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Abstract
Introduction. To evaluate the effect of a physiotherapy intervention on disability decrease and the perceived health-related 
quality of life (HRQoL) in patients with musculoskeletal disorders.
Methods. The interventional study involved 150 patients of a public hospital and 3 private physiotherapy clinics in Greece. 
The study lasted 5 months (December 2016–April 2017). A composite questionnaire was used, including sociodemographic/
medical data, Oswestry Disability Index (ODI), and EQ-5D-3L. The main intervention consisted in 10 physiotherapy sessions 
including transcutaneous electrical nerve stimulation, short-wave diathermy, high-frequency ultrasound, hand massage, and 
strengthening/stretching exercises. Questionnaires were completed before the first session and then after the tenth session. 
Analysis was performed with SPSS v. 21.0.
Results. Half of the participants (50%) were treated in a state hospital, while the rest (50%) in a private clinic. The patients had 
problems in their spine and neck in the same percentage (44.7%). There was a significant decrease (mean: 19.33, SD: 13.71) 
in ODI score after the intervention. The decrease differed significantly depending on age, marital status, and problem location 
(spine, neck, chest). A significant improvement in EQ-5D-3L and visual analogue scale scores was recorded after treatment 
(p = 0.001). The EQ-5D-3L score change differed significantly depending on age, marital status, educational level, problem loca-
tion, and previous physiotherapy treatment. There was a significant positive correlation between changes in EQ-5D-3L and ODI 
(r = 0.48, p < 0.001).
Conclusions. The physiotherapy intervention was beneficial for patients with musculoskeletal disorders and improved their 
perceived HRQoL. Several demographic and medical characteristics affected the improvement.
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Introduction

Musculoskeletal disorders are common in many countries 
and include a wide range of inflammatory and degenerative 
diseases [1]. They have a significant impact on patients’ per-
ceived quality of life and incur a significant cost for health 
systems [2]. In most cases, pain is mechanical and indicates 
structural or functional disorders of the respective regions. 
It is mainly associated with disorders of spinal function and 
stability, especially in the cervical and lumbar spine [3]. Some 
researchers have shown that in situations where increased 
loads or complex body postures are expected, muscle im-
balance is responsible for changing the spinal column and 
causing musculoskeletal pain [4].

Chronic musculoskeletal disorders have also a negative 
effect on the quality of life, as compared with other common 
chronic conditions [5]. Decreased mobility, the presence of 
pain/discomfort, and anxiety/depression have been found to 
constitute important predictors of perceived quality of life [6].

In addition to the physical health consequences, chronic 
musculoskeletal disorders are associated with mental dis-
tress [5] and chronic musculoskeletal pain can have a nega-
tive impact on an individual’s emotional and social well-being. 
The number of painful areas seems to be related mostly with 
the emotional and social dimensions of the perceived quality 

of life, whereas disease severity has more influence on physi-
cal and emotional dimensions. Moreover, pain chronicity ex-
erts a negative effect on all perceived quality of life dimen-
sions [7].

A total of 70–85% of the general population experience 
back pain during their lifetime. Such pain is often transient 
but more than 60% of patients do not completely recover [8]. 
The prevalence of neck pain ranges from 20% to 30%, while 
back pain occurs in 50–85% of adults [6, 7]. It is the third 
major cause of long-term functional disability in the general 
population (after rheumatic diseases and cardiovascular 
problems) and the main reason for long-term absence from 
work and decreased productivity. It has also a serious im-
pact on psychological aspects and on the patients’ perceived 
quality of life [9]. The main dispositional factors are demo-
graphic and socio-economic characteristics, as well as social 
and psychological factors at workplace [10].

In most cases (> 85%), it is difficult to establish a defini-
tive diagnosis and treatment [11]. The diagnosis is based 
mainly on the exclusion of a specific pathology [12].

In order to rationalize the management of back and neck 
pain, several guidelines have been published in different coun-
tries with the aim of relieving symptoms, restoring activities, 
and preventing a transition to chronic illness [13]. The treat-
ment of back pain and neck pain is predominantly conserva-
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tive and physiotherapy has a leading role in a variety of thera-
peutic methods and techniques, such as transcutaneous 
electrical nerve stimulation (TENS). It is estimated that treat-
ment with TENS produces benefits in almost 60% of patients, 
whose pain decreases or disappears completely during the 
first months [14].

