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Abstract

Purpose To translate and cross-culturally adapt the Spine Functional Index (SFI) into Brazilian Portuguese (SFI-Br)
in individuals with musculoskeletal spine disorders.

Methods Participants (n=194) answered the Numerical Pain Rating Scale (NPRS), 36-item Short-Form Health Survey
(SF-36), Roland-Morris Disability Questionnaire for General Pain (RMDQ-g), and SFI-25 incorporating the SFI-10. Struc-
tural validity, from confirmatory factor analysis (CFA), used comparative fit index (CFI), Tucker-Lewis index (TLI), root
mean square error of approximation (RMSEA), and chi-square/degrees of freedom (DF). The best structure was consid-
ered from the lower values of the Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC). Con-
struct and criterion validity used Spearman'’s correlation coefficient (rho). Internal consistency used Cronbach’s alpha,
reliability used intraclass correlation coefficient (ICC, ;), with ceiling and floor effects determined. Error used the stand-
ard error of the measurement (SEM) and minimal detectable change, 90% level (MDCy).

Results Adequate fit indices demonstrated an unequivocal one-factor structure only for the SFI-10 (chi-square/DF
<3.00, CFl and TLI >0.90, RMSEA <0.08). The SFI-10-Br correlation was high with the SFI-Br (rho=0.914, p<0.001), mod-
erate for the RMDQ-g (rho=-0.78), SF-36 functional capacity domain (rho=0.718) and NPRS (rho=-0.526); and adequate
for the remaining SF-36 domains (rho>0.30). Test-retest reliability (ICC,,=0.826) and internal consistency (alpha=0.864)
were high. No ceiling or floor effects were observed, and error was satisfactory (SEM=9.08%, MDCy;=25.15%).

Conclusion The SFI Brazilian version was successfully produced with the 10-item version showing an unequivocal
one-factor structure, high construct and criterion validity, reliability, internal consistency, and satisfactory error. Further
research on responsiveness is required.
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Introduction

Currently, at least 43 patient-reported outcome meas-
ures (PROMs) have been developed to assess problematic
aspects related to the spine [1]. Of these, the most com-
monly used for lumbar problems are the Roland Mor-
ris Disability Questionnaire (RMDQ) [2] and Oswestry
Disability Index (ODI) [3], and for cervical problems the
Neck Disability Index (NDI) [3]. These PROMs represent
the vast majority of all spine research results, have the
most cross-cultural adaptations, and are consequently
the most widely reported PROMs in the spine-specific
literature. However, despite strong advocacy, they do not
assess spine functionality as a single kinetic chain and are
not applicable to the same patient that suffers symptoms
in different spine regions [4].

To date, six whole-spine PROMs have been proposed
to assess the different spine regions: the Functional Rat-
ing Index (FRI) [5], the Bournemouth Questionnaire [6],
the Extended Aberdeen Spine Pain Scales [7], the Pain
Disability Questionnaire [8], the Core Outcome Meas-
ures Index [9], and the Spine Functional Index (SFI).
However, none of these have demonstrated an unequiv-
ocal one-dimensional factor structure through robust
analyses such as Rasch and/or factor analysis [1]. The SFI
has verified one-dimensionality using exploratory factor
analysis (EFA) which was inconclusive on confirmatory
factor analysis (CFA) due to the analysis methodology
employed [10, 11].

Consequently, there remains a need for non-condi-
tion-specific whole-spine PROMs with adequate meas-
urement properties, particularly factor structure. The
SFI, as a non-specific instrument, was designed to over-
come the limitations of PROMs that are only suited to
a single condition or spine region. The SFI has adequate
measurement properties and has been used in various
populations and age groups. It contains 25 items with a
three-point Likert scale response option (per item) and
has been translated and validated into Spanish [12], Per-
sian [10], Korean [13], Turkish [14], Chinese [11], and
Polish [15]. It was included in a whole-spine systematic
review [4] and has demonstrated favorable responsive-
ness and error determination in a chronic neck pain pop-
ulation [16]. Nevertheless, the SFI still lacks translation
and cross-cultural adaptation for Brazilian populations
and independent clarification of the factor structure with
appropriate statistical analysis.

