
Introduction

Next to the common cold, low back pain is the most
common reason individuals visit a physician’s office [1]
and 54% of individuals have experienced neck pain
within the last six months [2]. Given the high prevalence
of low back and neck pain, it is important that practi-

tioners and researchers be able to utilize self-report
measures with adequate psychometric properties to as-
sess outcome from rehabilitation and to determine the
effectiveness of interventions in clinical trials. The Osw-
estry [3] questionnaire for patients with low back pain
(LBP) and neck disability index for patients with neck
pain [4] are region-specific health-related quality of life
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Abstract Main Problem: The pur-
pose of this study was to validate the
psychometric properties of the
functional rating index (FRI),
establish the instrument’s minimum
clinically important difference
(MCID), and compare its psycho-
metric properties with the Oswestry
questionnaire. Methods: This was a
cohort study of patients with low
back pain (LBP) undergoing physi-
cal therapy. One thirty one patients
with a primary complaint of LBP
participating in a clinical trial were
assessed at baseline and at a 1- and
4-week follow-up. Test-re-test reli-
ability was examined using the in-
traclass correlation coefficient, and
validity was examined by determin-
ing the association between the FRI
and Oswestry, a concurrent measure
of disability. Responsiveness was
examined by calculating the stan-
dard error of the measure, minimum
detectable change, area under a re-
ceiver operating characteristic curve,
and minimum clinically important
difference. Changes in clinical status
at each follow-up period were com-

pared to the average of the patient
and therapist’s perceived improve-
ment using the 15-point global rat-
ing of change scale. Results: Test-
retest reliability of the FRI was
moderate, with an intraclass corre-
lation coefficient equal to 0.63 (0.35,
0.80). Validity of the FRI was sup-
ported by a moderate correlation
between the FRI and Oswestry
(r=0.67, P<0.001). Area under the
curve for the FRI was 0.93 (0.89,
0.98), and the minimum clinically
important difference was approxi-
mately nine points. Conclusions: The
FRI is less reliable than the Osw-
estry but appears to have compara-
ble validity and responsiveness.
Before the FRI can be recommended
for widespread use in patients with
neck and low back pain, it should be
further tested in patients with neck
pain.
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measures commonly used in research and clinical prac-
tice for patients with spinal disorders. However, many
patients complain of both neck and low back pain,
requiring patients to complete multiple instruments for a
single episode of care. The functional rating index (FRI)
is a self-report measure developed to overcome this lim-
itation by merging similar constructs from the Oswestry
and neck disability index into a single instrument, thus
for use in patients with neck and/or LBP [5]. Of the ten
items included on the FRI, nine represent domains cov-
ered in the Oswestry and/or neck disability index. Seven
items are represented in the neck disability index, and
eight are represented in the Oswestry. An additional item
related to the frequency of pain was added based on its
ability to predict recovery musculoskeletal conditions [5].

Preliminary findings suggest that psychometric
properties of the FRI are sufficient for use in patients
with spinal disorders [5]. However, few studies have been
done to validate these findings [6]. Furthermore, the
instrument’s minimum clinically important difference
(MCID) has not been determined. Therefore, the pur-
pose of this study was to validate the psychometric
properties of the in patients with LBP, establish the
instrument’s minimum clinically important difference,
and compare its psychometric properties with the Osw-
estry questionnaire.

