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Abstract

Purpose To conduct a cross-cultural adaptation of the Core
Outcome Measures Index (COMI) into French according to
established guidelines.

Methods Seventy outpatients with chronic low back pain
were recruited from six spine centres in Switzerland and
France. They completed the newly translated COMI, and the
Roland Morris disability (RMQ), Dallas Pain (DPQ),
adjectival pain rating scale, WHO Quality of Life, and
EuroQoL-5D questionnaires. After ~ 14 days RMQ and
COMI were completed again to assess reproducibility; a
transition question (7-point Likert scale; “very much worse”
through “no change” to “very much better”) indicated any
change in status since the first questionnaire.

Results COMI whole scores displayed no floor effects
and just 1.5% ceiling effects. The scores for the individual
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COMI items correlated with their corresponding full-length
reference questionnaire with varying strengths of correla-
tion (0.33-0.84, P < 0.05). COMI whole scores showed a
very good correlation with the “multidimensional” DPQ
global score (Rho = 0.71). 55 patients (79%) returned a
second questionnaire with no/minimal change in their back
status. The reproducibility of individual COMI 5-point
items was good, with test-retest differences within one
grade ranging from 89% for ‘social/work disability’ to 98%
for ‘symptom-specific well-being’. The intraclass correla-
tion coefficient for the COMI whole score was 0.85 (95%
CI 0.76-0.91).

Conclusions In conclusion, the French version of this short,
multidimensional questionnaire showed good psychometric
properties, comparable to those reported for German and
Spanish versions. The French COMI represents a valuable
tool for future multicentre clinical studies and surgical reg-
istries (e.g. SSE Spine Tango) in French-speaking countries.
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Introduction

Common low back pain (CLBP) is an extremely frequent
medical condition that can have important personal and
societal repercussions. Considering the moderate effec-
tiveness of most therapies, the need to combine several
interventions to improve outcomes, and the high costs
generated by patients with CLBP, formal evaluation may
help clinicians in the implementation of their therapeutic
interventions.

It has been recognized that patient-based outcome mea-
sures are the best way to evaluate patients with CLBP and it
has been recommended that at least five domains should be
explored: pain symptoms, LBP specific function, well-being,
work disability and social disability, with patient satisfaction
with care also being investigated following treatment [ 1]. For
most of these domains (i.e. pain, function and general well-
being) specific questionnaires have been developed and
validated. Although potentially more precise, the combina-
tion of these questionnaires makes evaluations lengthy for
patients and researchers. In addition, cumbersome evalua-
tion tools are not feasible in daily clinical practice and this
limits their implementation in large databases and usefulness
for clinicians in decision-making at the patient level. To
solve this problem a group of experts developed a short list of
questions drawn from existing validated full-length ques-
tionnaires [1]. This short multidimensional questionnaire
was originally introduces as “the core set” and more recently
entitled “the Core Outcome Measure Index” (COMI) [2].
The questionnaire covers all the aforementioned domains,
plus “general quality of life”, each with one question. Thus,
the COMI has the capacity to combine a multidimensional
evaluation in a 7-question format.

Cross-cultural adaptations of the COMI exist for the
German language [3] and for Spanish-speaking patients
[4], and the COMI has become the main tool for the spine
surgery registry of the Spine Society of Europe (Euro-
spine), Spine Tango [5]. In order to facilitate the wide-
spread use of a questionnaire it is important to increase the
number of validated language versions in which it is
available [6]. This allows the questionnaire to be used in
other countries, widens the language-based inclusion cri-
teria for patients in clinical trials, and increases the number
of studies available for meta-analysis.

The aims of this study were to conduct a cross-cultural
adaptation of the COMI for use in French-speaking coun-
tries and to investigate the psychometric properties of the
French version in patients with LBP consulting in different
outpatient settings.

Materials and methods
The Core Outcome Measure Index

The domains included in the COMI are pain symptoms
(two items separately for back and leg pain), function,
symptom-specific well-being, and generic quality of life
(QoL) (all in the past week), and work and social disability
in the previous month. Pain scores are indicated on a 0—10
graphic rating scale. The response categories for the other
items are 5-point adjectival or Likert scales. The two dis-
ability items have five response categories indicating
the number of days with repercussions during the past
month. A score for each subscale and an overall score are
calculated. The pain score is given by the higher of the two
pain-scale scores (back or leg). For the other items each
incremental “step” is given 2.5 points so that they range
from O (excellent condition) to 10 (worst condition). The
scores for social disability and work disability are averaged
to form one disability score. An overall score from O (best
health status) to 10 (worst health status) can then be
computed by the addition of the five subscales (pain,
function, symptom-specific well-being, general QoL and
disability) divided by 5.