Therefore, the purpose of this study was to translate,
cross-culturally adapt, and validate the SFI into Brazil-
ian Portuguese (SFI-Br) in individuals with musculoskel-
etal spine disorders. In addition, the determination of
the psychometric properties of structural validity for the
25-item and the shortened 10-item (SFI-10-Br) versions,
then if valid to continue with construct and criterion

(2024) 25:266

Page 2 of 10

validity, plus test-retest reliability, internal consistency,
and error.

Methods

Setting and ethical aspects

A cross-sectional questionnaire validation study was
developed according to the guidelines for the process of
cross-cultural adaptation of self-report measures [17]
and the consensus-based standards for the selection of
health measurement instruments (COSMIN) [18, 19].
Permission to conduct the validation of the SFI in Bra-
zilian Portuguese was granted by the questionnaire’s
authors.

The study was conducted in the city of Sdo Luis (Bra-
zil) and was designed in two phases: I) translation and
adaptation of the SFI into Brazilian Portuguese, II) then
subsequent validation of the final version in both the
25-item and shortened (SFI -10) version. All procedures
were approved by the Research Ethics Committee of
the Universidade Federal do Maranhdo (report number
4.284.203).

Study size and sampling

In factorial analysis, the guidelines recommend the sam-
ple size be seven times the number of questionnaire items
[20]. Since the SFI has 25 items, the minimum sample
size was 175 participants, however to test the pre-final
version of the SFI, 30 participants were sampled [17]. To
test validity, the final cross-culturally adapted SFI-ver-
sion was administered to 194 participants. For reliability
analysis, a subsample was assessed twice within seven
days during a period of no treatment [20]. The subsam-
ple was to include only participants who reported a pain
level >3 after seven days [21, 22], as such, it consisted of
43 participants.

Participants eligibility criteria

Participants were recruited who had chronic pain and
musculoskeletal dysfunction in the spine of duration >3
months and pain intensity >3 on the Numerical Pain Rat-
ing Scale (NPRS) [23]. Eligible participants were required
to be competent in reading and writing Brazilian Portu-
guese, had no medical diagnosis or cognitive dysfunction,
and were >18 years of age. Participants with any history
of surgery <6 months ago, the presence of inflammatory
or infectious disease, neurological disorders, cancer, and
severe psychiatric disorders were excluded [24].

Assessments and tools

The survey was conducted online during the COVID-
19 pandemic (2020-2021) using the Google Forms plat-
form (Mountain View, CA, USA). Initial recruitment
used social networks and messaging apps (WhatsApp
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and Instagram, Meta, Menlo Park, CA, USA). Volunteers
contacted a physiotherapist who sent a link with all sur-
vey information and participants completed the survey
independently.

The data was extracted in a controlled manner to elimi-
nate duplicate responses (e-mail, name, age, and phone
number verification). All study participants provided
informed consent in an electronic format and completed
the NPRS, the 36-item Short-Form Health Survey (SE-
36), the Roland-Morris Disability Questionnaire for Gen-
eral Pain (RMDQ-g), the SFI, and questions on clinical
and demographic characteristics.

Questionnaires

The NPRS is a simple 11-point measurement (0 to 10),
where 0 represents “no pain” and 10 represents “the worst
pain imaginable” Individuals rated their pain based on
these parameters [23]. Although some culturally adapted
SFI versions did not concurrently use the NPRS, it was
included in this study as a self-reported screening meas-
ure to quantify pain intensity and enroll participants.

The SF-36 assesses eight health domains: functional
capacity, physical limitation, pain, general health sta-
tus, vitality, social aspects, emotional aspects, and men-
tal health. Scale scores are calculated by summing the
responses of the scale items then converting the raw
score of each domain into a ‘Health status’ percentage
value (0-100%) where 0 represents the ‘“Worst’ and 100
represents the ‘Best! The SF-36 has already been cultur-
ally adapted and validated for Brazilian Portuguese [25].

The RMDQ-g was already validated and adapted for
the Brazilian population with generalized pain [25]. It is a
24-item instrument with a binary response option where
each item describes daily activities related to physical
function to specifically assess disability associated with
chronic pain in general. Each selected item is quantified
with a score of 1, so that the total score ranges from 0 to
24. The higher the total score, the greater the disability.

