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™ Is a Condition-Specific Instrument for Patients with
Low Back Pain/Leg Symptoms Really Necessary?

The Responsiveness of the Oswestry Disability Index, MODEMS,

and the SF-36

Thomas L. Walsh, MS, PT, OCS, Dip MDT,*§ Brett Hanscom, MS,#
Jon D. Lurie, MD, MS,*1§|| and James N. Weinstein, DO, MS*t1§||

Study Design. Analysis of longitudinal data collected
prospectively from patients seen in 27 National Spine
Network member centers across the United States.

Objective. To evaluate the responsiveness of the Os-
westry Disability Index, MODEMS scales, and all scales
and summary scales of the MOS Short-Form 36 (SF-36)
for patients with low back pain/leg symptoms.

Summary of Background Data. The responsiveness of
general and condition-specific health status instruments
is a key concept for clinicians and scientists. Various au-
thors have explored responsiveness in common surveys
used to assess spine patients. Although it is generally
believed that condition-specific measures are more re-
sponsive to change in the condition under study, in the
case of low back pain, most authors agree that further
exploration is necessary.

Methods. Patients with diagnoses of herniated disc,
spinal stenosis, and spondylosis from the National Spine
Network database who completed baseline and 3-month
follow-up surveys were analyzed. Patient-provider con-
sensus regarding improvement, worsening, or no change
in the condition was selected as the external criterion.
Responsiveness was evaluated using ROC curve analysis
and effect size calculations.

Results. Nine hundred and seventy patients had com-
plete data at baseline and 3 months. At follow-up, 68% of
the patients had consensus improvement. Based on ROC
analysis, scales assessing pain were significantly more
responsive than scales assessing function. There were no
significant differences between the condition-specific
scales and their equivalent general-health counterpart.
The scales with the highest probabilities of correctly iden-
tifying patient’s improvement were: the condition-specific
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pain scale from MODEMS (PAIN, ROC = 0.758); the com-
bined pain and function scale from MODEMS (MPDL,
ROC = 0.755); the general pain scale from the SF-36 (BP,
ROC = 0.753); the combined pain and function scale from
the SF-36 (PCS, ROC = 0.745); the condition-specific func-
tion measure from the Oswestry (ODI, ROC = 0.723); and
the physical function measure from the SF-36 (PF, ROC =
0.721). A similar rank order was typically maintained with
effect size calculations. Results were nearly identical in
patients with multiple non-spine-related comorbidities
and in patients with high degrees of perceived disability.
The BP scale was most responsive to worsening of
symptoms.

Conclusion. For studies of patients with low back prob-
lems, the general SF-36 may be a sufficient measure of
health status and patient function, without the need for
additional condition-specific instruments. Pain scales ap-
pear to be the most responsive measures in patients with
low back pain. [Key words: responsiveness, SF-36, Oswe-
stry Disability Index, National Spine Network, low back
pain] Spine 2003;28:607-615

Low back pain (LBP), often with associated leg symp-
toms, is a common disorder that causes significant dis-
ability. Unfortunately, physiologic measurements have
shown little relevance for patients with back and leg
symptoms. It is therefore difficult to apply traditional
clinical measures of “success” and “effectiveness” in this
patient population. For these reasons, surveys of patient
self-reported health and function have become common
tools for assessing patient outcome. Although these sur-
veys are becoming ubiquitous, it remains unclear which
surveys are most useful and how many surveys are nec-
essary to adequately assess whether clinical treatments
have been effective.®

Health status assessment surveys typically fall into
two categories, general and condition-specific. General
health surveys measure overall health with a broad range
of questions covering a variety of aspects of health. Con-
dition-specific instruments focus on the specific symp-
toms or functional impact of a particular condition. It is
commonly felt that the usefulness of general measures
lies in their ability to allow comparisons among patients
with the same condition as well as between patients with
different conditions. Moreover, general measures may be
able to identify unsuspected side effects from a new treat-
ment. Advocates for condition-specific surveys theorize
that these measures should be more responsive to change
in the condition under study compared to general health
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measures, especially in patients with multiple comorbidi-
ties. These goals—measuring general health across dif-
fering diseases and measuring the specific impact of a
particular condition in a specific population— have the
potential to be mutually exclusive, and it is therefore
typically recommended that both types of measures be
used clinically and for research.

Utilization of both types, however, increases respon-
dent burden, creates redundancy, and adds to data col-
lection and analysis burdens. If a general measure were
as responsive as a condition-specific measure for a par-
ticular condition, the benefits of the general measure
could be maintained, and the condition-specific measure
could be culled without risk of losing information.

