
ABSTRACT

Objective: This study aimed to validate the Turkish version of the Low Back Outcome Score and check its reliability in patients with 
chronic low back pain (LBP).

Methods: Overall, 105 patients [81 women and 24 men; mean age: 49.5 years (18–65 years)] with a complaint of LBP for at least 3 
months were included in this study. Test-retest reliability was assessed after 7 days. Overall score of LBOS was compared with the 
overall scores of “Rolland-Morris Disability Questionnaire,” “Oswestry Disability Index,” “Quebec Back Pain Disability Scale,” “SF-
36,” and “Bournemouth Questionnaire for Back Pain” to calculate the convergent validity by using Pearson correlation coefficient.

Results: The questionnaire was noted to have high internal consistency. The test-retest analysis revealed an excellent correlation 
(ICC=0.80). Pearson correlation coefficient of the LBOS was assessed using VAS and had an excellent correlation with all the ques-
tionnaires included in this study.

Conclusion: The Turkish version of the LBOS questionnaire appeared to be a valid and reliable outcome measure.

Level of Evidence: Level III, Diagnostic study
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Introduction

Low back pain (LBP) is a major ailment, affecting 
approximately three-fourth of the general popula-
tion in the industrialized world (1). Notably, it is 
the most frequent cause of disability and the first 
reason for orthopedic consultation in people un-
der the age of 45 years (2). It represents a signif-
icant social and economic liability in developed 
countries (3). In the United States, approximate-
ly 30%–85 % of the population suffers from back 
pain at some point in their life (4). In Turkey, the 
prevalence of LBP is reported to be 20-46% during 
lifetime of 12 month period (5).

Studies on patients with LBP have been hampered 
by the difficulty in making objective measure-
ments of outcome and the difficulty in accurately 
determining the speed of recovery or the response 
to conservative or surgical treatment. Additional-
ly, the method of measurement may influence the 
apparent results of treatment (6). These difficulties 
have necessitated the development of question-

naires for subjective evaluation of pain and objec-
tive evaluation of patients (7).

The development of evidence-based medicine in 
Turkey has attained the highest priority in recent 
years. Information on epidemiological data and 
prevalence of LBP mostly comes from western in-
dustrialized countries (8). Few Turkish versions of 
LBP questionnaires have been published until date, 
such as Bournemouth questionnaire (BQ) (9), Os-
westry Disability Index (ODI) (10), Rolland-Morris 
disability questionnaire (RMDQ) (11), Quebec back 
pain disability scale (QBPDS) (12), and The Short 
Form (36) (SF-36) Health Survey (13). The low 
back outcome score (LBOS) was published in 1992. 
It is designed as a quick and practical self-report-
ing scale to assess patients with LBP. It is a 13-item 
questionnaire, which includes questions regarding 
the current pain, employment, domestic chores, 
sports activities, resting, medical treatments, drug 
use, sex life, and daily activities (sleeping, walking, 
sitting, traveling, and dressing). The questionnaire 
is easy to understand, can be answered in about 5 
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min, and scored in less than 1 min. (6, 14). Notably, only the Pol-
ish and Persian versions of LBOS are available (15, 16). This study 
aimed to validate the reliability of the Turkish version of LBOS as 
an effort toward the progression of evidence-based medicine and 
an attempt to improve the quality of assessment and evaluation of 
LBP in the Turkish population.

Materials and Methods

Questionnaire
LBOS consists of 13 questions. Each question needs to be an-
swered and scored individually. All questions have four-point 
scaled numbers, except for the question for pain. However, each 
question is differently weighted in the total score.

Three different groups of questions can be identified. Items with 
a nine-point scoring system (pain, employment, and domestic 
and sports activities) wherein the score can be 0, 3, 6, or 9 points 
individually. Items with a six-point scoring system (resting, treat-
ment or consultation, analgesia, and sex life) wherein the score 
can be 0, 2, 4, or 6 points. Items with a three-point scoring sys-
tem (sleeping, walking, sitting, traveling, and dressing) wherein 
the score can be 0, 1, 2, or 3 points. The final total is obtained by 
summing the score of each item, and it ranges from 0 to 75, with 
lower values representing significant disability (6, 14).