Electrotherapy provides a short-term relief in pain and dis-
ability [15]. The use of ultrasound with high-frequency sonic 
waves exerts thermal and biochemical impact and has posi-
tive effects on pain [16]. Handmade application (massage) 
increases the threshold of pain, possibly through endorphin 
release and enhancement of local blood flow [17].

Several physical exercises, although they have not pre-
sented statistically significant positive results in the acute 
phase, improve the quality of life in chronic cases [18].

In recent years, scientists have focused not only on re-
ducing symptoms but also on improving the quality of life of 
patients with musculoskeletal problems [19, 20]. Of particu-
lar interest is the assessment of health-related quality of life 
(HRQoL) by the patients themselves by using various tools. 
According to the World Health Organization, HRQoL refers 
to physical, emotional, and social functioning, with the con-
sideration of the general well-being, as it is assessed by each 
person [21].

Traditionally, the efficacy of musculoskeletal diseases 
therapy was evaluated on the basis of pain reduction [16]. 
Over the next few years, several researchers concluded that, 
in addition to pain, other factors, which might be irrelevant 
to the condition (such as anxiety; personal, social, family, or 
economic living conditions; depression; personality; and life 
situations), affected the quality of life of patients with back 
pain and neck pain [20].

A study conducted by Adorno and Brasil-Neto [22] showed 
that there was a statistically significant effect of chronic non-
specific back pain both in the physical and psychological 
dimensions and perceived quality of life was improved after 
physiotherapy sessions. In another study, a statistically sig-
nificant correlation between low back pain, poor perceived 
quality of life, and depression was found in patients with 
chronic back pain [23]. Soysal and Aslan [24] observed that 
levels of physical activity, sleep quality, and depression were 
significantly correlated in patients with chronic pain in their 
spinal cord. Moreover, Lin et al. [19] concluded that patients 
with chronic neck pain had poorer perceived HRQoL and 
more physical and mental health symptoms than healthy 
individuals.

This study aims to evaluate the effect of a physiotherapy 
intervention on reducing pain and improving functionality, 
physical health, and perceived HRQoL in patients with mus-
culoskeletal disorders. On the basis of the literature review, 
it was hypothesized that: (a) physiotherapy intervention in 
chest, neck, and spinal cord decreased disability related to 
musculoskeletal disorders (hypothesis 1); (b) there were dif-
ferences in disability related to musculoskeletal disorders de-
pending on demographic (gender, age) and medical (location 
of the problem etc.) variables (hypothesis 2); (c) physiother-
apy intervention in chest, neck, and spinal cord improved 
the perceived HRQoL (hypothesis 3); (d) there were differ-
ences in the perceived HRQoL depending on demographic 
(gender, age) and medical (location of the problem etc.) vari-
ables (hypothesis 4). The criteria for rejecting or not reject-
ing these hypotheses were the scores in the Oswestry Dis-
ability Index (ODI) and the EQ-5D-3L scale.

Subjects and methods

Procedure

An interventional study was conducted with a conve-
nience sample of 150 patients treated in a general public hos-
pital and in 3 private physiotherapy clinics in Athens, Greece. 
The duration of the study was 5 months (December 2016–
April 2017). A female physiotherapist working as a civil ser-
vant in the above public hospital was responsible for the 
distribution of the questionnaires.

The selection of the sample was held by random sampling 
of the patients admitted to the public hospital and treated in 
the private physiotherapy clinics on the basis of the daily pro-
gram. The participants completed the questionnaires twice: 
before the first physiotherapy session and after having fin-
ished the tenth physiotherapy session. The main interven-
tion was a set of 10 physiotherapy sessions.

Participants

The sample consisted of 150 patients (59 men and 91 
women). The main eligibility/inclusion criterion was suffering 
from chronic chest, neck, and back pain. Patients with rheu-
matic diseases or fractures, as well as those who had been 
operated on in the region of the spinal cord were excluded 
from the study. All patients took part on a voluntary basis 
and were not remunerated for their participation. They were 
informed in detail about the purpose of the study and were 
given assurance of anonymity and confidentiality of the in-
formation provided. Moreover, they were informed that they 
could stop completing the questionnaire at any time if they 
wished and that their decision to withdraw would not com-
promise the standards of the care provided.