Translation and cross-cultural adaptation

The translation and the cross-cultural adaptation of the
original COMI English version into French were carried
out in accordance with previously published guidelines [7]
(see supplementary material).

Translation

Two native French speakers (T-1, T-2) carried out inde-
pendent translations from English to French. The transla-
tors had different educational and job profiles. T-1 was a
spine surgeon familiar with the concepts being examined,
the clinical content of the questionnaires and with other
disability questionnaires for LBP patients. T-2 had a degree
in Fine Arts and was neither aware nor informed of the
concepts being quantified and had no medical background
(the ‘‘naive translator’’ [7]).

The different profiles of the two translators assured
good agreement and accuracy with the original version in
terms of both the content and the terminology. The two
translations were compared with one another and with the
English version. The two translators and a bilingual
recording observer discussed any discrepancies until a
consensus was reached. The results of the two translations
were then synthesized into a common French translation,
T-12.
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Back-translation

Two native English speakers (one North American and one
British) with French as their second-language (BT-1, BT-2)
carried out two back-translations of the French version
(BT-12) into English. Neither of the back-translators was
familiar with the concepts explored. Both were blind to
the English original and carried out their translation
independently.

Expert committee

A committee was formed consisting of one of the transla-
tors, one of the back-translators, two clinicians (neurosur-
geon and psychologist), and one methodologist/clinical
research scientist (involved in the various translations/
cross-cultural adaptations of the COMI). The translations,
back-translations, and notes made in carrying out/com-
paring the translations were used to develop a ‘‘pre-final”’
version of the French COMI. The task of the committee
was to guarantee semantic and conceptual equivalence
between the French and English versions. Consensus was
found for all parts of the questionnaire. All stages of the
translation process were documented in written form.

Test of the pre-final version

A group of approximately 20 people (patients with back
problems from the divisions of neurosurgery and ortho-
paedic surgery from one of the centres) were given the pre-
final version of the French COMI questionnaire. After
completion, a research assistant checked their responses
and asked for their general comments (wording, ambigui-
ties, ease of understanding, etc.). The findings from this
phase of the adaptation process (face validity) were con-
sidered by the work-group when the final French version
was produced.

Questionnaire battery

After informed consent was obtained, patients received a
booklet of questionnaires. In addition to questions on
demographics, LBP history and the French version of the
COMLI, this booklet contained validated translations of
full-length questionnaires exploring most of the domains
covered by the COMI (Table 1).

Patients
Seventy French-speaking patients with LBP were recruited
from rheumatology or orthopedic outpatient spine clinics

(Table 2). Inclusion criteria were: a low back problem
causing back pain or referred pain for >3 months and
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ability to understand written French. Exclusion criteria
were: specific LBP (i.e. fracture, cancer, infection or
inflammatory disease), and the potential for a very rapid
recovery (in the clinician’s opinion). After giving informed
consent, patients were required to complete the booklet and
were then provided with a second shorter booklet to be
completed and posted back 1 week later. This second
booklet contained the COMI, the RMQ and a transition
question evaluating any change in back status perceived
since the time of the first booklet: 1 = very much worse,
2 = quite a bit worse, 3 = a bit worse, 4 = unchanged,
5 = a bit better, 6 = quite a bit better, 7 = very much
better [8].

Of the 70 patients recruited, 67 (96%) returned a second
questionnaire. Of these, 55 (79%) reported no or only
minimal changes in their back pain status and this group
was used for the analysis of test-retest reproducibility in
patients with “stable” symptoms. Hence, the data of 70
patients (see Table 2 for patient characteristics) were used
for the analyses of floor/ceiling effects and construct
validity, and the data of 55 patients [33 women, 22 men;
mean (SD) age 47 (16) years] were used for the assessment
of reproducibility.

The study was approved by the local ethical committees.

