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Abstract A literature review of the
nine most widely used, condition-
specific, self-administered assess-
ment questionnaires for low back
pain has been undertaken. General
and historic aspects, reliability, re-
sponsiveness and minimum clinically
important difference, external valid-
ity, floor and ceiling effects and
available languages were analysed
for the nine most-used outcome
tools. When considering which con-
dition-specific measure to employ,
the present overview on assessment
tools should provide the necessary
information to define the technical
aspects of the nine questionnaires.
These criteria, however, are only part

of the consideration. In part II the
construction of these scales in rela-
tionship to the measurement domains
will be evaluated.
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Introduction

The evaluation of therapies for low back pain requires
consideration of a number of variables. A full evaluation
is recommended to include a condition-specific disability
measure, a general health measure (e.g. EQ-5D [22],
WHODAS 1I [65], SF36 [67]), a pain measure (e.g. VAS
[34]), a satisfaction measure and a measure of employ-
ment [7]. The present review is concerned with condition-
specific measures.

Among a broad range of available tools, only a limited
number of measurement instruments are generally known
and frequently used. The application of a frequently used
tool allows comparisons to be made between the study
group and other populations. All currently available mea-
sures have flaws or restrictions regarding their construc-
tion, validation or application. In the absence of an ideal
instrument [8], the choice of a commonly used measure-
ment tool may be considered reasonable.

Apart from its currency of application, however, the
availability, validity and responsiveness of the outcome
scale are important criteria in choosing the appropriate
measuring tool [45, 52, 58]. Other important, but some-
times underestimated criteria, are the characteristics of the
individual questions and answers in the questionnaire [50,
58, 62]. Does the question focus on one domain or several
domains? Are the sentences and questions unambiguous?
Do they address performance or capacity? Are the offered
answers precise and clear? Does the scoring system allow
separate assessment of subscales?

The goal of this review is to compare the most com-
mon condition-specific assessment instruments for low
back pain and to analyse each of these instruments sepa-
rately, addressing these issues. This first paper addresses
internal consistency, reliability, external validation, floor
and ceiling effects, responsiveness and availability. In part
II, the questionnaires will be discussed in relation to their
face and construct validity and domains of measurement.
Following this analysis, we aim to provide a basis for choice
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when considering a self-administered assessment tool in
the field of low back problems.

Methods

Using the Internet, various medical search sites were addressed in
order to find condition-specific, self-administered outcome mea-
surements used in spine surgery (http://www.BioMedNet.com,
http://www.PubMed.com, http://www.aaos.org, http://www.outcomes-
trust.org, http://www.qlmed.org, http://www.hoi-stratishealth.org,
http://www.isoquol.org, http://www.update-software.com/Cochrane,
http://www.mapi-research-inst.com). Out of 82 condition-specific
outcome scales, the nine most commonly used in the literature
were selected (Table 1).

To quantify the use of each of these outcome tools, the number
of studies evaluating or using it were determined. Measures used
ten times or less in the literature were excluded from further analy-
sis. General measures such as the SF36 [67] were not included in
the search. Isolated pain measures were also excluded.

The nine scales examined were: (1) the Oswestry Disability Index
(ODI), (2) the Roland—Morris Disability Questionnaire (RMDQ),
(3) the Low Back Outcome Score (LBOS), (4) the Quebec Back
Pain Disability Scale (QBPDS), (5) the Million Visual Analogue
Scale (MVAS), (6) the Aberdeen Low Back Disability Scale
(ALBDS), (7) the NASS Lumbar Spine Outcome Assessment In-
strument (NASS LSO), (8) the Low Back Pain Rating Scale
(LBPRS), and (9) the Waddell Disability Index (WDI).

The construction of outcome scales requires a number of con-
siderations [58]. The measures were examined for general charac-
teristics, reliability, internal consistency, responsiveness, correla-
tion with other measures, floor and ceiling effects and available
languages.

General characteristics

The population from which the score was developed, number of
items, items scored, whether the measure produces one single
score or is divided into subscales and a brief description of the do-
mains are provided.

