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Study Design. Longitudinal study of the measurement properties 

of a brief outcome instrument.

Objective. In patients undergoing surgery for lumbar spinal 

stenosis, we compared the responsiveness of the Core Outcome 

Measures Index (COMI) with that of the condition-specific Swiss 
Spinal Stenosis Measure (SSM), an instrument developed to assess 

patients with neurogenic claudication.

Summary of Background Data. The COMI is a validated 

multidimensional questionnaire for assessing the key outcomes 

of importance to patients with back problems. Being brief, it is 

associated with minimal respondent burden and high completion 

rates. However, for a given pathology, intuitively it may be expected 

to be less responsive than a condition-specific instrument.
Methods. A total of 91 patients (73 ± 8 yr; 53% males) completed the 

following questionnaires before surgery: COMI, SSM, Roland Morris 

Disability Questionnaire, back trouble “Feeling Thermometer,” pain 

numeric rating scale, EuroQoL-visual analogue scale. Twelve months 

postoperatively, 78/91 (86%) completed all the questionnaires again; 

they also rated the “global treatment outcome” (GTO; rated 1–5) and 

SSM “satisfaction with treatment result” (SSM-sat; rated 1–4), which 

were used as external criteria of treatment success.

Results. Scores for the external criteria of success (GTO/SSM-sat) 

correlated with the change scores (baseline to 12 mo) in COMI 

(r = 0.57) and SSM (r = 0.54) to a similar extent. Using receiver 

operating characteristics, with GTO or SSM-sat dichotomized as 

external criterion, the area under the curve was similar for the COMI 

change score (0.86–0.90) and the SSM (sub)scales (0.80–0.90).

Conclusion. With either SSM-sat or GTO serving as the external 

criterion, COMI was as responsive as the SSM. The COMI is well 
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I
n judging the outcome of spine surgery, it is now accepted 
that the focus should be firmly placed on the patient’s 
perspective, assessing factors of importance to them such 

as symptoms, function, and quality of life. However, the 
availability of many different instruments for each of these 
domains, and the lack of their standardized use, compromises 
meaningful comparison among different diagnostic groups, 
treatment procedures, and study groups. In recognition of this 
problem, in 1998, a seminal article was published by Deyo 
et al,1 in which recommendations were made for a standard-
ized set of outcome measures for use in patients with back 
pain. There was general consensus that the most appropri-
ate core outcome measures should include the domains pain, 
back-specific function, generic health status (well-being), 
work disability, social disability, and patient satisfaction.1,2 
Accordingly, the group proposed a parsimonious set of 6 
questions that would cover each of these domains yet be brief 
enough to be practical for routine clinical use, quality man-
agement, and possibly also more formal research studies.1 
The psychometric characteristics of the core set were subse-
quently examined in both surgical and conservative patients 
with back pain, and the reliability, validity, and sensitivity 
to change of the individual core questions and of a “multi-
dimensional sum score” was established.3,4 Another single 
question was added to the core set to assess “overall quality 
of life” (taken from the  World Health Organisation Qual-
ity of Life BREF [WHO-QoL BREF] questionnaire) because 
this domain seemed to be delivering different information to 
the (symptom-specific) “overall well-being” question in the 
original core set.3 This group of questions formed the basis 
of what is now known as the Core Outcome Measures Index 
(COMI),5 subsequently validated as an instrument in itself 

able to detect important change in lumbar spinal stenosis and has 

the added benefit of reducing the response burden for the patient 
and facilitating outcome comparisons with other spinal pathologies.

Key words: spinal stenosis, outcome, Swiss Spinal Stenosis 

Measure (SSM), Zurich Claudication Questionnaire, Core Outcome 

Measures Index (COMI), responsiveness, validity, receiver operating 

characteristics, registries.

Level of Evidence: 2

Spine 2015;40:710–718

Could Less Be More When Assessing  
Patient-Rated Outcome in Spinal Stenosis?

