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Study Design: Cross-sectional study.
Purpose: This study aimed to cross-culturally translate and validate the low back outcome score (LBOS) in Iran.
Overview of Literature: Lumbar disc hernia (LDH) is the most common diagnoses of low back pain and imposes a heavy burden on 
both individual and society. Instruments measuring patient reported outcomes should satisfy cetain psychometric properties. 
Methods: The translation and cross-cultural adaptation of the original questionnaire was performed using Beaton’s guideline. A total 
of 163 patients with LDH were asked to respond to the questionnaire at three points in time: preoperative and twice within 1-week 
interval after surgery assessments. The Oswestry disabilty index (ODI) was also completed. The internal consistency, test-retest, 
convergent validity, and responsiveness to change were assessed. Responsiveness to change also was assessed comparing patients’ 
pre- and postoperative scores.
Results: The mean age of the cohort was 49.8 years (standard deviation=10.1). The Cronbach’s alpha coefficients for the LBOS at 
preoperative and postoperative assessments ranged from 0.77 to 0.79, indicating good internal consistency. Test-retest reliability as 
performed by intraclass correlation coefficient was found to be 0.82 (0.62–0.91). The instrument discriminated well between sub-
groups of patients who differed in the Finneson-Cooper score. The ODI correlated strongly with the LBOS score, lending support to its 
good convergent validity (r=–0.83; p<0.001). Further analysis also indicated that the questionnaire was responsive to change (p<0.001).
Conclusions: The Iranian version of LBOS performed well and the findings suggest that it is a valid measure of back pain treatment 
evaluation among LDH patients.
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Introduction

Low back pain is the most common type of back pain [1], 
mainly caused by lumbar disc herniation (LDH) [2]. Low 

back pain is a major problem globally, with the highest 
prevalence during the life span [3]. It preludes a poorer 
quality of life for individuals, but also increased absentee-
ism and early retirement [4]. A variety of tools are avail-
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able to assess low back disorder and disability for clinical 
or research purposes. The Oswestry disability index (ODI) 
and the Roland-Morris Disability Questionnaire (RMDQ) 
are two well-known instruments for measuring low back 
pain [5]. However, none of these tools can be considered 
as a golden standard [6]. 

The low back outcome score (LBOS) was developed as 
a quick and practical instrument to assess pain and func-
tionality outcome in patients with low back pain [7,8]. 
The instrument is short and takes a few minutes to be 
completed. In addition the wording style is unique and 
very easy to understand. The scoring system of the instru-
ment also is simple and according to respondents’ score, it 
can be categorized [7,8]. 

Although many investigators have used the LBOS [9-
21], only one validation study has reported on the psycho-
metric properties of the LBOS for non-English language 
patients [22]. The objectives of this study were to translate 
the LBOS from English into Persian (Iranian language), to 
validate the questionnaire, and to use it in studies of func-
tionality and pain assessment for LDH patients in Iran.

Materials and Methods

1. Questionnaire

The LBOS consists of 13 questions and focuses on the 
subjective evaluation of pain intensity and limitations 
on spinal function experienced at different situations 
including activities related to work, house chores, sport, 
social life, and rest. It additionally evaluates the use of 
analgesics, sexual activity, sleep, walking, traveling, and 
getting dressed [7]. The possible score on the question-
naire ranges from 0 to 75, where a higher score indicates a 
better condition (Appendix 1) [7,8]. The LBOS score can 
be categorized into four grade classifications: excellent ≥ 
65; good 50–64; fair 30–49, and poor 0–29.

2. Translation

Based on Beaton’s Guideline [23], the ‘forward-backward’ 
procedure was applied to translate the LBOS from Eng-
lish into Persian. Two general practitioners translated the 
questionnaire into Persian. One translator was aware of 
the project and the other translator was not. Both transla-
tors were instructed to aim for conceptual rather than lit-
eral translation [23]. Together with the main investigator 

(P.A.) the translators compared the translations and pro-
duced a single provisional version of the questionnaire. 
Then, two other professional translators translated the 
provisional Persian questionnaire back into the English 
language. Finally, an expert committee consisting of the 
translators, researchers, and an outcome methodologist 
reviewed the translation process and the pre-final Persian 
version of the questionnaire was provided.

