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Abstract

Osteoporosis, a major skeletal disorder characterized by decreased bone mass, predominantly affects women and has a major
impact on public health. Fractures due to bone fragility are the most important complications of osteoporosis. The main
objectives of the optimal management of osteoporosis are to increase muscle strength and strengthen bones, respectively to
reduce the risk of falls, trauma and fractures. In the rehabilitation treatment of osteoporotic patients, physical therapy is
essential. In this study we aimed to demonstrate that the treatment of osteoporosis by combining the drugs with a physical
therapy program for one year has superior therapeutic effects compared to the simple drug treatment performed in the same
period of time. Two groups of patients were enrolled: the study group (39 subjects who underwent home physiotherapy) and
the control group (43 subjects who did not undergo home physiotherapy). The results highlighted the superior therapeutic
benefits of drug treatment associated with an appropriate physical therapy program.

Rezumat

Osteoporoza, un dezechilibru major caracterizat prin scdderea masei osoase, afecteazd predominant femeile si are un impact
major asupra sanatatii publice. Fracturile datorate fragilitatii osoase sunt cea mai importantd complicatie a osteoporozei.
Principalele obiective ale unui management optim al osteoporozei sunt cresterea fortei musculare si intarirea osului, respectiv
reducerea riscului de caderi, traume si fracturi. In tratamentul de reabilitare al pacientilor osteoporotici, kinetoterapia este
esentiald. In acest studiu ne-am propus si demonstrim cd tratamentul osteoporozei prin combinarea unui tratament
medicamentos cu un program de Kinetoterapie, timp de un an, are efecte terapeutice superioare comparativ cu tratamentul
simplu medicamentos efectuat in aceeasi perioada de timp. Au fost inrolate doua grupuri de pacienti: grupul de studiu (39 de
subiecti care respecta kinetoterapia acasd) si grupul de control (43 subiecti care nu respecta kinetoterapia acasd). Rezultatele
evidentiaza beneficiile terapeutice superioare ale tratamentului medicamentos asociat cu un program adecvat de
kinetoterapie.
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Introduction in patients with osteoporosis because it contributes
both to increase the level of functionality and
independence and to improve the quality of life of
the patient suffering of this disease. This treatment
usually includes kinetotherapy, electrotherapy, thermo-
therapy, hydro-kinetotherapy, psychotherapy and
measures to prevent falls and to increase the postural
stability [6, 25]. In establishing and managing an
optimal treatment, physiotherapy has a relevant role,
because, according to specialized studies, it can not
only prevent osteoporosis, but can alleviate it, when the
pathology is already installed [10]. In osteoporaotics,
the recommended physical therapy program in the
hospital should be followed by patients after discharge;
they will repeat the physical therapy program at least
three times a week; the intensity of the exercises, at the
beginning of the program, will depend on the physical
capacity of the patients, and will be intensified by

Osteoporosis is a bone disease characterized by a
decrease in bone strength, evidenced by qualitative
parameters as follows: bone micro-architecture, bone
trabeculae and bone mineral density (BMD), decreased
trabecular count; the consequence of decreasing bone
strength is represented by an increased bone fragility
and fracture risk [22]. BMD is a quantitative parameter
of bone composition and has an age-dependent
dynamics: it grows from childhood to 25 - 30 years of
age (when it is considered as being maximum), goes
through a plateau to 45 - 50 years, and then decrease
with 0.5 - 1% per year; this loss is related to age.
The decline in BMD is more pronounced in the post
menopause when, due to oestrogen collapse, the bone
mineralization suddenly decreases and a diminishing
in bone density of > 1% can occur consecutively [27,
28]. Rehabilitation treatment is of great importance
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increasing the number of repetitions, being directly
dependent on the subject's resistance to movement,
respectively to physical effort [3].

The objective of this study was to highlight the
effectiveness of the kinetotherapy program in the
treatment of patients with osteoporosis. Early diagnosis
of the disease and the combination of a realistic medical
treatment with a complex kinetotherapy program and
measures to prevent falls and increase postural stability
are followed by an increase in the quality of life of
the osteoporotic patient [24, 26].