The SFI is a 25-item instrument that describes symp-
toms and difficulties commonly experienced by people
with spine disorders. The questionnaire concurrently
assesses the function of the neck, thoracic and lumbar
regions, allowing it to be used in a variety of musculoskel-
etal conditions. It has a three-point Likert scale response
option for each item, as follows: “Yes” equals a score of 1,
“Partially” equals a score of 0.5, and “No” equals a score
of 0. It takes approximately 2.5 minutes to complete and
score. The 25 items are summated to give the raw score,
which is multiplied by four and then subtracted from 100
to produce a percentage value. The higher the score, the
better the spine function [1]. In contrast to other SFI vali-
dation studies, this study also tested a shortened version
with 10-items (items 3, 6, 10, 11, 12, 13, 17, 20, 22, and
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24), where higher values indicate better column function-
ality (i.e., 100 — [Total x 10]) [26]. The SFI-10-Br is avail-
able at http://questionariosbrasil.blogspot.com/.

Translation and adaptation

Forward translation to Brazilian Portuguese was com-
pleted by two independent translators: a physiotherapist
with 10 years of experience; and an English teacher with
22 years of experience in translation without technical
knowledge of health-related subjects. Both translators
were native Brazilian Portuguese speakers and fluent in
English. Following subsequent discussion and revisions
the two translators produced a synthesized consensus
version under the supervision of the lead researcher
which was approved by those involved in the research.
Back translation was completed by two independent
native English-speaking translators with Portuguese flu-
ency and no technical health knowledge. To arrive at
a pre-final consensus SFI-Br, an expert committee was
formed that included four rehabilitation specialists and
the four translators.

To test the pre-final SFI-Br 30 first language Brazilian
Portuguese speaking individuals with spine disorders
were recruited. The participants read and completed the
questionnaire then provided feedback on their under-
standing of each item-question with “Yes” and “No”
responses. All questions not understood by >20% of
participants were reworded and re-tested in a new sam-
ple (n=30). This process was repeated until the required
response level for understanding was reached, thus
establishing the final SFI-Br version and ensuring face
and content validity [27].

Statistical methods
Structural validity was performed through confirma-
tory factor analysis (CFA) with R Studio software (Bos-
ton, MA, USA), using the Lavaan and semPlot packages.
The analysis was based on a polychoric covariance matrix
and robust diagonally weighted least squares (RDWLS)
extraction due to the SFI being ordinal categorical in
nature. The following indices checked the model fit:
comparative fit index (CFI), Tucker-Lewis index (TLI),
root mean square error of approximation (RMSEA), and
chi-square/degrees of freedom (DF). For model accept-
ance parameters the CFI and TLI >0.90, RMSEA and
SRMR <0.08, and Chi-square/DF <3 were considered
[28]. To compare the SFI factor structures, adequacy
from the lower value of the Akaike Information Criterion
(AIC) and the Bayesian Information Criterion (BIC) was
considered.

For construct and criterion validity, after applying the
Kolmogorov-Smirnov normality test and identifying a
non-normal distribution, the Spearman’s correlation
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coefficient (rho) was used to test the magnitude of the
correlation between the SFI-Br and the concurrently
completed criteria. The hypothesis of this analysis was
that: the SFI correlation magnitude with the RMDQ-g
and the SF-36 functional capacity domain (similar con-
structs) would be >0.50; and correlation with the NPRS
and SF-36 would be rho>0.30 to 0.50 (related constructs)
[18]. Correlation between the SFI-Br and the SFI-10-Br
(criterion validity) would be considered adequate at rho
>0.70 [18].

To evaluate reliability, participants completed the SFI
twice: once as a test and again after a 7-day interval as
a retest. As such, reliability was determined from a test-
retest model calculating the intraclass correlation coef-
ficient (ICC,;) with >0.75 considered adequate [29].
Internal consistency used Cronbach’s alpha to determine
whether there were heterogeneous or redundant items
in the questionnaire with adequacy at a cut off range of
>0.70 to <0.95 [28]. The standard error of the measure-
ment (SEM) and the minimum detectable change at the
90% level (MDCy,) are directly determined by the reli-
ability and were subsequently calculated [30].

For ceiling and floor effects, which are present when
>15% of study participants reach the minimum or maxi-
mum values of total questionnaire score, a problem in the
capacity to assess the instruments responsiveness is indi-
cated. The descriptive analysis was performed using SPSS
software, version 17.0 (Chicago, IL, USA), and described
the variables in terms of mean and standard deviation
(SD) or absolute and relative frequencies.