Intervention

The main intervention consisted of 10 physiotherapy ses-
sions performed on a daily basis and in scheduled appoint-
ments. The intervention was conducted by 4 experienced 
physiotherapists (1 per site). Each session lasted about 90–
100 minutes and the set of 10 sessions was completed 
within 2 weeks. A combined program was used. First, the pa-
tients were subjected to a TENS pain-reduction program 
(25 minutes). Then, they followed a program that included ap-
plication of short-wave diathermy (15 minutes), high-frequency 
ultrasound (20 minutes), and hand massage (15 minutes). 
Finally, the participants performed strengthening exercises 
and stretching exercises of the spine muscles (2 sets of 10 
repetitions for each exercise with a 5-minute pause).

Assessment

A composite questionnaire was used, which included 
sociodemographic and medical data, as well as ODI and 
EQ-5D-3L. The questionnaires had been translated and cul-
turally adapted to the Greek population by several scholars.

Sociodemographic and medical data

The patients reported their gender, age, job, marital sta-
tus, and place of residence. Concerning the medical data, 
they provided the site of their problem (neck, chest, spine) 
and stated if they had been subjected to physiotherapy for 
the same problem in the past and if they performed exercise.
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Oswestry Disability Index

ODI is a significant instrument for the evaluation of dis-
abilities related to musculoskeletal disorders (especially ones 
caused by low back pain). It consists of 10 items and is used 
to assess functionality (disability) in musculoskeletal dis-
eases, especially in acute or chronic low back pain [25, 26] 
(Appendix 1).

The index contains 10 topics concerning intensity of pain, 
lifting, ability to care for oneself, ability to walk, ability to sit, 
sexual function, ability to stand, social life, sleep quality, and 
ability to travel. Each topic category is followed by 6 state-
ments describing different potential scenarios in the patient’s 
life relating to the topic. The patient then checks the state-
ment which most closely resembles their situation, e.g., for 
‘Pain intensity’: I have no pain at the moment = 0, the pain 
is very mild at the moment = 1, the pain is moderate at the 
moment = 2, the pain is fairly severe at the moment = 3, the 
pain is very severe at the moment = 4, the pain is the worst 
imaginable at the moment = 5).

The 10 items of the questionnaire are rated on a 6-point 
scale (0–5), with higher scores reflecting greater pain and 
lower functionality. More specifically, value 0 indicates no 
pain in the first question and great functionality in the remain-
ing 9 questions. On the contrary, value 5 indicates severe 
pain and very low functionality in daily activities. The total 
possible score ranges from 0 to 50. The scores for all ques-
tions answered are summed, then multiplied by 2 to obtain 
the index (range: 0–100). Zero is equated with no disability 
and 100 is the maximum disability possible. The score in the 
index is divided into the following categories: 0–20%: minimal 
disability, 21–40%: moderate disability, 41–60%: severe dis-
ability, 61–80%: crippling back pain, 81–100%: these pa-
tients either are bed-bound or have an exaggeration of their 
symptoms [26].

ODI is easy to use and the average time for completing 
it is about 5 minutes. It was developed in the English language 
and has been translated into many languages, presenting 
good psychometric properties (reliability, validity, etc.) [25]. 
In this study, the Greek version of the questionnaire was used 
[27]; Cronbach’s alpha coefficient was equal to 0.78.

EQ-5D-3L

The 3-level version of EQ-5D (EQ-5D-3L) was introduced 
in 1990 by the EuroQol Group [28] and consists of 2 parts: 
the EQ-5D descriptive system and the EQ visual analogue 
(EQ VAS) scale (Appendix 2). The EQ-5D-3L descriptive sys-
tem comprises the following 5 dimensions: mobility, self-care, 
usual activities, pain/discomfort, and anxiety/depression. Each 
dimension has 3 levels: no problems, some problems, and 
extreme problems. The patient is asked to indicate their 
health state by ticking the box next to the most appropriate 
statement in each of the 5 dimensions. This decision trans-
lates into a 1-digit number that expresses the level selected 
for that dimension. The digits for the 5 dimensions can be 
combined into a 5-digit number that describes the patient’s 
health state. The EQ VAS records the patient’s self-rated 
health on a vertical VAS, where the endpoints are labelled 
‘The best health you can imagine’ and ‘The worst health 
you can imagine’. The VAS can be used as a quantitative 
assessment of health outcome that reflects the patient’s own 
judgement. EQ-5D-3L is available in the English language 
and in more than 170 languages, in various modes of admin-
istration. It has also been translated and validated for the 
Greek population, presenting good psychometric properties 

[29]. In this study, the Greek version of the scale was used and 
Cronbach’s alpha coefficient for this scale was equal to 0.79.

