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Concurrent Validity of Questionnaire
and Performance-Based Disability Measurements
in Patients With Chronic Nonspecific Low Back Pain

Michiel F. Reneman* Wim Jorritsma,  Jan M.H. Schellekens?
and Ludwig N.H. Goeken-3

This study aimed to investigate the concurrent validity of two approaches to disability
measurementin patients with chronic nonspecific low back pain (CLBP). It was hypothesized
thatif both are measuring the same construct, the instruments would lead to similar disability
results and would correlate strongly > 0.75). The study compared the results of self-
reported and performance-based measures of disability in 64 consecutive patients with
CLBP. Participants mean age was 38.0 years, the mean duration of the current episode of
back pain 9.9 months, and 90% were off work due to CLBP. The self-report measures used
were: the Roland Disability Questionnaire (Roland); the Oswestry Disability Questionnaire
(Oswestry); and the Quebec Back Pain Disability Questionnaire (Quebec). Performance
was measured using the Isernhagen Work Systems Functional Capacity Evaluation (FCE).
The mean scores from the self-report measure are as follows: Roland 13.5 (scale 0-24),
Oswestry 28.2 (scale 0—100), Quebec 37.8 (scale 0—100) consistent with moderate to severe
disability. In contrast the results from the performance-based measures suggested that
the subjects should be able to work at a physical intensity level of moderate to heavy.
Little to moderate correlation was observed between the self-report and performance-based
measuregSpearman rank correlations: Roland-FCE@.20), p> 0.05; Oswestry-FCE
(—0.52), p < 0.01; Quebec-FCE {£0.50), p < 0.01). Results are interpreted to suggest
that both performance-based and self-report measures of disability should be used in order
to obtain a comprehensive picture of the disability in patients with CLBP.
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INTRODUCTION

Chronic nonspecific low back pain (CLBP) accounts for the consumption of major por-
tions of health care funds and financial compensation for temporary or permanent inability
to work. Rehabilitation programs aim to reduce the disability of the CLBP patient. Disabil-
ity can be measured by questionnaires and performance-based instruments. Questionnaires
measure self-reported disability and contain perceived or subjective information. A person’s
“objective” disability can be assessed by means of direct performance measurement in a
laboratory setting, often referred to as Functional Capacity Evaluations (FCEs). FCEs are
batteries of standardized tests designed to assess a person'’s functional capacity related to
work.

All self-report and performance-based instruments operationalize the construct across
several different activities, which combined should reflect disability as defined. Without a
universally accepted definition of disability (1-3), however, itis not surprising that different
terms are used. Besides “disability” (4—6), terms that are also used are functional disability
(7), functional status (8—10), and functional capacity (11-14). The content of the terms is
very similar and appears to be used interchangeably. Even though the wordings used are
not equal, they appear to measure the same construct, defined as “difficulty of a person to
perform an activity” (15).

The advantages of using questionnaires over performance-based testing include less
expense, less time consumed, and proven psychometric qualities (1,7-10,16). FCEs have
been criticized because little is known about their psychometric properties (17,18), the
results can be influenced by a patient’s pain behavior (19—-21) and the time needed to collect
data is relatively long (3-5 h), thus making it expensive (17,22).

Thus, the question can be asked, whether the extra time and expense of the FCE is
warranted. This question cannot be answered, as no head-to-head comparison between
the outcome of self-reported and performance-based disability measurements has been
performed (9). The objective of this investigation was to study the concurrent validity of two
approaches of measuring disability: self-report and performance based. It was hypothesized
that, if questionnaires and FCEs are in fact measuring the same construct, these two different
measurement approaches should lead to similar disability outcome and correlate strongly;
patients with high levels of self-reported disability are expected to perform poorly in an
FCE, and vice versa.

METHODS
Setting

This study was conducted in an outpatient university rehabilitation and occupational
assessment center in the northern part of The Netherlands.

Patients

Patients were referred to the rehabilitation department by their general physicians. The
patients were assessed by a staff physiatrist. Included were patients diagnosed with nonspe-
cific CLBP who appeared willing to improve their functional status through participation in
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a rehabilitation program. Excluded from the program were: patients with significant comor-
bidity, specific pathology related to LBP (i.e., disc herniations, tumors, spondylolisthesis
grade 3 or 4, etc.) and patients with extensive psychological or behavioural problems (as
diagnosed by a staff psychologist). A total of 67 consecutive patients were identified as
eligible for inclusion in this study. Of these, three patients were immigrants who had not
mastered the Dutch language sufficiently to complete the questionnaires by themselves,
leaving a total of 64 patients who make up the population of this study.