Anne F. Mannion, PhD,* Tamas F. Fekete, MD,* Maria M. Wertli, MD,† Michele Mattle, MSc,† 
Selina Nauer, MSc,* Frank S. Kleinstück, MD,* Dezsö Jeszenszky, MD, PhD,* Daniel Haschtmann, MD,* 
Hans-Jürgen Becker, MD,* François Porchet, MD,* and Lumbar Spinal Stenosis Outcome Study (LSOS) Group

Copyright © 2015 Lippincott Williams & Wilkins. Unauthorized reproduction of this article is prohibited.



CliniCal Case series COMI Versus SSM in Spinal Stenosis • Mannion et al

Spine www.spinejournal.com 711

and adapted for use in many different languages.3,4,6–11 The 
COMI has since been incorporated into the Eurospine Spine 
Tango registry as their outcome measure of choice12–14 and has 
been shown to be feasible to implement on a prospective basis 
for all patients undergoing surgery and long-term follow-up15 
within a busy (>1000 cases/yr) tertiary care Spine Unit.5

With just 1 question per domain, the COMI enables the 
efficient assessment of large numbers of patients, with minimal 
respondent burden. However, intuitively, it may be expected to 
be less responsive than a condition-specific instrument when 
evaluating the outcome of treatment for a specific pathol-
ogy. Responsiveness, that is the ability to measure meaning-
ful change in a clinical state, is one of the most important 
properties of an outcome instrument used for evaluative 
purposes (i.e., longitudinal assessment).16,17 Generally speak-
ing, condition-specific instruments are expected to be highly 
responsive because all their items are specifically targeted 
toward addressing the condition in question. Previous studies 
have shown, for example, that the Swiss Spinal Stenosis Mea-
sure (SSM) is more responsive than either the Sickness Impact 
Profile or its derivative the Roland Morris Disability Question-
naire (RMDQ) in assessing patients with spinal stenosis.18

The aim of this study was to compare the performance of 
the COMI (in terms of its internal and external responsive-
ness) with that of the widely accepted condition-specific SSM 
and other spine outcome instruments, in patients undergoing 
surgery for lumbar spinal stenosis.

MATERIALS AND METHODS

Patients
Patients (N = 91; Table 1) were from a single center, in the 
surgical arm of a multicenter prospective cohort study evalu-
ating outcomes after surgical and conservative treatment of 
central spinal stenosis (explained in detail in Steurer et al19). 
The main inclusion criteria were age more than 50 years; uni-/
bilateral neurogenic claudication; verified diagnosis of spinal 
stenosis upon imaging; and ability to complete questionnaires 
in German. The main exclusion criteria were cauda equina 
syndrome; current fracture, infection, or significant deformity 
(>15° lumbar scoliosis); and clinically relevant peripheral 
arterial disease.

All patients were simultaneously registered in the local 
center’s in-house Outcomes Database, nested within the 
Eurospine Spine Tango data acquisition system. Patients 
underwent either simple decompression (71%) or decompres-
sion with instrumented fusion (29%).

Questionnaires
The validated German versions of the questionnaires described 
in Table 2 were completed by the patients preoperatively and 
12 months postoperatively. The COMI is shown in Figure 1.

At 12 months postoperatively, an additional question enquir-
ing about the global treatment outcome (GTO)5 was adminis-
tered with the COMI: “overall, how much did the operation help 
your back problem?”, with 5 response categories (1, helped a lot; 
2, helped; 3, helped only little; 4, did not help; and 5, made things 

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

TABLE 1. Baseline Patient Demographic and 
Clinical Data (N = 91)

Mean (SD) or %

Age (yr) 72.9 (7.5)

Weight (kg) 78 (14)

Sex

 Male, N (%) 48 (53)

 Female, N (%) 43 (47)

Height (cm) 169 (9)

BMI (kg × m−2) 27.3 (4.2)

Low back pain (Yes) 81%

Leg/buttock pain intensity (0–10) 4.4 (2.8)

Back pain intensity 6.4 (2.4)

Leg pain minus back pain intensity 2.1 (3.3)

Duration of problem (%)