Data analysis

The statistical program SPSS 21.0 was used for the 
analysis of the data. The Kolmogorov-Smirnov test served to 
examine the normality of continuous variables. Before the 
application of any statistical criterion (e.g. t-test), a checking 
of its assumptions was performed. The analysis included 
the descriptive statistics first. Pearson’s correlation coefficient 
was used to investigate linear correlation among quantita-
tive variables. Statistically significant differences in certain 
variables between 2 groups were checked with an indepen-
dent sample t-test, while statistically significant differences 
between more than 2 groups were checked with ANOVA. In 
order to compare the scores between the first and the sec-
ond assessment (before the first physiotherapy session and 
after having finished the tenth physiotherapy session), a paired 
samples t-test was used.

Moreover, 2 multiple linear regression analyses were con-
ducted, with ODI change score and EQ-5D-3L change score 
as the dependent variables. Data were examined for viola-
tions of independency, normality, linearity, equality of variance, 
and multicollinearity or singularity existence. An examination 
for outliers and influential points took place as well, by eval-
uating the Mahalanobis and Cook distance, centred lever-
age value, and DFFITS and DFBETAS.

The statistical significance level (p) was set at 5%.

Ethical approval
The research related to human use has complied with all 

the relevant national regulations and institutional policies, 
has followed the tenets of the Declaration of Helsinki, and 
has been approved by the hospital’s Research Ethics Com-
mittee and by the clinics’ administration boards.

Informed consent
Informed consent has been obtained from all individuals 

included in this study.

Results

The majority of the sample were women (60.7%), married 
(64%), 56–65-year-olds (27.3%), higher education graduates 
(45.3%), and private employees (29.3%) or civil servants 
(29.3%). In addition, the vast majority lived in a town (82.7%) 
and had civil insurance (88%). The demographic characteris-
tics of the sample are presented in Table 1.

Half of the participants (50%) were subjected to physio-
therapy treatment in a state hospital, while the other half 
(50%) received physiotherapy treatment in a private clinic. 
The patients had problems in their spinal cord and in their 
neck in the same percentage (44.7%). No one had under-
gone an operation for spinal cord problems, while 57.3% 
had been previously subjected to physiotherapy treatment 
for the same problem. The majority of the patients did not 
exercise (68%).

The mean ODI score before the physiotherapy interven-
tion was 28.45 (SD = 15.64, min = 4, max = 88, range = 84); 
after the physiotherapy intervention, it was 9.38 (SD = 7.46, 
min = 0, max = 44, range = 44). Consequently, there was a 
significant decrease (mean = 19.33, SD = 13.71, min = –16, 
max = 68, range = 84) in ODI score after the physiotherapy 
intervention (Figure 1). This decrease was statistically signifi-
cant according to the paired samples t-test (t = 16.20, df = 131, 
p = 0.000) and indicates a significant decrease in disability.
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The patients were also classified into categories depend-
ing on their ODI score before and after the treatment (Table 2). 
Before the intervention, about half of them (49.6%) presented 
moderate disability. After the treatment, a vast majority (93.3%) 
exhibited minimal disability. This result indicates that the 
physiotherapy intervention had a significant impact on de-
creasing disability.

The decrease in ODI scale differed significantly depend-
ing on age and marital status of the participants (Table 3). 
Specifically, before the physiotherapy intervention, partici-
pants who were  56 years old had a higher score than those 
aged 46–55 years (p = 0.007). Participants who were 18–45 
years old had a lower score than those aged 46–55 years 
after the physiotherapy intervention (p = 0.004). After the treat-
ment, a significant decrease was recorded for all 3 groups 
(p < 0.001). However, the decrease in the participants who 
were 46–55 years old was so low that it reached almost simi-
lar levels as the other 2 groups (p > 0.050). In addition, patients 
who were 18–45 years old had a significantly lower score than 
those aged 46–55 years after the intervention (p = 0.004).