Translation and cultural adaptation
Permission was obtained from the owner and developer of LBOS 
before beginning this study. The translation process was conduct-
ed in different stages by using the forward-backward model (17). 
First, two native Turkish speakers individually translated the 
English version of LBOS to the Turkish language. One of these 
translators was a physiotherapist with good knowledge of English 
translation, who was aware of the study to provide accurate con-
ceptual meaning in the Turkish language. The other person was 
a professional translator and English literature expert who was 
unaware of the study concept and provided the accurate meaning 
of questions to minimize errors. Two separate translators then 
merged these two Turkish versions into a single questionnaire, 
which was then back-translated to English by two independent 
multilingual translators (one native English speaker with good 
knowledge of Turkish and the other vice versa), both unaware of 
the study to check its validity. These two versions of the English 
translation were then again merged into a single version.

The expert committee comprising the physiotherapist, English 
and Turkish literature experts, and two bilingual translators re-
viewed the resultant translation and its cultural adaptation. The 

pre-final form of the questionnaire was constructed and eval-
uated in a pilot study group of 50 people (25 patients and 25 
healthy individuals), and a clarity form was created to provide 
a better understanding of each question (face validity). The ex-
pert committee reviewed the evaluation and submissions of the 
pilot group and then created the final questionnaire (Appendix 
-1).

Patients and data collection
Overall, 135 patients with a mean age of 49.5 years (18–65 years) 
participated in the study. All participants had a complaint of LBP 
for at least 3 months. Patients with LBP because of spine tumors, 
fractures, or infection; a history of spine surgery; and pregnant 
women were excluded from this study. Overall, 30 patients who 
did not complete the survey or answered incorrectly were excluded 
from the study. Hence, the final number of participants was 105.

Participants had to answer the newly-developed Turkish version 
of the LBOS questionnaire along with the previously translated 
Turkish versions of RMDQ, ODI, QBPDS, SF-36, BQ, and VAS. 
Furthermore, 60 patients answered the LBOS questionnaire af-
ter 7 days for the test-retest reliability. Written informed consent 
was obtained from patients who participated in this study

Statistical analysis 
Statistical analysis was performed using the Statistical Package for 
Social Sciences version 22.0 (IBM Corp.; Armonk, NY, USA) for 
Windows. Statistical significance was expressed as mean±stan-
dard deviation (X±SD) or percent (%). The test-retest value was 
assessed using the Intraclass Correlation Coefficient (ICC) and 
Internal consistency analysis by using Cronbach Alpha value. ICC 
values were above 0.80, thereby exhibiting an excellent correlation 
(18). The Cronbach’s alpha value was 0.89 and was considered 
good (19). The structural validity of LBOS was examined through 
factor analysis by using Bartlett’s test (BT), and the combined va-
lidity was assessed using the Kaiser-Meyer-Olkin (KMO) test. The 
combined validity was calculated by correlating the overall scores 
of the LBOS survey with the total scores of the Visual Analog Scale 
(VAS), RMDQ, ODI, QBPDS, BQ, SF-36, and related sub-param-
eters. In the Pearson correlation coefficient, the value “r” takes 
values ranging from −1 to +1. The closer the value of “r” is to +1, 
a more positive correlation is obtained. By contrast, the value of 
“r” closer to −1 gives a more negative correlation (20). Statistical 
significance was accepted as p<0.05 (21).

Results

Overall, 81 women with the mean age of 50 years, and 24 men 
with the mean age of 47 years participated in this study. The me-
dian LBP duration was 88.5 months (women: 95 months, men: 
66.5 months). Test-retest reliability analysis was conducted 1 
week later, with 60 patients who had participated previously. The 
mean age of these patients was 45.6 years. Table 1 demonstrates 
the demographic data. ICC correlation for the retest reliability of 
the questionnaire was recorded as 0.992 (Table 2).
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•	 LBOS has high internal consistency and excellent reliability.

•	 LBOS has good time invariance.

•	 LBOS has excellent correlation with previously validated questionnaires.

•	 Turkish version of the LBOS was determined to be valid and reliable.

M A I N  P O I N T S



Table 3 demonstrates the internal consistency of LBOS. The Cron-
bach Alpha score was recorded as 0.895 for the entire survey, 
thereby indicating that the study had high internal consistency 
and excellent reliability. KMO test value was calculated as 0.928, 
indicating that the sample used in the research was appropriate. 
The BT value was 868.629, expressing that the sample data was 
homogeneous and sufficient (Table 4). These findings indicate that 
our survey for LBOS was both appropriate and adequate.