 <3 mo 4

 3–6 mo 12

 6–12 mo 11

 >12 mo 73

Comorbidity

 Cumulative illness rating scale (0–56) 9.7 (3.3)

ASA (%)

 I 12

 II 57

 III 31

Living conditions (%)

 Alone 29

 With others (partner, family) 71

Highest education (%)

 Compulsory schooling 21

 Apprenticeship/technical college 63

 University 16

Occupation (%)

 Full-time work 3

 Part-time work 9

 Housewife 4

 Retired 84

Marital status (%)

 Married 69

 Divorced/separated 11

 Widowed 13

 Single 7

SD indicates standard deviation; ASA, American Society of Anesthesiologists.
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worse). This was used as an external criterion of success, with the 
scores being dichotomized into “successful” (1 and 2) and “not 
successful” (3, 4, and 5)20 for some of the subsequent analyses. 
Item 1 on the 12-month SSM-satisfaction scale (SSM-sat) served 
as a second external criterion of success: “How satisfied were you 
with the overall result of the operation?” with 4 response catego-
ries (1, very satisfied; 2, satisfied; 3, dissatisfied; and 4, very dissat-
isfied). These scores were also dichotomized to form “successful”  
(1 and 2) and “not successful” (3 and 4) groups for some subse-
quent analyses.

Statistical Analyses
On the basis of previous recommendations,21 we aimed for 
a sample size of 50 to 100 patients (by 12 mo follow-up). 

Parametric statistics were employed: though individual items 
were measured on ordinal scales, the data for the instrument 
scores were not heavily skewed and could hence be treated as 
interval without introducing notable bias.22 Data are presented 
as means and standard deviations (SDs) unless otherwise 
stated.21–23

The “internal responsiveness”24 of the instruments was given 
by their corresponding standardized response means (mean 
change score from baseline to 12 mo/SD of the change score).

The “external responsiveness”21,24 (or “longitudinal valid-
ity”21) of the COMI was evaluated by the strength of the cor-
relation between its change scores (preoperatively to 12 mo 
postoperatively) and those of the SSM subscales and other 
outcome instruments. The correlation between these change 

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

TABLE 2. Questionnaires Administered Preoperatively and at 12 Months Postoperatively

Instrument Brief Description Time-Frame Scoring

COMI5 Includes items for the domains: pain intensity (back 
and leg/buttock pain), back-related function, 
symptom-specific well-being, general quality 
of life, and social disability and work disability 
(Figure 1).

All items refer to  
“the last wk”  
except disability 
(last 4 wks)

COMI: 0 (best)–10 (worst)

SSM18 (also known as the 
Zurich Claudication 
Questionnaire 
and the Brigham 
Spinal Stenosis 
Questionnaire)

3 main subscales:

SSM-symptoms subscale, comprising 7 items on pain 
(severity, frequency, back pain, leg pain, numb-
ness, weakness, and balance) disturbance

 This scale can be further split into the SSM-Pain 
subscale (containing severity, frequency, back 
pain) and SSM-Neuroischemic subscale (con-
taining leg pain, numbness, weakness, balance 
disturbance)

SSM-Physical Function subscale, comprising  
5 items on: walking distance and pain on walking 
outdoors for pleasure, while shopping, around the 
house, and from bedroom to bathroom

SSM-Satisfaction subscale comprising 6 items on 
satisfaction with various outcomes after treatment 
(used postoperatively only).

SSM-average gives an unweighted average score for 
the symptom and function scales

Past mo SSM-symptoms: 1 (best)–
5 (worst)

SSM-pain and SSM-neu-
roischemia: 1 (best)–
5 (worst)

SSM-physical function: 
1 (best)–4 (worst)

SSM-satisfaction: 1 (best)–
4 (worst)

SSM-average: 1 (best)–
4.5 (worst)

RMDQ38,39 Enquires as to whether the back problem hinders the 
performance of 24 activities of daily living, with 
possible responses of “Yes” and “No”

Today 0 (best)–24 (worst)