Before the intervention, married participants had a sig-
nificantly lower score than the unmarried ones (p = 0.002). 
After the intervention, a significant decrease was reported in 
both groups (p < 0.001), but the decrease in married patients 
was so high that finally both groups had a nearly similar score 
(p = 0.648).

The decrease in ODI score differed significantly also de-
pending on the problem location. Before the intervention, par-
ticipants with neck problems had a lower ODI score than 
those with spinal problems. After the intervention, a significant 
decrease in all 3 groups was recorded (p < 0.050), but the 

Table 1. Demographic characteristics of the participants

Characteristics n %

Gender

Men 59 39.3

Women 91 60.7

Age

18–25 years 6 4.0

26–35 years 14 9.3

36–45 years 34 22.7

46–55 years 32 21.3

56–65 years 41 27.3

 66 years 23 15.3

Marital status

Single 33 22.0

Married 96 64.0

Divorced 16 10.7

Widow/widower 5 3.3

Level of education

Primary 17 11.3

Secondary 65 43.3

Higher 68 45.3

Job

Private employee 44 29.3

Civil servant 44 29.3

Freelancer 18 12.0

Pensioner 16 10.7

Other 28 18.7

Place of residence

Village 4 2.7

City 22 14.7

Town 124 82.7

Health insurance

Civil 132 88.0

Private 7 4.7

No 11 7.3

Figure 1. Mean Oswestry Disability Index (ODI) score before  
and after physiotherapy

Table 2. Frequencies and percentages in Oswestry Disability Index categories before and after treatment

Category
Before treatment After treatment

Frequency % Frequency %

Minimal disability 44 32.1 126 93.3

Moderate disability 68 49.6 8 5.9

Severe disability 17 12.4 1 0.7

Crippling back pain 7 5.1 0 0

Bed-bound or symptom exaggeration 1 0.7 0 0

Total 137 100 135 100
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Table 3. Change in Oswestry Disability Index depending on the 
demographic characteristics

Characteristics Mean SD p

Gender 0.071

Men –21.96 14.19

Women –17.57 13.18

Age 0.026

18–45 years –20.87 16.19

46–55 years –13.31 7.10

 56 years –21.20 12.97

Marital status 0.001

Unmarried –26.47 15.09

Married –15.89 11.59

Level of education 0.305

Primary –14.20 7.45

Secondary –18.47 13.17

Higher –20.81 14.73

Job 0.858

Private employee 19.21 15.88

Civil servant –20.09 16.33

Freelancer –16.33 6.70

Pensioner –18.22 6.36

Other –20.87 10.65

Health insurance 0.175

Civil –25.33 14.63

Private –18.89 13.60

Table 4. Distribution of EQ-5D-3L dimension responses before and 
after treatment

Dimension
Before  

treatment
n (%)

After  
treatment

n (%)
p

Mobility 0.001

No problems 63 (42%) 114 (76%)

Some problems 85 (56.7%) 36 (24%)

Confined to bed 2 (1.3%) 0 (0%)

Self-care 0.001

No problems 78 (52%) 131 (87.3%)

Some problems 71 (47.3%) 19 (12.7%)

Unable to wash or dress 
myself

1 (0.7%) 0 (0%)

Usual activities 0.001

No problems 32 (21.3%) 121 (80.7%)

Some problems 106 (70.7%) 28 (18.7%)

Unable to perform  
any usual activities

12 (8.0%) 1 (0.7%)

Pain/discomfort 0.001

No pain/discomfort 3 (2.0%) 104 (69.3%)

Moderate pain/discomfort 117 (78.0%) 45 (30%)

Extreme pain/discomfort 30 (20.0%) 1 (0.7%)

Anxiety/depression 0.001

Not anxious/depressed 34 (22.7%) 72 (48%)

Moderately anxious/ 
depressed

106 (70.7%) 78 (52%)

Extremely anxious/ 
depressed

10 (6.7%) 0 (0%)

Mean (SD) Mean (SD) p

EQ visual analogue scale (%) 68.73 (4.22) 86.00 (4.92) 0.001

EQ-5D-3L (score) 0.14 (0.32) 0.83 (0.16) 0.001

decrease in patients with spinal problems was so high that 
finally participants with neck problems had a nearly similar 
score as those with spinal problems (p > 0.050). In addition, 
after the physiotherapy intervention, subjects with neck prob-
lems presented a lower score than those with chest prob-
lems (p = 0.002).

