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Predictors of health-related quality of life 
and disability in patients with chronic non-
specific low back pain
napovedni dejavniki z zdravjem povezane kakovosti življenja 
pri bolnikih s kronično nespecifično bolečino v križu 

Zalika klemenc-ketiš

Izvleček
Izhodišča: Bolniki s kronično bolečino v križu 
imajo glede na splošno populacijo slabšo kako-
vost življenja. Kronična bolečina v križu namreč 
resno prizadene funkcionalno in delovno spo-
sobnost bolnikov vseh starosti. Z raziskavo smo 
želeli določiti raven oviranosti in z zdravjem po-
vezano kakovost življenja pri bolnikih s kronič-
no nespecifično bolečino v križu.

Metode: Izvedli smo presečno raziskavo na 187 
bolnikih (45,5 % moških, povprečna starost 50,1 
leta) s kronično nespecifično bolečino v križu, ki so 
se udeležili fizioterapevtskega programa. Uporabili 
smo vizualno analogno lestvico za ocenjevanje ja-
kosti bolečine (VAS), vprašalnik Euroqol (EQq) in 
vprašalnik Oswestry Disability Index (ODI).

Rezultati: Povprečna vrednost indeksa po lestvici 
ODI je bila 14,6 ± 9,0 točk, po vprašalniku EQ-5D 
3,6 ± 1,6 točk in 55,4 ± 18,3 točk po vprašalniku 
EQ-VAS. Povprečna vrednost ocene s pomočjo 
VAS je bila 6,0 ± 2,1 točke. Neodvisni dejavnik, ki 
vpliva na nižjo kakovost življenja po oceni EQ-
-VAS, je višja jakost kronične bolečine. Neodvisni 
dejavniki, povezani z nižjo kakovostjo življenja po 
vprašalniku EQ-5D, so bili znaki depresije oz. an-
ksioznosti, višja jakost bolečine in prisotnost kro-
ničnih bolezni. Neodvisni dejavniki, povezani z 
višjo oviranostjo po vprašalniku ODI, so bili zna-
ki depresije oz. anksioznosti, višja jakost kronične 
bolečine in prisotnost drugih kroničnih bolezni.

Zaključki: Kronična bolečina v križu je pogosto 
vzrok večje oviranosti in nižje kakovosti življenja, 
še posebej pri bolnikih s sočasnimi somatskimi in 
z duševnimi boleznimi, pri ženskah in pri bolni-
kih z višjo jakostjo kronične bolečine. Potrebno 
je, da se zdravniki osredotočijo na aktivno iskanje 
simptomov in znakov depresije oz. anksioznosti 
pri svojih bolnikih in več pozornosti namenijo 
učinkovitejšemu zdravljenju kronične bolečine, še 
posebej pri bolnikih, ki imajo tudi druge bolezni.

Abstract
Background: The quality of life in patients with 
chronic low-back pain is lower in comparison 
with that in general population. This seriously 
affects the functional ability and working status 
of young and adult population. The aim of this 
study was to determine the level of disability and 
the health-related quality of life in patients with 
chronic non-specific low back pain.

Methods: We performed a cross-sectional study 
in 187 patients (45.5 % of men, mean age 50.1 
years) with chronic non-specific low back pain 
attending physical therapy program. We used 
Visual Analog Pain Scale (VAS), Euroqol ques-
tionnaire (EQq), and Oswestry Disability Index 
(ODI).

Results: Mean ODI score ± SD was 14.6 ± 9.0. 
Mean score of EQ-5D was 3.6 ± 1.6 points and of 
EQ-VAS 55.4 ± 18.3 points. Mean score on VAS 
was 6.0 ± 2.1 points. An independent factor asso-
ciated with lower quality of life on EQ-VAS was 
higher level of chronic pain. Independent factors 
associated with a lower quality of life on EQ-5D 
were the presence of anxiety and depression, 
higher level of chronic pain, and the presence of 
chronic disease. Independent factors associated 
with greater disability measured on ODI were 
the presence of signs of anxiety and depression, 
higher level of chronic pain, and the presence of 
any chronic disease.

