10 days and then 3 
times/ week and it included active-passive mobilizations 
performed with low to medium intensity, in order to 
promote bone strengthening (dancing, walking), exercises 
for toning muscles (by using elastic bands) so as to 
increase flexibility, to keep the correct posture, balance 
exercises that improve coordination and prevent falls. 
The pursued objectives were: 
• Pain relief 
• Keeping / increasing joint mobility, muscle tone 
• Prevention of fracture risk 
• Re-education of breathing 
• Correction of vicious attitudes and posture 
Statistical analysis 
The obtained data at the initial, final and control 
assessment times were statistically processed by using 
Microsoft Excel 10.  
The median, standard deviation were calculated whereas 
the t-student test was applied to confirm the working 
hypothesis. The chosen level of statistical significance 
was 5% and in this context p should be less than 0.05 (p 
< 0.05) 
Results  
  
Table no. 1. Demographic traits of the study group 

Traits/ age 
group 
(years) 

 50-54 55-59 60-64 65-69 70-74 >75 

Number  2 4 4 5 4 1 
Environment Urban 1 3 2 2 2 0 

Rural 1 1 2 3 2 1 
Status 

Single  1 1  1 1  
Married   2 2 2   
Divorced  1  1    
Widow   1 1 2 2 1 

  
The patients participating in the study had an average age 
of 64 (64 ± 6.71), and they were in equal numbers from 
urban and rural areas, whereas the average height was 
167 cm (167.5±3.35). There is a decrease in the average 
weight of patients by 1,145 between moments M1 and 
M2, by 1.4% between moments M2 and M3 and by 
2.52% between moments M1 and M3. The Body Mass 
Index registered a decrease of 0.22% between moments 
M1 and M2, of 1.23% between moments M2 and M3 and 
of 2.43% between moments M1 and M3.  
As for the pain, it was assessed by using the VAS scale 
and it decreased by 28.57% between moments M1 and 
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M2, by 40% between moments M2 and M3 and by 
57.74% between moments M1 and M3.  
  
Table no. 2. Evolution of the parameters: weight, body 
mass index and pain 

Parameters / Moments M1 (M±STD DEV) M2 (M±STD DEV) M3 (M±STD DEV) 
Body weight (Kg) 79.5±9.4 78.6±9.26 77.5±9.09 
Body Mass Index (BMI) 27.99±2.96 27.65±2.96 27.31±2.91 
VAS scale 7±0.71 5±0.49 3±0.79 

  
For the T-score that assesses the mineral bone density the 
following data were obtained: 
• For the spine, the T score at the moment M1 had 
values between -2.5 ÷ -2.9 in 13 patients (65%), values 
between -3 ÷ -3.4 in 4 patients (20%), between -3.5 ÷ -
3.9 in a patient (5%) and over -4.5 in one patient (5%).  
At the end of M3, the T - score had values < -2.5 in 3 
patients (15%), values between -2.5 ÷ -2.9 in 10 people 
(50%), between -3 ÷ -3.4 in 4 people (20%), values 
between -3.5 ÷ -3.9 for one person (5%), between -4 ÷ -
4.5 for 2 people (10%) and over -4.5 for one person (5%). 
• For the hip, at the initial moment M1, the T score 
had values < -2.5 in 16 patients (80%), and for 2 patients 
(10%) values between -2.5 ÷ -2.9 and> -3.  At the end of 
M3, the T score had values <-2.5 in 17 patients (85%), 
between -2.5 ÷ 2.9 in 2 patients (10%) and> -3 in one 
patient (5%). 
The values of the t-student test were statistically 
significant of 0.0007 for the spine between M1 and M3, 
and of 0.0036 at the hip. 
 