Disability Measures

Three questionnaires were used to measure self-reported disability related to CLBP.
These were:

1. The Roland Morris Disability Questionnaire (Roland) (4), developed to measure
self-rated disability due to low back pain, without defining the term “disability.”
The questionnaire consists of 24 items, each one a statement that the patientis asked
to indicate whether this statement applies to him/her. The total score is the sum of
all questions answered in the affirmative and ranges from 0 to 24.

2. The Oswestry Back Pain Disability Scale (Oswestry) (6) which defines disability
as “the limitations of a patient’s performance compared with that of a fit person.”
The questionnaire consists of 10 items, each item consisting of six statements. The
patient is asked to check the statement that most closely resembles his/her status.
The total score ranges from 0 to 100.

3. The Quebec Back Pain Disability Scale (Quebec) (1) which adopts the World Health
Organization’s 1980 definition of disability as “any restriction or lack of ability to
perform an activity in a manner or within the range considered normal for human
beings.” The questionnaire consists of 20 items; each item consists of a description
of an activity. The patient is asked to what extend he/she experiences difficulties
in performing that activity. Answering is possible on a 6-point scale ranging from
“no difficulty” to “unable to perform.” The total score ranges from 0 to 100.

A detailed review of the literature on the psychometric properties of the questionnaires
lies beyond the scope of this article. In summary, the reliability, sensitivity, internal consis-
tency, and the validity of the questionnaires have been reported to be high in populations
with subacute and chronic LBP (1,7-10,16).

The FCE is a performance-based evaluation designed to measure a person’s capacities
in multiple activities. In this study, the standardized FCE protocol of Isernhagen Work
Systems (IWS; 23) was used. Disability is not defined, but inferred to be the ability to
perform (maximally) purposeful activities in the context of work (14). Activity selection is
based on the Dictionary of Occupational Titles (DOT (5)). The DOT is used to express work
demands and the capacities needed to work for specific occupations. Face and construct
validity of the DOT classifications is considered to be adequate (17,18,24-27). The DOT
categorizes the physical characteristics into 20 activities (e.qg., lifting and carrying). In this
study, patients were asked to perform to their maximum abilities on 14 different activities
(lifting, carrying, pushing, pulling, overhead work, stooping, crouching, kneeling, standing,
walking, sitting, and stair climbing). Testing of an activity was terminated when one of the
following occurred: 1) the patient wished to terminate (e.g., due to pain), 2) the heart rate
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Table I. Dictionary of Occupational Titles (5) Physical Demands Strength Rating.
Limits of Weights Lifted/Carried or Forces Exerted During the Workday

Category Occasionally Frequently Constantly
1. Sedentary a_45 a a
2. Light a-9.0 a_45 a
3. Medium 9.0-22.5 45-11.4 a45
4. Heavy 22.5-45.0 11.4-22.5 4.5-9.0
5. Very heavy >45.0 >22.5 >9.0

aNegligible weight.

reached 85% of the age-related maximum, indicated by a heart rate monitor, 3) the evaluator
deemed further testing to be unsafe, or 4) a preset performance criterion was reached (e.g.,
30 min standing). The inter- and intra-rater reliability of the material handling procedures

is fair to excellent (28-32). Test-retest reliability of lifting and carrying is good in patients
with CLBP (28,32). Test-retest reliability of static overhead work and static forward bend

is good in healthy young adults (33). Pilot testing of test-retest reliability of the other FCE-
subtests in 10 healthy young adults resulted in good correlatioren@es from 0.82 to
1.00,p < 0.00) (34).

The DOT-classification was used to transform the FCE scores into a single measure.
Five strength levels express the physical demands of work: very light (category 1), light
(category 2), moderate (category 3), heavy (category 4), and very heavy (category 5).
The characteristics for each category are given in Table I. Besides lifting, carrying, and
pushing/pulling, the duration of sitting, standing, and walking is also taken into account.
The performance of each subject was classified according to the DOT scales and entered as
a separate variable. Based on the information from the patient, the same classification was
used to classify the physical characteristics of the work.

Procedures

Prior to the first visit, patients completed the Roland scale (5—10 min), a pain intensity
rating on a numeric rating scale (0—10) (1 min), a pain drawing, out of which the distribu-
tion of the symptoms were classified according to the Quebec Task Force (35), and a study
consent form. A standardized medical intake procedure lasting approximately 45 min fol-
lowed, consisting of a review of the medical history and a physical examination, including
the determination of Waddell's nonorganic signs (36). The FCE was performed 1-2 weeks
after the medical intake procedure. Prior to FCE, the patients filled out the Quebec and
Oswestry questionnaires. They were also asked if their pain and/or functional status were
different compared to the medical intake.