Conclusions: Chronic low back pain can be the 
cause of greater disability and lower quality of 
life, especially in patients with somatic and men-
tal co-morbidities, in female patients and in pa-
tients with higher levels of chronic pain. Doctors 
should focus on active search for signs of depres-
sion and anxiety and better pain management in 
patients with chronic low back pain, especially if 
somatic co-morbidities exist.
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of life of patients.11 Resent study has shown 
that disability and quality of life do not share 
a simple linear correlation.12

In general, disability of patients with 
chronic low back pain is predicted by pain 
duration, and the quality of life of such pa-
tients is predicted by disability.13 Function-
al status, as well as psychological factors, 
seems to determine the health-related qual-
ity of life.14 Previous studies have shown that 
the quality of life of patients with low back 
pain is affected by female sex,4,12,15 growing 
age,15 occupation, physical and emotional 
stress15,16 and level of pain.17

To date, there are no data on the quality 
of life and disability of patients with chronic 
low back pain in Slovenia. Quality of life was 
assessed only in a sample of family practice 
patients.18 Also, Slovenian family doctors 
take a very varied approach to the manage-
ment of such patients.19 Obviously, there is 
a need for the establishment of evidence-
based guidelines for the management of low 
back pain. Since often no correlation exists 
between self-reported and actual disability 
of patients with chronic low back pain,12 
but a success in management of such pa-
tients largely depends on the improvement 
of patients’ perceptions rather than on the 
improvement of clinical signs,20 it is crucial 
that disability and quality of life and factors 
associated with them are known. So, the aim 
of this study was to determine the level of 
disability and the health-related quality of 
life and important factors in Slovenian pa-
tients with chronic non-specific low back 
pain. Furthermore, we also wanted to deter-
mine a possible correlation between disabil-
ity and quality of life.

Patients and methods
Type of study

We performed a cross-sectional study in 
a population of patients with low back pain 
that were attending physical therapy pro-
gram at the physical therapy department of 
Topolsica health resort , which is one of the 
several providers of physical therapy in the 
northeast region of Slovenia. The study was 
approved by the National Ethics Committee.

Introduction
Chronic low back pain is a common 

medical and social problem, as its one-year 
prevalence in a general population is es-
timated at 44 %.1 The quality of life in pa-
tients with chronic low back pain is lower 
in comparison with general population2,3,4 
and even in comparison with the quality of 
life in patients with other chronic diseases 
(e.g. hypertension, diabetes, asthma).5,6 This 
seriously affects the functional ability and 
working status of young and adult popula-
tion.7,8

While the main problem affecting quality 
of life and disability in patients with acute 
low back pain is the intensity of pain itself, 
in patients with chronic low back pain in-
dividual, psychosocial and work related fac-
tors are more important.9,10 Due to these 
factors chronic low back pain is correlated to 
a real disability, which can affect the quality 

Table 1: Demographic and clinical characteristics of patients.

Characteristic Number (%) of patients

gener
Male
Female

85 (45.5)
102 (54.5)

education
Primary
Secondary
University
no answer

38 (20.3)
114 (61.0)
26 (13.9)
9 (4.8)

employment status
employed
Unemployed
retired

131 (70.1)
7 (3.7)
49 (26.2)

Sick leave
Yes
no

71 (38.0)
114 (61.0)

Physical activity
not at all
From time to time
Often
every day
no answer

55 (29.4)
79 (42.2)
37 (19.8)
14 (7.5)
2 (1.1)

chronic disease
Yes
no
no answer

85 (45.5)
101 (54.0)
1 (0.5)

anxiety and depression
Yes
no
no answer

87 (46.5)
81 (43.3)
19 (10.2)
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5D) consists of five dimensions(mobility, 
self-care, usual activity, pain/discomfort, 
and anxiety/depression). For each dimen-
sion there are three answer categories (no 
problem – scored 0; moderate problems – 
scored 1; extreme problems – scored 2). The 
composite score ranges from 0 to 10 points. 
Its second component is a visual analogue 
scale (EQ-VAS), providing the respondents 
with the option to describe their current 
overall health status on a thermometer-type 
scale ranging from 0 (the worst health imag-
inable) to 100 (the best health imaginable).22 
ODI consists of 10 items: pain intensity, per-
sonal care, lifting, walking, sitting, standing, 
sleeping, sex life, social life, and traveling. 
One of six answers can be applied to each 
item(from 0 to 5 points, with a total score 
of minimum 0 to maximum 50 points). A 
disability level can be calculated from the to-
tal score of the questionnaire: minimal dis-
ability, moderate disability, severe disability, 
crippled, and bedridden or exaggerating.23 
Duke-AD is a brief self-administered scale 
for the detection of the presence of anxiety 
and depression. It consists of 7 questions 
about health and feelings, which are scored 
from 0 to 2 points. A total score of 5 points 
or more out of 14 indicates the presence of 
anxiety and depression.24

