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ABSTRACT
Background: Sciatica Bothersomeness Index and Sciatica Frequency Index are used as the outcome
measures for evaluation of bothersomeness and frequency of radiating symptoms in patients with low
back pain with radiculopathy. So far, validated Gujarati versions of SBI and SFI have not been
reported.
Aim: To validate the Gujarati versions of SBI and SFI.
Study Design: Cross-sectional study
Materials and Methods: SBI and SFI were translated into Gujarati language using forward and back
translation method. Face and content validity were examined by group consensus method by an expert
committee which consisted of the authors, orthopaedic surgeon, general practitioner and
physiotherapists experienced in the field of musculoskeletal rehabilitation. Concurrent validity was
examined by correlating SBI and SFI with Maine Seattle Back questionnaire and subscales of SF-36
on 56 patients with lumbosacral radiculopathy aged 18 to 60 years. Test retest reliability was
examined by collecting data on initial visit and after 48 hours.
Results: The items were accepted with >80% consensus. Concurrent validity measured by
Spearman’s correlation coefficient indicated that SBI and SFI had strong to moderate correlation with
MSBQ, VAS for leg pain and most subscales of SF 36 and weak correlation with vitality subscale and
VAS for back pain. SBI and SFI had high internal consistency measured by Cronbach’s alpha
(alpha=0.94 and 0.89). Test retest reliability was measured by intraclass correlation coefficient which
revealed high correlation (ICC=0.84 and 0.78).
Conclusion: Gujarati versions of Sciatica bothersomeness index and sciatica frequency Index are
reliable and valid measures and can be used for clinical and research purposes.
Keywords: SBI, SFI, Gujarati, radiculopathy, reliability, validity.

INTRODUCTION
Lumbosacral radiculopathy due to
disc herniation or spinal stenosis is a
common condition varying from short
lasting symptoms, single episodes to a
remitting or permanent course over months
or years. It is associated with high
socioeconomic costs, mainly due to work
absenteeism. [1-3] The estimated prevalence
rates of lumbosacral radiculopathy range
from 1.2% to 43%. [4] In Indian population,

the incidence of low back pain with or
without radiculopathy has been reported to
be 23.09% and a lifetime prevalence of 6085%. [5,6]
Traditionally, leg pain, and to some
extent back pain, have been utilized to rate
symptom
severity
in
lumbosacral
radiculopathy. The outcome measures
specific to radiating symptoms which are
used for clinical and research purposes are
Maine Seattle Back Questionnaire, Sciatica
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bothersomeness Index (SBI) and Sciatica
Frequency Index (SFI). [7,8] The SBI and the
SFI are both comprised of 4 radiating
symptoms scored for bothersomeness and
frequency of the radiating symptoms. [8]
The Norwegian and Greek versions
of SBI and SFI have been validated. [9,10] So
far, Gujarati versions of the indices haven’t
been reported. Hence, there is a need to
translate SBI and SFI to Gujarati and find
their reliability and validity.
MATERIALS AND METHODS
This study is a part of a larger, yet
unpublished study for which the ethics
approval was taken from Medilink ethics
committee. A cross-sectional observational
study was undertaken. Permission to
translate the SBI and SFI to Gujarati
language was obtained from Dr. Donald
Patrick, the author of both indices. Five step
guidelines for translating and evaluation of
psychometric properties offered by Beaton
and Guillemin [11, 12] were followed:
1. Forward translation: Two forward
translations of indices into Gujarati were
performed independently by two
translators who were bilingual in
Gujarati and English. The instructions
were given to the translators not to
perform the literal translation of words
but to perform the conceptual translation
of phrases.
2. Synthesis of the translations: In a
meeting between two translators and the
authors, a common synthesis of Gujarati
version of SBI and SFI were formed.
3. Back translation: The synthetic Gujarati
versions were back-translated into
English by two different translators who
were bilingual in Gujarati and English.
4. Expert committee review: To ensure
face and content validity, an expert
committee including the authors, all
translators, an orthopaedic surgeon
(n=1), a general practitioner (n=1) and
physiotherapists (n=5) experienced in
the field of orthopaedic rehabilitation
(mean experience=13.85 years) analysed
items for content, meaning, wording,