EQ-VAS40 Records the respondent’s self-rated health on a verti-
cal VAS where the endpoints are labeled “best 
imaginable health state” (100) and “worst imagin-
able health state” (0)

Today 0 (worst)–100 (best)

Back-trouble Feeling  
 Thermometer

A vertical VAS measuring the severity of back-
trouble/problems, where the endpoints are labeled 
“extremely severe” (100) and “none” (0)

Past wk 0 (best)–100 (worst)

Pain 11-point NRS41 Pain intensity rated by selecting a number from 0–10 
from a line of 11 boxes in which each of these 
numbers is written. The endpoints are “no pain” 
(0) and “worst pain imaginable” (10)

Past wk 0 (best)–10 (worst)

The COMI was presented separately (as routine follow-up) from the other questionnaires, which were administered as part of the cohort study.19 As long as the  
2 questionnaire booklets were completed within 1 mo of another, their data were included in the analysis.
COMI indicates Core Outcome Measures Index; SSM, Swiss Spinal Stenosis Measure; RMDQ, Roland Morris Disability Questionnaire; VAS, visual analogue 
scale; NRS, numeric rating scale.
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scores and the GTO and the SSM-sat scores 12 months post-
operatively (using the scores on the 5- and 4-point scales, 
respectively) was also examined. It was hypothesized that 
correlation coefficients for all these relationships, if the vari-
ables were measuring similar attributes, would range from 
0.4 to 0.8.22 External responsiveness was also assessed using 
receiver operating characteristics (ROC) curves. In this con-
text, responsiveness was described in terms of the probabil-
ity of the change scores correctly classifying patients who 
were successful (sensitivity) and not successful (specificity) 
on the external criterion.24 The area under the ROC curve 
(AUC; with exact binomial confidence intervals) indicated the 
probability of correctly discriminating between “successful” 
and “unsuccessful” patients based on the change in instru-
ment score. An AUC of 0.5 indicates discrimination no better 
than chance and an AUC of 1.0 indicates perfect discrimina-
tion (100% sensitivity and 100% specificity); an AUC > 0.7 
reflects adequate responsiveness.21 Logistic regression analy-
ses were carried out, in addition, to evaluate the AUC for a 
combination of SSM subscale scores as independent variables 
with GTO and SSM-sat as dependent variables.

The analyses were carried out using Statview 5.0 (SAS 
Institute Inc., San Francisco, CA) and Medcalc (MedCalc 

Statistical Software, Mariakerke, Belgium). P < 0.05 were 
considered to be statistically significant.

RESULTS
Twelve months postoperatively, 90/91 (99%) patients 
returned the COMI and 79/91 (87%) returned the question-
naire booklet containing the SSM. Missing data were rare (see 
footnotes to Table 3).

Responsiveness
Table 3 shows the mean scores for each instrument preop-
eratively and at 12 months postoperatively, as well as the  
standardized response mean for these change scores. There 
was a significant (P < 0.0001) improvement in all instrument 
scores from baseline to 12 months postoperatively. The SRM 
was highest for SSM-average (and SSM-pain) (1.50), fol-
lowed by COMI (1.44), SSM-symptoms (1.43), the Feeling 
Thermometer (1.39), the numeric rating scale (1.28), RMDQ 
(1.13), and SSM-physical function (1.00). The EuroQol-visual 
analogue scale showed the lowest SRM (0.55) (Table 3).

Table 4 shows the inter-relationships between the instru-
ments’ change scores (preoperatively to 12 mo postopera-
tively) and between each of these and the ratings on the 4- or 

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

Figure 1. Core Outcome Measures Index (COMI).
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TABLE 3. Preoperative, 12 mo Follow-up, and Change Scores for the COMI and the  
Comparator Instruments