Statistical analysis

We used SPSS 13.0 (SPSS Inc., Chicago, 
IL, USA). We calculated the descriptive sta-
tistics. In the univariate analysis we used 
independent sample t-test, χ2 test and linear 
correlation. In the multivariate analysis we 
used linear regression. We entered the vari-
ables that showed statistical difference in 

Study population

We included consecutive adult patients 
(18 years old or older) that were admitted to 
physical therapy in the period from 1 March 
2008 to 28 February 2009. We excluded 
patients with low back pain that lasted for 
less than 12 weeks, patients with underlying 
pathology of chronic back pain (infection, 
tumor, osteoporosis, rheumatoid arthritis, 
fracture, inflammation, previous vertebral 
surgery, intervertebral disc herniation), and 
patients who refused participation in the 
study.

Data collection

The doctor at the department of physical 
therapy gave a questionnaire to all eligible 
patients before the beginning of the physical 
therapy program. The questionnaire consist-
ed of visual analog pain scale (VAS),21 Eu-
roQol questionnaire,22 Oswestry Disability 
Index 2.0 (ODI),23 Duke anxiety-depression 
scale (Duke-AD),24 and a sheet with the 
following demographic and clinical data: 
gender, age, education (primary, secondary, 
university), employment status (employed, 
unemployed, retired), physical activity (not 
at all, from time to time, often, every day), 
body mass index (BMI), the duration of low 
back pain (in months), whether a patient is 
on sick leave, and the presence of chronic 
disease (self-reported as a disease that lasted 
for 12 months or more).

VAS is a 10-point scale for marking the 
level of pain, ranging from 1 (no pain) to 10 
(worst pain imaginable).21 EuroQol ques-
tionnaire is a wide accepted questionnaire 
for health-related quality of life and consists 
of two components. Its first component (EQ-

Table 2: Multivariate analysis for lower quality of life according to eQ-VaSa.

Dependent variable Independent variable B S.E. (B) p

eQ-VaSb score

Female gender 0.829 2.844 0.771

Sick leave 4.847 2.815 0.087

Higher VaSc score 3.394 0.735 < 0.001

anxiety and depression 4.917 2.857 0.088

a Model F = 9.013, R2 = 0.216, p < 0.001
b EuroQol visual analog scale
c Visual analog pain scale
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Disability

Cronbach’s α of ODI was 0.890. Mean 
ODI score was 14.6 ± 9.0 (minimum 0, 
maximum 41). Mean ODI disability score 
was 29.2 ± 18.0 points (minimum 0, maxi-
mum 82). According to the disability, pa-
tients were assigned to 5 groups: minimal 
disability (67, 35.8 %), moderate disability 
(53, 28.3 %), severe disability (38, 20.3 %), 
confined to their home (7, 3.7 %), and bed-
ridden (1, 0.5 %). Missing data was observed 
in 21 (11.2 %) patients. Biggest problems were 
reported in the following ODI items: lifting 
(2.5 ± 1.6), pain intensity (2.3 ± 1.6) and sit-
ting (2.2 ± 1.1).

Quality of life

Cronbach’s α of EQ-5D was 0.676. Mean 
score of EQ-5D was 3.6 ± 1.6 points (mini-
mum 0, maximum 8), and of EQ-VAS 
55.4 ± 18.3 points (minimum 10, maximum 
100). No problems on any of EQ-5D dimen-
sion were reported by 6 (3.2 %) of patients, a 
moderate problem on at least one dimension 
was reported by 174 (93.3 %) of patients. Big-
gest problems were reported in the follow-
ing EQ-5D items: usual activity (1.1 ± 0.5), 
pain and discomfort (0.9 ± 0.5) and mobility 
(0.7 ± 0.5).