Reliability

There are a variety of ways of examining the reproducibility of a
measure administered on different occasions. Test—retest reliabil-
ity is the most important. It is measured best by using tests of
agreement such as the kappa test [6, 45, 58]. The Pearson correla-
tion coefficient [6] is a measure of correlation and, although com-
monly used, is a less reliable measure. Pearson correlation values
should exceed 0.8 and kappa values should exceed 0.5. Another
measure is the Bland—Altman plot [6]. This describes the spread
of the score values within the same individuals between the test
and the retest examination and provides a 95% confidence inter-
val.

Internal consistency

Measures of internal consistency are based on a single administra-
tion of the outcome measure. If the outcome measure has a rela-
tively large number of items addressing the same dimension, such
as measures of physical function, it is reasonable to expect that
scores on each item would be correlated with scores on all other
items. Thus, if the internal consistency is low, the different items
should not be summed, because they measure different domains.
Internal consistency is predominantly measured by Cronbach’s al-
pha correlations [14]. Values above 0.8 are acceptable.

Responsiveness to changes

The minimum clinically important difference (MCID) is the value
of the change in the score which equates to the smallest change in
the condition of interest the patient can detect. Responsiveness can
also be evaluated using the receiver operating characteristic (ROC)
curve which is constructed by calculating the sensitivity (true pos-
itive rate) and specificity (true negative rate) of the cut-off point
for each of the possible score values [58]. An index of the “good-
ness” of the questionnaire is the area under this curve (AUC),
which is usually abbreviated as D’. A poorly discriminating ques-
tionnaire has an area of 0.5 and a perfect test has an AUC of 1.0
[58].

External validation

Comparison of a new score with existing scores allows assessment
of its performance against known measures, particularly in selec-
tion of measurement domains, responsiveness and floor and ceil-
ing effects.

Floor and ceiling effect

Floor and ceiling effects describe the percentage of subjects which
have maximal or minimal points in the score [7, 58]. Here the mea-
sure is inefficient in discriminating between subjects. A similar
problem occurs when the results are skewed in a certain region.
Floor and ceiling effects may be observed if a measure developed
in one population, e.g. severely disabled subjects in a pain clinic,
is used in a very different population, e.g. attenders in primary care.

The nine questionnaires
The Oswestry Disability Index (ODI)
General characteristics

The score was initiated in 1976 in a specialist referral
clinic with a large number of chronic low back pain pa-

Table 1 Characteristics of the nine chosen condition-specific questionnaires

Characteristic ODI RMDQ LBOS QBPDS MVAS ALBDS NASS LSO  LBPRS WDI
Existing since 1980 1982 1992 1995 1982 1994 1996 1995 1984
Items 10 24 13 20 15 19 62 21 9
Completion time 5 10 5 10 10 10 21 15 5
Med Line used 117 103 23 30 29 71 21 14 64




303

6—0
ou/sox
ou/sox

I
s1adre) 7—

06—0

€0

J[eos

I

syodre) 7—

ured 10y SVA

A AN

[SelN e\ BN e\

N

N |

010

X3} po[eds

IXQ],

1

s1o31e) 7
papnpour are
87—81 wall KoAIns
yiresy pue 9¢AS
qI

qI

[o\ NN o\ BN e BN o\ NN e\ e Bieg]

Bl

001-0

1X9) paeds
1X9L,

(ox0W QWIOS) |
sjodIe) 7—1

ql

ql
Bl

AN |

< <
— = AN AN

0ST

11-0

Jreos

I

sjo31e) 7

001

S0

Jreds

1

sjadIe) 7—1

SL—0

1XQ) po[eds
IXa],

1

1810 |

1591 o) 10J

jou Inq ‘ured 10§
posnSI SVA V

N |

[9\ BN e\ BN q\]

| N

[\ e I

!

Y20

ou/so X
ou/sox
ou/sox
s1o31e) 7

AN —A

AN

< <
—S = AN AN A

050

X3} po[eos
1X9],

QIow 10 7
Jo31e) Ie9pd |

< <
Al e B o Bio BN o\ NNe\ Bie Bio Bep]

sjutod FuL100§
9[BIS JoMSUuy
odA) romsuy
S[QAQ] Jomsuy
s1ad1e} s, uonsong)

soInje9j [eroadsg
ssouyeom 307
s3u1[e9) Jo sso]
Surpuog
Junsimy,
Ssouyngs
Surmory,
SurALp Ie)
SJUSWIEIIPAW JO PIIN
JuaUIEAI) JO PN
$10)0€J [e2130[0YIASq
djoy jo paaN
Anaddy
Funsoy
JI0MISNOH
sIe1S
J10dg
SurssaIq
oM
SJI[ [eI20S
SurpeAel],
I Xa§
Sunyry
Surpuelg
Sumig
Suryem
QIBO-J[0S
dogrs
ureq