Baseline Score
12 mo 

postoperatively 

ANOVA P

Change Score From Preoperatively to  
12 mo Postoperatively

Mean SD Mean SD Mean SD SRM pr–12 mo

COMI 6.8 1.8 2.9 2.4 <0.0001 3.9 2.7 1.44

SSM-symptoms 3.1 0.6 2.0 0.8 <0.0001 1.0 0.7 1.43

 *SSM-pain 3.6 0.6 2.2 0.9 <0.0001 1.5 1.0 1.50

 *SSM-neuro 2.7 0.8 1.9 0.8 <0.0001 0.7 0.8 0.89

SSM-physical function 2.2 0.6 1.5 0.5 <0.0001 0.7 0.7 1.00

SSM-average 2.6 0.5 1.7 0.6 <0.0001 0.9 0.6 1.50

RMDQ 12.3 5.2 7.0 5.4 <0.0001 5.4 4.8 1.13

EQ-VAS 56.7 21.9 73.4 22.1 <0.0001 16.7 30.5 0.55

Feeling Thermometer 65.5 19.7 28.1 24.3 <0.0001 37.4 27.0 1.39

NRS 6.4 1.9 2.7 2.5 <0.0001 3.7 2.9 1.28

Data are from N = 77 to N = 79. In addition to missing baseline data (1 COMI (administrative error); 2 patients’ EQ-VAS; 2 patients’ Feeling Thermometer; in 
1 patient, 3 SSM-symptom items missing) 1 patient returned no questionnaires at all at follow-up and 11 patients failed to complete the questionnaire booklet 
containing the SSM, RMDQ, EQ-VAS, Feeling Thermometer, and NRS (either they did not respond to contact or actively withdrew because of the burden of 
participation). Furthermore, in 1 patient, just the EQ-VAS was not completed.

*Further subdomains of the SSM-symptoms subdomain (see Table 2 for details).

COMI indicates Core Outcome Measures Index; SSM, Swiss Spinal Stenosis Measure; SRM, standardized response mean; SSM-neuro, SSM-Neuroischemic 
subscale; RMDQ, Roland Morris Disability Questionnaire; EQ-VAS, EuroQol visual analogue scale; NRS, numeric rating scale; ANOVA, analysis of variance.

TABLE 4. Correlation Matrix Showing the Inter-Relationships Between the Instruments’ Change 
Scores (Preoperatively to 12 mo Postoperatively), Global Outcome, and Satisfaction (at 12 
mo Postoperatively)

Change Scores 
(or for GTO 
and SSM-Sat, 
Score at 12 mo 
Postoperatively) COMI

SSM-
Symptoms

*SSM-
Pain

*SSM-
Neuro

SSM- 
Physical 
Function

SSM-
Average

Roland 
Morris EQ-VAS

Feeling 
Thermometer NRS GTO

COMI 1.00

SSM-symptoms 0.58 1.00

 *SSM-pain 0.70 0.81 1.00

 *SSM-neuro 0.29 0.86 0.39 1.00

SSM-physical 
function

0.55 0.67 0.67 0.46 1.00

SSM-average 0.62 0.92 0.81 0.73 0.91 1.00

RMDQ 0.43 0.35 0.32 0.28 0.39 0.41 1.00

EQ-VAS −0.33 −0.25 −0.26 −0.16 −0.21 −0.25 −0.18 1.00

Feeling 
Thermometer

0.63 0.58 0.57 0.40 0.51 0.60 0.43 −0.29 1.00

NRS 0.64 0.64 0.63 0.45 0.55 0.65 0.43 −0.24 0.89 1.00

GTO −0.57 −0.49 −0.48 −0.35 −0.49 −0.54 −0.32 0.11 −0.48 −0.49 1.00

SSM-satisfaction −0.57 −0.52 −0.51 −0.37 −0.47 −0.54 −0.46 0.22 −0.59 −0.55 0.79

All coefficients P < 0.05, except those in boldface (for which r ≤ 0.22).

*Further subdomains of the SSM-symptoms subdomain (see Table 2 for details).