A commonly used set of outcomes instruments in pa-
tients with LBP/leg symptoms is the condition-specific,
function assessing Oswestry Low Back Pain Disability
Questionnaire, the condition-specific pain and function
assessing MODEMS questionnaire, and the general
health, pain, and function assessing SF-36. The SF-36
has been systematically developed and rigorously ana-
lyzed, meeting criteria for internal consistency, reliabil-
ity, and validity for use in the general population and in
patients with symptoms of back pain and sciatica with
and without surgical intervention.®!%1%:19:22:27.28 The
Oswestry is a common condition-specific tool that has
been used in over 200 published articles since its incep-
tion in 1980.%1%12 The MODEMS questionnaire is
also widely used, but its reliability and validity have not
been as rigorously assessed.””> Whether the condition-
specific measures (Oswestry and MODEMS) offer in-
creased responsiveness over the SF-36 to changes in spine
conditions has not been conclusively demonstrated.

Using the National Spine Network (NSN) database,
we endeavored to quantify the ability of these surveys to
detect changes in spine conditions, i.e., their responsive-
ness, and to assess whether the condition-specific surveys
are necessary in order to adequately measure changes in
spine conditions.

B Methods
The National Spine Network and the NSN Health Status

Survey. The National Spine Network is a consortium of spine-
care centers from across the United States that collaborate in
collecting outcomes data on their patients. The NSN has devel-
oped an outcomes survey specifically for spine patients—the
NSN Health Status Survey—that contains both patient- and
clinician-based questions. The NSN was formed in 1995 and
since that time, the organization has collected over 100,000
questionnaires. Data collection is ongoing.

The patient portion of the NSN survey includes the Oswe-
stry Low Back Pain Disability Questionnaire, version 2.0 with
the pain question (item 1) removed, a portion of the MODEMS
low back questionnaire, and the SF-36 Health Survey, as well
as a variety of questions regarding demographics, symptom
history, and comorbid illness. The clinician survey contains a
brief reporting of clinical symptoms, diagnoses, and treatment
plans. Participating clinicians administer the survey to patients
when they arrive at a clinic for the first time and subsequently at

follow-up visits. In addition to the original set of questions, the
follow-up visit survey asks both the patient and the clinician to
evaluate progress, or worsening, of the spine condition.

Study Cohort. Patients with diagnoses of herniated nucleus
pulposus, spinal stenosis, or spondylosis from the NSN Data-
base with an initial-visit survey and a follow-up visit survey at
3 months were selected for this analysis. The Oswestry ques-
tions were not added to the NSN Health Status Survey until
1998, so only patients who completed their initial visit after
January 1998 were selected. Limiting to these criteria produced
970 patients with 3-month follow-up. Among patients in our
study sample, 27% had surgery, 31% had injections, 61% took
medications, 53% had physical therapy, 18% had manipula-
tion (e.g., chiropractic), 52% did home exercise, 10% used a
splint or brace, 6% had other interventions, and 7% had re-
ported having no interventions. Most patients had multiple
forms of treatment.

Patient and Clinician Report as Criteria for Change. Pa-
tient and clinician consensus was used as a measure of the
“true” change in the patient’s condition from initial evaluation
to follow-up. At the time of follow-up, patients provided an
overall assessment of their progress on a five-point scale:
“Compared to when you last completed this questionnaire, is
your musculoskeletal condition 1) much better now; 2) some-
what better now; 3) about the same; 4) somewhat worse now;
5) much worse now.” Physicians provide an independent as-
sessment on a five-point scale: “Patient progress 1) major im-
provement; 2) minor improvement; 3) no change; 4) minor
worsening; 5) major worsening.”

These two scales were reduced to a single dichotomous “im-
provement” variable as follows: if both the patient and the
clinician agreed that some improvement had occurred (patient
reported either “much better” or “somewhat better” and clini-
cian reported “major improvement” or “minor improve-
ment”), then the patient was considered to have improved. If
only the patient or the clinician rating was available, that single
rating was used to determine whether the patient had im-
proved. If both clinician and patient reported no change or
worsening, or if there was disagreement between the patient
and clinician, the patient was considered to have not improved.

Patient “worsening” was defined in a similar manner, with
patients who had both self-reported worsening and clinician-
reported worsening being defined as “worse.” Two subgroups
were analyzed as well: 1) patients with self-reports of two or
more comorbidities; and 2) patients reporting severely low
physical functioning, defined as a baseline Physical Component
Summary and Oswestry Disability Index scores below the pop-
ulation median.