JO JUOWISSASS Y

am

OST SSVN

Saqav

SVAIN

saddgo

S04l

Oamyd

1do

onsL)ORIRYD)

uonedIISSe[d JDI 2y} Sursn s[00) UOT)ENTBAD USSOYD Y} JO SONSLIAOLIBYD JomsUe-pue-uonsanb pue juojuo) g d[qe],



304

[11] S9dd1

[91] SVAIN - - - - - - - [0L] SVAIN
[91] 9¢€dS - - - - - - - [91] 9¢€dS
[L2] sog1 - - - - - - [91] 9€dS [L2] sog1
[o1] 10O - - - [o1] 1Tam [8€ ‘91] 9¢4S [€9] 9¢dS [o1] TAm [€9 ‘o1] 1AM
[8¢ ‘9T ‘911 [8¢ ‘911 [8€ ‘9T ‘o1]
[91] SQdAD - - - [o1] Dawyd 1ao [L] Tam $addo Saddo
[ct ‘c€ ‘911 [t ‘st ‘el
[o1] Oand [11] 100 [S1] 9¢€dS [9¢] 9¢dS oL ‘ovl 1O  [8€ ‘911 OAINYT [€9 ‘Lzl 1O 1dao OamWd qim paredwo)
- - - - - [oz] s1 - (651 ¥ [ozl 9
- - - - - [91] 61 - [91] S'6—9'8 [o1] S1
[o1]18C - - - - [8¢] ¥1 [cel st [eslTs [¥cl ol dIDIN
- - - - - - - [91] 650 [o1] 280 ueowt
[o1] s€0 - - - [o1] 6t°0 - - [6S1 60 [6519¢°0 asuodsar pazipiepuelg
sisATeue AJIA1)IS
- - - - - [8€l9T0 - [8el o [8els10 -Uas IouI9}S—UBULION
- - - - - [8€]1 €60 - - [91]18L0
[o2] L8O - - - - [911vL0 - [o1]LL0 [o2] ¥6'0 Jo anfea
[o1]9L0 - - - - ¥L'0/L80 - YL°0/8L°0 [¥19L0 DNV ue Ppim 5Oy
- - - - - - - (091 9°0 [09] 650 stsATeue suer ueuireadg
- - - - - - - - [eel €6/LL0
- - - - - - - [19] 160 [8€]l 180
- [¥¥] 86°0 [S1]1880 [o¢]1 80 [ov] €6°0 [8€196°0 [cel ¢80 €€l 26'0/68°0 [szloL0 eydye s yoequor)
- - - - - [8€126°0 - [8€]1 1670 [1]1 680
- - - - - [o1]1 #8°0 - [6S]1 98°0 [91] #8°0
o1l ¥L0 - - - - [92] SS°0/26°0 - [91] €570 [92] 6'0/16°0 Nl
- - - [96] 99T - - [celo1t - - j01d uewy—puerg
0'1-LT0 - [S1] L6'0—68°0 - - - lzelogo-150 - - sonfea eddeyy
- - - - - - - [L1] €80 [8€l 160
- - - - - - - [cel 880 [oz] 8L°0 UONR[ALI0D
6'0—¢L0 - [S1]66°0-68°0 961 #6°0 [o¥] 26'0 o] L970 [zel 260 [ssl 160 [62] €8°0 uos.Ieod 15919y
[L2] %0/1 umouu umouyun umouu) umouu umouyun) [L2] %9¥ [6S] Juasaig umouyun 1093J2 SuIe)
[L2] %191 umouyun umouyun) umouu umouun umouyun) [L2] %0 umouu [61] sex 109JJ9 100
am SAddT OSTSSVN sSadiv SVAIN Saddo SOd1 OanNyd 1do

uostredwod ur sarreuuor}sonb oryroads-uonIpuod ouTu Oy} JO BIEP [EOTUYIRL, € J[qEL



305

tients. The index was designed as a measure for both as-
sessment and outcome. Version one was published and
validated in 1980 [24] using a sample of 25 patients suf-
fering from acute low back pain. A larger validation was
published in 1994 by Stratford on a population with mus-
culoskeletal LBP [60]. The ten items can be completed in
approximately Smin and scored in less than 1 min. No
sub-scoring is reported. The administration is easy.