Results
Translation, cross-cultural adaptation, and sample
characterization
The pre-final SFI-Br (#=30) was administered to indi-
viduals with spinal musculoskeletal disorders and dem-
onstrated that all item-questions were understood by
>80% of participants. A total of n=214 participants were
recruited to the study with #=20 excluded as pain inten-
sity was <3/10. The final sample was n=194 subjects with
a sub-sample of n=43 for reliability.

The sample mean age was 29.11 years (SD = 8.44) with
a mean chronic pain duration of 48.70 months (SD =
57.3). The majority of participants were female, single,
and physically active. Other demographic and clinical
characteristics are described in Table 1. The structures
of the SFI-Br and SFI-10-Br tested in this study are
described in Table 2 with the scores of the questionnaires
used in this study described in Table 3.

SFI Brazilian version was successfully produced with
the 10-item version showing an unequivocal one-factor
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Table 1 Demographic and clinical characteristics of the total
sample (n = 194)

Variables Absolute
number
(%)
Sex (female) 136 (70%)
Marital status
Single 59 (30%)
Married 128 (66%)
Divorced 7 (4%)
Level of education
Complete primary education 2 (1%)
Incomplete secondary education 1(1%)
Complete secondary education 19 (10%)
Incomplete higher education 54 (28%)
Complete higher education 53 (27%)
Complete post-graduate 41 (21%)
Incomplete post-graduate 24 (12%)
Physical Activity (yes) 110 (57%)
Affected region
Neck 38 (20%)
Thoracic 60 (31%)
Low back 96 (49%)

structure, high construct and criterion validity, reliability,
internal consistency, and satisfactory error.

Structural, construct, and criterion validity
Two internal structure options were tested for the SFI-
Br: model 1, with one domain and 25 items, based on
the original SFI; and model 2, with one domain and 10
items (items 3, 6, 10, 11, 12, 13, 17, 20, 22, and 24), as
determined for the shorted version SFI-10. The compari-
son between the two models (SFI-Br versus SFI-10-Br)
is detailed in Table 4. Adequate fit indices were only
observed in the SFI-10-Br version (Chi-square/DF <3.00,
CFI and TLI >0.90, RMSEA <0.08). Further, the short ver-
sion had the lowest AIC and BIC values with correspond-
ing factor loadings (>0.40) (see Fig. 1). Consequently, as
only the SFI-10-Br demonstrated one-dimensionality, fur-
ther results are only reported for the shortened version.
The construct validity, from the SFI-10-Br correla-
tion coefficient with the RMDQ-g (rho=-0.777) and the
SF-36 functional capacity domain (rho=0.718) (simi-
lar constructs), was adequate as it exceeded the cut
off (rho>0.50), as did the NPRS (rho=-0.526). Correla-
tions with the remaining SF-36 domains was adequate
according to the a-priori hypothesis (rho>0.30). Crite-
rion validity between the SFI-Br and SFI-10-Br versions
was strong (rho=0.914, p<0.001) (Table 5).
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Table 2 Versions of the Spine Functional Index Questionnaire tested

Items 25 items 10 items
1.1 stay at home most of the time Yes Not
2.1 change position frequently for comfort. Yes Not
3.1avoid heavy jobs (e.g., cleaning, lifting more than 5kg or 10lbs, gardening, etc.). Yes Yes
4. | rest more often. Yes Not
5.1 get others to do things for me. Yes Not
6. | have the pain/problem almost all the time. Yes Yes
7.1 have difficulty lifting and carrying (e.g., bags, shopping up to 5kg or 10Ibs). Yes Not
8. My appetite is now different. Yes Not
9. My walking or normal recreation or sporting activity is affected. Yes Not
10. I have difficulty with normal home or family duties and chores. Yes Yes
11.1sleep less well. Yes Yes
12. I need assistance with personal care (e.g., washing and hygiene). Yes Yes
13. My regular daily activities (work, social contacts) are affected. Yes Yes
14.1am more irritable and/or bad tempered. Yes Not
15. 1 feel weaker and/or stiffer. Yes Not
16. My transport independence is affected (driving, public transport). Yes Not
17. I require assistance or am slower with dressing. Yes Yes
18. 1 have difficulty moving in bed. Yes Not
19.1 have difficulty concentrating and/or reading. Yes Not
20. My sitting is affected. Yes Yes
21. 1 have difficulty getting in and out of chairs. Yes Not
22.1 only stand for short periods of time. Yes Yes
23. 1 'have difficulty squatting and/or kneeling down. Yes Not
24.1 have trouble reaching down (e.g., pick-up things, put on socks). Yes Yes
25.1go up stairs slower or use a rail. Yes Not