Materials and Methods

Study design

Subjective and objective anamnestic criteria were
established and followed in the study for 82 patients
admitted to “Baile Felix” Medical Rehabilitation
Clinical Hospital (Bihor, Romania), between 2014
and 2017. Patients who had no previous treatment
for osteoporosis before the hospitalization were
recruited and all of them signed an informed consent
prior to hospital admission. The study was
conducted according to the WMA Declaration of
Helsinki — Ethical Principles for Medical Research
involving Human Subjects (1975), last amended in
Brazil, in October 2013, and it was approved by the
Ethics Committee of the hospital. The criteria for
patients’ inclusion in research were as follows:
hospitalization and treatment for 14 days in the
hospital mentioned above; the diagnosis of primary
osteoporosis, confirmed by the DEXA examination;
compliance with drug therapy during the study;
observance of the monitored parameters at the
initial and final evaluation.
Conservative/non-surgical treatment included medical
treatment, rehabilitation treatment and a lifestyle that
did not favour the onset/evolution of osteoporosis.
The drug treatment was represented by anti-osteoporotic
drugs; Calvitamin D supplements, if needed; anti-
pain drugs, if needed; medications necessary for
pathologies that can cause imbalance of walking/
standing, if needed. Rehabilitation treatment included
program of physical exercise or kinetotherapy; electro-
therapy procedures, depending on the symptomatology
(TENS, interferential currents, ionic galvanizations);
thermotherapy procedures, depending on the
symptomatology (paraffin, ice massage); hydro-kineto-
therapy; psychotherapy; measures to prevent falls
and increase postural stability. The kinetotherapy
program recommended during hospitalization was
conducted under the guidance of a specialized physical
therapist; to be effective, the physical exercises were
performed once a day, at least 5 times per week, with
varying intensity depending on the physical capacity
of each patient. In osteoporosis, the kinetotherapy
program has the following objectives: correcting
posture and alignment of body segments; increasing
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in physical and muscle strength; regaining of the
balance and coordination; cardiac effort training;
respiratory re-education.

Characteristic in patients with osteoporosis is that
the kinetotherapy program, as well as the medical
treatment, should not be interrupted with the discharge
of the patient; it should be continued at home,
throughout the entire patient's life. The indication of
compliance and adherence to the physical therapy
program at home, after discharge, was not respected
by all 82 patients in the study. Depending on this fact,
the subjects were divided into two groups: (1) the
group that underwent kinetotherapy at home (study
group), comprising 39 subjects; (2) the group that
didn’t undergo kinetotherapy at home (namely the
control group), comprising 43 subjects.

In order to highlight the superior therapeutic efficacy,
in the treatment of osteoporosis, regarding the association
of drug treatment with physical therapy compared to
the simple drug treatment, the following objective
parameters were followed, for one year: the height
difference, the T-score and the fractures of fragility.
The height difference of the patient during the study.
The evaluation was performed using a standard talio-
meter, the same device being used in each of the
patients. The value of this parameter (expressed in
centimetres), was obtained by subtracting the height
at the end of the study (after one year of treatment),
from the initial height (before the start of the study).
The T-score that expresses bone mineral density,
obtained by examining DEXA at admission and after
one year of treatment. This score is calculated based
on the difference between the patient's BMD and
the mean BMD of a healthy adult population of sex
and race relative to the standard deviation of the
respective population:

T-score = (patient BMD - average young healthy
population BMD)/(standard deviation of the population).

The fractures of fragility. To perform this assessment,
all patients were radiographically examined at the
beginning and after one year of treatment.
Statistical analysis

Statistical processing was performed using Excel 2003,
SPSS 1996, MedCalc version 8. Parametric tests were
used to describe and compare the two groups, due
to the normal distribution of patients: Student's t
test, the Fisher test and the Chi-square test. The
relative risk (R.R.) and odds ratio (O.R.) for the
new fragility fractures were calculated both in the
group with physical therapy and in the group without
physical therapy. The level of significance was set,
regardless of the statistical method applied, was p < 0.05.

Results and Discussion

The analysis of the two groups involved the comparative
and evolutionary analysis of both studied groups. By
comparing the initial values, we assessed whether
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there are statistically significant differences between
the two groups studied, whether or not the groups
are homogeneous before treatment. The final values
of the monitored parameters allowed to observe which
of the two types of recommended treatment (simple
drug or drug associated with physical therapy) has a
stronger therapeutic  impact. Through the
evolutionary analysis of each group, in our study, it
was highlighted the therapeutic impact of the two
types of treatment on the following parameters: BMD
assessed by T score and the frequency of fragility
fractures during treatment. Initially, it was performed
an analysis of the two groups in terms of the gender,
age and the origin of patients (Table I). In terms of
demographic characteristics, there are no significant
differences between the groups (p > 0.05), however
the percentage of patients in the study group from
urban areas is significantly higher than those in the
control group (69.24% vs. 46.51%, p = 0.039).
Afterwards, both groups were evaluated in terms of
the evolution of the objective parameters: number of
fragility fractures, the value of the T score and the
height difference during the study.
Table |
General characteristics of the groups

