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Abstract1)

The primary aim of this study was to compare responsiveness of self-report by worker and

therapist-scored functional capacity instrument. Self-report and therapist-scored interval-level person

measures and item difficulties were compared at admission and discharge. Therapist and worker ratings

were collected on 230 clients from 27 rehabilitation sites using the newly developed Occupational

Rehabilitation Data Base (ORDB) functional capacity instrument. ORDB comprises several subscales

measuring relevant variables of “a return-to-work model” in work-related rehabilitation clinics. The

functional capacity scale deals with 10 DOT job factors. The rating scale categories were 1-severely

impaired, 2-moderately impaired, 3-mildly impaired, and 4-not impaired. Only data from clients with low

back pain (n=98) with complete data (both admission and discharge scores) were used for the present

study. Therapists and workers completed the functional capacity instrument at admission and discharge.

Rasch analysis [1-parameter item response theory model (IRT)] was applied to calibrate item difficulty

and person ability measure of therapist and workers ratings. Effect sizes for therapist and self-report

ratings were slightly different, .69 and .30, respectively. Therapist and worker ratings were more

consistent at discharge (r=.54) than at admission (r=.32). Workers have a tendency to be more severe in

their ratings (show higher item difficulties) than therapists at admission and discharge. Therapists and

workers report similar magnitudes of improvement following treatment program. These findings challenge

the belief that injured workers may unreliable source for monitoring therapeutic outcomes. Self-report

measures have the advantage of conserving therapist time for treatment (versus evaluation). While the

therapist and self-report ratings are comparable at discharge, there is less consistency at admission.

Comparable therapist-worker ratings may be achieved by controlling for rating severity using IRT

methodologies.

[Bongsam Choi, So-yeon Park. Responsiveness Comparisons of Self-Report Versus Therapist-Scored

Functional Capacity for Workers With Low Back Pain. Phys Ther Kor. 2012;19(3):91-97.]
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Introduction
Low back pain is one of the most common cause

of rapidly growing work related loss, health care ex-

penditure and disability benefits. It is the most costly

symptom of injured worker with economic loss ex-

ceeding $50 billion per year in the United States

(Frymoyer and Cats-Baril, 1991). Every year the par-

ticular concern shows that more than 2% of all work-

ers sustain low back injuries (Fathallah et al, 1998).

Functional Capacity Evaluation (FCE) is a tool

that evaluates the capacity of injured worker to per-

form the physical demands of their job or the de-

mands postulated for their work situation (Gibson et

al, 2002). The therapist administering the FCE eval-

uates the person’s performance of physical demands,
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including any major limiting factors (Gibson et al,

2002). Physical demands included in FCE are often

based on those listed in the Dictionary of

Occupational Title (DOT), which include sitting,

standing, walking, lifting, carrying, pushing, pulling,

crouching, kneeling, and stooping (U.S. Department

of Labor, 1981). The classification based on DOT is

obvious to professional working in the vocational

rehabilitation. The validity of the DOT classification

is considered to be adequate to measure functional

capacity (Innes and Straker, 1999; King et al, 1998;

Reneman et al, 2002a; Reneman et al, 2002b) though

DOT classification recently has been replaced by the

United States Department of Labor with the O*Net

(http://www.oalj.dol.gov/libdot.htm).

Patient views about their health status are becom-

ing increasingly important in the evaluation of the

outcome of treatment (Taylor et al, 1999). Self-re-

ported and performance-based FCE performed by

clinician are among the common methods of assess-

ment of musculoskeletal disorders. FCE instruments

have been widely used to determine the physical

work abilities of individuals who have sustained

musculoskeletal injury such as low back pain

(Abdel-Moty et al, 1993; Gross, 2004; King et al,

1998; Mayer et al, 1985; Simmonds et al, 1998;

Velozo, 1993). Although the performance measures

are commonly used to measure physical functions

and are thought of as objective biomechanical meas-

ures, in reality, they are frequently influenced by

rater’s subjectivity (Cox et al, 2000). In addition

while rater’s judgments of maximum performance

during FCE appear reliable, FCE does not appear to

be purely tests of physical capacity as performance

during assessment is influenced by multiple factors

(Gross, 2004). Compared to performance-based meas-

ure with FCE, self-report measure can be influenced

by psychological distress, correlating with emo-

tional, cognitive function and pain behavior rather

than true functional capacities (Gross, 2004; Kaplan

et al, 1996).