Table 3 Questionnaire scores (n=194)

Questionnaires Mean SD Median Minimum Maximum
SFI-25 7036 1819 74 6 98
SFI-10 7315 1946 75 10 100
NPRS 586 184 6 3 10
RMDQ-g 578 546 0 24
SF-36
Functional capacity 70.07 2281 70 10 100
Physical limitation 5876 40.72 75 0 100
Pain 3578 925 32 10 64
General health 49.73 1774 52 10 100
status
Vitality 4190 21.05 40 0 95
Social aspects 6556 7253 62,50 0 1000
Emotional aspects  55.15 42.78 66,70 0 100
Mental health 5385 4278 56 0 100

SFI Spine Functional Index, NPRS Numerical Pain Rating Scale, RMDQ-g Roland-
Morris Disability Questionnaire for general pain, SF-36 36-Item Short-Form
Health Survey questionnaire

Reliability, ceiling and floor effects, and error

There was high test-retest reliability (ICC,;=0.826) and
internal consistency (alpha=0.864). No ceiling or floor
effects were observed (minimum, #n=0 or 0%; maxi-
mum, #=15 or 7.7%). The SEM and MDC values are
described in the Table 6.

Discussion

Main results synthesis

The questionnaire was successfully translated and cul-
turally adapted as it proved to be easy to interpret with
no reported misunderstanding of items by >20% of par-
ticipants [27]. In addition, the shortened SFI 10-item
version showed the preferred structural validity
through an unequivocal one-dimensional factor struc-
ture. There was adequate correlation with the RMDQ-g
and SF-36 functional capacity domain (similar con-
structs), and the remaining criteria (related constructs).
Additionally, internal consistency was adequate, as
were reliability and error, though notably less than that
found in earlier studies.
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Table 4 Comparison between the long and short structures of the Spine Functional Index (SFI)

Structures Chi-square/DF CFI TLI RMSEA (90% CI) AIC BIC
25 items 1.94 0.896 0.887 0.070 (0.061,0.079) 1867.763 2031.156
10 items 1.88 0.959 0.947 0.068 (0.042,0.093) 635.275 700.632

CFI Comparative Fit Index, TLI Tucker-Lewis index, RMSEA Root Mean Square Error of Approximation, C/ confidence interval, AIC Akaike Information Criterion, BIC
Bayesian information criterion

[

9-68 0.68 0.80 045 077 0.64 077 055 0.61 0.79

|

i3 i6 i10 i1 i12 i13 i17 i20 i22 i24

Fig. 1 Path diagram of the 10-item Brazilian version of the SFl with values representing the factor loadings between the domain and each item.

Table 5 Correlation among Spine Functional Index (SFI) with 10

items and other instruments. Table 6 Reliability and internal consistency of the Spine

Functional Index (SFI) with 10 items

Instruments SFI-10
Variable Value

Numerical Pain Rating Scale rho =-0.526, p <0.001

RMDQ-g tho = 0777, p <0.001 Mean (standard deviation)

SF-36 Test 75.54(17.03)
Functional capacity rho =0.718, p <0.001 Retest 7883 (1599
Physical limitation tho = 0,577, p <0.001 Intraclass correlation coefficient 0.826
Pain tho = 0,630, p <0.001 Confidence interval at 95% 0.701,0.902
General health status rho = 0.493, p <0.001 Standard eror of measurement
Vitality tho = 0439, p <0.001 f/ocore ;‘gz
Social aspects rho = 0.434, p <0.001 '

Emotional aspects rho = 0.485, p <0.001 Minimum detectable change
Mental health rho = 0.459, p <0.001 score 1942
% 2515
SFI Spine Functional Index, RMDQ-g Roland-Morris Disability Questionnaire for Cronbach’s alpha 0864

general pain, SF-36 36-Item Short-Form Health Survey questionnaire
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Context within the current literature

