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ABSTRACT

Introduction: An increasing number of people suffer from degenerative diseases of the hip joints. Many 
studies report the long-term outcomes of invasive therapy in the treatment of coxarthrosis. However, 
results of prolonged conservative treatment are scarce. The purpose of this study was to evaluate the 
effects of prolonged conservative physical therapy on functional recovery of degenerative hip changes.

Methods: We retrospectively analyzed 47 patients diagnosed with coxarthrosis according to the American 
College of Rheumatology criteria. Data on sex and age, duration of physical therapy, the type of physical 
therapy, the values of manual muscle test (MMT) at admission and discharge, were taken from the med-
ical records of the patients.

Results: There were 76.6% female and 23.4% male patients. Half of the patients were 70 or more years 
old. Majority of patients were treated by kinesiotherapy (74.5%) and had significantly different (p < 0.05) 
values of MMT at admission and discharge. Duration of treatment was 10-20 days for 23.4% of patients, 
while 29.8% received treatment for 31-40 days.

Conclusion: According to our results, MMT significantly improved at the end of the treatment. Thus, 
physical therapy had a positive effect on the recovery of muscle strength in patients with coxarthrosis.
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INTRODUCTION
Osteoarthritis (OA) is a chronic, progressive, and 
primary degenerative disease of the synovial joints 
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which is characterized by focal loss of articular car-
tilage and reactive phenomena in the subchondral 
bone, synovium, and the periarticular structures (1). 
OA probably begins with localized, uneven degra-
dation of articular cartilage (2). This process is 
accompanied with consequent thinning of the 
 subchondral bone, bone reproducing the periphery 
of the hinge (formation of osteophytes) as well as 
moderate to medium synovial inflammation. Initial 
events leading to the onset of OA have not been fully 
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established, but are likely to occur due to abnormal 
signals that alter the chondrocyte phenotype, with 
the consequent synthesis of proteins that degrade 
the matrix and cause joint destruction (3).
Degenerative osteoarthritis is one of the four 
most common rheumatic diseases. Modern life-
style, above all low physical activity, common 
obesity and aging of the population, increase the 
number of patients with coxarthrosis in everyday 
practice  (4). OA, including coxarthrosis, may be 
primary (idiopathic) or secondary. The cause of 
primary OA after the elimination of anatomic 
abnormalities and other specific causal entities 
remains unknown. However, there are numerous 
causes of secondary OA, such as congenital defor-
mities, trauma, sepsis, systemic metabolic or endo-
crine disorders. Coxarthrosis is manifested by pro-
gressive pain at rest, especially in the movements. 
Also, it may bring about reduced amplitudes lead-
ing to impaired mobility, hindered or denied carry-
ing out of everyday activities, resulting in a decline 
in quality of life (4). In this study, we aimed to 
evaluate the effects of different modalities of phys-
ical therapy on the recovery of muscle strength in 
degenerative hip changes.

METHODS
Patients
We conducted a retrospective study at the 
Department of Physical Medicine and 
Rehabilitation at the Clinical Center of the 
University of Sarajevo. A  total of 47  patients 
(11 men and 36 women) diagnosed with cox-
arthrosis according to the American College of 
Rheumatology criteria (5). We excluded patients 
with hip dysplasia, inflammatory disease, obesity, 
trauma, fracture of the hip. Data on sex and age, 
duration of the physical therapy, type of the phys-
ical therapy, and the values of manual muscle test 
(MMT) at admission and discharge, were taken 
from the medical records of the patient.

Statistical analysis
We used descriptive statistics to process the data. 
Microsoft Excel was used to calculate the arithmetic 
mean and percentages. We used two-tailed t test to 
test the differences between the groups.