The ODI was further developed and validated and is
now available in version 2.0 [23]. A modified ODI is used
in the NASS [15] questionnaire (see below) and another
modification was used in England (computer interview).
Version 2.0 is now recommended [1, 53] and no permis-
sion for its use is required. The questionnaire focuses on
abilities (personal care, lifting, walking, sitting, standing,
sleeping, sex life, social life and travelling in combination
with pain) and on pain level. However, important items
considering the ability to work, need for help or items
about environmental factors are not included (Table 2).

Reliability

Reliability has been tested in the literature (Table 3) using
only test—retest correlations (Pearson correlation) in a small
population (n=22) [26, 30, 38]. Kappa values or Bland—
Altman plots are not available.

Internal consistency

Version 2.0 of the ODI shows an acceptable internal con-
sistency, with Cronbach’s alpha between 0.76 and 0.8716
[25, 33, 38].

Responsiveness

The ROC was shown to be between 0.76 and 0.78 [4, 16,
60], which is acceptable (but not as good as the
Roland—Morris score [16, 60]). Several studies show a
good correlation between the severity of pain and disabil-
ity on the one hand and patients satisfaction on the other
[26, 60, 63], even in patients with cervical problems [70].
The ODI is able to detect clinical change 3 weeks after
surgery [56] and the MCID varies between 6 and 16
points [4, 16, 26, 60]. Using mean values, Beurkens [4]
adopted the method advocated by Cohen [12] to deter-
mine the effect size and obtained values of 0.8 for patients
who had improved and 0.04 for patients whose condition
had not changed. However, Taylor found that the ODI was
more sensitive to patients who had improved and less sen-
sitive for patients whose condition had remained un-
changed [63].

External validation

The ODI was compared with the RMDQ [16, 33, 42], the
LBOS [27], the QBPDS [16, 26, 37, 38], the LBPRS [16],
the MVAS [70] and the SF36 [16] (see below).

Floor and ceiling effects

Floor effects have been demonstrated in non-surgical pa-
tients [49], demonstrating that the ODI is less sensitive in
less disabled patients.

Languages

The ODI is validated in English [24], German [2], French
[21], Finnish [29] and Greek [9] (Table 4). Translations in
several other languages do not appear to be validated.

The Roland—Morris Disability Questionnaire (RMDQ)
General characteristics

The RMDQ was derived from the Sickness Impact Pro-
file, of which 24 out of 136 items were selected. The
questionnaire was designed as a self-reporting measure
for both assessment and outcome, and was published in
1983 [54]. First validation was done using a LBP popula-
tion in a general practice treated with pain medication. In
the first version a six-point pain rating scale was included.
Recently, the authors recommended the use of the pain
scale of the SF36 [53]. Despite several published modifi-
cation proposals, [20, 49, 61, 64]the original version of
the RMDQ is favoured by an international expert group
[18].

The questions in the RMDQ focus consistently on dis-
abilities related to the back and the answers are dichoto-
mous: yes/no. This might cause subtle changes in the
functional abilities of patients to remain undetected. The
questionnaire can be completed in a maximum of 5 min
and an un-weighted score can be calculated in less than
1 min. No sub-scoring is reported and administration is
very easy. The questions deal with body functions (pain,
sleeping and appetite) as well as activities (self care,
walking, sitting, standing, lifting, work, dressing, stairs,
housework and resting), but no environmental questions
are asked (social life, need of help etc.) (Table 2).

Reliability
The test—retest reliability using Pearson correlation lies

between 0.81, 0.88 and 0.91 [17, 35, 54]. Kappa values or
Bland—Altman plots are not available.