Table no. 3. The average T-score at the level of the spine 
and of the hip 

Parameters / 
Moments 

M1 (M±STD 
DEV) 

M3(M±STD 
DEV) 

T -score in 
the spine 

-2.85±0.63 -2.6±0.61 

T-score in 
the hip 

-1.6±0.99 -1.2±0.92 

  
In order to assess the fracture risk, the FRAX score was 
calculated, which enabled showing the major risk of 
osteoporotic fracture for the first 10 years and the risk of 
initial fracture at the initial time M1 and at the control 
time M3. 
Table no. 4. FRAX score: Fracture risk 

Parameters / 
Moments 

M1(M±STD 
DEV) 

M3 (M±STD 
DEV) 

Major risk of 
osteoporotic 
fracture for the 
first 10 years  

7.25±2.31 7.2±2.47 

Initial fracture 
risk 

1±0.86 1±0.89 

  

The quality of life of patients with osteoporosis was 
assessed by the questionnaire Qualeffo-41 and it recorded 
an increase of 44.16% between moments M1 and M2, of 
41.7% between moments M2 and M3, and of 67.49% 
between moments M1 and M3. 
Table no. 5.   The assessment of the quality of life for 
patients in the group 

Parameters 
/ Moments 

M1(M±ST 
DEV) 

M2(M±ST 
DEV) 

M3(M±ST 
DEV) 

Quality  
of life 

141.5±13.3 79±11.03 46±3.07 

  
The values of the T-student test were statistically 
significant for the spine between M1 and  M3 de 0.0007, 
whereas in the hip it was 0.0036.  
Discussions 
In all the studied cases, it was considered that the pain 
decreased following the use of the medicinal and 
physiotherapeutic treatment. This is an expected result 
given that other studies have shown this. For example, in 
Miyakoshi's study [24], the subscale scores of 36 items of 
the health survey in the short form (SF-36) for physical 
role, body pain, general health, and emotional role were 
all significantly lower in the osteoporosis group than in 
the volunteer group (p < 0.05 each) 
Postmenopausal women in Romania with osteoporosis 
have a lower HRQoL than healthy controls, measured 
with the SF-36 instrument and the total QUALEFFO-41 
score [25]. There are also studies which show that 
osteoporosis may or may not cause any symptoms. About 
60% of women with compression fractures do not realize 
they have had a fracture. Advanced cases suffer from 
deformities and changes in the mechanics of the spine 
and only in these cases is the pain noted [26]. It has been 
found that exercises and the application of recovery 
programs are effective in preventing falls or bone loss, 
having in view that over 90% of the hip fractures are due 
to falls [27, 28]. 
Following the comparative analysis between the results 
obtained for the T-score, in the final moment compared 
to the initial one, we can say that the pharmacological 
and physiotherapeutic treatment enabled the decrease of 
the T-score values in the spine, it decreased the number 
of patients diagnosed with osteoporosis but in 3 patients 
the diagnosis changed from osteoporosis to osteopenia. 
By studying the action mechanisms of the osteoporotic 
medication, it was noted that the maximum effect of 
treatment is obtained when their administration is 
combined with the physiotherapeutic treatment [29,30]. 
Another DXA test is recommended to patients 
undergoing treatment for osteoporosis, in which 
stagnation or improvement in the bone mineral density 
shows a favorable response to the treatment. Another 
DXA test is done when the results may influence clinical 
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management: one year after the commencement of the 
medication therapy, six months after the commencement 
of the corticosteroid therapy, or less frequently when 
testing does not bring new information [31]. In order to 
measure changes in the mineral bone density by using 
DXA, it is recommended to use the same device.  
Changes determined on different DXAs can only be 
quantified if a calibration is made between the two 
devices [32]. 
Conclusions 
The obtained data point out the correlation between bone 
mineral density, fracture risks and exercises in patients 
diagnosed with osteoporosis. The FRAX score is useful 
to identify patients who need the combination of drug 
therapy and exercises to prevent vertebral and non-
vertebral fractures in the next 10 years. Osteoporosis is 
considered a public health problem that affects the 
quality of life of patients with this diagnosis and also 
therapeutic, social and economic costs. 
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