Statistical analysis

Scores for each instrument were calculated as explained
above, applying the following rules for missing data, as per
the original questionnaires: no missing allowed for COMI
and EQ-5D, since these have just one item per domain;
for the DPQ 1 missing allowed for each domain; for
WHOQoL-bref, a minimum of 80% answers were required
for each domain [9].

Floor and ceiling effects were determined by calculating
the number of individuals obtaining scores equivalent to
the worst and the best status, respectively, for each item
and for the global COMI score. This indicates the pro-
portion of patients for whom no meaningful change in their
condition could be detected (deterioration or improvement)
as they are already at the extreme of the range. Floor/
ceiling effects >70% are considered to be adverse and
<15%, ideal [10].

Construct validity addresses the extent to which a
questionnaire’s scores relate in the expected manner to
those of other instruments measuring a similar construct.
The relationship was evaluated using Spearman Rank cor-
relation coefficients, corrected for ties. Spearman’s Rho
coefficients were interpreted as follows: Rho > 0.81-1.0 =
excellent, 0.61-0.80 = very good, 0.41-0.60 = good,
0.21-0.40 = fair, and 0-0.20 = poor [11, 12]. Good to
excellent coefficients were expected for the relation-
ship between each item of the COMI and its reference
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Table 1 Domains explored in the booklet and their corresponding questionnaire of reference

Domain Questionnaire Type of scales, Range

number of items of score

Pain Adjectival pain scale Likert, 1 1-5

Function Roland & Morris Questionnaire (RMQ) [18]* Yes or no, 24 0-24
Dallas Pain Questionnaire (DPQ) [13, 14], daily activities subscale® Likert, 7 0-100

Quality of Life World Health Organization Questionnaire (WHOQoL-bref)° [9] Lickert, 26 16-80

Health related quality of life European 5 Dimension Questionnaire Likert, 5 —0.59to 1
(EQ-5D) [19]

Social disability Dallas Pain Questionnaire (DPQ) Likert, 3 0-100
Social interest subscale

Work disability Dallas Pain Questionnaire (DPQ) Likert, 3 0-100
Work-leisure subscale

Mood Dallas Pain Questionnaire (DPQ) Likert, 3 0-100
Anxiety—depression subscale

Multidimensional evaluation Dallas Pain Questionnaire (DPQ) Likert, 16 0-100

Whole score

# RMQ: enquires as to whether back pain hinders the performance of 24 activities of daily living (today) with a score ranging from 0 (best health

status) to 24 points (worst health status)

® DPQ: includes 16 items in four domains: daily living, work/leisure, anxiety/depression and social interest. Each scale goes from 0 (no problem)

to 100 (fully disabled)

¢ WHOQoL-bref: measures four domains (each scored 4 (best status) to 20 (worst status)) considered to contribute to overall QoL: psycho-

logical, physical, social, and environmental well-being

4 EQ-5D: evaluates mobility, self-care, usual activities, pain/discomfort and anxiety/depression, considering three levels of severity (no
problems, some or moderate problems, and severe problems). A non-weighted approach was used to score the EQ5-D [21]

questionnaire (e.g. COMI function with RMQ and DPQ
daily living). Fair to good coefficients were expected
between the COMI whole score and other specific ques-
tionnaires. A good to very good correlation was expected
between the COMI whole score and the global DPQ score.

Test-retest reproducibility indicates the extent to which
the same results are obtained on repeated administration of
the given instrument when no change is expected. For this
analysis, patients answering anything other than “no
change”, “a bit better” or “a bit worse” on the transition
question were excluded. For the 5-point ordinal scales,
reproducibility was assessed by examining the proportion
of participants recording test-retest differences for each
item within a reference value of 1 category (where at
least 90% was considered acceptable) [13].

For scales/items yielding approximately normally dis-
tributed values (pain scales, COMI whole score, RMQ), the
differences in means for the repeated trials were examined
using one-way repeated measures ANOVA, with determi-
nation of the intraclass correlation coefficients (ICCs;
model ICC,greement 2,1) and their 95% confidence intervals.
ICCs greater than 0.7 in groups of at least 50 patients are
generally considered to indicate acceptable reliability [10].
Standard errors of measurement SEM,grcemenc Were used to
indicate the absolute measurement error (“agreement”
[10]) and to calculate the minimum detectable change

(MDCys¢,) for the instruments, i.e. the degree of change
required in an individual’s score to establish it (with a
given level of confidence) as being a real change, over and
above measurement error. At the 95% confidence level,
this is defined as 1.96 x \/ 2 x SEM which is equivalent to
2.77 x SEM.