COMI indicates Core Outcome Measures Index; SSM, Swiss Spinal Stenosis Measure; SSM-neuro, SSM-Neuroischemic subscale; RMDQ, Roland Morris Disabil-
ity Questionnaire; EQ-VAS, EuroQol visual analogue scale; NRS, numeric rating scale; GTO, global treatment outcome.
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5-point scales for the external criteria SSM-sat and GTO. 
The change scores for COMI showed moderate, statistically 
significant correlations with those of the SSM-average and 
the SSM main subscales (r = 0.5–0.6; Table 4), within the 
hypothesized range (r  = 0.4–0.8). The external criterion 
GTO correlated to a similar extent with the change score 
for COMI (r = −0.57) as with the change scores for SSM-
symptoms (r = −0.49), SSM-function (r = −0.49), and 
SSM-average (r = −0.54). Similar results were found when 
SSM-sat was the external criterion.

Sixty-eight of 78 (87%) patients had a “good” outcome 
(were successful) according to GTO, and 70/78 (90%) 
according to SSM-sat. The results of the ROC analyses are 
shown in Table 5 and Figure 2. The AUCs were similarly high 
(>0.83) for COMI and SSM-average (or for the combined 
subscales in logistic regression), regardless of whether GTO 
or SSM-sat was used as the external criterion. This showed 
that the COMI had good discriminative ability. The AUCs for 
RMDQ and EuroQol-visual analogue scale were significantly 
(P < 0.05) lower than those of the COMI.

DISCUSSION
There is increasing focus on the use of patient-oriented mea-
sures for evaluating treatment outcome. Brief questionnaires 
are ideal for assessments that are to be made repeatedly 
over time25 and they offer numerous advantages over longer 

instruments, including easier administration, higher comple-
tion rates,26,27 lower respondent burden, lower costs of data 
collection/scoring, and easier score interpretation.28 However, 
it is essential that they also display adequate psychometric (or 

Copyright © 2015 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

TABLE 5. Results of ROC Analysis Using GTO and SSM-Satisfaction as the External Criteria for a 
“Successful” Outcome

Instrument

GTO SSM-Satisfaction

AUC 95% Exact Binomial CI AUC 95% Exact Binomial CI

COMI 0.863* 0.766–0.931 0.902*† 0.813–0.958

SSM-symptoms 0.816 0.711–0.895 0.873 0.778–0.938

 SSM-pain 0.808 0.703–0.889 0.872 0.777–0.937

 SSM-neuro 0.732 0.619–0.827 0.786 0.678–0.871

SSM-physical function 0.797 0.690–0.880 0.861 0.763–0.929

SSM-average 0.832 0.730–0.908 0.898 0.807–0.955

RMDQ 0.631 0.514–0.739 0.688 0.572–0.788

EQ-VAS 0.644 0.527–0.750 0.634 0.516–0.741

Feeling Thermometer 0.794 0.687–0.878 0.948*† 0.873–0.986

NRS 0.798 0.691–0.881 0.908*† 0.820–0.962

‡SSM-symptoms and function 0.840 0.739–0.914 0.893 0.802–0.952

‡SSM-pain, neuro, and function 0.825 0.721–0.902 0.894 0.803–0.953

All AUCs, P < 0.05 except for: RMDQ and EQ-VAS with either GTO or SSM-sat as external criterion (shown in boldface).

*P < 0.05 higher AUC than for RMDQ.

†P < 0.05 higher AUC than for EQ-VAS.

‡AUC determined from logistic regression analysis, with these variables as independent variables and GTO or SSM-sat as dependent variable.

ROC indicates receiver operating characteristic; COMI, Core Outcome Measures Index; SSM, Swiss Spinal Stenosis Measure; SSM-neuro, SSM-Neuroischemic 
subscale; RMDQ, Roland Morris Disability Questionnaire; EQ-VAS, EuroQol visual analogue scale; NRS, numeric rating scale; AUC, area under the ROC curve; 
GTO, global treatment outcome; CI, confidence interval.