format, ease of administration and
scoring. Each item was scored as either
accepted, rejected or accepted with
modification. Consensus was defined as
agreement with a question by at least
80% of participant. [13] Prefinal Gujarati
versions of the indices were prepared.
5. Test of the pre-final versions: The prefinal versions of the SBI and SFI were
tested for comprehensibility among 10
Gujarati
speaking
patients
with
lumbosacral radiculopathy.
For analysis of psychometric properties, the
final Gujarati versions of SBI and SFI were
completed by 56patients with lumbosacral
radiculopathy referred to a private clinic in
Gujarat, India after obtaining their written
and verbal consent. Inclusion criteria were
age 18-60 years, positive neurodynamic
tests: Straight leg raise test and slump test
and ability to read and understand English
and Gujarati. Patients were excluded if they
had neuropathy, spinal fracture, pregnancy
and history of spinal surgery. Data was
collected during the initial visit and after 48
hours.
Reliability
demonstrates
homogeneity (internal consistency) and
reproducibility (test-retest reliability). [14]
Internal consistency was measured by
taking the data on initial visit and test retest
reliability were assessed by taking the data
during initial visit and after 48 hours
interval.
Concurrent validity describes how
well the indices correlate with existing gold
standard measures, and it was assessed by
comparing final scores of SBI and SFI with
Maine Seattle Back Questionnaire, Visual
analog scale for back pain, Visual analog
scale for leg pain and subscales of SF-36.
[15]

SBI and SFI include self-reported
ratings of four symptoms: (1) leg pain, (2)
numbness or tingling in the leg, foot or
groin, (3) weakness in the leg/foot, and (4)
back or leg pain while sitting. Each
symptom has a range of scores from 0 to 6.
The SBI categories have labels at the
categories 0 (Not bothersome), 3 (Somewhat
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bothersome), and 6 (Extremely bothersome).
For SFI, the categories are labelled 0 (Not at
all), 1 (Very rarely), 2 (A few times), 3
(About half the time), 4 (Usually), 5 (Almost
always), 6 (Always).It took 30 seconds to 1
minute to complete each index.
The
Maine
Seattle
Back
Questionnaire contains 12 items of
impairment and activity limitations due to
leg or back pain within the same day. Each
item is scored as (1) yes or no (0), yielding
scores in a range from 0 to 12. Higher
scores indicate greater disability. MSBQ is
reported to be reliable, valid and responsive
and is recommended to be used for patients
with lumbosacral radiculopathy.7It took 2 to
3 minutes to complete the questionnaire.
The short form health survey, SF-36
contains 8 subscales. Each domain is scored
from 0, indicating poor health to 100,
indicating optimal health. [16, 17] It took 5 to
10 minutes to complete the health survey.
The back pain and leg pain intensity
was assessed using the visual analog scale
for pain (VAS). It is also a self-reported,
valid and reliable measure for pain
assessment. It has a 100-mm horizontal line
with the left end marked as “no disability”
and the right end marked as a “maximum
pain”. [18]
Statistical Analysis
Statistical analysis was done using
SPSSv16. The confidence interval was kept
at 95%. Internal consistency was measured
using Cronbach’s alpha. Test retest
reliability was assessed using intraclass
correlation coefficients. Concurrent validity
was measured by comparing Spearman rank
correlation coefficients of SBI and SFI with
MSBQ, VAS for back pain, VAS for leg
pain and SF-36.
RESULTS
The English versions of SBI and SFI
were translated to Gujarati with the least
difficulty. After a meeting between all the
experts, consensus was reached on all items.
The
prefinal
version
which
was
administered to 10 Gujarati speaking

patients with lumbosacral radiculopathy for
checking the comprehensibility, it was
found that all the items were easily
understood and it took 30 seconds to 1
minute to complete each index.
The value of Cronbach’s alpha was
examined by comparing the values of SBI
and SFI scores for each item obtained at
initial visit which revealed 0.94 for SBI and
0.89 for SFI indicating high internal
consistency. The intraclass correlation
coefficient values were 0.84 (0.73-0.90) for
SBI and 0.80 (0.66-0.88) for SFI at 95%
confidence interval. These values indicate
high test-retest reliability for both indices.
[19]