Univariate analysis

The correlation of ODI with VAS scale, 
EQ-5D, and EQ-VAS was good (r = 0.612, 
p < 0.001; r = 0.711, p < 0.001; r = -0.514, 
p < 0.001, respectively). Men reported bet-
ter quality of life than women on EQ-5D 
(3.3 ± 1.5 vs. 3.8 ± 1.8, p = 0.036), on EQ-

univariate analysis at p < 0.1. For other sta-
tistical tests the statistical significance was 
set at p< 0.05. For the cut point in continu-
ous variables to dichotomize the variables 
we used median values of the variables. A 
score for disability on ODI was calculated 
on the basis of the following equation: to-
tal score/50x100. The result was given in 
percentages, with minimum 0 % and maxi-
mum 100 %. The disability scores of 0 % to 
20 % were rated as minimal disability, scores 
from 21 % to 40 % as moderate disability, 
scores from 41 % to 60 % as severe disabil-
ity, scores from 61 % to 80 % as crippled, and 
scores from 81 % to 100 % as disability when 
patients were bedridden or exaggerating the 
symptoms.23

Results
Demographic and clinical 
characteristics of the patients

In the study period, 858 patients with low 
back pain were admitted to our out-patient 
department for physical therapy and 671 
(78.2 %) of them did not meet the inclu-
sion criteria. In a final study sample we in-
cluded 187 (21.8 %) patients, out of whom 85 
(45.5 %) were men (Table 1). Mean age ± SD 
of the patients was 50.1 ± 10.1 years (mini-
mum 24, maximum 77), mean BMI was 
27.3 ± 4.7 kg/m2 (minimum 18, maximum 
48) and mean duration of musculoskeletal 
pain was 119.3 ± 107.5 months (minimum 3, 
maximum 480). Mean score on VAS was 
6.0 ± 2.1 points (minimum 0, maximum 10) 
and of Duke-AD scale 4.9 ± 2.6 points (min-
imum 0, maximum 12) (Table 1).

Table 3: Multivariate analysis for lower quality of life on eQ-5Da.

Dependent variable Independent variable B S.E. (B) p

eQ-5Db score

Female gender 0.018 0.212 0.932

Primary education 0.307 0.252 0.225

Higher VaSc score 0.314 0.053 < 0.001

anxiety and depression 1.183 0.204 < 0.001

chronic disease 0.403 0.198 0.044

a Model F=19.274, R2 = 0.409, p < 0.001
b 5-dimension EuroQol
c Visual analog pain scale
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higher level of chronic pain, and the pres-
ence of any chronic disease (Table 4).

Discussion
Our study showed that one fifth of the 

patients with chronic non-specific low back 
pain had severe disability. Also, the majority 
of the patients had moderate problems on at 
least one aspect of health-related quality of 
life. Quality of life and the level of disabil-
ity were affected by higher musculoskeletal 
pain intensity, the presence of signs of anxi-
ety and depression and the presence of other 
somatic chronic diseases.

In Slovenia, the level of disability of 
chronic low back pain patients or of other 
populations has not been determined yet. 
But the level of disability found in our study 
is comparable with other studies.17,25,26 Also, 
the most difficult items of ODI reported in 
our study, had been reported in other stud-
ies.25,26 The quality of life of patients with 
chronic low back pain in Slovenia has also 
not been evaluated. But in one study about 
the quality of life of patients in general prac-
tice in Slovenia 73 % of patients reported a 
moderate problem on at least one EQ-5D 
dimension and 15 % of patients reported no 
problems at all.18 In our study, only 3.2 % of 
patients reported no problems at all and as 
many as 93.3 % patients reported a moder-
ate problem on at least one dimension of 
EQ-5D. This indicates that patients with 
chronic non-specific low back pain have 
lower quality of life than the general popu-
lation that visits family doctors in Slovenia, 
which is also in concordance with other 
studies.4,15,16,27 The effect of female gender, 