In this sample, 70% of participants were female which was
in contrast to the Chinese sample (25%) [11] and Persian
(46%) [10], but closer to the Spanish (58%) [12], Turkish
(58%) [14], Polish (60%) [15], and English language (57%)
[1] versions, but closest to the Korean (63%) [13]. This
Brazilian bias may be explained by the recognized higher
prevalence of chronic pain reported by women in Brazil
[31], and their higher use of health services in terms of
frequency for preventive and diagnostic purposes [32].
Moreover, the mean pain intensity observed in this study
(NPRS=5.86) is similar to that reported in previous Bra-
zilian chronic pain [28, 33] and PROM pain validation
studies [34]. In terms of the spine region, the low back
was the most affected (49%), followed by the thoracic
(31%) and cervical (20%) regions. This parallels the find-
ings in the original SFI (50%) [1], Turkish (53%) [14], Chi-
nese (52%) [11], Polish (50.7%) [15], and Spanish (49%)
[12] studies. In contrast, in the Persian version, the neck
(50%) was the most affected region, followed by the lower
back (38.8%) [10].

Regarding the factor loading of the SFI-10-Br, items11
(0.45) and 20 (0.55) were lower than the remaining eight
items. Item 11 is related to sleep, and with the lowest fac-
tor loading, suggests this was the action least affected
by pain. However, most people living with chronic pain
do suffer sleep disturbances [35], being 18 times more
likely to develop insomnia. There is a recognized bidi-
rectional relationship between sleep and pain [36], where
sleep disturbance is an important factor in pain progno-
sis. This study’s finding could potentially be explained by
the relatively low age (29 years) and moderate chronicity
(48 months). In contrast, item 20 is associated with sit-
ting. This low factor-loading may be related to the sample
diversity, in terms of the spine regions affected by pain,
and that sitting is less affected for individuals with neck
and thoracic pain (i.e., 51% of the sample). However, it
is important to note that prolonged sitting is well recog-
nized at inducing neck pain [37]. A further consideration
may be that sleep and sitting, with loadings that substan-
tially exceeded the accepted 0.30 cut off, are simply the
least of the 10 actions affected, but more important to the
study participants than the 15 items not retained within
this shortened PROM.

In the factor analysis of the original 25-item SFI, sig-
nificant variance in the factor structure was reported
and a shortened version recommended [1] (i.e., English
[1], Spanish [12], Persian [10], Turkish [14], & Chinese
[11]). The Chinese version evaluated the content valid-
ity of the SFI to verify the need to remove redundant
items, but the response trends and total item correla-
tions showed this was not required [11]. Similarly, the
Persian version was subjected to CFA with inconclusive
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results within the methodological analysis and sample
size limitations such that the factorial structure was
neither confirmed or denied [10]. In contrast, the Span-
ish [12], Polish [15], Korean [13], and Turkish [14] SFI
versions did not perform CFA.

For the construct validity, the high negative correla-
tion with the RMDQ-g (rho=-0.777) parallels the spine
regional PROM findings for the Turkish (ODI, r=0.71;
FRI, =0.52) [14], Chinese (FRI, r=0.85; ODI, r=0.75)
[11], Spanish (RMDQ, r=0.79) [12], Persian (RMDQ,
r=0.69) [10], Polish (ODI, r=0.82; NDI, r=0.82) [15],
and English (FRI, r=0.85) [1] studies. Similarly, high
SFI-10-Br correlation in this study with the SF-36 func-
tional capacity domain (rho = 0.718) was superior to
the correlations observed in the Spanish (r=0.46) [12],
Polish (r=0.42) [15] and Chinese (r=0.70) [11] studies.