Oswestry. The Oswestry Low Back Pain Disability Question-
naire is a 10-question, low back-specific instrument designed to
measure disability in spine patients.'® The NSN Health Status
Survey uses 9 of the 10 items (items 2—10) from the American
version of the questionnaire developed by the American Acad-
emy of Orthopedic Surgeons for the MODEMS project. Each
question has 6 possible responses that are scored from 0 to S.
All scores are summed and divided into the highest possible
score of 45, producing a 0 to 100-percentage scale, with 0
representing no disability and 100 representing complete dis-
ability. For missing responses, the total possible score is re-
duced (e.g., the highest possible score for 8 responses would be
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40). This scale is referred to as the Oswestry Disability Index
(ODI). For ease in clinical interpretation, this score was then
subtracted from 100. This inversion yields a scale that “moves”
similarly to the SF-36 and MODEMS scales, where 0 represents
complete disability and 100 represents normal function. The
inversion of the score does not affect any statistical calculations
or mathematical relationships. Clinicians/scientists accus-
tomed to the traditional reporting of the ODI should pay spe-
cial attention to this inversion when interpreting the absolute
disability of the subjects in this study.

MODEMS. The Musculoskeletal Outcomes Data Evaluation
and Management System (MODEMS) is a collection of out-
comes instruments for musculoskeletal conditions. The Lum-
bar Spine Instrument contains a variety of spine-specific pain
and symptom questions, as well as the Oswestry questionnaire.
Many of the pain and symptom items on the NSN Health
Survey are identical to the MODEMS items. Several measure-
ment scales can be calculated from responses to the survey,
including a comorbidity index, a measure of patient expecta-
tions, a neurogenic symptom scale, and a pain/disability scale.
For the purposes of this study, only the pain/disability scale was
used.

The MODEMS Pain and Disability Lumbar (MPDL) scale is
a combination of the nine Oswestry questions (described ear-
lier), the question “In the past week, how often have you suf-
fered: low back and/or buttocks pain?” (six-item response from
“none of the time” to “all of the time”), and the question “In
the past week, how bothersome have these symptoms been?
Low back and/or buttocks pain?” (six-item response from “not
at all bothersome” to “extremely bothersome”). The sum of
patient responses to these 11 questions is divided into the max-
imum possible score, yielding a percent (0-100) scale.

The PAIN scale (not an official MODEMS scale) is a com-
bination of the two (non-Oswestry) questions from the MPDL
scale, and the two additional questions: “In the past week, how
often have you suffered: leg pain?” (six-item response from
“none of the time” to “all of the time”), and “In the past week,
how bothersome have these symptoms been? Leg pain?” (six-
item response from “not at all bothersome” to “extremely
bothersome”). The sum of patient responses to these 4 ques-
tions is divided into the maximum possible score, yielding a
percent (0-100) scale.

The SF-36. The Short Form 36 Health Survey is a 36-item
general health instrument that measures 8 domains of health.*®
Multi-item scales have been developed to represent aspects of
the following eight physical and mental health domains: Phys-
ical Functioning (PF), Role Physical (RP), Bodily Pain (BP),
General Health (GH), Vitality (VT), Social Functioning (SF),
Role Emotional (RE), and Mental Health (MH). Each scale is a
weighted combination of between 2 and 10 items and is scored
as a 0 to 100% score with 0 representing severe disability and
100 representing no disability. Scoring only occurs if the pa-
tient has responded to at least half of the relevant items.?”

In addition to the eight scales, the SF-36 authors have de-
veloped two summary scales that provide a more concise mea-
sure of overall physical and mental health.?” The Physical
Component Summary (PCS) and Mental Component Sum-
mary (MCS) are linear combinations of all eight of the original
scales, with the PCS heavily weighting physical measures and
the MCS heavily weighting mental health measures. The PCS
and MCS are adjusted by the population mean and standard

deviation to produce norm-based scores with a common mean
of 50 and standard deviation of 10. Thus, any score below 50
represents a decrement from “normal” health and functioning.
The summary scales are only scored if sufficient data exists to
compute all eight SF-36 scales.?”

ROC Curve Analysis. Our primary measure of responsive-
ness for the SF-36, Oswestry, and MODEMS is based on Re-
ceiver Operating Characteristic (ROC) Curve analysis. Deyo
and Centor have argued that assessing responsiveness in a scale
is akin to measuring the discriminatory properties of a diagnos-
tic test where both true and false positives and negatives may
occur.” A scale, like the diagnostic test, can be described in a
clinically meaningful way, based on its ability to correctly iden-
tify a clinically important change. As with diagnostic tests, a
survey instrument’s sensitivity is of primary importance, but its
specificity must be considered as well. Receiver Operating
Characteristic analysis, by assessing both sensitivity and spec-
ificity, provides clinically meaningful data and a more complete
assessment of a scale’s discriminatory properties. Receiver Op-
erating Characteristic analysis requires the use of a gold stan-
dard for comparison. Our study makes use of a “gold stan-
dard” measure of actual change: patient—clinician consensus
improvement. Although this is not a true gold standard, it is
difficult to argue that no improvement has occurred if both the
patient and the clinician independently and simultaneously re-
port improvement. The ROC technique estimates the probabil-
ity that a particular scale will correctly identify patients who
have improved (as measured by the gold standard: consensus
improvement). Probabilities range from 0.50 to 1.00, with 0.50
representing a scale with no ability to identify improved pa-
tients and 1.00 representing the ability to perfectly discriminate
between improved and unimproved patients. The change score
calculated for each survey by comparing the initial appoint-
ment and 3-month follow-up was entered into the ROC calcu-
lation to assess the scale’s ability to predict improvement as
measured by our gold standard.