VAS (58.4 ± 15.4 vs. 52.5 ± 20.5, p = 0.041), 
and lower disability on ODI (11.9 ± 8.2 vs. 
16.8 ± 9.0, p < 0.001). Patients with primary 
education in comparison with others report-
ed lower quality of life on EQ-5D (4.3 ± 1.7 
vs. 3.4 ± 1.6, p = 0.002) and greater disability 
on ODI (19.2 ± 10.4 vs. 13.4 ± 8.3, p = 0.001). 
Patients with chronic disease in comparison 
with those without chronic disease reported 
lower quality of life on EQ-5D (3.9 ± 1.6 vs. 
3.3 ± 1.6, p = 0.017) and greater disability on 
ODI (16.2 ± 8.9 vs. 13.3 ± 8.9, p=0.034). Pa-
tients with signs of anxiety and depression, 
compared to those without them, reported 
lower quality of life on EQ-5D (4.2 ±1.4 vs. 
2.7 ± 1.4, p = 0.001), on EQ-VAS (51.4 ± 17.4 
vs. 61.4 ± 16.9, p< 0.001), and a greater 
disability on ODI (17.0 ± 9.1 vs. 11.3 ± 7.8, 
p < 0.001). Patients that reported no physi-
cal activity at all had lower quality of life 
on EQ-5D (3.8 ± 1.7 vs. 3.0 ± 1.4, p = 0.006) 
and greater disability on ODI (15.4 ± 9.6 vs. 
12.6 ± 7.2, p = 0.043). Patients’age, employ-
ment status, body mass index and duration 
of pain had no effect on disability or quality 
of life.

Multivariate analysis

Independent factor, associated with 
lower quality of life on EQ-VAS was higher 
level of chronic pain (Table 2). Independent 
factors associated with a lower quality of life 
on EQ-5D were the presence of anxiety and 
depression, higher level of chronic pain, and 
the presence of chronic disease (Table 3). 
Independent factors associated with greater 
disability measured on ODI were the pres-
ence of signs of anxiety and depression, 

Table 4: Multivariate analysis for greater disability on ODIa.

Dependent variable Independent variable B S.E. (B) p

ODIb score Female gender 1.884 1.248 0.133

Primary education 2.273 1.506 0.134

Higher VaSc score 2.460 0.312 < 0.001

anxiety and depression 2.793 1.200 0.021

chronic disease 3.303 0.184 0.006

a Model F=20.854, R2 = 0.441, p < 0.001
b Oswestry disability index
c Visual analog pain scale
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sults of previous studies showing that clini-
cally evaluated disability and self-reported 
quality of life did not share a simple linear 
correlation,12 we can speculate that there is 
no simple correlation between clinical signs 
of disability and self-reported disability in 
those patients. So, each patient should be 
evaluated through disability scales without 
leaving aside doctor’s personal clinical expe-
rience and literature guidelines.12 Our study 
also showed that chronic low back pain 
could be the cause of greater disability and 
lower quality of life, especially in patients 
with somatic and mental co-morbidities, in 
female patients and in patients with higher 
levels of chronic pain. Doctors should focus 
on active search for signs of depression and 
anxiety and better pain management in pa-
tients with chronic low back pain, especially 
in the presence of somatic co-morbidities. 
This can importantly lowers self-reported 
disability and improves quality of life, which 
can be expected to improve management of 
those patients.

Acknowledgements
I thank Professor Janko Kersnik, MD, 

MSC, PhD for reviewing the manuscript, 
Alenka Kosir, MD for the help with data col-
lecting, and all patients that participated in 
the study.

References
1. Picavet HS, Schouten JS. Musculoskeletal pain in 

The Netherlands: prevalences, consequences and 
risk groups, the DMC(3)-study. Pain 2003; 102: 
167–78.

2. Saarni SI, Härkänen T, Sintonen H, Suvisaari J, 
Koskinen S, Aromaa A, et al. The impact of 29 
chronic conditions on health-related quality of 
life: a general population survey in Finland using 
15D and EQ-5D. Qual Life Res 2006; 15: 1403–14.

3. Ko Y, Coons SJ. Self-reported chronic conditions 
and EQ-5D index scores in the US adult popula-
tion. Curr Med Res Opin 2006; 22: 2065–71.