306

Table 4 Available languages for all the nine condition-specific outcome scores

DI

LBPRS W

LBOS QBPDS MVAS ALBDS NASS LSO

RMDQ

ODI

English [38] English [46] English [56] English [15] Danish [44] English [66]
Chinese [43]

Dutch [57]

English [27]

English [54]
French [13]

English [24]

Original language

Validated
languages

German [51]

Finnish [29, 30]
French [21]

German [2]
Greek [9]

Italian [48]

French [38]

German [68]
Greek [10]

Portuguese [47]
Spanish [40]
Swedish [35]
Turkish [41]
Flemish

Czech

Italian

French

German
Spanish

Danish
Dutch

Unvalidated
languages

Norwegian
Spanish

Polish

Romanian

Swedish

Internal consistency

The RMDQ seems to be a reliable evaluation tool with an
internal consistency between 0.77 and 0.93, [33, 61] and
with equal [42, 52] or even slightly superior [33] consis-
tency in comparison with the Oswestry questionnaire
(Table 3).

Responsiveness

The RMDQ seems to detect changes over time slightly
more sensitively than the Oswestry scale [16, 42], pro-
vided that the initial score is in the range between 4 and
20 [59]. Beaton suggests that a change of 5 points in the
RMDAQ can be interpreted as a significant improvement or
decline in patients’ outcome [3]. This value comes close
to the figure of Davidson [16], who defined the MCID to
be 5.2 points.

In the French version, Dionne finds a poor relation be-
tween the RMDQ and the work status of patients [19].
When comparing the ODI with the RMDQ, Baker et al.
[1] found that the RMDQ is more sensitive in patients
with mild disabilities and the ODI discriminates better in
more severe disabilities. This means that the RMDQ and
the ODI are not linearly related.

In contrast, Yang [69] and Leclaire [42] found a linear
but moderate Pearson correlation coefficient of r=0.72
and 0.64, respectively. Hsieh [33] compared the two mea-
sures in four treatment groups and found a poor correla-
tion (r=0.51-0.61) at the initial visit and a high correlation
after treatment (r=0.85-0.92). The latter suspected that
both instruments may have a different performance at dif-
ferent levels of pain. Davidson [16] found similar respon-
siveness when comparing the RMDQ with the SF36, the
ODI, the QBPDS and the WDI — but the RMDQ showed
an insufficient reliability (Table 3).

Floor and ceiling effects

A ceiling effect is reported [59].

Languages

The RMDAQ is translated into several languages (Table 4).
Many of these translations do not appear to be validated.
The Low Back Outcome Score (LBOS)

General characteristics

The questionnaire was first published in 1992 and tested
using 274 consecutive patients with low back pain [27].
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The score was designed as a self-reporting measure for both
assessment and outcome. The 13 items can be completed
in approximately 5 min and scored in about 1 min. The an-
swering possibilities of each item are scaled. For pain, an
eleven-point scale ranging from “no pain” to “maximum
pain possible” is used. The other items use a four-point
scaled text. The total score gives different weights to dif-
ferent questions. For example, normal abilities in sport score
9 points, normal abilities in sex life score 6 points and
normal abilities in dressing score 3 points. Although this
weighting has to be conducted with care, the administra-
tion is easy. All aspects of the ICF classification [28] are
considered, which is the strength of this questionnaire (for
the questionnaire’s content see Table 2). Slight extensions
to the questionnaire have been reported [32].

Reliability

The test-retest reliability is high, with a Pearson correla-
tion of 0.92 and kappa values between 0.51 and 0.8645.
The Bland—Altman plot shows that test—retest scores can
change by up to 11.6 points [32]. This scale is the only
one to have been subjected to this more stringent crite-
rion.

Internal consistency

Holt reported a good internal reliability with a Cronbach’s
alpha of 0.85 in an English population and 0.79 in an Aus-
tralian population [32].

Responsiveness

The MCID is reported to be 7.5 points [36].

External validation

The LBOS correlates well with the ODI (r=0.87), the
WDI (r=0.74) and the Waddell physical impairment rating
(r=0.63) [32]. Taylor et al. [63] made a comparison be-
tween the LBOS, the SF36 and the ODI, and found a
Spearman rank correlation of 0.64 for the ODI, 0.62 for
the LBOS, 0.56 for the SF36 PF and 0.54 for the SF36
PCS. They demonstrated that the condition-specific ques-
tionnaires (ODI and LBOS) showed a greater overall re-
sponsiveness, but the SF36 PF was more sensitive to
changes than both of the specific questionnaires.

Floor and ceiling effects

Values for floor and ceiling effects have been defined in
a non-surgical population by Greenough [27], and are

0%/0.8% respectively in a compensated population and
0%/8.3% in a non-compensated low back pain population.

Languages

The LBOS has been validated in English [27, 32] and
translated into German and Spanish.