Effect Sizes. As an additional measure of responsiveness we
calculated Effect Size statistics for each SF-36 scale, MODEMS
scale and the ODI. For patients who have improved (as mea-
sured by the patient-clinician consensus variable) the effect size
may be calculated as the mean change in score divided by the
standard deviation of the score at baseline. Generally referred
to as the Standardized Effect Size, this ratio is intended to cap-
ture the degree to which a scale changes in value above and
beyond the standard fluctuation in baseline scores.** Effect size
calculations measure the ability of the scale to detect a signal
(improvement) among the noise (normal variation) of a patient
population.

Two other measures of effect size are commonly used. The
Standardized Response Mean is computed as the mean change
score divided by the standard deviation of the change scores
themselves. This method represents a more traditional statisti-
cal standardization of the change scores.”

A third method was proposed by Guyatt and involves divid-
ing the mean change score by the standard deviation of the
change scores from a stable group of patients (i.e., patients who
got neither worse nor better).'® This is an attempt to detect
change above and beyond the random changes experienced by
patients who do not experience detectable improvement.

We examined all three versions of Effect Size in our analysis.
The rank order of responsiveness for each scale as measured by
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Table 1. Patient Characteristics of NSN Database
Compared to the Study Sample

Study

NSN Database* Cohortt

Patient Characteristics (n = 14,708) (n = 970) P Value
Age [mean (SD)] 51.2 (15) 49.4 (14) 0.000
Gender (% female) 48.7% 48.0% 0.675
Education (% college graduates) 34.5% 31.9% 0.010
Work (% working) 47.2% 43.7% 0.000
Compensation (% receiving) 10.6% 16.4% 0.000
Comorbidities [mean (SD)] 1.7(1.9) 1.5(1.6) 0.001
Duration of spine problems at 0.955
baseline

0-6 mos 23.5% 23.6%

6-12 mos 9.1% 9.7%

1-2 yrs 11.9% 11.7%

>2 yrs 55.4% 55.0%
Prior surgeries (%) 17.8% 21.1% 0.009
Baseline health status [mean (SD)]

SF-36-PF 42.4(28) 38.1(27) 0.000

SF-36-BP 29.4 (20) 24.8 (18) 0.000

SF-36-RP 16.2 (30) 10.6 (24) 0.000

SF-36-GH 60.8 (22) 61.0(22) 0.805

SF-36-MH 64.5(21) 61.6 (21) 0.000

SF-36-VT 39.5(22) 36.2 (21) 0.000

SF-36-SF 51.1(29) 46.1(27) 0.000

SF-36—RE 57.1 (44) 55.1 (44) 0.082

SF-36-PCS 30.4(9) 28.8 (8) 0.000

SF-36-MCS 46.4(12) 45.1(12) 0.001
0Dl 57.3(21) 52.3(20) 0.000
MPDL 53.3(21) 48.0 (20) 0.000
PAIN 38.5(30) 33.7(29) 0.000
Diagnosis 0.000

Herniated disk 35.6% 46.9%

Spinal stenosis 21.8% 21.7%

Spondylosis 42.6% 31.3%

PF = Physical Function; BP = Bodily Pain; RP = Role Physical; GH = General
Health; MH = Mental Health; VT = Energy and Fatigue/Vitality; SF = Social
Functioning; RE = Role Emotional; PCS = Physical Component Summary;
MCS = Mental Component Summary; ODI = Oswestry Disability Index;
MPDL = MODEMS Pain/Disability Lumbar; PAIN = MODEMS Back/Leg Pain
Scale.

* All patients from the National Spine Network Outcomes Database with a
diagnosis of herniated disk, spinal stenosis, or spondylosis.

T All patients from the NSN Outcomes Database with herniated disk, spinal
stenosis, or spondylosis who returned and completed a follow-up survey at
approximately 3 months.

ROC curve analysis was compared to the rank order of respon-
siveness for each scale as measured by Effect Size calculations.

Statistical Analysis. Comparisons of patient characteristics
were performed using x> analyses for categorical data and ¢
tests for continuous data. Estimation of ROC curve areas and
comparisons of ROC curve probabilities were performed as
described by Hanley and McNeil.'”-'® Calculations for effect
sizes were performed using methods described by Beaton® and
Guyatt et al.'® All analyses were conducted using Stata 7 (Col-
lege Station, TX).