4. Suka M, Yoshida K. Low back pain deprives the 
Japanese adult population of their quality of life: a 
questionnaire survey at five healthcare facilities in 
Japan. Environ Health Prev Med 2008; 13: 109–15.

5. Burstrom K, Johannesson M, Diderichsen F. 
Swedish population health-related quality of life 
results using the EQ-5D. Qual Life Res 2001; 10: 
621–35.

6. Salaffi F, De Angelis R, Stancati A, Grassi W. 
Health-related quality of life in multiple muscu-

pain intensity, anxiety and depression and 
chronic co-morbidities on the quality of life 
and disability of patients with low back pain, 
which was found in our study, had also been 
found in other studies.4,9,15,16,28 Our study 
confirmed that we should not underestimate 
the effect of mental diseases on pain inten-
sity, disability and quality of life of chronic 
low back pain patients. Lifetime depression 
was found to be an independent risk factor 
for the patients who experience first episode 
of low back pain.29 Depression also wors-
ens the prognosis of low back pain and is 
poorly recognized and treated in those pa-
tients.30 Also, a correlation between depres-
sion, low back pain and disability exists.29 It 
is though very important that each patient 
with chronic low back pain is evaluated for 
the presence of anxiety and depression. Be-
cause depression also correlates with some 
other chronic diseases,31,32 doctors should 
focus specially on patients with chronic low 
back pain with co-morbidities.

Our study confirmed the findings of oth-
er studies13,14 that the parameters defining 
the quality of life of patients with chronic 
low back pain are a combination of physical 
and psychological ones. When faced with 
the management of such patients, doctors 
should bear this in mind.

The strengths of our study are a large 
sample and the use of reliable and valid 
questionnaires. Also, age and gender of the 
patients are comparable to those found in a 
national sample of family practice attend-
ees.33 This study has also several limitations. 
We did not have a control group with pa-
tients without chronic low back pain, which 
affects the comparability of data. Another 
limitation is the inclusion of patients from 
only one department of physical therapy, 
which might contribute to a selection bias. 
Further studies should evaluate disability 
and quality of life in larger representative 
samples with the inclusion of control group.

Conclusions
Our study has shown that disability and 

quality of life as self-reported by patients 
with chronic low back pain correlate with 
each other. If we take into account the re-



Zdrav Vestn | Predictors of health-related quality of life and disability in patients with chronic non-specific low back pain 385

IZVIrnI članek/OrIgInal artIcle

21. Huskisson EC. Measurement of pain. Lancet 1974; 
2: 1127–31.

22. The EuroQol Group: EuroQol – a new facility for 
the measurement of health-related quality of life. 
Health Policy 1990; 16: 199–208.

23. Fairbank JC, Pynsent PB. The Oswestry Disability 
Index. Spine 2000; 25: 2940-52.

24. Parkerson RS Jr, Broadhead E, Tse CKJ. Anxi-
ety and depressive symptom identification using 
Duke health profile. J Clin Epidemiology 1996; 49: 
85–93.

25. Coelho RA, Siqueira FB, Ferreira PH, Ferreira ML. 
Responsiveness of the Brazilian-Portuguese ver-
sion of the Oswestry Disability Index in subjects 
with low back pain. Eur Spine J 2008; 17: 1101–6.

26. Chow JHW, Chan CCH. Validation of the Chinese 
version of Oswestry Disability Index. Work 2005; 
25: 307–14.

27. Di Lorio A, Abate M, Guralnik JM, Bandinelli S, 
Cecchi F. From chronic low back pain to disability, 
a multifactorial mediated pathway. Spine (Phila Pa 
1976) 2007; 32: E809–15.

28. Tucer B, Yalcin BM, Ozturk A, Maziciogu MM, 
Yilmaz Y, Kaya M. Risk factors for low back pain 
and its relation with pain related disability and 
depression in a Turkish sample. Turk Neurosurg 
2009; 9: 327–32.

29. Currie SR, Wang J. Chronic back pain and major 
depression in the general Canadian Population. 
Pain 2004; 47: 1226–37.