Results
Cross-cultural adaptation

The French version of the COMI is presented in the
Appendix. Only few difficulties arose during its develop-
ment: (a) translation of “interference with normal work
(including both work outside the home and housework)”.
From the back-translation, it appeared that ‘travail a la
maison et a ’extérieur’ (the initial wording in French) was
taken to mean outdoor activities, (e.g. gardening), as
opposed to work done (e.g. one’s job) outside of the home.
Thus, the term “activités habituelles” was used for “nor-
mal work”, “travail” for “work outside the home”, and
“activités domestiques” for “housework”. (b) Translation
of “satisfaction with your overall medical care in the
hospital”. It appeared that the commonly used expression
“qualité générale des soins” missed the emphasis on the
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Table 2 Patient characteristics

Total number 70
27/43
47.6 £ 15.2 (23-87)

Sex (male/female)
Age mean + SD (range)
Diagnostic category

Non-specific LBP 35
Radiating pain, below knee 19
Radiating pain, not below knee 8
Radicular pain (£LBP) 8
LBP before this episode
Yes 60
No 10
Duration of current episode (months)
3-6 10
>6 and <18 18
>18 42
Normal work
Retired 10
No paid work 4
On benefits 8
Employee 1
Professional 47

Length of current sick leave

Not applicable 17
Not on sick leave 23
<7 weeks 2
7 weeks—3 mo 4
>3 and <6 mo 6
>6 and <18mo 9
>18 9
Educational level
Obligatory 20
Higher education 28
Professional diploma 20

Type of work done for most of work-life

Sedentary 18
Physical 29
Mixture of sedentary and physical 19
Missing 4

individual and on medical care rather than on other aspects
of care. We hence used “l’ensemble de votre prise en
charge médicale” to address this issue.

Missing data

Data were generally very complete for the 70 baseline
questionnaires: missing answers were seen in up to 4/70
(5%) patients for the demographic/pain history questions;
in up to 3 (4%) patients for the individual EQ-5D items and
EQ-5D whole score; in 6 (9%) patients for the EQ-5D
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general health VAS; and in up to 2 (3%) patients for the
individual COMI items and COMI whole score. For the
RMQ, 3/70 (4%) had too many missing answers to allow
valid calculation of a score. For the WHOQol domains, a
score could not be calculated for 7 (10%) patients for
WHOQol physical, up to 16 (23%) for WHOQoL social,
with 7 (10%) patients also having too many missing
answers to calculate a WHOQoL total score. All scores
could be calculated for the DPQ individual domains and
whole score.

Floor and ceiling effects

The floor (worst status) and ceiling (best status) effects of
the questionnaires are shown in Table 3.

Acceptably low floor effects were found for pain and
QoL (3-6%) and for function (13.0%) but rather high
values were found for both social and work disability (each
38%) and symptom-specific QoL (44%). A low floor effect
was found for the COMI whole score (1.5%). A minimal
ceiling effect was found for some of the individual COMI
items (back pain, function and symptom-specific well-
being) and for its whole score.

The EQ-5D showed generally low floor effects (3—6%)
except for pain (24%) but ceiling effects were rather high
(21-93%) for all domains other than pain. There were
no floor or ceiling effects for the EQ-5D whole score or
EQ-VAS general health status.

There were minimal floor (0-3%) and ceiling (0-7%)
effects for the RMQ, the DPQ domains and whole score,
and the WHOQoL domains and whole score.

Construct validity

The correlation coefficients for the relationship between
the scores for each item of the COMI and its corresponding
full-length questionnaire are shown in Table 4. An excel-
lent correlation was found between the COMI pain score
(i.e. the worst rating between back and leg pain numeric
rating scale) and the adjectival pain-scale scores (Rho =
0.84). Good to very good correlations (Rho between 0.54
and 0.67) were found between the scores for the COMI
function item and the full-length function/disability ques-
tionnaires (RMQ, DPQ daily living, WHOQoL physical).
Neither of the full-length QoL questionnaires was found to
have more than a fair correlation (Rho < 0.43) with the
scores for COMI symptom-specific well-being. The scores
for the COMI general QoL item showed good to very good
correlations (Rho between 0.54 and 0.67) with the scores
for the global QoL scales. COMI social disability scores
showed a fair correlation with DPQ social interest scale
(Rho = 0.33), whilst COMI work disability scores corre-
lated well (Rho = 0.55) with DPQ work/leisure scores.
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Table 3 Floor and ceiling effects for all the instruments in the first
evaluation