H Results

The 970 patients eligible for this study were roughly
comparable to the 14,708 patients in the NSN database
with the same diagnoses (herniated nucleus pulposus
[HNP], spinal stenosis, spondylosis). Forty-eight percent
of the study group was female, the average age was 49,
and 32% were college graduates (Table 1). Patients in

Table 2. Responsiveness of Key SF-36 Scales, MODEMS,
and the ODI, as Measured by the Area Under the ROC
Curve* (n = 970)

Responsiveness to Improvement Responsiveness to Worsening

Scale ROC Area (95% Cl) Scale ROC Area (95% Cl)
PAIN 0.758 (0.728-0.788) SF-36-BP 0.773(0.719-0.828)
MPDL 0.755 (0.725-0.786) PAIN 0.761(0.712-0.810)
SF-36-BP 0.753 (0.722-0.783) MPDL 0.759 (0.707-0.810)
SF-36-PCS 0.745 (0.714-0.775) SF-36-PCS 0.743 (0.685-0.801)

0Dl 0.723(0.691-0.755)  0DI 0.737 (0.682-0.791)

SF-36-PF 0.721(0.689-0.753)  SF-36-PF 0.736 (0.680-0.792)
SF-36-SF 0.684 (0.650-0.717)  SF-36-VT 0.698 (0.643-0.754)
SF-36-VT 0.669 (0.634-0.704)  SF-36-GH 0.693 (0.631-0.755)
SF-36-RP 0.642 (0.613-0.672)  SF-36-SF 0.665 (0.602-0.729)
SF-36-MH 0.625 (0.588-0.662)  SF-36-RE 0.647 (0.588-0.707)
SF-36-GH 0.615(0.579-0.651)  SF-36-RP 0.641 (0.593-0.690)
SF-36-MCS 0.584 (0.547-0.621)  SF-36-MCS 0.628 (0.560-0.696)
SF-36-RE 0.560 (0.525-0.595)  SF-36-MH 0.615 (0.548-0.683)

ROC = Receiver Operating Characteristic; Cl = confidence interval; PAIN =
MODEMS Back/Leg Pain Scale; MPDL = MODEMS Pain/Disability Lumbar;
BP = Bodily Pain; PCS = Physical Component Summary; ODI = Oswestery
Disability Index; PF = Physical Function; SF = Social Functioning; VT = Energy
and Fatigue/Vitality; RP = Role Physical; MH = Mental Health; GH = General
Health; MCS = Mental Component Summary; RE = Role Emotional.

* Scales are ranked according to ROC curve area (the higher the ROC area, the
better a scale can discriminate between changed and unchanged patients).

the study group reported similar symptom duration at
baseline, with approximately 55% having had symp-
toms for more than 2 years and reported a similar num-
ber of comorbidities. Our study cohort consisted of a
proportionally greater number of patients with HNP and
fewer patients with spondylosis compared to the full
NSN sample. Our cohort tended to have lower baseline
health status. Due to the large sample size, all differences,
except for the measures of General Health and Role
Emotional, were statistically different.

Based on ROC analysis, pain scales were significantly
more responsive, statistically, than function scales (Table
2). There were no significant differences between the con-
dition-specific scales and their equivalent general health
counterpart. The statistical difference between the pain
and function measures is small and of questionable clin-
ical significance. The areas under the ROC curves are
nearly identical (Figure 1).

The scales with the highest probabilities of correctly
identifying patients’ improvement were: the condition-
specific pain scale from MODEMS (PAIN, ROC =
0.758); the combined pain and function scale from
MODEMS (MPDL, ROC = 0.755); the general pain
scale from the SF-36 (BP, ROC = 0.753); the combined
pain and function scale from the SF-36 (PCS, ROC =
0.745); the condition-specific function measure from the
Oswestry (ODI, ROC = 0.723); and the physical func-
tion measure from the SF-36 (PF, ROC = 0.721) (Table
2). A similar rank order was typically maintained with
effect size calculations. Results were nearly identical in
patients with multiple non-spine-related comorbidities
and in patients with high degrees of perceived disability.
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Responsiveness to worsening was similar to respon-
siveness to improvement in that pain measures were
more responsive than measures of function. Surpris-
ingly, most ROC scores were higher, revealing a
higher degree of responsiveness in patients with con-
sensus worsening. And here, the SF-36’s BP scale was
the most responsive (ROC = 0.773). Following were
the nearly identical PAIN (ROC = 0.761) and MPDL
(ROC = 0.759) scales from MODEMS. The PCS score
(ROC = 0.743) was next. The condition-specific mea-
sure of function ODI (ROC = 0.737) and its general
counterpart from the SF-36, PF (ROC = 0.736) were
nearly identical.