3. Face validity

A number of patients with low back pain completed the 
pre-final Persian version of the LBOS to establish that 
this version could be understood and that the questions 
measured what they were intended to measure. For each 
item patients were asked to respond to the following ques-
tions: “Do you understand what this means?” and “What 
does this mean to you by your own words?”. Most patients 
correctly understood the questionnaire and the concept of 
each item. However, their general comments on difficulty 
in completing the questionnaire or understanding the 
texts were examined, and after a consensus by authors the 
final version was developed and used in this study. The 
Persian translation of the LBOS questionnaire is shown in 
Appendix 2.

4. Patients and data collection 

The final draft of the Iranian version was administered to 
a sample of newly diagnosed patients with a single-level 
disc herniation attending the neurosurgery clinic of a large 
teaching hospital in Tehran, Iran. Patients who had lateral 
or central stenosis of spinal canal, previous spine surgery, 
recurrent lumbar disk herniation were excluded. For all 
participants, the LBOS was recorded at three points in time: 
preoperative and twice within 1-week interval after surgery.

5. Surgery procedure

Standard open lumbar discectomy was used. This proce-
dure has been used to manage LDH in patients who have 
persistent symptoms of the condition that do not improve 
with a conservative treatment [24]. 

6. Additional measures

(a) The Iranian version of the ODI and the Finneson- 
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Cooper score were also used. The Iranian ODI is a measure 
of functionality and contains 10 items. Possible scores range 
from 0 to 50, with higher scores indicating worst condi-
tions. The psychometric properties of Iranian version of 
questionnaire are well documented [5]. The questionnaire 
was used to examine criterion validity. (b) The Finneson-
Cooper score is a lumbar disc surgery predictive score 
that was developed to assess potential candidates for exci-
sion of a herniated lumbar disc [25]. Scores range from  
0 to 100. Based on score, candidates are categorized as good  
(>75), fair (65–75), marginal (55–64), and poor (<55).

7. Statistical analyses

In addition to descriptive analyses reporting number, 
frequency, mean, t-test and chi-square test, the following 
analyses were performed to assess psychometric proper-
ties of the LBOS.

1) Reliability
Internal consistency of the questionnaire was measured 
using the Cronbach’s alpha coefficient and alpha ≥0.70 
was considered satisfactory [26]. In addition, to assure 
stability of measurement over time, test-retest reliability 
was assessed by comparing the LBOS scores at two post-
operative assessments using the intraclass correlation 
coefficients (ICCs). An ICC above 0.80 was considered 
evidence of excellent stability [26].

2) Validity
Validity was assessed performing convergent validity.  
The correlation between the LBOS and the ODI was as-
sessed using Pearson’s correlation coefficient in order to 
assess criterion validity. Values ≥0.40 were considered 
satisfactory (r≥0.81–1.0 as excellent, 0.61–0.80 very good, 
0.41–0.60 good, 0.21–0.40 fair, and 0.0–0.20 poor) [27]. 
In addition, known-groups comparison analysis was per-
formed to test how well the questionnaire discriminates 
between subgroups of patients who differed in the Finne-
son-Cooper score. We hypothesized that patients with 
a Finneson-Cooper ‘‘good’ grade would achieve a lower 
increase in the LBOS score compared with cases with a 
Finneson-Cooper ‘fair’ grade. 

3) Responsiveness to change
Responsiveness as a psychometric property of the ques-
tionnaire was also assessed. Preoperative and postopera-

Table 1. Characteristics of the study sample of patients with lumbar 
disc herniation (n=163)

Characteristic Number (%)

Age groups (yr)

   Mean (SD) 49.8 (10.1)

   Range 21–76

Sex

   Male    73 (44.8)

   Female    90 (55.2)

Educational status

   Illiterate    24 (14.7)

   Primary    77 (47.2)

   Secondary    43 (26.4)

   College/university    19 (11.7)

Marital status

   Single    35 (21.5)

   Married  110 (67.5)

   Divorced/widowed    18 (11.0)

Levels of lumbar disc hernia

   L3–4  14 (8.6)

   L4–5    84 (51.5)

   L5–S1    65 (39.9)

Finneson-Cooper score

   Good  105 (64.4)

   Fair    58 (35.6)

Oswestry disabilty index

   Preoperative

      Mean (SD) 29.4 (10.8)

      Range 18–50

   Postoperative

      Mean (SD) 15.3 (10.9)

      Range 0–26

Low back outcome score

   Preoperative

      Excellent    2 (1.2)

      Good  14 (8.6)

      Fair    82 (50.3)

      Poor    65 (39.9)

   Postoperative

      Excellent  105 (64.4)

      Good    41 (25.2)

      Fair  11 (6.7)

      Poor    6 (3.7)

SD, standard deviation. 
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tive scores were compared using the paired t-test to exam-
ine whether the LBOS was able to capture the change after 
intervention (surgery).