Instrument Floor (worst  Ceiling (best
status)® status)®
COMI low back pain 4.4 0
COMI leg pain 3.0 16.4
COMI worst pain (leg or back) 59 0
COMI function 13.0 0
COMI symptom-specific well-being ~ 43.5 0
COMI quality of life 5.8 1.4
COMI social disability 37.7 11.6
COMI work disability 37.7 27.5
COMI whole score 1.5 0
Roland Morris score 1.5 0
EQ-5D mobility 29 52.2
EQ-5D self-care 0 92.5
EQ-5D usual activities 5.9 20.6
EQ-5D pain 239 0
EQ-5D anxiety/depression 5.9 324
EQ-5D total score 0
EQ-5D VAS general health 0 0
Dallas daily activities 1.4
Dallas work and leisure 2.9
Dallas depression/anxiety 0 2.9
Dallas social activities 1.4 5.7
Dallas whole 0 0
WHOQoL physical 0 0
WHOQoL psychological 0 0
WHOQoL social 0 7.4
WHOQoL environmental 0 1.6
WHOQoL whole score 0 0

Italicized rows indicate scores from scales with more than one item

 Floor/ceiling effects >70% are considered to be adverse and <15%,
ideal

The correlation between the COMI whole score and the
DPQ whole score was very good (Rho = 0.71). No items
of the COMI had more than a good correlation with DPQ
depression-anxiety (Rho between 0.30 and 0.54).

Test—retest reproducibility

The mean duration between the first and the second ques-
tionnaire was 14 (SD = 11) days.

Differences in response to each domain on the COMI
were 1 category in 50/54 (92.6%) patients for ‘function’,
53/54 (98.1%) for ‘symptom-specific well-being’, 54/55
(98.2%) for ‘general QoL’, 49/55 (89.1%) for ‘social dis-
ability’ and 49/55 (89.1%) for ‘work disability’. Only the
disability items fell just short of the expected 90% level
[13].

No systematic biases, that is, no significant differences
in the mean values, for the repeated (test-retest) scores
were found for any of the instruments with the exception of
the COMI worst pain, which showed a slightly but sig-
nificantly lower value in the retest, P = 0.045 (Table 5).

The ICCs were between 0.83 (COMI worst pain) and
0.87 (RMQ) indicating very good reproducibility
(Table 5). The SEM and MDC95% values are shown in
Table 5; expressed as a percentage of the maximum score
range for the given scale, the SEMs were similar for all
scales, being approximately 7-11%.

Discussion

The results of this study indicate that the French version of
the COMI has acceptable psychometric properties. The
cross-cultural adaptation of the English COMI was carried
out following established guidelines [7], in an attempt to
produce a reliable and valid adaptation of the question-
naire. No real problems were encountered in this process,
except for ensuring the idiomatic equivalence of the
question regarding interference of the back problem with
normal work activities.

The most important methodological limitation resides in
the high rate of floor and/or ceiling effects for two items,
symptom-specific QoL and disability. The same problem
was observed for these items in the German [3] and
Spanish [4] versions of the COMI, but these studies also
found high ceiling effects for function which was not the
case in this study. This may be explained by differences in
the patient groups as both German and Spanish studies
were conducted mainly in patients referred for surgery,
with generally more severe symptoms. Floor and ceiling
effects are often encountered when the number of response
categories is low, as exemplified in this study by some of
the results for the EQ-5D. With only three response cate-
gories, some of the items had a ceiling effect up to 93%.
Theoretically high floor or ceiling effects could influence
the questionnaire’s responsiveness because for patients in
these extremes, deterioration (or improvement respec-
tively) cannot be measured. Responsiveness was not
explored in this study; however, both the German and the
Spanish versions have been shown to display excellent
responsiveness [3, 4, 14]. Overall, the French version
demonstrated good construct validity, comparable to the
Spanish and German versions [3, 4]. Most importantly, for
the first time the relationship between the COMI whole
score and another multidimensional questionnaire, the
DPQ, was examined, and found to be very good. The DPQ
is the only available LBP questionnaire specifically
designed in accordance with the biopsychosocial model of
back pain [15]. Symptom-specific QoL was the only item
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Table 4 Most relevant correlations between COMI subscales and full-length questionnaires