While reliability and validity have been tradition-

ally considered as the important psychometric criteria

for evaluating outcome measures, the sensitivity of a

measure to detect clinical change, responsiveness,

may be the one of the most critical criteria for eval-

uating the efficacy of a therapeutic intervention

(Guyatt et al, 1989; Guyatt et al, 1992).

Responsiveness is defined as the ability of an instru-

ment to detect clinically important changes over time,

even if those changes are small (Kirshner and

Guyatt, 1985). Cohen (1977) proposed that the effect

size statistic relates the magnitude of score change

on a particular scale to the variability within the

score change. It represents a standardized measure of

change that allows direct comparison between dif-

ferent instruments that use different units or scales

of measurement.

While FCE has been widely used as an outcome

measure for the injured worker’s capacity to perform

the physical demands, the comparison of self-reports

versus therapist scored ratings has not been inves-

tigated with respect to patient view in Korea. The

purpose of this study aims to determine responsive-

ness of self-report by injured worker and thera-

pist-scored functional capacity evaluation, and com-

pare those measures at admission and discharge.

Methods
Instruments and Procedures
Velozo and colleagues (1994) developed a

DOT-based functional capacity instrument as a part

of an Occupational Rehabilitation Data Base (ORDB)

instrument. The instrument comprises several sub-

scales measuring relevant variables of “a return to

work model” in work-related rehabilitation clinics.

The functional capacity scale deals with 10 DOT job

factors: standing, walking/running, sitting, lifting,

carrying, pushing/pulling, climbing, stooping/crouch-

ing/kneeling, reaching, handling/fingering. These fac-

tors were derived from the list of the DOT job fac-

tors (Fishbain et al, 1994; U.S. Department of Labor,
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1981; U.S. Department of Labor, 1986). While the

DOT is being replaced by the O*Net, the ORDB

physical functioning items reflect the content of 7/9

of the physical demand questions on the O*Net

Questionnaire (#34∼42) (www.onetcenter.org/ques-

tionnaires.html). In this study, all DOT classifications

were not used and some of the classifications were

combined (i.e., pushing/pulling, stooping/crouch-

ing/kneeling, handling/fingering). The rating scales

were rated four-points: 1-severely impaired, 2-mod-

erately impaired, 3-mildly impaired and 4-not

impaired.

The ORDB instrument used therapist and worker

rater forms. Both forms defined key aspects the 10

DOT job factors and described the four rating scale

categories in detail. Both therapists and workers in-

structed to rate item based on the demands of their

previous job and items as an anticipated job if the

worker did not intend to return to their previous

work.

Participants
Workers incorporated in 28 rehabilitation facilities

in Illionois, United States of America due to re-

turn-to work issues were recruited as a part of a

larger project that intended to develop the ORDB

functional capacity instrument. The facilities in-

corporate work hardening and conditioning treatment

program into a return-to-work model as a speci-

alized rehabilitation program. Representatives from

the facilities were educated on the theoretical con-

cepts of the instrument before the field testing.

Workers who were accepted to participate in the

project were selected for the study. For 3 months

(between August 22, 1994 and November 11, 1994),

a total of 230 workers were selected for actual data

collection, however only valid data were included for

the present study (n=98). Sixty-seven percent

(66/98) of the workers participating in the study

were male and 33 percent (32/98) were female with

an average age of 38.76 (ranges from 21 through 65

years of age).