Characteristics of the Average = SD p
groups
Age Study 60.15 + 5.60 0411
(years) Control | 62.30 £6.40 '
Gender Study |F/M: 64.10/39.90 0.653
(%) Control | F/M: 58.14/41.86 |
Environment Study | U/R: 69.24/30.77 0.039
origin (%) Control | U/R: 46.51/53.49 |

F = female; M = male; U = urban; R = rural

The prevalence of fragility fractures was weakly
significantly higher in the patients included in the
control group, respectively those who do not undergo
physical therapy at home (76.74% vs. 56.41%, p =
0.052). Instead, the risk of fragility fractures is clearly
higher, respectively 2.6 times higher in patients in
the control group compared to those in the study group
(OR = 2.550, 95% CI: 0.987 - 6.589, p = 0.053)
(Table I).

Table 11
Prevalence of fragility fractures in the studied
period
Fragility | Study group Control group
fractures | No. of cases (%0) No. of cases (%)
YES 22 (56.41) 33 (76.74)
NO 17 (43.59) 10 (23.26)
Odds ratio (OR) =2.550 : Chi-square test = 3.781
IC 95% = 0.987 - 6.589; p =0.052
p =0.053

Analysing the initial and final values of the T score, it
was found that there were no statistically significant
differences between the groups (Table I11). From the
evolution point of view, compared to the initial value,
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in both groups, the T score decreased insignificantly
at the final evaluation (-3.205 vs. -3.210, p = 0.961,
respectively -3.211 vs. -3.223, p = 0.901). Comparing
the two groups, we noted that, both T scores (at the
initial and final evaluation), were insignificantly higher
in the control group compared to the study group
(-3.211 vs. -3.205, p = 0.951, respectively -3.223 vs.
-3.210, p = 0.897).
Table 111
Initial and final values for BMD in the two groups

T Score | Study group | Control group p
Mean = SD
Initial |-3.205+0.447| -3.211+0.440 | 0.951
Final |-3.210+0.454| -3.223+0.449 | 0.897
p 0.961 0.901

Comparing the height differences of the patients in
the two groups, after one year of treatment, it was
found a statistically significant difference (p < 0.05)
in favour of the patients in the control group. At the
end of the study, the difference in height of the
patients in the control group was significantly
higher than the difference in height recorded in the
study group (1.383 cm in the control group vs.
1.023 cm in the study group, p = 0.026).

It is well known that osteoporosis, due to the fact
that women usually have a longer average lifespan,
thinner bones and postmenopausal accentuated bone
loss, predominantly affects females. This disease also
occurs in men, but to a lesser extent; this aspect was
also highlighted in other studies, and it was also
established in the current study [1]. According to
other published data [12, 16, 18], there are several
risk factors for osteoporosis in the urban environment
compared to rural areas: decreases the age of menopause,
increases sedentary, increases alcohol consumption,
coffee, cigarettes and lower consumption of dairy
products. According to some results [20], the maximum
incidence of osteoporosis for women is between 55 -
64 years, including both postmenopausal bone loss
and the beginning of the bone loss during the period
of senescence.

In some studies, it is considered that a body mass
index (BMI = G\T2) of less than 20 kg/m?, more
common in urban areas, is a significant risk factor in
osteoporosis [5, 13]. At the end of the study, after
one year of treatment, the patients in the control
group had a higher risk of fragility fracture and a
relative risk for fracture compared to patients in the
study group (OR = 2.550, 95% CI = 0.9869 - 6.5889,
RR = 1.3605, 95% CI = 0.9867 - 1.8758). It clearly
results in the positive impact of physical therapy,
given the specific physical exercises following falls
with consecutive fractures due to fragility. Our results
are confirmed by other studies [8, 11]. The
presence of a fragility fracture in the history of a
patient with osteoporosis will determine a risk for a
new fragility fracture, increasing more than twice
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the risk of a new fragility fracture vs. the patients
without presenting fragility fractures in their history.
This risk is reflected in the fact that many patients
have suffered more than one osteoporotic fracture;
the risk of a new fragility fracture is higher in the
first year after the first fracture and the risk of
recurrence remains significant in the next five years
after the initial fracture [19].

Decreasing in height with aging is a natural phenomenon,
but a loss of five centimetres or more, at maturity, is a
warning sign for a potential diagnosis of osteoporosis
[23]. According to Bord-Hoffman, there are two major
causes that lead to a decrease in height in elderly
people. The first is represented by the degenerative
changes of the intervertebral discs (as the patient
ages, they lose their elasticity, become dehydrated,
compress and, as a consequence, the subjects become
less tall). The other major cause of the decrease in
height with age is the vertebral fractures due to
osteoporosis, being accompanied by spine pain and
spine modifications [4]. In order to get a clearer picture
of the impact of kinetotherapy on patients with
osteoporosis, in our study we compared the height
difference between the height at the beginning and
at the end of the study.