Results for the two subgroups—patients with multi-
ple comorbidities and patients with low function—were
surprisingly similar to those for the entire group. Mea-
sures of patient self-reported pain were statistically su-
perior to patient reported function. No condition-
specific measure significantly outperformed its general
health counterpart. The responsiveness of all measures
was slightly less in patients with two or more self-
reported comorbidities but the rank order was relatively
unchanged (Table 3). In patients reporting very low
function, all scales were slightly more responsive.

Effect size calculations were performed using three
standard methods. The rank orders of responsiveness by

Table 3. Responsiveness of Key SF-36 Scales, MODEMS, and the ODI, as Measured by the Area Under the ROC Curve,
Among Patients Who Have Multiple Comorbid llinesses and Patients Who Have Low Baseline Physical Function

(Below Median PCS and 0DI)

General Health Scales

Condition-Specific Scales

Scale ROC Area Scale ROC Area P Value
All patients (n = 970)
Pain scales SF-36-BP 0.753 PAIN 0.758 0.78
Pain and function scales SF-36—PCS 0.745 MPDL 0.755 0.52
Function scales SF-36-PF 0.721 0Dl 0.723 0.89
(P = 0.06)* (P = 0.04)t
Patients with 2+ comorbidities (n = 384)
Pain scales SF-36—-BP 0.714 PAIN 0.743 0.36
Pain and function scales SF-36-PCS 0.706 MPDL 0.707 0.96
Function scales SF-36—PF 0.694 0Dl 0.667 0.30
(P = 0.46)* (P =0.01)t
Patients with low baseline function (n = 380)
Pain scales SF-36-BP 0.765 PAIN 0.782 0.51
Pain and function scales SF-36—PCS 0.764 MPDL 0.793 0.24
Function scales SF-36-PF 0.753 0Dl 0.767 0.56
(P = 0.62)* (P = 0.54)t

ROC = Receiver Operating Characteristic; BP = Bodily Pain; PCS = Physical Component Summary; PF = Physical Function; PAIN = MODEMS Back/Leg Pain
Scale; MPDL = MODEMS Pain/Disability Lumbar; ODI = Oswestry Disability Index.

* P value for test comparing the ROC areas of the BP scale and the PF scale.

T P value for test comparing the ROC areas of the PAIN scale and the ODI scale.
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Table 4. Effect Sizes for Key SF-36 Scales and the ODI—Rank Ordered

Effect Size 1 (SRM)

Effect Size 2 (SES)

Effect Size 3 (Guyatt)

Rank Scale ES Scale ES Scale ES
1 PAIN 1.08 SF-36-BP 1.46 SF-36-BP 1.53
2 SF-36-BP 1.00 PAIN 1.01 PAIN 1.12
3 MPDL 0.95 MPDL 0.99 MPDL 1.02
4 SF-36-PCS 0.82 SF-36-PCS 0.97 SF-36-PCS 0.96
5 0Dl 0.82 0Dl 0.87 0Dl 0.87
6 SF-36—-PF 0.74 SF-36—-PF 0.76 SF-36—PF 0.75

ES = effect sizes; PAIN = MODEMS Back/Leg Pain Scale; BP = Bodily Pain; MPDL = MODEMS Pain/Disability Lumbar; PCS = Physical Component Summary;

ODI = Oswestry Disability Index; PF = Physical Function.

The three effect sizes calculation techniques include: 1) Standardized Response Mean (SRM); 2) Standardized Effect Size (SES); and 3) Guyatt effect size.

these measures were essentially the same as the results
presented above (Table 4).

H Discussion

Our data do not support the contention that there is
significant added value in terms of responsiveness from
using the condition-specific Oswestry and/or MODEMS
instruments in addition to the SF-36 in patients with
lumbar spine/leg complaints within the National Spine
Network. In our analysis of 970 patients, the scales as-
sessing pain were always statistically superior to the scales
measuring function; however, the condition-specific mea-
sures were never statistically superior to their general coun-
terparts. These findings were true for patients reporting
improvement and worsening, for patients with multiple co-
morbidities, as well as for patients with low baseline func-
tion. Thus, even in the samples of patients in which the
condition-specific measure would seem best suited, these
measures were not superior to the SF-36.

Responsiveness is only one characteristic to consider
when choosing a survey instrument. The ODI is shorter
than the SF-36 and if computerized survey administra-
tion is not available, it may be easier to administer and
score. If ease of administration and scoring is a top pri-
ority, then one may choose to utilize the ODI, and re-
sponsiveness would not significantly suffer. The cost of
such a decision at least includes the loss of general health
information, the ability to compare disability between
patients with differing conditions, and the possible iden-
tification of unintended side effects from new treatment.

Our sample of patients statistically differed from pa-
tients in the NSN as a whole (Table 1); however, the
differences are not large. These statistical differences are
not surprising given our sample size and given the fact
that our sample consisted of patients whose symptoms
and disability persisted for the 3-month duration of our
investigation and remained severe enough to warrant a
return visit.