Figure 2. ROC curves for change scores for COMI (solid lines) and  
SSM average (dotted lines), using SSM-satisfaction as the external crite-
ria for a “successful” outcome. ROC indicates receiver operating char-
acteristic; COMI, Core Outcome Measures Index; SSM, Swiss Spinal 
Stenosis Measure.
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“measurement”) properties,29 including the ability to detect 
important change resulting from treatment.16 This study com-
pared the performance of a brief, multidimensional outcome 
instrument (COMI) with that of the widely accepted condition-
specific SSM in patients undergoing surgery for lumbar spinal 
stenosis. The COMI demonstrated a level of responsiveness 
comparable with that of the SSM.

Responsiveness was assessed in different ways.24 Inter-
nal responsiveness was given by the standardized response 
mean (SRM, “group effect size”).24 This is a commonly used 
method,24 but it fails to reveal whether the instrument also 
shows change where none is actually perceived by the patient: 
a group may improve on average, with a large effect size, 
but that average may comprise individual improvement, sta-
bility, or deterioration.28 External responsiveness was given 
by the correlation between change scores (preoperatively to  
12 months postoperatively) for the COMI and change scores 
for the SSM (sub)scales, as well as the correlation between each 
of these and the external criteria of treatment success; it was 
further assessed using ROC analyses. These analyses revealed 
the COMI to be one of the most discriminating outcome mea-
sures. The accuracy (or discriminatory ability) of the COMI 
change score to predict treatment success was 0.86 to 0.90, 
compared with 0.83 to 0.90 for the SSM-average or the SSM 
subscales combined (using logistic regression). The RMDQ had 
only moderate responsiveness (AUC, 0.63–0.69; P > 0.05), 
perhaps because its predominant focus is on activities typically 
limited by back pain. The low responsiveness of the EuroQol-
visual analogue scale was not particularly unexpected, given 
that it is a generic rather than back-specific measure.25

It is generally considered that the more specific the items 
are to a condition, the more responsive will be the instrument. 
The SSM, also known as the “Zurich Claudication Question-
naire,” contains 5 questions that assess walking ability and 
pain on walking, and it was hence expected to be highly spe-
cific for the patients in this study with neurogenic claudication. 
Ironically, the nonspecific nature of the questions in the COMI 
may have conferred upon it some of the positive character-
istics of patient-specific/individualized questionnaires, render-
ing it highly responsive.30 For example, the COMI’s items on 
back function and disability simply enquire about interfer-
ence with “normal work”/“things one normally does” rather 
than listing specific activities (that the patient may or may not 
normally do), allowing these items to be interpreted in rela-
tion to the patient’s own particular difficulties. Similarly, the 
symptom-specific well-being item refers to the “symptoms the 
patient has now,” without specifying any particular kind, and 
with the patient likely considering the ones most troublesome 
to them. This ensures that the items are always relevant to the 
given patient, making them more likely to be “shifting” items 
(i.e., susceptible to change)25 with effective treatment. Impor-
tantly, the COMI also uses the higher of the two pain scores 
(leg or back pain), rather than an average of the two, in form-
ing the summary score. Patients with stenosis typically have 
both back pain and leg pain, but there is interindividual varia-
tion in the intensity of each. In this study, the leg pain minus 
low back pain intensity was 2 points on average, but with a 

SD of 3 points (Table 1). Clearly, then, there are patients with 
severe leg pain and no back pain, and some with only little/
moderate leg pain and intense back pain. Pain is known to be 
one of the most responsive items in spinal surgery,31 and if the 
effect of intense pain in the most painful region is “diluted” by 
averaging with pain scores for nonpainful regions, then this 
will undoubtedly reduce the responsiveness of the pain item. 
The SSM-Symptoms subscale averages the responses to items 
about back pain, leg pain, and sensory, motor, and balance dis-
turbances. If some of the items are not relevant to the patient, 
this averaging might render the subscale less responsive, in line 
with the “bandwidth versus fidelity” phenomenon.32 Notably, 
the “neuroischemic” subdivision of SSM-symptoms was the 
least responsive of all the SSM subscales (Table 3). The conse-
quence of attempting to assess every possible manifestation of 
a condition, rather than just its “quintessential” aspects, may 
paradoxically be “grasp all, lose all.”