The results for the EQ-5D-3L are presented in Table 4. 
Among the different EQ-5D-3L dimensions, the majority of 
the patients had some problems with mobility (56.7%), with 
usual activities (70.7%), with pain/discomfort (78%), and with 
anxiety/depression (70.7%) before the intervention. On the 
contrary, most patients had no problems with self-care (52%). 
After the intervention, the majority of the participants had no 
problems with mobility (76%), with self-care (87.3%), with 
usual activities (80.7%), and with pain/discomfort (69.3%). 
In turn, most of them were moderately anxious/depressed 
(52%). All these changes in EQ-5D-3L dimensions were sta-
tistically significant (p < 0.001). Concerning the general health 
status, a significant improvement in EQ-5D-3L and VAS 
scores was recorded after the treatment (p = 0.001). The mean 
score was 0.14 in EQ-5D-3L scale and 68.73 in EQ VAS 
before the intervention and 0.83 and 86.00, respectively, 
after the intervention. These changes indicate an improve-
ment in the general health status of the participants after 
the physiotherapy sessions.

Before the treatment, the patients’ categories (in accor-
dance with their ODI score) differed significantly in VAS score 

(F = 6.75, p = 0.001). Patients with minimal disability had 
a significantly higher score (M = 70.68) than those with mod-
erate disability (M = 68.53) and severe disability (M = 65.88). 
After the intervention, there were no significant differences.

The effects of age group, marital status, and level of edu-
cation were statistically significant in EQ-5D-3L score change 
(p = 0.01, p = 0.03, p = 0.049, respectively) (Table 5). Partici-
pants who were > 55 years old had a significantly lower in-
crease in the score (i.e. lower improvement) than those aged 
18–45 years and 45–55 years. In addition, married participants 
had a greater increase in the score (i.e., greater improvement) 
than the unmarried ones, and patients with secondary edu-
cation had a greater increase in the score (i.e., greater im-
provement) than those with primary education (p = 0.039).

Concerning the medical characteristics of the patients, 
location of the problem and previous physiotherapy inter-
ventions for the same problem significantly affected the 
change in EQ-5D-3L score, too (p = 0.01 and p = 0.049, re-
spectively).

There was a significant positive correlation between 
changes in EQ-5D-3L and ODI (r = 0.48, p < 0.001), that is, 
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the lower the ODI change, the higher the EQ-5D-3L change 
was.

According to the multiple linear regression, the location 
of the problem and marital status were associated with ODI 
score change (Table 6). Specifically:

– Participants with neck problems had a lower decrease 
in ODI score (  = 10.26) than those with spinal problems.

– Participants with chest problems had a lower decrease 
(  = 8.96) than those with spinal problems.

– Married participants had a lower decrease (  = 9.17) 
than unmarried ones.

In addition, the location of the problem, age, and ODI 
change were associated with EQ-5D-3L score change (Ta-
ble 7). Specifically:

– Participants with spine problems had a greater increase 
(  = 0.36) than those with chest problems.

Table 5. Change in EQ-5D-3L depending on the demographic 
and medical characteristics

Characteristics Mean SD p

Gender

Men 0.72 0.40 0.46

Women 0.37 0.42

Age group 0.001*

18–45 years 0.80 0.35

46–55 years 0.78 0.46

 56 years 0.55 0.39

Marital status 0.003*

Married 0.56

Unmarried 0.76

Level of education 0.043*

Primary 0.46 0.42

Secondary 0.74 0.41

Higher 0.69 0.39

Job 0.055

Private employee 0.71 0.44

Civil servant 0.72 0.40

Freelancer 0.82 0.38

Pensioner 0.42 0.43

Other 0.66 0.32

Health insurance 0.615

Civil 0.63 0.37

Private 0.69 0.41

Location of the problem

Neck 0.82 0.36 0.001*

Chest 0.34 0.45

Spine 0.64 0.39

Previous physiotherapy treatment for the same problem

Yes 0.63 0.45 0.049*

No 0.76 0.33

* p < 0.05

Table 7. Multiple linear regression with EQ-5D-3L change  
as the dependent variable

+ SE++ p

Problem location

Chest*

Spine 0.36 0.09 0.001**

Neck 0.36 0.09 0.001**

Age

  56 years*

18–45 years 0.20 0.06 0.002**

46–55 years 0.15 0.07 0.04**

* reference category, ** p < 0.05

Table 6. Multiple linear regression with ODI change  
as the dependent variable

+ SE++ p

Problem location

Spine*

Neck –10.26 2.22 0.001**

Chest –8.96 3.54 0.013**

Marital status
Married*

Unmarried –9.17 2.25 0.001**

* reference category, ** p < 0.05

– Participants with neck problems had a greater increase 
(  = 0.36) than those with chest problems.