The SFI internal consistency finding in this study
was high (a=0.86) which indicates the questionnaire
items correlate adequately (i.e. measure the same con-
struct) [38]. Similarly, other studies found adequate o
values in the Turkish («=0.85) [14], Persian («=0.81)
[10], Spanish (a=0.85) [12], Chinese («=0.91) [11], and
English (a=0.91) [1] studies. For reliability, the ability
to consistently reproduce a result [18], the finding was
high (ICC,,=0.82), indicating coherence, precision,
stability, equivalence, and homogeneity [18]. Although
notably lower than that of the original SFI-10 and
25-item SFI (ICC,;=0.97), the Chinese (ICC,;=0.96),
Turkish (ICC,,=0.95), Persian (ICC,;=0.96), Span-
ish (ICC,,=0.96), and Polish (ICC,,=0.97) versions,
reliability did substantially exceed the required mini-
mum cut off (>0.75) [29]. The SEM and MDC,, find-
ings are calculated directly from, and dependent
on, reliability. Consequentially, the MDC,, (25.15%)
is markedly higher than found for the SFI-25 Eng-
lish (MDCgy=6.4%), Polish (MDCgy;=7.3%), Persian
(MDCgyy=4.6%), Turkish (MDCy, =7.1%), and Span-
ish (MDCy,=6.9%); and that of the SFI-10 English
(MDCy,=9.0%) and extracted Polish (~10.5%). The rea-
sons for this difference in reliability and subsequently
the error, is potentially due to: the sample being chronic
patients with the time between tests being seven days,
as opposed to three days in some acute studies; the
sample size (n=43) being smaller than that of other
studies such as the SFI-10 (n=104), the original SFI-25
(n=56) and the Polish (#=210) but exceeded the Persian
(n=31); and that recruitment and PROM completion
was achieved completely online with no face-to-face or
health professional interaction or feedback. However,
this does not fully explain the differences as chronic
patients and a seven-day retest times were used in
both the Spanish and Turkish SFI-25 studies. Perhaps
it is due to the sample itself and cultural variations. In
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either case, this substantial difference will need to be
reviewed in further SFI-10 research.

The SFI benefits are not limited to monitoring treat-
ment effectiveness, as multiregional spinal pain is a com-
mon problem with significant prevalence in the general
population [39]. In light of this, the SFI-10 could be used
to gradually replace other single-region spine PROMs
with uncertain factor structure, and as a first contact tool
to screen, identify, predict, and detect spine-related dis-
orders. Consequently, the SFI-10 as a shortened version
will optimize the clinical and scientific applicability, since
it reduces the number of errors and the administration
time, while maintaining the same quality of information
obtained.

Overall, this new shorter 10-item version improves not
only the psychometric validity but also the practicality
from a reduction in the burden for both the respondent
and the health professional. This is consistent with the
SFI-10 development and validation study findings [40],
and extremely significant, as practicality and clinical bur-
den, the time required to complete and score a PROM, is
reported by professionals as one of the most significant
barriers to PROM use in routine clinical patient care [41].
These findings should contribute to the efficiency of using
a single whole-spine questionnaire to assess patients with
pain and dysfunction in one or more spine regions, and
to guide future research on this topic.

Strengths and clinical applicability

This study’s strengths were that the internal structure
options of the SFI-Br and the shortened SFI-10-Br were
both tested using CFA, with a better model fit only in the
10-item version, including lower AIC and BIC values.
The shortened SFI-10 CFA results were consistently more
favorable than the original 25-item SFI. Further, all con-
struct validity hypotheses were confirmed by the correla-
tions between the SFI-Br-10 and the criteria instruments,
which fulfilled and exceeded the COSMIN guidelines
75% minimum [18]. Additionally, the sample population
extends the original SFI evidence which has been limited
to clinical and rehabilitation centers and not representa-
tive of the general population [10]. The current study fills
this gap.

Limitations and prospects for novel studies

The literature supports PROM administration in a variety
of ways, this includes in-person surveys, telephone calls,
technology-based online surveys, and self-administered
surveys [42, 43]. In contrast, data collection for this study
was conducted in an online format and consequently no
physical examinations were performed. Further, we rec-
ommend that future studies further evaluate the SFI-10
reliability and subsequent MDCy, and the responsiveness
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to verify the questionnaire’s ability to detect clinical
improvement after treatment and the minimum clini-
cally important difference found in the validation study.
Finally, it is suggested that future studies include psycho-
social variables in their eligibility criteria, as their influ-
ence on individuals with chronic pain is well established.

Conclusion

The SFI was successfully translated and culturally adapted
for use by Brazilians. The SFI-10-Br demonstrated an
unequivocal one-factor structure, high construct and
criterion validity with adequate internal consistency;, reli-
ability, and error. Further research is required to clarify
these properties along with longitudinal studies to deter-
mine responsiveness and error.

Implications for rehabilitation

The SFI Brazilian version was successfully produced
with the 10-item version;The 10-item version showed an
unequivocal one-factor structure;The 10-item version
showed high construct and criterion validity, reliability,
internal consistency, and satisfactory error.
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