30. Harris NL. Chronic pain and depression. Aust 
Fam Physician 1999; 28: 36–9.

31. Klemenc-Ketis Z, Kersnik J, Tratnik E. The pres-
ence of anxiety and depression in the adult popu-
lation of family practice patients with chronic dis-
eases. Zdrav Var 2009; 48: 170-6.

32. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel 
V, Ustun B. Depression, chronic diseases, and dec-
rements in health: results from the World Health 
Surveys. Lancet 2007; 370: 851–8.

33. Petek-Ster M, Svab I, Klancic D. Proportion and 
characteristics of patients who measure their 
blood pressure at home: nationwide survey in Slo-
venia. Srp Arh Celok Lek 2009; 137: 52–7.

loskeletal conditions: a crosssectional population 
based epidemiological study, II, the MAPPING 
study. Clin Exp Rheumatol 2005; 23: 829–39.

7. Reid MC, Williams CS, Gill TM. Back pain and de-
cline in lower extremity physical function among 
community-dwelling older persons. J Gerontol A 
Biol Sci Med Sci 2005; 60: 793–7.

8. Leveille SG, Zhang Y, McMullen W, Kelly-Hayes 
M, Felson DT. Sex differences in musculoskeletal 
pain in older adults. Pain 2005; 116: 332–8.

9. Schiphorst Preuper HR, Reneman MF, Boonstra 
AM, Dijkstra PU, Versteegen GJ, Geertzen JH, et 
al. Relationship between psychological factors and 
performance-based and self-reported disability 
in chronic low back pain. Eur Spine J 2008; 17: 
1448–56.

10. Rocchi MBL, Sisti D, Benedetti P, Valentini M, 
Bellagamba S, Federici A. Critical comparison of 
nine different self-administered questionnaires 
for the evaluation of disability caused by low back 
pain. Eur Med Phys 2005; 41: 275–81.

11. Koleck M, Mazaux JM, Rascle N, Bruchon-Sch-
weitzer M. Psychosocial factors and coping strate-
gies as predictors of chronic evolution and quality 
of life in patients with low back pain: a prospective 
study. Eur J Pain 2006; 10: 1–11.

12. Rabini A, Aprile I, Padua L, Piazzini DB, Maggi 
L, Ferrara PE, et al. Assessment and correlation 
between clinical patterns, disability and health-re-
lated quality of life in patients with low back pain. 
Eura Medicophys 2007; 43: 49–54.

13. Kovacs FM, Abraira V, Zamora J, Fernandez C; the 
Spanish Back Pain Research Network. The transi-
tion from acute to subacute and chronic low back 
pain: a study based on determinants of quality 
of life and prediction of chronic disability. Spine 
2005; 30: 1786–92.

14. Horng YS, Hwang YH, Wu HC, Liang HW, Mhe 
YJ, Twu FC, et al. Predicting health-related quality 
of life in patients with low back pain. Spine 2005; 
30: 551–5.

15. Antonopoulou MD, Alegakis AK, Hadjipavlou 
AG, Lionis CD. Studying the association between 
musculoskeletal disorders, quality of life and 
mental health. A primary care pilot study in rural 
Crete, Greece. BMC Musculoskeletal Disorders 
2009; 10: 143.

16. Oksuz E. Prevalence risk factors, and preference-
based health states of low back pain in a Turkish 
population. Spine (Phila Pa 1976) 2006; 31: E968–
72.

17. Kovacs FM, Abraira V, Zamora J, del Real TGM, 
Llobera J, Fernandez C, et al. Correlation between 
pain, disability, and quality of life in patients with 
common low back pain. Spine (Phila Pa 1976) 
2004; 29: 206–10.

18. Kersnik J, Vodopivec-Jamsek V. Health status of 
family practice patients in Slovenia. Zdrav Vestn 
2001; 70: 203–5.

19. Kersnik J, Svab I, Vegnuti M. Frequent attenders 
in general practice: quality of life, patient satisfac-
tion, use of medical services and GP characteris-
tics. Scan J Prim Health Care 2001; 19: 174–7.

20. Cai C, Pua YH, Lim KC. Correlates of self-report-
ed disability in patients with low back pain: the 
role of fear-avoidance beliefs. Ann Acad Med Sin-
gapore 2007; 36: 1013–20.