8. Ethics

The Ethics Committee of Shahid Beheshti University of 
Medical Sciences approved the study.

Results

In all, 163 patients completed the questionnaire. The 
characteristics of patients and their scores on the LBOS 
are shown in Table 1. The mean age of patients was 49.8 
(standard deviation=10.1) years; most were married 
(67.5%) and had completed primary or secondary educa-
tion (73.6%). Patients had open discectomy and were dis-
tributed from L3 to S1 levels. The ODI scores for the study 
sample also are shown in Table 1.

The internal consistency of the LBOS as measured by 
the Cronbach’s alpha coefficient was 0.77 at preoperative 
assessment and 0.79 at postoperative evaluation indicating 
a satisfactory reliability. Further analysis also indicated 
that the test-retest ICC (95% confidence interval) was 
0.82 (0.62–0.91) for the LBOS total, lending support to its 
good reliability.

Validity of the LBOS was examined using the known 
groups comparison. The patients’ rating on the LBOS 
assessments discriminated well between sub-groups of 
patients who differed in the Finneson-Cooper score. The 
PSQ score was significantly lower for those who were 
identified as ‘good’ by the Finneson-Cooper score, as 
hypothesized (p<0.001) (Table 2). In addition, validity of 
the LBOS was examined using convergent validity. Total 
score of the LBOS correlated strongly with total score of 
the ODI lending support to its good convergent validity 
(r=–0.83; p<0.001). 

Responsiveness to change was assessed by paired t-test. 

Table 3. The LBOS responsiveness to change

Preoperative Postoperative
p-valuea)

Mean (SD) Mean (SD)

Current pain 0.9 (1.0) 7.8 (1.0) <0.001

Employment 2.7 (0.8) 6.4 (2.2)   0.001

Domestic chores or odd jobs 2.4 (0.7) 5.1 (2.1)   0.001

Sport or active social activities 2.7 (0.6) 5.2 (2.6)   0.001

Resting 3.2 (0.8) 5.1 (0.7)   0.001

Treatment or consultation 2.1 (0.4) 5.2 (0.4)   0.001

Analgesia 2.2 (0.7) 5.8 (0.2)   0.001

Sex life 4.1 (0.3) 5.4 (0.6)   0.001

Sleeping 1.8 (0.2) 2.7 (0.1)   0.001

Walking 1.2 (0.6) 2.8 (0.2)   0.001

Sitting 1.7 (0.9) 2.9 (0.1)   0.001

Travelling 1.3 (0.5) 2.8 (0.3)   0.001

Dressing 1.4 (0.5) 2.6 (0.3)   0.001

Total 27.7 (8.7) 59.8 (12.3)   0.001

LBOS, low back outcome score; SD, standard deviation.
a)Derived from paired samples t-test.

Table 2. The total LBOS score by Finneson-Cooper score (known-groups comparison)

LBOS score Good (Finneson-Cooper score >75) Fair (Finneson-Cooper score 65–75) p-value

Total score 24.5 (6.8) 33.5 (3.4) <0.001

LBOS, low back outcome score. 
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In all instances the LBOS was able to detect changes after 
intervention (surgery) indicating improvements in all 
subscales as expected (Table 3).