Baseline demographic details of 56
subjects who were included for analysis of
reliability and concurrent validity are
described in Table 1.
Table 1. Patients’ baseline demographic characteristics,
clinical findings and health status measures:
Subjects
56
Male/Female
24/32
*
Age in years
35.42 (10.22)
Pain duration in months* 2.53 (0.81)
VAS-back in mm*
33.42 (7.60)
VAS-leg in mm*
41.26 (9.91)
SBIa*
13.10 (2.82)
SFIa*
12.94 (2.39)
MSBQ*
6.80 (1.24)
SF-36 PF*
47.23 (7.12)
SF-36 RP*
43.30 (18.14)
SF-36 BP*
45.39 (13.78)
SF-36 GH*
47.42 (10.55)
SF-36 V*
75.00 (7.68)
SF-36 SF*
74.46 (10.45)
SF-36 RE*
64.87 (22.40)
SF-36 MH*
49.35 (9.47)
SBIb*
12.89 (2.96)
SFIb*
12.58 (2.63)
a=Values taken on initial visit, b=values taken after 48 hours
interval, *=Mean (SD), SBI=Sciatica bothersomeness index,
SFI=Sciatica Frequency Index, MSBQ=Maine Seattle Back
Questionnaire, PF=Physical functioning, RP=Role-Physical,
BP=bodily pain, GH=general health, V=Vitality, SF=Social
functioning, RE=Role emotional, MH=Mental health

Concurrent validity was examined by
comparing Spearman rank correlation
coefficients of SBI and SFI with MSBQ,
VAS for back pain, VAS for leg pain and
subscales of SF-36. (Table 2 and 3)
DISCUSSION
The face and content validity were
established after the expert committee
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reached consensus on all items of SBI and
SFI and the patients found both the indices
to be comprehensible.
The reliability of both indices was
established which is evident by high internal
consistency for SBI (α=0.94) and SFI
(α=0.89). This is consistent with findings of
Billis E. et. al., [10] who found very good
internal consistency of the Greek version of
SBI.
Test-retest reliability of SBI and SFI
were established by taking measures at 48
hour interval.
This interval was selected because
the authors believed that it was short enough
for the treatment or other factors to affect
the scores and long enough to prevent recall
bias. ICC values for SBI and SFI were
0.84(0.73-0.90)
and
0.80(0.66-0.88),
respectively which indicated a good testretest reliability for both indices. This is in
line with a study conducted by Grovle L et.
al., [9] in which the Norwegian versions of
SBI and SFI were found to have ICC values
0.88 and 0.86, respectively.
Table 2: Spearman rank correlation Coefficient between total
scores of SBI with other health status measurements:
SBI
Interpretation
0.731(p<0.05)
Strong positive, significant
MSBQ
VAS (back) 0.225(p=0.095) Weak positive, not significant
0.628 (p<0.05)
Moderate positive, significant
VAS (leg)
SF36 subscales
-0.63 (p<0.05)
Moderate negative, significant
PF
-0.822 (p<0.05) Strong negative, significant
RP
-0.608 (p<0.05) Moderate negative, significant
BP
-0.803 (p<0.05) Strong negative, significant
GH
-0.447 (p<0.05) Moderate negative, significant
V
-0.659 (p<0.05) Moderate negative, significant
SF
-0.631 (p<0.05) Moderate negative significant
RE
-0.521 (p<0.05) Moderate negative, significant
MH
0.538 (P<0.05)
Moderate positive, significant
SFI
SBI=Sciatica bothersomeness index, SFI=Sciatica Frequency
Index, MSBQ=Maine Seattle Back Questionnaire, PF=Physical
functioning, RP=Role-Physical, BP=bodily pain, GH=general
health, V=Vitality, SF=Social functioning, RE=Role emotional,
MH=Mental health

SBI and SFI showed strong positive
correlation with MSBQ (rs=0.731 and
0.690) and weak positive correlation with
VAS for back pain (rs =0.225 and 0.314).
SBI showed moderate positive correlation
with VAS for leg pain (rs=0.628). These
findings are consistent with a study
conducted by Grovle L et. al., [9] in which
there was moderate correlation of