The concept of responsiveness has proven challeng-
ing. Beaton et al® have suggested that the responsiveness
of an instrument should be viewed within the context of
“who” is being studied, “which” scores are being con-
trasted, and “what” type of change is being assessed. The
current study evaluates within-person clinically esti-

mated change over time per Beaton and colleague’s pro-
posed taxonomy.

The issue of condition-specific versus general mea-
sures has been studied previously by Stucki et al.** The
authors utilized the Roland-Morris Questionnaire (RMQ)
as the condition-specific tool and The Sickness Impact Pro-
file (SIP) as the general tool in an observational cohort study
of surgical outcomes for degenerative spinal stenosis. Re-
sponsiveness was calculated using the standardized re-
sponse mean, the standardized effect size, and the Guyatt
responsiveness statistic. All measures were found to be re-
sponsive, the RMQ slightly more than the SIP. This is not
surprising, as the RMQ was culled from the SIP and created
specifically for back pain patients.

In 2001, Garratt et al'® compared the condition-
specific Aberdeen Back Pain Scale and the Roland Dis-
ability Questionnaire to the general utility scale, the
EuroQol. They concluded that the condition-specific
tools were more responsive than the EuroQol. However,
as Lurie*! points out in the following commentary, the
authors’ methodology finds the condition-specific sur-
veys to show “improvement” in the scores even in pa-
tients who rated themselves as deteriorating. The exter-
nal criterion defining improvement used in this line of
research is crucial. Not all clinically defined changes, be
they physiologic or psychometric, are important changes
to patients. We dealt with this dilemma by using patient—
provider consensus as the gold standard for whether im-
provement had taken place.

In both the Stucki and Garratt articles, the condition-
specific measures (RMQ and Aberdeen) were found to
be more responsive than the general (SIP and EuroQol)
measures they were compared to. Both sets of authors
compared different measures than were used for the
current study. Other possible reasons why the SIP and
EuroQol may not have performed as well as the RMQ
and Aberdeen may be if the RMQ and/or Aberdeen were
more responsive than the ODI, or if the SIP and EuroQol
were less responsive than the SF-36. Prior work can help
shed light on these two possibilities.

The issue of which condition-specific survey is “best”
has been studied. The two most common and well-
studied instruments are the RMQ and the Oswestry. In
1997, Leclaire et al*® compared the ODI and the Roland
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Morris disability scale. The authors concluded that both
scales measure the same element: functional ability. Al-
though both were able to identify differing levels of clin-
ical severity in the patient samples used (symptoms of
low back pain only vs. sciatic symptoms), the ODI ap-
peared more sensitive in the severely disabled patients.

Beurskens et al® compared the ODI and RMQ using
ES calculations and the ROC method with a patient rat-
ing of improvement as their external criterion. The RMQ
was superior to the ODI in both methods (effect sizes of
2.02 and 0.80 and ROC of 0.93 and 0.76, respectively).
The baseline RMQ and ODI scores suggest the patients’
function was not severely limited.

These analyses reveal that of the two disease-specific
measures, the RMQ may be more suitable for patients
with less limitation in function and the ODI may be more
suitable for patients with greater limitation. Fanuele ez al
have shown that the average physical composite sum-
mary score (PCS) for patients in the NSN is roughly two
standard deviations below the population norm.'!
Fanuele et al conclude that the real physical toll of con-
ditions producing LBP-related symptoms is, perhaps, un-
derestimated. In addition, it is possible that clinics pro-
claiming to be a “spine clinic” may have patient
populations more severely compromised by their com-
plaints. For these reasons, it can be argued that the con-
dition-specific measure most sensitive to change in pa-
tients with low function should be used, and the NSN has
chosen to utilize the ODI over the RMQ.

Thus, our findings—that several of the SF-36 scales
are as responsive as the ODI and MODEMS scales— do
not appear to result from having a poor condition-specific
measure; indeed previous work suggests the ODI would be
the best measure given our patient population. The other
possibility as to why previous work has shown condition-
specific measures to be more responsive is if the general
measures used were less responsive than the SF-36.

Prior work reporting the superiority of condition-
specific measures to general measures had not utilized the
SF-36 until an attempt to assess the responsiveness of the
RMQ compared to the SF-36 was undertaken by Patrick ez
al.*® The RMQ and the BP and PF scales of the SF-36 all
showed improvement over the 3-month period, the BP scale
and RMQ demonstrating the most improvement.