When considering the routine outcome assessment of 
all patients with lumbar spine problems within a hospital/
practice, the ability to use a “one-size-fits-all” questionnaire 
considerably eases the administrative burden compared 
with using a condition-specific instrument for each separate 
disorder (e.g., SSM for spinal stenosis, SRS-23 for spinal 
deformity, etc.). The availability and ease of administration 
of simple, brief instruments should encourage clinicians to 
collaborate with surgical registries.33 Using one and the same 
instrument also allows for comparison between disorders, to 
gain an appreciation of the extent to which different spinal 
conditions impact on important aspects of the patient’s life. 
On the down side, the use of a questionnaire such as COMI 
does not allow one to identify the specific aspect of function 
that remains impaired or improves after treatment, only that 
it still (or no longer) represents a problem to the patient.34 
The 12-month return rate was higher for the COMI than for 
the booklet containing the SSM and other questionnaires, 
although comparable efforts were made to obtain each of 
them. However, whether this was a function of the brevity of 
the COMI questionnaire or the added obligations of being 
in the observational cohort study19 is not known.

This study was not without its limitations. The compari-
son of the COMI and SSM was not done using data collected 
within the same questionnaire booklet, as is usual for such 
studies. This might have led to somewhat lower correlations 
between the instruments.

An ongoing issue in all studies of questionnaire respon-
siveness concerns the external criterion used to indicate treat-
ment success.16,20,35–37 In this study we conducted the analyses 
using 2 different criteria: one (the GTO) that was included 
along with the COMI questionnaire and the other (SSM-
sat), included with the SSM and other comparator question-
naires. Better correlations can be expected when the external 
criterion is included in the same booklet as the question-
naire under investigation. However, COMI showed similar 
(or even slightly better) responsiveness with SSM-sat as the 
external criterion as with GTO as the external criterion (and 
SSM-sat and GTO were also highly correlated) suggesting no 
such bias had occurred.
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The proportion of patients in the “not successful” group 
was just 10% according to SSM-sat and 13% according to 
GTO. The small numbers may threaten the validity of the ROC 
analyses, which relied on these dichotomized outcomes. How-
ever, the correlations between the external criteria (using their 
4- or 5-point response options) and the COMI/SSM change 
scores revealed similar findings to the ROC analyses for the 
rank order of the instruments’ responsiveness (compare Tables 
4 and 5), lending credibility to the findings. Nonetheless, the 
results should be verified in much larger groups of patients.

CONCLUSION
Although brief and not strictly condition-specific, the COMI 
did not seem to miss out on detecting important change in 
patients undergoing surgery for lumbar spinal stenosis. 
Indeed, it was as responsive as the condition-specific SSM. 
This provides further support for the use of the COMI in reg-
istries and clinical studies, with the added benefit of facilitat-
ing outcome comparisons with other spinal pathologies and 
reducing the response burden for the patient.

➢	Key Points

�� The COMI is a brief, multidimensional patient-ori-
ented questionnaire that is currently used in the 
routine assessment of outcome in patients with 
various spinal disorders.

�� In patients with spinal stenosis, COMI change scores 
(preoperatively to 12 mo postoperatively) correlated 
to the hypothesized extent (r ≥ 0.4 ≤ 0.8) with the 
corresponding scores on the condition-specific SSM 
and its 2 main subscales (Symptoms and Physical 
Function), suggesting adequate longitudinal validity.

�� Patient-oriented measures of treatment success 
12 months after surgery correlated to a similar 
extent (r = 0.5–0.6) with the change scores (base-
line to 12 mo) for the COMI and for the SSM and 
its main subscales.

 � With treatment success as the external criterion, 
the area under the ROC curve was similarly high 
(>0.80) for the change score of the COMI and of 
the SSM and its main subscales.
�� The COMI was well able to detect important 

change in patients with spinal stenosis and was 
as responsive as a condition-specific  outcome 
instrument. The COMI is an effective instrument 
for use in spine surgical registries and clinical 
studies.
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