RESULTS
We analyzed the data of 47 patients hospitalized and 
treated at the Department for Physical Medicine 
and Rehabilitation at the Clinical Center of the 
University of Sarajevo.
Out of the total number of patients, 23.4% (11) 
were males, and 76.6% (36) were females.
The average age of respondents was 67.53  years 
(range 37-86  years). Magnetotherapy was applied 
in 17  patients (36.2%), ultrasound in 8  patients 
(17%), transcutaneous electrical nerve stimulation 
(TENS) in 20 patients (42.6%), and manual mas-
sage in 7 patients (14.9%). In 6 patients (12.8%) 
hydrocollator was used, kinesiotherapy was used 
in 35 patients (74.5%), 24 patients (51.1%) were 
treated with interferent current, and 12  patients 
(25.5%) received diadynamic current therapy. Also, 
electrophoresis was performed on 4 patients (8.5%), 
galvanization was applied in 5  patients (10.6%), 
sonophoresis was used in 1 patient (2.1%), and cry-
omassage in 3 patients (6.4%) (Table 1).
Eleven patients (23.4%) were treated from 10 to 
20 days, while 14 (29.8%) patients were treated for 
31 to 40 days.
The most frequent MMT score was 3, observed in 
14 patients (29.8%), while the least frequent were 1 
and 4 (2.1%). On admission, the lowest score was 1 
while the highest was 4. On discharge, the most fre-
quent MMT score was 3 (14 patients, 29.8%, while 
the least frequent was 2+ (1  patient, 2.1%). Also, 

TABLE 1. The applied physical therapy in the treatment
Type of therapy Applied ‑ number 

of patients (%)
Not applied‑ Number 

of patients (%)
Magnet therapy 17 (36.2) 30 (63.8)
Ultrasound 8 (17) 39 (83)
TENS 20 (42.6) 27 (57.4)
Manual massage 7 (14.9) 40 (85.1)
Hydrocollator 6 (12.8) 41 (87.2)
Kinesiotherapy 35 (74.5) 12 (25.5)
Interferent current 24 (51.1) 23 (48.9)
Diadynamic current 12 (25.5) 35 (74.5)
Electrophoresis 4 (8.5) 43 (91.5)
Galvanic current 5 (10.6) 41 (89.4)
Sonophoresis 1 (2.1) 46 (97.9)
Cryomassage 3 (6.4) 44 (93.6)
TENS: Transcutaneous electrical nerve stimulation
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the highest MMT score at discharge was 5, while 
the lowest was 2+.
Out of a total of 47 patients, 30 patients (63.8%) 
showed a significant improvement in muscle 
strength by 1 grade, 1 (2.1%) had a muscle strength 
improvement by two grades, while 16  (34%) 
showed no apparent muscle strength improvements 
(Figure 1).
Statistical analysis showed that there is a significant 
difference between the MMT grade at the admis-
sion and discharge testing (p<0.05).
Moreover, there was a significant difference observed 
between the physical MMT rehabilitation and the 
applied physical therapy modalities (p<0.05), except 
in the case of the interferential current (IFC) ther-
apy (p=0.132). All physical therapy modalities, 
except IFC, had a significant impact on the results 
of the MMT rehabilitation (Table 2).

DISCUSSION
The analysis of demographic data showed the prev-
alence of female patients with coxarthrosis (76.6%) 
over male patients (23.4%). Similar results were 
reported by D’Ambrosia (6) in their research indi-
cating a greater prevalence of coxarthrosis among 
women. Several other studies also investigated sex 
distribution in patients with coxarthrosis (7,8).
In contrast to our findings, Tepper and Hochberg 
found that men had a somewhat higher prevalence 
of coxarthrosis compared to women (3.2% versus 