Data Analysis

Levels of disability were computed using descriptive statistical analysis. The asso-
ciation between the scores on the questionnaires and the FCE outcome (DOT 1-5), and
associations between the questionnaire scores was tested with Spearman rank correlations.

Some of the questionnaire items relate directly or closely to activities tested on the
FCE. The operational definitions of all items are different. For example, “lifting low” on the
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FCE is operationally defined as the maximal ability (in kilograms) to safely lift a receptacle
from table height to the floor and vice versa for 5 times in no longer than 90 s (23). Lifting
is not an item specifically asked about in the Roland questionnaire. In Question 3 of the
Oswestry (6), statements do include lifting activities, for example: “I can lift a heavy object
but this causes extra pain” or, or “I can only lift light objects.” The client was asked to
check the statement that most closely resembles their status. On Question 20 of the Quebec
scale (1), the client is asked to rate the difficulty experienced from lifting 20 kg. It was
presumed that the more difficulty the client experienced, the lesser amount of weight can
be lifted maximally and vice versa. This presumption was analyzed statistically by using a
Spearman rank correlation test. Somet$hdex of symmetric association was used with
ordinal items with no more than two categories (dichotomous) (37).

No strict criteria are available to establish concurrent validity. In order for instruments
to be concurrently valid, the results of the measurements should be similar and they should
correlate strongly, that is, have a considerable amount of shared varietjorin( this
study, correlations are interpreted as follows (27): correlation coefficien$ Q.50 or less
are considered poor (little similarity? < 25%), correlations of 0.51-0.75 are considered
moderate (some similarity? = 26-56%), and correlations of 0.76 or more are considered
good (substantial similarity;? > 75%).

RESULTS
Patients
Characteristics of the patients are presented in Table Il. The characteristics indicate that
this represents a population of chronic LBP sufferers, including accompanying character-

istics such as a high rate of medical consumption and work absence. In line with the Dutch

Table Il. Characteristics of the Patientd (= 64; Malen = 54, Femalen = 10)

Population characteristics % Mean SD Min—-Max

Age (years) 38.0 8.9 23-58
Current episode (months) 9.8 11.3 2-72
Pain intensity (0—10) 5.1 2.1 0-10
Waddell signs (0-5) 1.2 1.3 0-4
DOT work (0-5) 24 1.0 1-5
Married (or common-law) 86
Smoker 49
Using NAISDs 19
Sx location back-gluteal 42
Sx location back-thigh 31
Sx location back-leg 27
Previous Rx: 1 100
Previous Rx>1 63
Visited >1 medical specialists 41
Status postlumbar surgery 16
Employed 95

% Of which out of work due to CLBP 90
Receiving final compensation 87

Note.DOT = Classification physical intensity of work according to the Dictionary of Occu-
pational Titles; Sx= Symptoms; Rx= Physical/rehabilitation Therapy.
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Table Ill. Results of Self-Reported and Performance-Based
Disability Assessments

Scale Mean SD
Roland 0-24 135 3.7
Oswestry 0-100 28.2 15.8
Quebec 0-100 37.8 15.7
FCE-DOT 1-5 3.6 0.6

worker’s compensation system, the majority of the patients were financially compensated
while absent due to CLBP. Most patients (71%) were off work for more than 3 months,
14% were off work between 6 weeks and 3 months, and 5% were off work for less than 6
weeks. All patients stated to the investigators that their functional and pain status prior to
the FCE had not changed relevantly since their medical intake.

Disability Measures Descriptives

The scores on the different disability measures are presented in Table Ill. The average
scores on the Oswestry reflect a “moderate” level of disability (6). The average Quebec
scores are interpreted as “somewhat disabled,” analogous to the wording in the question-
naire (1). Interpretation of the Roland scores is not as straightforward. The subjects in this
study reported difficulty on more than half of the questionnaire items (mean score 13.5).
A mean score of 14.3 can be interpreted as “significant disability” (38). The results of the
performance-based FCE testing indicate that the subjects were able to perform work that
is (according to DOT categories) physically moderate to heavy. Results of self-reported
disability were not significantly < 0.01) different between males and females. Perfor-
mances differed significantly between the genders (males FCE-DOT mean 380D
females mean 2.9, SB 0.7, p < 0.01).