Statistical Analysis
Application of the Rasch model (1-parameter item

response theory model) can produce a stable item

calibrations and item fit statistics with as small as

100 subjects for a 10-item test. (Linacre, 2005; Wang

and Chen, 2005; Wright and Masters, 1982).

Admission and discharge scores rated by therapists

and workers were analyzed with Winsteps Rasch

analysis computer program (Winsteps, Chicago, IL,

U.S.A.), using the rating scale model (Linacre, 2005).

Rasch analysis generates a log odds unit (logit) unit

scale presenting person ability and item difficulty

measures. Logits are logarithmic transformation of

item and person data into an interval scale. For a

dichotomous item, item difficulty is the ratio of the

probability of success relative to the probability of

failure on an item. If items comprise a rating scale,

item difficulty is the probability of success relative

to failure for an item at a particular rating.

The measurement property used to quantify re-

sponsiveness is the standardized effect size. Effect

sizes for therapist and worker ratings were calcu-

lated using the method proposed by Guyatt et al

(1987) in the present study, which was calculated as

the ratio of a minimal clinically important difference

to the standard deviation in subjects who do not

change clinically. Correlation analysis between thera-

pist and worker ratings at admission and discharge

was performed to determine how the two ratings

related.

Results
Using the ORDB functional capacity instrument, an

effect size was examined for therapist and worker

ratings and is shown in Table 1. The effect size for

therapist ratings was “moderate” at .69 and the ef-

fect size for worker ratings was at .30. Using the

criterion of effect size, an effect size of .20 is con-

sidered to be small, .50 to be moderate, and .80 or

greater to be large. Moderate effect size was ob-
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Admission score Discharge score Change score Effect size*

Therapist ratings .11±1.68 1.27±3.04 1.68 .69

Client ratings .01±1.46 .45±2.60 1.46 .30

*Effect size (ES) is defined as mean change score in Functional Capacity Evaluation (FCE) instrument divided by

the standard deviation of the initial mean score.

Table 1. Effect size (ES) calculations based on person measure changes

A. Therapist vs. self-report ratings
on admission

B. Therapist vs. self-report ratings
on discharge

Figure 1. Comparisons of therapist versus self-report ratings by workers on admission and discharge.
The graph represents the relationship between therapist scored and self-report ratings in person
ability measures. Each “■” on the graph represent plot between the two ratings, with the “▲”
creating two diagonal lines representing upper and lower limits to 95% confidence interval.

tained for therapist rating who rated less “impaired”

than worker rating, while relatively small effect size

was obtained for worker ratings who rated their

functions “more impaired” than therapist rating fol-

lowing the treatment program.

By plotting Rasch-modeled estimates of person

ability for therapist and self-reported worker ratings,

Figure 1 delineates how therapist and worker ratings

were differently measured at admission/discharge.

The x and y coordinates are derived based on per-

son ability measures. After obtaining the person

measures from both ratings are cross-plotted. A pair

of 95% confidence interval lines based on the con-

joint error estimates is constructed. Points outside

the 95% confidence interval lines are flagged as po-

tential disagreements between therapist and worker

ratings.

While the plot at admission appears to converge

within the confidence interval line and be less linear

than one at discharge. The plot at admission could

be described as being more clustered than one at

discharge. In order to confirm whether the associa-

tions between the two ratings are linear, the correla-

tion coefficients are calculated. The correlation co-

efficients show that therapist and worker ratings are

more consistent at discharge (r=.54, p<.001) than at

admission (r=.32, p=.002).

Discussion
A primary issue of this study was to examine



한국전문물리치료학회지 2012년 19권 3호

Phys Ther Kor. Vol. 19 No. 3 2012

- 95 -

whether the functional capacity instrument of the

ORDB would show a similar responsiveness between

therapists scored and self-reported workers ratings

in workers with low back pain. The functional ca-

pacity instruments have been criticized because little

is known about their psychometric properties (King

et al, 1998). The psychometrics of responsiveness

has recently gained considerable attention in outcome

measure. By using one of Item Response Theory

(IRT) methodologies, Rasch analysis, the functional

capacity scale of the ORDB showed acceptable psy-

chometric responsiveness for both ratings, therapist

scored and self-report ratings by workers. Whereas

a moderate effect size was obtained for the therapist

(.69), a small size was obtained for the worker rat-

ings (.30) across admission and discharge outcome.