3.0%) (9). They considered that although there was 
a small difference in the incidence of coxarthrosis 
between sexes, there were differently represented 
radiographic patterns of coxarthrosis. Women have 
more often superomedial forms of coxarthrosis, 
while men tend to have superolateral (5).
Age is considered the most common predisposing 
factor for the development of coxarthrosis. This dis-
ease commonly occurs in middle-aged people and 
the elderly aged 60 and above (10).
In their study, Irina et al. found that the incidence 
of coxarthrosis increases with age (11). Thus, in the 
age group under 55 years, the incidence rate is 1%; 
while in the age group over 85 years, it is as high as 
10%. The analysis of radiographic images has shown 
that most people aged 55 and above are affected by 
osteoarthritis, proving that coxarthrosis is a fre-
quently observed condition in the older population. 
The patient age representation included the most 
numerous group aged 70 and above (48.9%), while 
the lowest number of patients (4.3%) was within 
the group aged between 41-50.
Finally, the shortest duration of treatment of patients 
with coxarthrosis was 10-20  days for 11  (23.4%) 
patients, while the longest treatment lasted for 
31-40 days for 14 (29.8%) patients (Figure 2).
In our study, we examined the prevalence of indi-
vidual forms of physical therapy in patients with 
coxarthrosis. We applied magnet therapy in a total 
of 17 patients (36.2%). Some studies have reported 

TABLE 2. Correlation of rehabilitation results by manual muscle testing (MMT) and modalities of physical therapy
Correlation T‑test DF Significant (two‑tailed)
Magnet therapy and rehabilitation by MMT −3.685 46 0.001
Ultrasound and rehabilitation by MMT −5.636 46 0.000
TENS and rehabilitation by MMT −2.595 46 0.013
Manual massage and rehabilitation by MMT −5.878 46 0.000
Hydrocollator and rehabilitation by MMT −6.970 46 0.000
Kinesiotherapy and rehabilitation by MMT −5.596 46 0.004
Interferent current and rehabilitation by MMT −1.533 46 0.132
Diadynamic current and rehabilitation by MMT −3.774 46 0.000
Electrophoresis and rehabilitation by MMT −7.077 46 0.000
Sonophoresis and rehabilitation by MMT −8.656 46 0.000
Cryomassage and rehabilitation by MMT −7.382 46 0.000
Galvanic current and rehabilitation by MMT −6.051 46 0.000
TENS: Transcutaneous electrical nerve stimulation
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beneficial effects of magnet therapy in relieving pain. 
In a study by Bellamy et al., 29.4% of patients felt no 
pain after magnet therapy, 64.7% felt better, 5.9% 
reported no changes, while there were no patients 
who felt worse than before the treatment (12). Also, 
ultrasound therapy was applied in 8 patients (17%). 
Peter et al. found that ultrasound therapy has no 
benefit over placebo or short-wave diathermy in 
the treatment of coxarthrosis (13). Given the lack 
of evidence on the efficacy of ultrasound therapy, 
it should be used as supplemental therapy or as a 
routine option before establishing the final diagno-
sis. They used TENS in 20  patients (42.6%) and 
the manual massage in 7 patients (14.9%) to help 
reduce pain and improve circulation. Masaaki et al. 
reported in their study that manual massage has 
a superior performance over kinesitherapy (14). 
Many previous studies have shown positive effects 
of manual massage, and therefore, its application 
should be considered to provide short-term pain 
relief and improve the mobility and function of hip 
joints in patients with coxarthrosis. The hydro colla-
tor, as a method of physical therapy, was applied in 
6 patients (12.8%).
In our study, we applied kinesitherapy in 35 patients, 
which makes 74.5% of the total number of patients. 
Irina et al. reported the importance of kinesiother-
apy along with medical treatment and increased 
mobility in the hip joint and muscle strength as a 
result of this therapeutic procedure (11).
In their study, Bellamy et al. referred to electrother-
apy as not generally recommended in the manage-
ment of coxarthrosis based on ambiguous evidence 
or evidence of inefficiency (12).
Based on the values of the MMT ratings at admis-
sion and discharge reported in our study, we can 
conclude that muscle strength has been improved 
(Figure 3).

CONCLUSION
All physical modalities (other than IFC) signifi-
cantly influence muscle strength by the MMT. The 
MMT values were statistically significantly higher in 
the discharged patients than the admitted patients, 
and we can conclude that physical therapy has pos-
itively influenced the recovery of muscle strength in 
patients with coxarthrosis.

FIGURE 2. Duration of rehabilitation in days.

FIGURE 3. Manual muscle testing (MMT) at admission and 
discharge.

FIGURE 1. Rehabilitation results by manual muscle testing (MMT).
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