Correlations Between Disability Measures

Correlations between the questionnaires and FCE performance are presented in
Table IV. Correlations among the questionnaires are generally higher than correlations be-
tween the questionnaires and the FCE. The correlation of the FCE with the Roland Disability
guestionnaire is poor, and poor to moderate with the Oswestry Back Pain Disability Scale
and the Quebec Back Pain Disability Scale.

Table IV. Associations Between Self-Reported and Performance-Based
Disability Measures

Roland Oswestry Quebec
Roland — — —
Oswestry 0.59 — —
Quebec 0.60 0.74 —
FCE —0.20 —0.52 —0.50¢

*p < 0.01.
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Table V. Summary of Performance on Selected FCE Activities and Correlations With Corresponding Questionnaire

Iltems

b = 64)

FCE activities

Criterion

Performance

Correlation with
guestionnaire item

Lifting

Overhead lift

Short carry two handed

Long carry two handed

Pushing

Pulling

Walking?

Walking?

Sitting tolerance

Standing tolerance

Kneeling*
Overhead work

Standing forward berid

Stairclimbingt

5 liftsin <90 s, max

5 lifts in<90 s, max

5carries 1.5min
<90 s, max
lcarry20min
<90 s, max

Static full body push,
average of
3 repetitions

Static full body pull,
average of
3 repetitions

Shuttle walk, max speed

Shuttle walk, distance

30 min

30 min

1 min

Static 1 min, dynamic
20 repsin 1 min

Static 1 min, dynamic
20 repsin 1 min

100 steps total35 s
per 25 steps, use
handrail (y/n)

Mean 29.5 kg, SD 11.3 Oswestry 3r = —0.20;

(range 4-56 kg)
Mean 16.1 kg, SD 6.0

(4-40 kg)

Mean 36.3 kg, SD 15.6
(4-70 kg)

Mean 37.6 kg, SD 12.4
(12-75 kg)

Mean 43.0 kg, SD 12.2
(12-72 kg)

Mean 51.9 kg, SD 16.1
(17-80 kg)

Mean speed 5.6 kph,
SD 0.9 (1.8-7.2)
22% 300 m, 32%>
400 m, 38%> 500 m

Met by 94% (6%
20-29 min)

Met by all subjects

Met by 97%

Static met by 95%,
dynamic met by 81%

Static met by 98%,
dynamic met by 66%

Speed met by 90%, no
handrail 98%

Quebec 205 = —0.51**

Quebec 19, = —0.44*

Quebec 18; = —0.47**

Quebec 18; = —0.52**

Roland 3d = 0.13

Roland 17d = 0.03;
Oswestry 4r = —0.17,
Quebec 8r = —0.27;
Quebec 9r = —0.32*

Roland 20d = 0.06;
Oswestry 5d = 0.03;
Quebec 6d = —0.09

Oswesty &,C;
Quebec 5d =C
Roland 14 = —0.08

Quebec 10¢ = 0.05 (dyn);
d = 0.05 (stat)

Roland 11d = 0.01 (dyn);
d = —0.05 (stat);
Quebec 16¢d = 0.01
(dyn);d = 0.08 (stat)

Roland 23d = 0.23 (speed);
Roland 5d = —0.05
(handrail); Quebec 7,

d = —0.15 (speed)

Note r = Spearman’s rhaj = Somers’'d, C = statistics cannot be computed because one of the variables is a

constant (FCE item).

aFor comparison, performance criteria listed differ from standardized IWS FCE (manual).

*p < 0.05;*p < 0.01.

Correlations Between Activities and Questionnaire Items

Results of the FCE performances and correlations with corresponding questionnaire
items are presented in Table V. Most of the results are not significanad.05.

DISCUSSION

This study was performed to investigate the concurrent validity between two ap-
proaches of measuring disability in patients with CLBP. Although subjects performed at
a level that resulted in them being defined as being able to perform work at a physical
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intensity level of medium to heavy, they reported their disability to be moderate or severe
on the questionnaires. Correlations between self reported and performance-based disabil-
ity measures were found to be poor to moderat8:20 (Roland),—0.50 (Quebec), and

—0.52 (Oswestry). Based on these figures, 4—27% of the total variaAcbdtween the

two measurement approaches can be explained. The strengths of the correlations among
the questionnaires are moderate (0.50-0.74). At item level, statistically significant corre-
lations between the questionnaire items and performance-based items were poor to mod-
erate. Based on the differences in disability outcome and strengths of the correlations, it
is concluded that the two measurement approaches do not meet the criteria of concurrent
validity.