In 1999, the responsiveness of the ODI and SF-36
scales was evaluated in work from the UK.?® The authors
assessed responsiveness using the three methods of cal-
culating effect size. The results are displayed graphically
but the exact ES scores are not reported. They found the
rank order of effect sizes to vary depending on the
method of calculation. The authors found that the ma-
jority of the SF-36 scales were responsive, the physical
function, social function and bodily pain scales being
most consistent, and the other five scales and two com-
posite scores, less so. The ODI was also responsive.
However, the sensitivity to change of the ODI was al-
ways matched or improved by one or more of the SF-36
scales. The authors suggest this implies the health concepts

in the general questionnaire are “indeed important to pa-
tients with low back pain.” Our interpretation is that the
ODI never “outperforms” some facets of the SF-36. Our
own data reveal that by using the general measure alone, it
is possible to gain the added value of using a general mea-
sure without sacrificing responsiveness.

Limitations
Several limitations of our findings must be recognized.
Our results are limited by the gold standard utilized in
our analyses. Truthfully, there is no gold standard for
measuring change. However, if both the patient and the
provider agree that a change has occurred, and agree on
the direction of change, it would seem difficult to argue
that nothing has happened. In view of the fact that no
truly objective gold standard yet exists, the consensus
model first proposed by Deyo” would seem to be the best
available measure. And notably, this method produced
very similar results to those achieved using three com-
mon methods of calculating effect size.

Our consensus model is dependent on data from both
the patient and the provider. Frequently one of those was
missing. Either the provider forgot to enter the data
(2.3% of the time) or the patient failed to complete that
portion of the follow-up survey (62% of the time). In
either case, we utilized the single available data point to
classify the patient as improved, unchanged, or wors-
ened. To assess what effect this missing data might have
on our analysis and conclusions, we recalculated using
only patients for whom both the patient and the clinician
ratings were available. Our results were largely un-
changed. Therefore, we separately performed and com-
pared our analyses using the patient-only reported im-
provement and, for comparison, the clinician-only
reported improvement as our external criterion. The re-
sulting ROC areas were within 0.02 points of the ROC
areas generated using patient-clinician consensus as the
gold standard. The same rank order of scales was ob-
served, with pain scales being the most responsive, pain-
function scales somewhat less responsive, and function
scales generally the least responsive. Differences between
ROC areas for the various scales were small, ranging
from 0.00 to 0.05. In no case were the results appreciably
or significantly different from the results presented.

Also, in regards to our consensus model, the patient
and clinician questions used to assess improvement or
worsening were somewhat generally defined. The clini-
cian question was quite general, asking only for a rating
of the patient progress, leaving the specificity of the pa-
tient’s spine problem to be implied by the clinical setting.
The patient question did not specify a spine problem but
did refer to the patient’s specific musculoskeletal condi-
tion as the frame of reference for rating improvement. It
is unclear to what extent the lack of specific reference to
the spine condition in these questions contributes to the
equivalent responsiveness between the disease specific
and general health status measures in this study. It is
important to remember, however, that only the BP, PCS,
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and PF scales of the SF-36 showed good responsiveness
in this study; the GH, MH, RP, and RE scales were much
less responsive. This finding argues that a specific im-
provement in pain and physical function was indeed be-
ing measured and not a general improvement in overall
well being.

Generalizing these findings beyond the issue of back
pain/leg symptoms is probably unwise. Condition-
specific measures utilized in other orthopedic conditions
such as knee, hip, or shoulder pains may indeed provide
additional information inaccessible with current general
measures. [t may be that low back pain/leg symptoms are
so central to a patient’s function and sense of well being
that the SF-36 pain and function scales can sufficiently
detect changes in patients with these complaints as well
as their overall health. In fact, the pain and function
questions imbedded in the SF-36 are very well suited for
assessing patients with low back pain/leg symptoms.
Other types of orthopedic complaints may not have the
same dramatic impact on overall function. In addition,
because the wording of the SF-36’s physical questions is
biased toward lower extremity function, the findings of
this study may not be replicable in patients with cervical
spine/arm-related symptoms.

H Summary

We utilized ROC analyses and ES calculations to exam-
ine the responsiveness of the Oswestry, MODEMS and
the SF-36 in patients with low back pain/leg symptoms.
We found the measures assessing pain were more respon-
sive than those assessing function. The condition-specific
measures were not superior to their general health coun-
terparts. These findings were consistent among patients
with multiple comorbidities and patients with low base-
line function. Our findings are consistent with prior
work in which the SF-36 has performed similarly to or
better than the ODI in patients with low back pain syn-
dromes. However, these findings differ from prior work
that showed condition-specific measures to be more re-
sponsive than their general counterparts. We conclude
that using the SF-36 without a condition-specific supple-
ment could lessen responder time and reduce the burdens
of data collection and analysis.

B Key Points

e For studies of patients with low back pain/leg
symptoms, the SF-36 may be a sufficient measure of
health status and patient function, without the need
for an additional condition-specific instrument.

e Self report of pain is statistically more responsive
than self report of function for patients with low
back pain/leg symptoms.

e The ROC method of assessing responsiveness,
first proposed by Deyo, appears to function simi-
larly to effect size calculations in the assessment of
responsiveness.
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