The factor analysis of LBOS is represented in the graph, which proved 
the single factor for analysis of the questionnaire (Figure 1). Because 
the questionnaire had a one-factor structure, the combination validity 
analysis was based on the total score. Consequent to statistical analy-
ses, the total variance ratio of LBOS was determined as 57.771.

The total score of LBOS, as well as of RMDQ, ODI, BQ, SF-36, QB-
PDS, and VAS, were determined using the Pearson correlation co-
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Table 1. Demographic data

Female
X±SD

Male
X±SD

Total
X±SD

Total Number of Patients (%) 81 (77.1) 24 (22.9) 105 (100)

Number of Re-test Patients (%) 47 (78.3) 13 (21.7) 60 (100)

Age (years) (All patients) 50.22±16.23 47.21±15.66 49.53±16.08

Age (years) (Re-test) 49.11±16.68 50.54±16.08 49.42±16.42

Height (cm) (All Patients) 161.93±7.05 177.29±6.45 165.44±9.46

Height (cm) (Re-test) 162.53±6.58 174.92±6.79 165.22±8.34

Wight (kg) (All patients) 70.91±16.76 86.96±10.84 74.58±16.97

Weight (kg) (Re-test) 68.66±17.50 85.31±12.59 72.27±17.86

Marital status (%)  
(All Patients)

Married 49 (60.5) 21 (87.5) 70(66.7)

Single 32 (39.5) 3 (12.5) 35 (33.3)

Marital status (%) (Re-test) Married 24 (51.1) 11 (84.6) 35 (58.3)

Single 23 (48.9) 2 (15.4) 25 (41.7)

Education (All patients) Primary 41 (50.6) 4 (16.7) 45 (42.9)

High school 2 (2.5) 3 (12.5) 5 (4.8)

University 38 (46.9) 17 (70.8) 55 (52.3)

Education (Re-test) Primary 24 (51.1) 4 (30.8) 28 (46.7)

High school 1 (2.1) 2 (15.4) 3 (5.0)

University 22 (46.8) 7 (53.8) 29 (48.3)

Employment (All patients) Working 31 (38.3) 17 (70.8) 48 (45.7)

Unemployed 42 (51.8) 1 (4.2) 43 (41.0)

Retired 8 (9.9) 6 (25.0) 14 (13.3)

Employment (Re-test) Employed 21 (44.7) 8 (61.5) 29 (48.3)

Unemployed 22 (46.8) 1 (7.7) 23 (38.3)

Retied 4 (8.5) 4 (30.8) 8 (13.4)

Smoking (n) (years) (All patients) 20 (24.7) 11 (45.8) 31 (29.5)

Smoking (n) (years) (Re-test) 8 (17.0) 7 (53.8) 15 (25.0)

Back Pain duration (months) (All Patients) 95.12±98.72 66.50±70.10 88.58±93.43

Back pain duration (months) (Re-test) 112.19±109.73 77.77±73.64 104.73±103.42



efficient method. According to these results, the LBOS question-
naire had an excellent correlation with all comparative scores. The 
correlation of LBOS is demonstrated in Table 5. The response of all 
participants, both men and women, summarized as the total score 
for each questionnaire or as subscale score is presented in Table 6.

Discussion

The purpose of this study was to translate the LBOS question-
naire in the Turkish language, perform a validity study, and 
check its reliability in the Turkish population.

LBOS is a 13-item questionnaire, which includes questions regard-
ing the current pain and its consequences on the various aspects of 
life, such as employment, domestic chores, sports activities, resting, 
medical treatments, drug use, sex life, and daily activities (sleeping, 
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Table 2. Test-retest results of Low Back Pain Outcome Score

LBOS (n:60)