– Participants who were 18–45 years old had a greater 
increase (  = 0.20) than those aged > 55 years.

– Participants who were 46–55 years old had a greater 
increase (  = 0.15) than those aged > 55 years.

Discussion

The present study was conducted in order to examine 
the perceived HRQoL of patients suffering from musculo-
skeletal problems and the efficacy of a physiotherapy inter-
vention both in disability and in general health status of these 
patients.

The results showed that there was a significant correla-
tion between musculoskeletal pain and disability. Disability 
was also improved after the physiotherapy intervention, as 
patients before the treatment had moderate levels of disability 
(level 2 according to ODI), and after the intervention, there 
was a decrease in the minimum level of disability (level 1 ac-
cording to ODI). These results confirm hypothesis 1 and are 
consistent with those reported in other studies [2, 19, 24], 
which indicated a high correlation between pain and disability 
in patients with musculoskeletal diseases and a significant 
improvement in patients’ functionality after physiotherapy in-
tervention.

In addition, hypothesis 2 was confirmed. After the physio-
therapy intervention, a decrease in ODI score differed sig-
nificantly depending on age, marital status, and problem lo-
cation. With regard to age, participants aged  56 years had 
greater disability than the 2 younger age groups before and 
after the physiotherapy sessions. A significant decrease in 
all 3 groups was recorded after the physiotherapy interven-
tion. Married participants had significantly greater disability 
than unmarried patients at first. However, a significant de-
crease in both groups was recorded after the physiotherapy 
intervention. Moreover, participants with back pain presented 
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significantly greater disability than those with chest and neck 
pain. But a significant decrease in the score was recorded 
in all 3 groups after the physiotherapy intervention, indicating 
a significant relief among the subjects. These results are simi-
lar to those reported in other studies [1, 30].

Concerning the general health status, there was a signifi-
cant increase in both EQ-5D-3L and VAS scale scores after 
the physiotherapy intervention, indicating an improvement 
in the health status. Consequently, hypothesis 3 was con-
firmed.

There were differences in EQ-5D-3L change depending 
on age, marital status, and the location of the participants’ 
problem, confirming hypothesis 4. Specifically, it was found 
that the score of the patients who were > 55 years old pre-
sented a significantly lower decrease than in the younger age 
groups, implying a lower improvement in the general health 
status. Moreover, married participants had a significantly 
higher improvement than unmarried ones. Concerning the 
location of the problem, it was found that patients with spine 
and neck problems had a lower score in EQ-5D-3L scale 
before the treatment than patients with chest problems. After 
the physiotherapy intervention, a significant increase in all 
3 groups was recorded, but the increase in participants with 
chest problems was lower than in the other 2 groups, which 
had the same high score in this scale after the physiother-
apy intervention. These findings confirm hypothesis 3 and 
are consistent with those reported in other studies that exam-
ined the effect of physiotherapy in disability and quality of life 
[20, 22, 24].

The results of this study clearly indicate that the performed 
physiotherapy intervention is a useful and significant prac-
tice for patients with musculoskeletal problems, concerning 
the relief of their symptoms and the improvement of their 
perceived HRQoL.

Limitations

A significant limitation of this study is the fact that the sta-
bility of the improvement in functionality and perceived HRQoL 
and the long-term effects of the intervention were not ex-
amined.

Conclusions

The perceived HRQoL of patients with musculoskeletal 
disorders seems to be improved after the applied physio-
therapy intervention. According to the results of this study, 
the intervention was beneficial for patients with back pain, 
neck pain, and chest pain, without a specific aetiology; pain, 
disability, and general health were improved after the treat-
ment. Several demographic and medical characteristics af-
fected the improvement.

Notwithstanding the above limitation, the results of the 
research are useful to make suggestions for implementation 
of physiotherapy practice in patients with musculoskeletal 
disorders. These patients have serious functionality problems 
and their perceived HRQoL is poor. It is therefore necessary 
to recognize these vulnerable individuals (on the basis of the 
found risk factors) and to implement physiotherapy for their 
support.