Materials and methods

Patients were participants in a multicenter randomized
clinical trial of physical therapy interventions. Patients
with a primary complaint of LBP with or without lower
extremity symptoms, age between 18 and 60 years, and a
minimum score of 30% on the Oswestry disability ques-
tionnaire were invited to participate. Patients were
required to have at least a baseline Oswestry score of 30%
to minimize the potential for a floor effect to occur, which
was a requirement for the design of the clinical trial [7].
Patients with a history of cancer, rheumatoid arthritis,
spinal fracture, osteoporosis, and positive neurologic
signs (i.e, positive straight leg raise or altered reflexes,
sensation, or strength) were excluded. The study was
approved by each site’s Institutional Review Board, and
all the patients provided consent prior to participation.
The 131 patients reported here represent the total
enrollment in the clinical trial. A total of 13 physical
therapists at eight clinics located in a variety of healthcare
settings and geographical regions throughout the United
States participated. The number of subjects treated by
each therapist ranged from 1 to 32, with a mean of 10.1
(SD 9.7). The mean number of patients seen at each site
ranged from 3 to 34, with a mean of 16.4 (SD 11). The
mean response rate on the FRI ranged from 80%–100%,
with a mean of 95% (SD 7%). No differences in a
response rate were observed between sites (P=0.375).

A baseline examination was performed for all pa-
tients, during which disability was assessed using the
FRI [5] and the modified Oswestry, a concurrent mea-
sure of disability [8]. Lower scores for both instruments
represent less disability. Previous research has demon-
strated the modified Oswestry as having high levels of
reliability, validity and responsiveness and is a widely-
used region-specific self-report measure for patients with
LBP [8], thus suitable for comparison purposes. Patients
enrolled in the study were randomly assigned to receive
either a combination of manipulation and a lumbar
stabilization exercise program or a lumbar stabilization
exercise program alone. Outcome measures were re-
peated both at one and four weeks after the beginning of
treatment. No significant differences in response rates
existed between the sites.

At each of the follow-up examinations, patients and
the treating therapist were asked to rate the overall
change in the patient’s status since the beginning of the
physical therapy treatment using a 15-point rating scale
described by Jaeschke et al. [9]. The global rating of
change ranges from )7 (‘‘a very great deal worse’’) to 0
(‘‘about the same’’) to +7 (‘‘a very great deal better’’).
Intermittent descriptors of worsening or improving are
assigned values from )1 to )7 and from +1 to +7,
respectively. Therapists and patients were blinded to
each others’ ratings. Ratings of the therapist and patient
were averaged to balance the input of the therapist and
patient [8], with the correlation between the therapist
and patient ratings equal to 0.85. Patients with an
average rating of +3 (‘‘somewhat better’’) or greater
were considered to have improved. Patients with an
average rating of +2 (‘‘a little bit better’’) to )2 (‘‘a little
bit worse’’) were considered to have remained stable.
Patients with an average rating of )3 (‘‘somewhat
worse’’) or smaller were considered to have worsened.
The global rating of change has been well validated and
extensively used in research as an outcome measure and
as an external reference standard to compare outcome
measures [10, 11].

Data Analysis

Test-re-test reliability of the FRI was examined using the
intraclass correlation coefficient, formula 2, 1 [12]
among the subgroup of patients (n=41) whose condi-
tion remained stable at the one-week follow-up based on
the average patient and therapist global rating. Validity
of the FRI was examined by calculating the association
between the FRI and the Oswestry scores at baseline
using the Pearson product-moment correlation coeffi-
cient. Responsiveness of the FRI was first characterized
by calculating the statistically meaningful change [13]
based on the FRI’s standard error of measure and test-
retest reliability [14, 15]. Although no consensus exists as
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to how much change must occur to confidently exceed
the bounds of measurement error, previous researchers
have reported one standard error of measure as the best
measure of meaningful change on health-related quality
of life measures [16]. We used 1.96* standard error of
measure to calculate the statistically meaningful change,
which represents the statistical amount of change nec-
essary to confidently exceed measurement error.
Responsiveness was further characterized by calculating
the area under the receiver operating characteristic
curve, which can be used as a quantitative method for
assessing a scale’s ability to distinguish patients who
have improved from those who have not based on the
global rating of change [17–19]. (Fig.1). The MCID was
determined based on the 4 week follow-up to be the
magnitude of change associated with the uppermost left-
hand corner of the curve, where both sensitivity and 1-
specificity are maximized [8]. These procedures were
repeated using the Oswestry scores for comparison
purposes. We have also characterized the responsiveness
for the FRI and Oswestry by calculating the standard-
ized effect size at 1- and 4-week follow-up among the
patients judged to have improved using the previously
defined cutoffs on the average global rating of change. It
was calculated as the mean change score divided by the
standard deviation of the baseline score for the improve
patients. This ratio captures the amount of change in the
instrument relative to the random fluctuation in baseline
scores[20].