The Quebec Back Pain Disability Scale (QBPDS)
General characteristics

The QBPDS was validated on a back pain population and
published in 1995 [38]. The questions were designed us-
ing a conceptual model. Item selection was done using
factor analysis for 46 disability items. Twenty items were
selected and tested for reliability (Table 2).

The QBPDS measures only functional disability (self
care, walking, sitting, standing, lifting, sport, stairs and
housework) and sleep. Pain has to be evaluated with other
tools. Items about social life, sex life and need for help are
not included. Nevertheless, the items give a comprehensive
view of the patient’s disabilities because questions about
easy as well as more difficult functional abilities are asked.
The questionnaire can be filled out in about 5—10 min and
scored in about 2 min. Sub-scores are not reported and ad-
ministration is easy.

Reliability

Test—retest reliability was analysed using an intraclass cor-
relation coefficient (ICC) (0.92) [38] (Table 3) but kappa
values or Bland—Altman plots are not available.

Internal consistency

Internal consistency was measured using the Cronbach’s

alpha (0.96) [38] and is satisfactory.

Responsiveness

The MCID lies between 14 and 19 points [16, 37]. The
Norman-Steiner sensitivity coefficient [38] was 0.19 after
a six month period, and the sensitivity in relation to a self-
rated change of disability was good.

External validation

Kopec [38] correlated the questionnaire in French and
English with the RMDQ (=0.81 and 0.72), ODI (r= 0.83
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and 0.77), and SF36 physical functioning (r=0.77 and
0.67), and against a single-item pain scale with a seven-
point Likert scale (+=0.54 and 0.51). Fitz [26] found that
the modified ODI showed higher levels of test—retest reli-
ability and responsiveness compared with the QBPDS.
The MCID was approximately 15 points for the QBPDS
(and approximately 6 points for the modified ODI). David-
son [16] found similar responsiveness when comparing
the QBPDS with the SF36, the ODI, the RMDQ and the
WDI, but the QBPDS showed a better reliability than the
RMDQ and the WDI (Table 3).

Floor and ceiling effects

Values for floor and ceiling effects are not available in the
literature.

Languages

The QBPDS is validated in English, French [38] and Dutch
[57] (Table 4).

The Million Visual Analogue Scale (MVAS)
General characteristics

The questionnaire was first published in 1982 and vali-
dated on patients with chronic low back pain [46]. The 15
items focus on body functions (pain, sleep, stiffness and
twisting), on activities (walking, sitting, standing and work)
and on social life. Questions on self care, sex life lifting,
housework etc. are not included. The questionnaire offers
a 100 mm visual analogue scale as the answering method.
Its administration is easy, the completion time is around
5—10min and scoring requires 2—3 min.

Reliability

The Pearson correlation is 0.84—-0.94 [46] (Table 3). Kappa
values or a Bland—Altman plot are not available.

Internal consistency

Internal consistency shows a high Cronbach’s alpha of 0.93
[46].

Responsiveness

The MCID or ROC are not available.

External validation

Zoega found a good correlation and a similar reliability
between the MVAS and the ODI [70].

Floor and ceiling effects

Values for floor and ceiling effects are not available in the
literature.

Languages

The MVAS is validated in English [46] (Table 4).

The Aberdeen Low Back Disability Scale (ALBDS)
General characteristics

The ALBDS was first published by Ruta in 1994 [56] and
validated using a random sample of the general popula-
tion. The 19 questions focus on body functions (pain,
sleep and bending) and activities (self care, walking, sit-
ting, standing, sport, housework and resting), and include
questions about body structures (loss of feeling, leg weak-
ness). Answer categories vary between three and six cate-
gories. Questions on environmental factors, lifting, sex life,
work, dressing etc. are not included. The questionnaire is
easy to administer, can be completed within 5—10 min and
scoring can be done within 3 min. Because of the various
answering scales, the ALBDS gives variable weights to
the different questions.

Reliability

The ALBDS showed an acceptable test—retest correlation
of 0.94 (Pearson correlation) [56]. Kappa values or Bland—
Altman plots are not available.

Internal consistency

Internal consistency is acceptable with a Cronbach’s alpha
value of 0.8 (Table 3) [56].