Interclass Correlation Coefficient

95% Reliability  
index

Upper and  
Lower Limit

Question 1 0.963 0.939–0.978

Question 2 0.996 0.993–0.998

Question 3 0.932 0.889–0.959

Question 4 0.928 0.882–0.956

Question 5 0.877 0.802–0.925

Question 6 0.928 0.883–0.957

Question 7 0.881 0.808–0.927

Question 8 1.000 1.000–1.000

Question 9 0.938 0.899–0.963

Question 10 0.886 0.816–0.930

Question 11 0.774 0.621–0.865

Question 12 0.908 0.851–0.944

Question 13 0.943 0.906–0.965

Total points 0.992 0.987–0.995

Table 3. Internal consistency analysis for Low Back Pain Out-
come Score  

LBOS (n:105) Cronbach’s Alpha

Except the first question 0.879

Except the second question 0.897

Except the third question 0.880

Except the forth question 0.880

Except the fifth question 0.886

Except the sixth question 0.886

Except the seventh question 0.892

Except the eighth question 0.873

Except the ninth question 0.893

Except the tenth question 0.891

Except the eleventh question 0.892

Except the twelfth question 0.893

Except the thirteenth question 0.892

Total 0.895

Table 4. Keiser-Meyer-Olkin and Bartlett’s Test

Low Back Pain 
Outcome Score

Keiser Meyer 
Olkin Test

Bartlett’s Test

Chi-squared p

0.928 868.629 <0.001

Table 5. Low Back Pain Outcome Score correlation values

Questionnaires 
(n:105)

LBOS Pearson 
correlation r p

VAS −0.803 <0.001

SF-36 PF 0.869 <0.001

RL 0.718 <0.001

BP 0.835 <0.001

SF 0.750 <0.001

GMH 0.430 <0.001

RLE 0.521 <0.001

VGH 0.521 <0.001

GHP 0.414 <0.001

HCLY 0.269 0.006

BQ −0.852 <0.001

RMDQ −0.882 <0.001

QBPDS −0.905 <0.001

ODI −0.881 <0.001

LBOS: low back pain outcome score; VAS: visual analogue scale; SF-36: short 
form-36; PF: physical function; RL: role physical; SF: social functioning; BP: 
bodily pain; GMH: general mental health; VT: vitality; RLE: role emotional; 
GHP: general health; HCLY: health change; BQ: Bournemouth questionnaire; 
RMDQ: Roland Morris Disability Questionnaire; QBPDS: Quebec Back Pain 
Disability Scale; VAS: visual analogue scale; ODI: Oswestry disability index



walking, sitting, traveling, and dressing) (6). LBOS has been previ-
ously translated into Polish and Persian languages (15, 16). Persian 
version states that further investigation of the psychometric proper-
ties of the LBOS would be helpful in diverse spinal conditions (16). 
We chose to translate LBOS in Turkish because the questionnaire 
covers vast aspects of life and is easy to understand, can be complet-
ed in about 5 min, and scored in less than 1 min.

LBP can be acute (<4 weeks), subacute (4–12 weeks), or chronic (>12 
weeks) (22). Greenough and Frazer, who created the original ver-
sion of LBOS, did not mention the duration of pain in their patients 
(6). Moreover, Azimi et al., the author of the Persian version, and 
Misterska et al., who developed the Polish version, refrained from 
citing the duration of pain in their studies (15, 16). We assumed that 
patients with acute LBP might express subjective exacerbation of 
their symptoms and tried to address this issue by selecting patients 
with chronic LBP. Table 7 compares the results of the original LBOS 
questionnaire with the Turkish and other versions.

The internal consistency analysis of LBOS was assessed using the 
Cronbach Alpha coefficient. In the original Greenough and Fraser 
study, Cronbach’s alpha was 0.85 (14). Internal consistency analy-
sis of both Polish and Persian versions was 0.77 (15, 16). The Cron-
bach Alpha value in this study was 0.895, which indicates a high 
internal consistency and reliability of the Turkish version.

A comparative study was performed of two time intervals for 
test-retest reliability-a method designed by Marx et al. (23). The 
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Table 6. Mean patient total scores for each questionnaire

Questionnaires
Female (n=81) 

(X±SD)
Male (n=24) 

(X±SD)
Total (n=105) 

(X±SD)