A strength of this study is that well-known clinical instruments were used. This means
that the results of this study contribute to the existing body of knowledge with regards to
the psychometric properties and clinical utility of commonly used instruments. As a result
of choosing existing instruments, some weaknesses have occurred. First, the construct
of disability is operationalized differently in each of the instruments, likely because a
universally accepted definition of disability does not exist. Second, there is a difference in
context. The questionnaires ask for the ability to perform activities in a context of daily living,
whereas FCEs measure disabilities in a laboratory context. Third, there is a difference in
measurement strategy. The questionnaires assess loss of ability or difficulty in performance
(negative approach, “glass half empty”), whereas the FCE assesses the ability to perform
(positive approach, “glass half full’). Fourth, there are differences in item scaling. The
Roland questionnaire uses dichotomous items, whereas the other two use a 6-point scale for
each item. The relevance of this is that even the slightest amount of limitation will contribute
afull point on the Roland disability score (1/24), where the same amount of difficulty would
contribute only 1/50th of the total Oswestry score, and 1/100th of the Quebec score. This
may contribute to the observation that the differences between the FCE and the Roland are
the most significant. In line with this, a wide variety of individual performances are reduced
to only five categories in the DOT classification. Effectively, the majority of the patients in
this study were classified into only three of these categories. To promote variation in results,
future studies should aim to measure activities at ratio level, and prevent reduction of data
to a small number of ordinal levels (e.g., test and measure maximum capacity for overhead
work rather than cutting off at 5 min, based on the FCE protocol).

Each of these weaknesses may be a source of variance, and may thus explain part of
the difference in results. The relative contribution of each towards the results is unclear
and should be studied separately. Differences between the questionnaires were not studied.
As such, based on the data presented here, no recommendation can be made regarding the
value or utility of one questionnaire over another.

Both self-reportand performance based measurement approaches involve effort-related
performance. As such, they cannot be defined independently of the person’s behavior.
Pain-related disability is a matter of human performance, whether it is observed/measured
or reported (39). This is likely to apply in an admission phase of a rehabilitation program as
well. Inthis stage patients not only reveal their perception of their disability, but also present
an image to the practitioner (40), justifying the need for treatment (41,42) and perhaps also
justifying the fact that they are off work due to CLBP. The scores on the questionnaires
may thus be an overrating of the “real” disability. The FCE is a measure of demonstrated
ability. A known phenomenon in FCEs is the existence of pain behaviors (19-21). There
were indications that pain behaviors may have interfered with the FCE results in this study.
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Thus, without these pain behaviors, the FCE results would probably have been higher. On
average, the performance-based scores presented in this study may thus be considered an
underrating of the abilities of the patients.

The IWS FCE has similarities with other FCEs with regards to construct valid-
ity (17,18,27). Because of differences in measurement approaches and the lack of stud-
ies that have compared FCEs head-to-head, it is not known whether the results of this
study can be generalized to other FCEs. Compared with the questionnaires, a drawback
of FCEs is the time needed to collect data (3—6 h) which makes them less practical in
their use, and the expenses that accompany FCEs are higher (17). Research is warranted
to identify approaches to shorten the FCE without compromising its validity. Addition-
ally, further research on the psychometric properties of FCEs, including the IWS FCE,
is warranted to establish test-retest reliability of some of the nonmaterial handling test
items.

A source of variance is the use of different measurement approaches: self-report and
performance based. This finding is particularly clear at item level, where differences in
results are evident and the correlations are poor. Given the fact that the activities mea-
sured are the same or very similar, the differences should be attributed to differences in
measurement approaches. The results of this study confirm the findings of others (43—
46) that self-report of ability to perform certain activities cannot be interchanged with the
actual ability to perform that same activity. Given that 90% of the patients in this study
were off work, though considered physically able to work, it appears that work disability
here is more closely related to self-report than to actual physical abilities. Because the
patient’'s physical capacities exceed physical demands of certain jobs, it can be debated
whether treatment modalities designed to improve physical capacities (e.g., physical recon-
ditioning and work simulation) are appropriate for many patients in CLBP return to work
programs.

CONCLUSION

The measurement objectives of users of the differentinstruments are similar, but results
of questionnaire and performance-based disability measurements differ substantially and
correlations between the approaches suggest poor concurrent validity. Instruments based on
self-report or based on performance appear to measure different dimensions of the disability
construct. A performance measure should be used to measure “a person’s ability to perform
an activity,” whereas a questionnaire should be used to measure “a person’s self-reported
ability to perform an activity.” Replication studies of similar design are recommended with
larger patient samples, and different questionnaires and performance measures, to provide
broader generalization. Based on the results of this study, both a performance measure
and a questionnaire are recommended in order to obtain a more comprehensive picture of
disability with CLBP.
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