Results

Descriptive characteristics for the entire sample of pa-
tients (n=131) are reported in Table 1. Test-re-test

reliability of the FRI was moderate, with an intraclass
correlation coefficient (ICC) equal to 0.63 (0.35, 0.80).
The ICC for the Oswestry was 0.78 (0.62, 0.88). The
validity was supported by a moderate correlation coef-
ficient between the FRI and Oswestry (r=0.67,
P<0.001). The area under the curve for the FRI was
0.93 (0.89, 0.98), which was similar to that demonstrated
by the Oswestry, with an area under the curve of 0.93
(0.88, 0.98). An MCID of 8.4 points was established for
the FRI compared with an MCID of nine points for the
Oswestry. Table 2 demonstrates that mean improve-
ments on the FRI and Oswestry exceeded the MCID for
each instrument at both the 1- and 4-week follow-up,
suggesting that patients generally experienced clinically
meaningful change in response to rehabilitation. With
an intraclass correlation coefficient of 0.63 and a com-
mon standard deviation of 12.3 points, the standard
error of measure for the FRI was 7.5 points. Thus the
statistically meaningful change for the FRI was 15
points (1.96 * 7.5). With an intraclass correlation coef-
ficient 0.78 and a common standard deviation of 13.9
points, the standard error of measure for the Oswestry
was 6.5 points. The statistically meaningful change for
the Oswestry was therefore 12.8 points (1.96*6.5). The
values of the standardized effect sizes for the two
instruments are reported in Table 2.

Discussion

The FRI offers several advantages for clinicians. First,
although we did not record the time necessary to com-
plete the FRI in this study, previous work that reported
the average time necessary to complete and score the
instrument was only 78 s, attesting to its clinical utility
[5]. Reducing the administrative burden of having
patients complete separate region-specific self-report
measures is especially beneficial for patients with com-
plaints of both neck and low back pain. Unlike outcome
measures specific to the neck or low back, the FRI can
also be used to compare relative magnitudes of disability
between these regions.

Table 1 Demographic and baseline self-report measures. Values
represent the mean (SD), except where noted otherwise (when the
% sign represents the percentage of the sample)

Variable (n=131)

Age (years) 33.9 (11)
Gender (no. of females) 55 (42%)
Duration of symptoms £ 6 weeks 87 (66%)
Duration of symptoms £ 3 weeks 60 (46%)
Body mass index (kg/m2) 27.1 (4)
Medication use for LBP (no. of patients) 110 (84.0%)
Current smoking status (no. of patients) 30 (22.9%)
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Fig. 1 Receiver operating characteristics curves for the FRI and
Oswestry at the 4-week follow-up. The circled values are the points
nearest the uppermost left-hand corner of the graph and represent
the minimum clinically important difference for each instrument
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Despite these advantages, it has been suggested that
because most spine research focuses on one region of
the spine, the value of the FRI for researchers is less
clear [21]. Researchers are more concerned about a
measure’s psychometric properties than its clinical util-
ity and will be reluctant to abandon widely-used
self-report measures such as the Oswestry and neck
disability index unless comparable psychometric prop-
erties can be demonstrated. The results of this study
demonstrate that although slightly less reliable, the FRI
appears to be sufficiently valid, demonstrated by the
strong correlation of the FRI with the Oswestry. Similar
areas under the curve for the FRI and Oswestry suggest
that the FRI is equally effective in distinguishing
between patients who have improved and those who
have not.