LBOS 34.89±17.54 46.21±17.30 37.48±18.04

VAS 7.37±2.61 5.28±2.51 6.89±2.72

SF-36 PF 36.08±28.14 58.11±28.70 41.12±29.62

RL 23.77±37.06 53.13±43.18 30.48±40.28

BP 45.88±22.10 62.81±17.36 49.75±22.21

SF 54.92±24.50 72.90±20.40 59.03±24.72

GMH 60.05±15.61 68.03±17.24 61.89±16.27

RLE 35.80±44.34 61.11±43.59 41.59±45.24

VGH 47.83±15.54 59.58±18.05 50.51±16.80

GHP 54.26±15.81 59.79±18.27 55.52±16.48

HCLY 39.51±23.67 38.54±18.03 39.29±22.43

BQ 40.35±17.09 29.08±14.71 37.77±17.78

RMDQ 14.20±7.33 9.25±8.19 13.07±7.76

QBPDS 41.21±19.47 26.96±20.54 37.95±20.52

ODI 21.11±12.80 12.21±8.19 19.08±12.45

LBOS: Low Back Pain Outcome Score; VAS: visual analogue scale; SF-36: short 
form-36; PF: physical function; RL: role physical; SF: social functioning; BP: 
bodily pain; GMH: general mental health; VT: vitality; RLE: role emotional; 
GHP: general health; HCLY: health change; BQ: Bournemouth Questionnaire; 
RMDQ: Roland Morris Disability Questionnaire; QBPDS: Quebec Back Pain 
Disability Scale; VAS: visual analogue scale; ODI: Oswestry Disability index

Table 7. Comparison of Turkish version of LBOS results with other versions of LBOS

LBOS Questionnaire

Number of Patients (n)

Test-retest 
time

Internal 
Consistency LBOS Validity

Test–re test 
Reliability

Female Male Total
Cronbach 

Alpha value
Correlation 

with ODI
Correlation 

with QBPDS
Pearson coefficient 

Values

Original version 66 73 144 7 days 0.85 −0.87 - 0.92

Turkish version 81 24 105 7 days 0.895 −0.881 −0.905 0.992

Polish version 38 47 85 2 days 0.77 −0.784 −0.759 0.34

Persian version 90 73 163 7 days 0.77 −0.83 - 0.82

LBOS: Low Back Pain Outcome Score; ODI: Oswestry disability index; QBPDS: Quebec back pain disability scale

Figure 1. Factor analysis



author advocated no statistical difference in test-retest results 
between 2 days and 2 weeks, and recommended test-retest to be 
implemented within this range (23). In the study by creators of 
LBOS, test-retest analysis interval was 7 days, and they deter-
mined the p value to be 0.92 (6). In Polish version, the test-retest 
interval was 2 days with a p value of 0.34 (15). In the Persian 
version, authors opted for a test-retest interval of 1 week and ob-
tained a p value of 0.82 (16). In our study, the p value for each 
question ranged between 0.774 to 1.00, and the total p value for 
test-retest analysis was 0.992. Therefore, this result was equiva-
lent to those determined by authors of the original version and 
other validation studies. Hence, it proves that the Turkish ver-
sion of LBOS is highly consistent over time.

A first factor analysis was performed using the KMO and Bar-
lett’s tests to determine the validity. The KMO test value was de-
termined to be 0.928, and the Barlett’s test value was 868.629. 
These results indicate that the questionnaire is appropriate for 
factor analysis. Subsequently, the total scores of LBOS, RMDQ, 
ODI, BQ, QBPDS, SF-36, and VAS were compared using the 
Pearson correlation coefficient for factor validation. When the 
results were examined, the Turkish version of LBOS exhibited an 
excellent level of correlation, thereby proving its validity.

In the study of the original version, the overall correlation score 
of LBOS with ODI was −0.87 (6). In the Polish validation study, 
the total correlation score of LBOS with ODI was −0.784, and 
−0.759 in the correlation with the QBPDS (15). In the Persian 
version, the LBOS correlation with ODI was −0.83 (16). In this 
study, the Turkish version of the LBOS had a correlation of 
−0.881 with ODI and −0.905 with QBPDS.

The Pearson correlation coefficient of the Turkish version of 
LBOS was obtained in comparison to the original, Persian, and 
Polish versions.

The LBOS was determined to have high internal consistency. 
Test-retest analysis proved that LBOS had excellent time invari-
ance. In addition, the data size of the questionnaire was adequate 
and appropriate for factor analysis. Moreover, the factor analy-
sis proved that the Turkish version of LBOS had a single factor 
variance. The questionnaire had an excellent correlation with the 
RMDQ, ODI, BQ, QBPDS, SF-36, and VAS. Hence, the Turkish 
version of the LBOS was determined to be valid and reliable.
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