This finding indicates that therapist scored rating is

more sensitive to the changes than in worker’s rat-

ing in response to ORDB functional capacity scale.

Responsiveness may be the most important prop-

erty of evaluative outcome measures of health status

in terms of ‘sensitivity to change’. While Kirshner

and Guyatt’s definition of responsiveness prevails,

several authors have defined responsiveness or sen-

sitivity to change as the ability of an instrument to

detect minimal clinically important changes in pa-

tient’s function as a result of treatment (Kirshner

and Guyatt, 1985). There seems to be no objection to

use the term “responsiveness” to detect the clinical

changes following rehabilitation interventions. The

measurement property used to quantify responsive-

ness is the standardized effect size that represents a

standardized measure of change that allows direct

comparison between different instruments that use

different units or scales of measurement (Guyatt et

al, 1989; Guyatt et al, 1992). The effect size of

therapist scored ratings, the magnitude of re-

sponsiveness measures, was (.69) slightly better than

self-reported worker ratings (.30), though both rat-

ings showed good item level psychometrics as de-

termined by the IRT.

In the present study, the correlation between

therapist rating and self-report rating by worker was

r=.54 at discharge and r=.32 at admission. Low cor-

relation coefficient between admission and discharge

for worker rating is of our concern. This evidence

implicates that self-report might be less objective

resource due to “sick role” and the potential influ-

ence on secondary reward (Velozo et al, 2006). By

contrast, Sadosky and colleagues (2011) provided a

convincing argument for the usefulness of self-re-

ported severity and other outcome measures as ap-

propriate indicators. The result is comparable to a

similar study on the comparison of self-report and

performance-based ratings of functional capacity

evaluation (Reneman et al, 2002c). The correlations

between those two measures were found to be poor

to moderate relative to the performance-based func-

tional capacity measure. These findings suggest that

multifactorial approach should consider the possibility

of disagreement of treatment outcome. In reality, it is

a well known phenomenon that patients with chronic

pain may overrate disability (Hazard et al, 1991). In

general, self-report is known for assessing not nec-

essarily indicative of actual functional activities but

the perception of patient. The self-report instrument

does not give an accurate reflection of functional ca-

pacity, hindering determination of how reported

physical activity is associated with low back injuries

(Simmonds et al, 1998). Our study result also

showed that workers had a tendency to be more se-

vere than therapists in their ratings. That is, the in-

strument is probably influenced by nonphysical

factors. However, self-report measure has been re-

cently accepted as an useful tool due to its potential

usage for as a screening tool (Hart and Wright,

2002).

Conclusion
The purpose of this study was to compare rater’s

severity and responsiveness of self-report by worker

and therapist-scored ORDB functional capacity in-
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strument for low back pain. The comparison of

therapist and self-report ratings in responsiveness

showed slightly different magnitudes of improvement

following the treatment. Both workers and therapist

had a tendency to score more consistently at

discharge. Effect sizes for therapist and self-report

ratings were slightly different, .69 and .30,

respectively. Also, the consistency of therapist and

self-report ratings showed r=.54 at discharge and

r=.32 at admission. This results showed that workers

have a tendency to be more severe in their ratings

than therapists at admission and discharge.

In summary, the comparison of therapist and

self-report ratings by workers in responsiveness

shows acceptable measurement qualities, reporting

slightly different magnitudes of improvement follow-

ing the treatment. Although these findings challenge

the belief that injured workers may be unreliable

source for monitoring therapeutic outcomes, self-re-

port measures have many advantages of conserving

therapist time for treatment versus evaluation.

Physical therapist and other rehabilitation pro-

fessionalists are encouraged to use self-report as an

alternative of health outcome measure.
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