Other questionnaires COMI
Pain Function ~ Symptom Generic  Social Work Average social ~ Whole
(worst of specific quality disability ~ disability  and work index
back or leg) well-being  of life disability score
Pain
Pain adjectival scale 0.84
Function
RMQ 0.54 0.62
DPQ: daily living 0.67 0.74
Quality of life
WHOQOL-BREF —-0.43 —0.67 —0.59
Health state
EQ-5D —0.36 —0.54 —0.62
Social disability
DPQ: social interest 0.33 0.46
Work disability
DPQ: work-leisure 0.55 0.72
Average (work and social) disability
DPQ: physical (mean daily living 0.58 N
and work-leisure)
Mood
DPQ: depression-anxiety 0.52 0.47 0.34 0.54 0.30 0.34 0.33 0.57
Multidimensional
DPQ: global 0.71
Correlations in which Rho is greater than 0.3 are all significant at P < 0.015
Table 5 Test-retest reliability results for each of the domain index-items and the full reference scales
Instrument No items Range Ml M2 P ICC  95% Clicc  SEMggreemen: SEM%  MDC95%
COMI whole score 5 0-10 6.1 (1.8) 6.0(19) 041 085 0.76-091 0.72 7.2 1.98
COMI back pain 1 0-10 54 (2.3) 52@2.1) 017 085 0.76-0.91 0.84 8.4 2.32
COMI leg pain 1 0-10 4.1 (3.0 38(2.7) 025 085 0.75-091 1.10 11.0 3.04
COMI worst pain 1 0-10 6.0 (2.2) 56(19) 0.05 083 0.73-090 0.83 8.3 231
Roland Morris disability 24 0-24 11.6 (5.1) 11.2(5.3) 027 0.87 0.79-0.93 1.85 7.7 5.11

M1, M2 mean value at first and second assessment. P significance of difference between mean values on the two occasions (one way ANOVA
with repeated measures), /CC intraclass correlation coefficient (ICC2.1), Cl;cc 95% confidence intervals for the ICC, SEM standard error of

measurement, SEM% SEM as percentage of maximum score, MDC95% minimum detectable change score

that showed a low correlation with the corresponding full-
length questionnaires. The same observation was also made
with the German [3] and the Spanish versions [4]. We
hypothesized that this item might better correlate with
health-related QoL rather than QoL. To our surprise the
opposite was found as the correlation with WHOQoL-bref
was slightly superior to the correlation with EQ-5D. This
item appears to explore a unique dimension, not captured
by other questionnaires and which may warrant further
studies.
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As reported for the other language versions [3, 4], the
COMI summary score showed very good reproducibility,
in the same range as the RMQ. Two of the individual items
(measuring disability) using 5-point Likert scale fell just
short (89.1%) of the ideal 90% level for the proportion of
test-retest differences +1 category [13] and the item
“worst pain” showed a slight systematic bias in the test—
retest (values slightly lower in the second assessment).
A similar trend was observed with the Italian version
(A. Mannion, personal communication) but it did not
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influence the psychometric properties of the overall sum-
mary score. In this French version, the minimal detectable
change (MDCys¢,, Table 4) for the COMI whole score
computed from the test-retest was 1.98, which was fairly
comparable to that found for the German version (1.74).

Conclusion

The French version of the COMI has acceptable psycho-
metric properties. As such it can be considered to be a
suitable instrument for implementation in the Spine Tango
Registry or in any other multi-language databases of out-
comes in LBP patients. Short, time-saving, easily scored,
multi-dimensional questionnaires have been advocated as
the best way to monitor patients with chronic musculo-
skeletal conditions [16]. The effectiveness of such methods
in daily practice has been demonstrated for rheumatoid
arthritis [17], for patients with inguinal hernia [18] and for
back pain patients using the German version of the COMI
[2]. We believe that the systematic and widespread use of
the French version in similar settings might enhance the
quality of the follow-up of patients with chronic LBP.

Conflict of interest None.
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