Norwegian version of SBI and SFI with
MSBQ and VAS for leg pain and weak
positive correlation with VAS for back pain.
There are 3 items in SBI and SFI which
report the bothersomeness and frequency of
radiating symptoms and 1 item which
reports the bothersomeness and frequency
of back pain which could be a reason for
weak correlation of the indices with VAS
for back pain. SFI showed weak positive
correlation with VAS for leg pain (rs=0.389)
which is contradictory to the above
mentioned study. It could be because VAS
measures the intensity of pain whereas SFI
measures the frequency of radiating
symptoms; there are chances that the
patients who frequently experienced
episodes of pain may not necessarily have a
high intensity.
SBI and SFI showed moderate
negative
correlation
with
Physical
functioning subscales of SF36 (rs=-0.63 and
-0.678, respectively). This directly reflects
the impact of bothersomeness and frequency
of radiating symptoms on the performance
of the physical activities. This is in
accordance with the findings of Grovleet. al.
[9]

There
was
strong
negative
correlation of SBI and moderate negative
correlation of SFI with Role-Physical
subscale of SF36 (rs=-0.822 and -0.665
respectively). It can be implied that the
patients who rated the symptoms as more
bothersome and frequent on the two indices
had more problems with work or daily
activities.
There was moderate negative
correlation of SBI and SFI with bodily pain
subscale of SF36 (rs=-0.608 and -0.598
respectively). Previous studies [8, 9] had
similar findings which were attributed to the
fact that bodily pain subscale of SF36
evaluates the pain and its effect on the work.
SBI and SFI showed strong negative
correlation with general health subscale of
SF36 (rs=-0.803 and -0.764 respectively).
These findings are contradictory to previous
studies. [8,9] High correlation found in the
present study could be because more
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bothersome and frequent symptoms could
lead to the patient’s perception of the
general health to be worse.
Table 3: Spearman rank correlation Coefficient between total
scores of SFI with other health status measurements:
SFI
Interpretation
0.69 (p<0.01)
Strong positive, significant
MSBQ
Weak positive, significant
VAS (back) 0.314 (p<0.05)
0.389 (p<0.05)
Weak positive, significant
VAS (leg)
SF36 subscales
-0.678 (p<0.01)
Moderate negative, significant
PF
-0.665 (p<0.01)
Moderate negative, significant
RP
-0.598 (p<0.01)
Moderate negative, significant
BP
-0.764 (p<0.01)
Strong negative, significant
GH
-0.259 (p=0.054) Weak negative, not significant
V
-0.511 (p<0.01)
Moderate negative, significant
SF
-0.483 (p<0.01)
Moderate negative, significant
RE
-0.429 (p<0.01)
Moderate negative, significant
MH
SFI=Sciatica Frequency Index, MSBQ=Maine Seattle Back
Questionnaire, PF=Physical functioning, RP=Role-Physical,
BP=bodily pain, GH=general health, V=Vitality, SF=Social
functioning, RE=Role emotional, MH=Mental health

There was moderate negative
correlation of SBI and weak negative
correlation of SFI with vitality subscale of
SF36 (rs=-0.447 and -0.259 respectively).
The bothersomeness of radiating symptoms
could lead to the patient perceiving that one
has less energy during the day and gets
fatigued easily. However, the frequency of
radiating symptoms did not show a
statistically significant correlation with
vitality subscale.
SBI and SFI showed moderate
negative correlation with social functioning
subscale (rs=-0.659 and -0.511 respectively).
The patients who rated their symptoms to be
more bothersome and frequent had more
participation restriction.
Role limitations-emotional and
mental
health
subscales
correlated
moderately with SBI (rs=-0.631 and -0.521
respectively) and SFI(-0.483 and -0.429
respectively). Previous studies showed weak
correlations. [8, 9] Moderate correlation
found in the current study could be because
many patients were adults who were
employed and had mental stress related with
their work and the radiating symptoms
could add to the stress leading to lower
scores on role limitations-emotional and
mental health.
There was a moderate positive
correlation between the scores of SBI and

SFI (rs=0.538) which is consistent with
previous study. [9]
Sample size was 56 which resulted
in respondent: item ratio of 14:1 which is
acceptable. [20]
A limitation of this study was that
the patients were selected from a private
clinic. The findings of the study may not be
valid for patients from primary care.
CONCLUSION
Gujarati versions of Sciatica
Bothersomeness Index and Sciatica
Frequency Index, which were successfully
translated
from
English
language,
demonstrated
excellent
psychometric
properties and are reliable and valid tools
for assessing bothersomeness and frequency
in Gujarati speaking patients with
lumbosacral radiculopathy. They are easily
administered and are recommended for use
in clinical practice and research purposes.
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