Our results highlighted the impact of kinetotherapy
on fractures of fragility. Patients from kinesitherapy
group, due to daily compliance with the recommended
physical exercise program, showed both a lower
decrease of height and a less risk for fragility fracture
compared to patients in the group without kineto-
therapy. Kinetotherapy exercises play a decisive role
in increasing bone strength, the lack of physical
activity being followed by a decreasing in BMD and
thinning of the cortical bone in the diaphysis area.
Specifically, a paralyzed member loses about 10%
of the bone mass per year, equivalent to 20 years of
bone loss [2]. The stimulus required by the bone to
maintain its structural and functional force is the
pressure exerted on it. To have an osteogenic effect,
physical exercises should result in muscle contractions
that are intense enough to cause dynamic tension on
the bone, diversified over time [9]. Due to the fact
that osteoporosis is characterized by reduced BMD,
we considered it appropriate to evaluate the impact
of Kkinetotherapy on osteoporotic bone density.
Analysing both groups, it was observed that from the
point of view of BMD, they were homogeneous
before and at the end of the study (initial p = 0.9473;
final p = 0.896).

It is noted that the homogeneity of the two groups, in
terms of BMD, was maintained after one year (period
of time in which the two groups have undergone
different treatments: kinetotherapy associated with
drug treatment or drug treatment only). According to
our results, confirmed by other data [15] as well, in
primary osteoporosis, kinetotherapy associated with
drug treatment will not result in a statistically significant
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improvement in BMD compared to solitary drug therapy.
Analysing the evolution of the 2 groups, BMD evolves
the same. At the end of the study, lower values were
recorded compared with the values at the start of the
study, but there were no significant differences in
either groups. For a clearer picture of the effect that
the two types of treatment have on bone strength, it
was calculated for each group the mean bone loss
occurred during the study. Thus, in the patients with
drug therapy associated with kinetotherapy (BMD
difference = 0.005, base-line BMD = -3.205, final
BMD = -3.21), an average bone loss of 0.15% was
found during the study. In the drug-only treatment
group (BMD difference = 0.012, baseline BMD = -
3.211, final BMD = -3.223), an average bone loss
of 0.37% was found during the study. According to
other researchers, the mean BMD decrease rate in
men, aged 45 - 84 years, is about 0.5% [7]. Other
published data have shown that the amount of this
loss increases proportionally to age [21]; if in men
of about 45 years it is between 0.38 - 0.77%, in men
of 75 years it is between 0.52 - 0.90%. In women
aged 45 - 84 vyears, it was claimed that BMD
decreases on average by about 0.9% per year. In
patients with primary osteoporosis, the limit of
kinetotherapy on BMD was also highlighted [14]. An
explanation in this regard can be considered the fact
that if anti-osteoporotic drugs have an anti-resorptive
effect preventing bone resorption by osteoclasts,
kinetotherapy has an osteogenic effect on osteoblasts
and osteocytes. Osteogenic effect of kinetotherapy is
inversely proportional to age; as the patient's age is
advanced, the effect of physical therapy is limited
due to changes in cellular senescence — decreases the
number and activity of osteoblasts and osteoclasts.
It follows that kinesitherapy in primary osteoporosis
has only a limiting effect, inhibiting the decrease in
BMD. The osteogenic effect of kinetotherapy is limited
in primary osteoporosis mainly due to the age of
patients; the higher the age of patients, the lower the
kinetotherapy effect on bone density. Zehnacker argues
that the duration of physical exercise/physical therapy
should be at least one year to cause changes in BMD
[29]. The duration of specific exercise is important
because the total training time of a basic multicellular
unit for bone is 4 - 6 months, the duration of the specific
physical exercise to be effective on BMD should be
at least 2 - 3 times more than this period (12 - 18
months). Other specialists argue that the duration of
physical therapy, to be effective in osteoporosis,
should be over one year, considering the modelling/
remodelling process to which bone is subjected during
specific exercises [17].

Conclusions

Patients with osteoporosis who undergo for one year,
the combination of kinetotherapy with drug treatment
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on a daily basis, have the following advantages
compared to the patients who only followed drug
treatment: increase in muscle tone and postural stability;
improving the quality of life, due to the decrease of
kyphotic changes and the number of vertebral fractures
characteristic of osteoporosis; modulating the decrease
of BMD. It should be noted that, between the benefits
of kinetotherapy and the age of patients, there is a
ratio of inverse proportionality. Therefore as the
patient is older, the benefits of kinetotherapy in
osteoporosis are lower.
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