Although region-specific measures are used in re-
search to make comparisons between groups, it is also
helpful to have information that can improve decision-
making for individual patients. Therefore, clinicians
must have a sense for how much change is necessary
before the change is considered meaningful. Meaning-
ful change can be considered from both a statistical
and clinical perspective [22]. From a statistical per-
spective, calculation based on the measurement error is
used to determine the amount of change needed to be
certain, within an established level of confidence, that
‘‘true change’’ has occurred [23]. The statistically
meaningful change for the FRI was based on the
standard error of measure. The disadvantage of this
perspective is that it fails to consider the clinical
importance of the change.

The MCID overcomes this limitation in that it is
patient-centered, representing the amount of change in a
measure that needs to be observed before the change can
be considered clinically meaningful [22]. A patient’s level
of improvement on a self-report measure can then be
examined in the context of the MCID for a particular
instrument to determine whether a clinically meaningful
change has occurred. This was the first study to char-
acterize the MCID for the FRI. The MCID of approx-
imately nine points for both the FRI and Oswestry again
suggest similar levels of responsiveness. However, pre-
vious studies demonstrated the MCID on the Oswestry
to be lower than in our study. One study reported an
MCID of size points [8], whereas another reported a

MCID between four and size points [24], suggesting the
Oswestry may be slightly more responsive. Our study
supports similar responsiveness of the FRI and Osw-
estry. Values of nine points in the MCID for both
instruments and statistically meaningful change of 15
points for the FRI and 13 points for the Oswestry were
very similar.

Some may question how to interpret our finding that
the MCID is smaller than the statistically meaningful
change. However, some researchers have speculated that
the MCID may be less than the minimum level of sta-
tistical change [16, 25, 26]. One reason why the MCID
was lower than the statistically meaningful change in this
study may be attributable to the relatively lower ICC of
the patients whose clinical status remained stable,
resulting in a larger SEM. Two reports have indicated
that a 1-SEM criterion best approximated the MCID
using the Chronic Respiratory Disease Questionnaire in
patients with chronic obstructive pulmonary disease [13,
16], The authors suggested that the 1-SEM criterion may
be an accurate estimate of the MCID. This was the case
in our study since the MCID value was closer to 1-SEM
than 1.96*SEM.

One of the limitations of this study is that the Osw-
estry may not be the ideal reference standard because the
FRI was in part derived from this instrument. Future
studies could further examine the validity of the FRI
using a more general measure of function and disability
such as the Physical Function Subscale of SF-36. Be-
cause patients were required to have a minimum level of
disability on the Oswestry of 30%, our findings may not
be generalizable to patients with lower levels of disabil-
ity. Finally, future research needs to validate the psy-
chometric properties of the FRI in patients with neck
pain using a variety of statistical and clinically mean-
ingful methods. In the light of these considerations,
combined with the FRI’s lower reliability, future re-
search is necessary before the FRI can be recommended
for widespread use.

Conclusion

The FRI is less reliable than the Oswestry but appears to
have comparable validity and responsiveness. Before the
FRI can be recommended for widespread use in patients

Table 2 Baseline and follow-up data, change scores, and standardized effect sizes for the FRI and Oswestry

Baseline 1-week
follow-up

4-week
follow-up

1-week change 4-week
change

1-week
effect size

4-week
effect size

FRI- mean (SD) (range) 55.1 (11.9) (34.4–92.5) 38.0 (17.3) 28.6 (20.7) 17.1 (17.1) 26.4 (21.2) 2.08 2.92
Oswestry- mean (SD) (range) 41.2 (10.4) (30–76) 28.1 (14.7) 21.6 (17.5) 13.1 (15.9) 19.6 (18.4) 1.97 2.53

Higher mean values at individual follow-ups represent greater disability. Higher change scores represent greater improvements in dis-
ability
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with neck and low back pain, it should be further tested
in patients with neck pain.
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Air Force or Department of Defense.
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