Future research is suggested to investigate the effect of 
the performed physiotherapy intervention on the perceived 
HRQoL of patients with musculoskeletal disorders. Similar 
research can be conducted with different research designs 
(e.g. cohort studies) and with larger samples in order to ex-
amine the long-term effects of this intervention.
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Appendix 1. Oswestry Disability Index

Section 1: Pain intensity
– I have no pain at the moment
– The pain is very mild at the moment
– The pain is moderate at the moment
– The pain is fairly severe at the moment
– The pain is very severe at the moment
– The pain is the worst imaginable at the moment

Section 6: Standing
– I can stand as long as I want without extra pain
– I can stand as long as I want but it gives me extra pain
– Pain prevents me from standing for more than 1 hour
– Pain prevents me from standing for more than 30 minutes
– Pain prevents me from standing for more than 10 minutes
– Pain prevents me from standing at all

Section 2: Personal care (washing, dressing, etc.)
– I can look after myself normally without causing extra pain
– I can look after myself normally but it causes extra pain
– It is painful to look after myself and I am slow and careful
– I need some help but manage most of my personal care
– I need help every day in most aspects of self-care
– I do not get dressed, I wash with difficulty, and stay in bed

Section 7: Sleeping
– My sleep is never disturbed by pain
– My sleep is occasionally disturbed by pain
– Because of pain, I have less than 6 hours sleep
– Because of pain, I have less than 4 hours sleep
– Because of pain, I have less than 2 hours sleep
– Pain prevents me from sleeping at all

Section 3: Lifting
– I can lift heavy weights without extra pain
– I can lift heavy weights but it gives extra pain
–	Pain prevents me from lifting heavy weights off the floor, but I 

can manage if they are conveniently placed, e.g. on a table
–	Pain prevents me from lifting heavy weights, but I can manage 

light to medium weights if they are conveniently positioned
– I can lift very light weights
– I cannot lift or carry anything at all

Section 8: Sex life (if applicable)
– My sex life is normal and causes no extra pain
– My sex life is normal but causes some extra pain
– My sex life is nearly normal but is very painful
– My sex life is severely restricted by pain
– My sex life is nearly absent because of pain
– Pain prevents any sex life at all
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Section 4: Walking
– Pain does not prevent me from walking any distance
– Pain prevents me from walking more than 1 mile
– Pain prevents me from walking more than 1/2 mile
– Pain prevents me from walking more than 100 yards
– I can only walk using a stick or crutches
– I am in bed most of the time

Section 9: Social life
– My social life is normal and gives me no extra pain
– My social life is normal but increases the degree of pain
– Pain has no significant effect on my social life apart from limiting 
my more energetic interests, e.g. sport
– Pain has restricted my social life and I do not go out as often
– Pain has restricted my social life to my home
– I have no social life because of pain

Section 5: Sitting
– I can sit in any chair as long as I like
– I can only sit in my favourite chair as long as I like
– Pain prevents me from sitting more than 1 hour
– Pain prevents me from sitting more than 30 minutes
– Pain prevents me from sitting more than 10 minutes
– Pain prevents me from sitting at all

Section 10: Travelling
– I can travel anywhere without pain
– I can travel anywhere but it gives me extra pain
– Pain is bad but I manage journeys over 2 hours
– Pain restricts me to journeys of less than 1 hour
– Pain restricts me to short necessary journeys under 30 minutes
– Pain prevents me from travelling except to receive treatment

Appendix 2. EQ-5D-3L

Under each heading, please tick the ONE box  
that best describes your health TODAY

Visual analogue scale

–	 This scale is numbered from 0 to 100

–	 100 means the best health you can imagine

–	 0 means the worst health you can imagine. Mark an X on the scale  
to indicate how your health is TODAY

–	 Now, please write the number you marked on the scale in the box 
below

YOUR HEALTH  
TODAY = 

Mobility

No problems

Some problems

Confined to bed

Self-care

No problems

Some problems

Unable to wash or dress myself

Usual activities

No problems

Some problems

Unable to perform any usual activities

Pain/discomfort

No pain/discomfort

Moderate pain/discomfort

Extreme pain/discomfort

Anxiety/depression

Not anxious/depressed

Moderately anxious/depressed

Extremely anxious/depressed