Responsiveness

The MCID or ROC values are not available. The ALBDS
is able to detect clinical change 2 weeks after surgery
[56]. Ruta reports that the ALBDS is more sensitive than
the SF36 regarding the measurement of the local outcome
[56].
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External validation

Ruta compared his ALBDS with the SF36 and found a
rather low correlation between these two instruments (e.g.
r=0.56 for SF36 physical functioning) [56]

Floor and ceiling effects

Values for floor and ceiling effects are not available in the
literature.

Languages

The ALBDS is validated in English [56] and Chinese [43].
(Table 4).

The NASS Lumbar Spine Outcome Assessment Instrument
(NASS LSO)

General characteristics

The NASS LSO was first published by Daltroy in 1996
[15] and is based on a consensus of the North American
Spine Society. Validation was done in a cross-sectional study
of a convenience sample of lumbar spine patients (n=
136). The NASS LSO questionnaire is made for assess-
ment and outcome measurements. It considers all aspects
of the ICF classification, e.g. demographic data (age, sex,
race, education and insurance information), medical his-
tory (co-morbidities, past surgeries etc.), body functions
(pain, neurogenic symptoms etc.) and employment his-
tory.

The questionnaire construct includes the SF36, a mod-
ified ODI and a modified employment assessment pub-
lished by Bigos [5]. For follow-up assessment the ques-
tionnaire is slightly modified. It takes 20-25 min to fill in
the form and the scoring is complex. To score the SF36, a
special algorhythm is used. Sub-scores are extractable
(modified ODI, SF36, pain and disability scale, neuro-
genic symptoms scale, job exertion scale, expectation and
satisfaction scale). Although the NASS LSO is not a con-
dition-specific questionnaire in a strict sense, we included
this tool in our analysis because it contains condition-spe-
cific measures.

Reliability

The reliability tests for the condition-specific parts of the
NASS LSO show a test-retest reliability (Pearson correla-
tion) of 0.96 for pain and disability and 0.81 for neuro-
genic symptoms. The ICC is 0.97/0.85 for the two sub-
scales [15].

Internal consistency

Cronbach’s alpha is 0.93 in both measures [15].

Responsiveness

The MCID was not found in the literature.

External validation

The NASS LSO pain and limitation scale correlates with
other measures of the same phenomena (pain VAS r=0.84,
SF36 pain subscale r= 0.66 and SF36 physical limitation
subscale r=0.75). The neurogenic symptoms correlated on
a lower level with the three mentioned variables (r=0.60,
0.43 and 0.49 respectively) [15]. Even though the ODI is
included, a correlation between the NASS LSO disability
and pain scale in comparison with the original ODI could
not be found in the literature.

Floor and ceiling effects

Values for floor and ceiling effects are not available in the
literature.

Languages

The NASS LSO is validated in English [15], German [51]
and Italian [48] (Table 4).

The Low Back Pain Rating Scale (LBPRS)
General characteristics

The LBPRS was first published and validated on different
populations by Manniche in 1994 [44]. It consists of a dis-
ability index with 15 items (walking, sitting, lifting, work,
dressing and car riding), and a pain assessment index with
six questions. Questions about self care, lifting, standing,
sex life and sport are not included. It can be filled out in
about 15 min and scored within 3—-5 min. Sub-scores for
low back pain, leg pain, disability and physical impair-
ment are extractable.

Reliability

Data on test—retest reliability are not available.
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Internal consistency

Internal consistency was calculated using Cronbach’s al-
pha with values between 0.89 and 0.95 for the sub-scores
and 0.98 for the entire LBPRS [44].

Responsiveness

The MCID was not found in the literature.

External validation

Christensen et al. [11] could show a correlation with
r=0.82 between the ODI and the LBPRS 18 months after
therapy. Despite detailed clinical assessment of the pa-
tients involved, the clinical results were not correlated with
the values of the two outcome measures.

Floor and ceiling effects

Values for floor and ceiling effects are not available in the
literature.

Languages

The LBPRS is available in English and validated in Dan-
ish [44] (Table 4).

The Waddell Disability Index (WDI)
General characteristics

The WDI was first published in 1984 [66] and validated
on a chronic low back pain population. It is a brief nine-
item scale focussing on disabilities (walking, sitting,
standing, lifting, sex life, travelling and dressing), on body
functions (pain, sleep) and on social life. Questions about
work, self care and sports are not included. The question-
naire is easy to administer, can be completed in 5 min and
scored in about 1 min.