Discussion

This study is the first to report on translation and valida-
tion of the LBOS in Iran. The Persian version of the LBOS 
is a reliable measure to evaluate back pain in Iranian pa-
tients with LDH, with excellent internal consistency. The 
Cronbach’s alpha value in our study was comparable with 
the original version of the LBOS, with reported values 
of 0.85 [8] and 0.77 [21]. The LBOS also showed excel-
lent test-retest reliability, comparable with the test-retest 
reliability of the original English versions [8]. However, 
Misterska et al. [22] reported poor test-retest reliability 
(0.34). They indicated that the test-retest values of five 
items (employment, domestic chores, sports, sex life, 
and sleeping) exceeded 0.4, which were adequate [22]. 
Muller et al. [15] evaluated the validity, reliability, avail-
ability and comparability for the nine most widely used 
outcome tools: ODI, RMDQ, LBOS, Quebec Back Pain 
Disability Scale (QBPDS), million visual analogue scale 
(MVAS), Aberdeen low back disability scale (ALBDS), 
North American Spine Society (NASS) Lumbar Spine 
Outcome Assessment Instrument (NASS LSO), low back 
pain rating Scale (LBPRS), and Waddell disability index 
(WDI). Of these, the ODI, RMDQ, LBOS, QBPDS, and 
WDI provided crucial data on the minimum clinically 
important difference [15]. In addition, the authors rec-
ommended the LBOS as a short general assessment for 
backache, pain medication, ability to work, and leisure 
activities [16]. Comparing the results with findings from 
Iranian low back patients using the ODI and the RMDQ 
[5], and the STarT Back Screening Tool (SBST) [28] pres-
ently revealed nearly identical or better findings.

We used the Finneson-Cooper score as a clinical mea-
sure for known-groups comparison. Patients who differed 
in Finneson-Cooper score assessments scored differently 
on the LBOS score, as expected, supporting the discrimi-
nant validity of the LBOS score. Interestingly, the LBOS 
score was lower in the group with ‘good’ Finneson-Cooper 
score compared to those identified as ‘fair’. In addition, 
significant correlations were found between the LBOS and 
the ODI. These results match the good construct validity 
reported in a similar study from Poland by Misterska et 
al. [22], and original version of LBOS [8,15]. The findings 

from this study suggest that the Persian version of the 
questionnaire has a good construct and could be regarded 
as a valid measure.

The results of the current study showed that the LBOS 
is an outcome measure that assesses both the pain and 
functionality of back pain of patients with LDH for which 
acceptability, reliability, validity, and responsiveness to 
change have been demonstrated. It is a quick and effective 
alternative in daily clinical practice to assess the condition 
of patients.

We performed a number of limited tests to carry out 
this validation study. In future it might be necessary to 
perform other statistical tests to establish stronger psy-
chometric properties for the LBOS score. In addition, 
further investigation of the psychometric properties of the 
LBOS is needed in different spinal conditions, in patients 
with the variety of LDH, and more importantly in normal 
healthy people.

Conclusions

The Iranian version of LBOS is a valid and reliable instru-
ment for back pain assessment in patients with LDH.
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Appendix 1. Low back outcome score
Parameter (finding) Points
Current pain
   7 to 10 cm VAS 0
   5 to 6 cm VAS 3
   3 to 4 cm VAS 6
   0 to 2 cm VAS 9
Employment
   Unemployed because of back pain 0
   Part time 3
   Full time lighter 6
   Full time original 9
Domestic chores or odd jobs
   None 0
   A few but not many 3
   Most or all but more slowly 6
   Normally 9
Sport or active social activities
   None 0
   Some but much less than before 3
   Back to previous level 9
Resting
   Resting more than half the day 0
   Little rest needed occasional 4
   No need to rest 6
Treatment or consultation
   More than once per month 0
   About once per month 2
   Rarely 4
   Never 6
Analgesia
   Several times each day 0
   Almost every day 2
   Occasionally 4
   Never 6
Sex life
   Severely affected impossible 0
   Moderately affected difficult 2
   Mildly affected 4
   Unaffected 6
Sleeping
   Severely affected impossible 0
   Moderately affected difficult 1
   Mildly affected 2
   Unaffected 3
Walking
   Severely affected impossible 0
   Moderately affected difficult 1
   Mildly affected 2
   Unaffected 3
Sitting
   Severely affected impossible 0
   Moderately affected difficult 1
   Mildly affected 2
   Unaffected 3
Travelling
   Severely affected impossible 0
   Moderately affected difficult 1
   Mildly affected 2
   Unaffected 3
Dressing
   Severely affected impossible 0
   Moderately affected difficult 1
   Mildly affected 2
   Unaffected 3

VAS, visual analogue scale.
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Appendix 2.