Reliability
The test—retest reliability of the different items show kappa

values between 0.27 (unacceptable low) and 1.0 (very high)
[27].

Internal consistency

Internal consistency seems to be rather low with an ICC
of 0.74 [16], and Cronbach’s alpha values are not avail-
able.

Responsiveness

The ROC is acceptable [16, 26] and the MCID is 2 [16].
The WDI is able to detect clinical change 4 weeks after
surgery [56].

External validation

Davidson analysed the WDI against the RMDQ, ODI and
the QBPDS [16] and found a lower ICC in the WDI (0.74)
than in the ODI (0.84) but a higher ICC in the WDI than
in the RMDQ (0.53). The ROC was similar in all four
scores but the standardized response mean was lowest in
the WDI (0.35). The MCID was similar in all four scores.

Floor and ceiling effects

Values for floor and ceiling effects have been defined in
conservatively treated patients by Greenough [27] and are
2.2%/5.9% in a compensation group and 0% and 27% in a
non-compensation group.

Languages

The WDI is validated in English [66] and Spanish. A French
translation is available, but has not been validated [31]
(Table 4).

Discussion

If a specific outcome questionnaire has to be chosen, five
main aspects should be considered: First: Is the question-
naire reliable? Second: Is it responsive? Third: Can the re-
sults be compared with the literature? Fourth: Is the ques-
tionnaire available in the target language? And fifth: Is the
questionnaire easy to complete and to score?

1. Reliability

The reliability of a questionnaire is the most important qual-
ity a questionnaire has to fulfil. All the nine mentioned
questionnaires went through a validation process. The
LBOS [27] was particularly stringently validated and the
QBPDS [26, 38] and the ALBDS [56] have also passed a
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serious validation process. The ODI and the RMDQ went
through several validation processes and have been used
for comparison in many studies. Although Davidson found
an insufficient ICC for the RMDQ [16], this was in con-
tradiction to other studies [37], and all the nine question-
naires reviewed may be considered to have passed the
minimum acceptable validation standard.

2. Responsiveness in the study population

If it is important to know how subjects have improved fol-
lowing an intervention, then this figure is crucial. Figures
are available for the ODI [4, 16, 21, 26], the RMDQ [16,
53, 59], the LBOS [32], the QBPDS [16, 26, 38], and the
WDI [16]. For the other questionnaires the MCID was not
available.

3. Comparability

Comparing the results with other studies is one of the im-
portant goals in quality assessment. In an optimal study
design, patients are randomised in two groups (treatment
group/control group). This procedure is sometimes not
possible and the subjects have to be matched with a con-
trol group from the literature. In this case, the same ques-
tionnaire as used in the literature must be chosen. A broad
comparability is assured if the Oswestry [24] or Roland—
Morris scale [54, 55] is used. Nevertheless, this compara-
bility should not be overestimated because of differences
in culture, patients’ collectives etc.. If randomisation within
the study group is possible, then comparability of the re-
sults with the literature is less crucial. In this situation, the
LBOS offers a short and comprehensive measure.

4. Availability

For non English speaking countries the availability of a
questionnaire is an important factor. The RMDQ followed
by the ODI have the largest number of translations. Target
languages are defined in Table4. A more scientific ap-
proach is to define the optimal questionnaire using the cri-
teria 1-3. If the optimal questionnaire is not available in
the target language, it should be translated and validated
before use.

5. Ease of administration

This issue is of some importance in self-administered
questionnaires, to avoid question fatigue and increase com-
pliance. Easy and short questionnaires like the RMDQ,
LBOS, QBPDS, MVAS or the WDI, give fewer opportu-
nities for errors and are easier for data analysis.

Conclusion

There is no gold standard for quality or outcome assess-
ment in low back therapies. In order to define the optimal
questionnaire, its reliability and responsiveness in the study
population must be considered. Only the ODI, the RMDQ,
the LBOS, the QBPDS and the WDI provide the crucial
data on the MCID.

The present overview on the reliability and responsive-
ness of condition-specific assessment tools should pro-
vide the necessary information to define the optimal ques-
tionnaire to be used in any proposed study. However, the
circumstances of use, domains of interest, construct valid-
ity of the instrument as well as possible score bias are of
crucial importance and will be considered in part II.
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