
Population-Specific Norms and
Reliability of the Leisure Diagnostic
Battery in a Sample of Patients with
Chronic Pain
Jason Peebles, Lachlan McWilliams, Lorie Herchuk Norris, and
Kathy Park

The Leisure Diagnostic Battery (LDB; Witt & Ellis, 1989) is a theoretically based self-report
instrument that has found wide acceptance among the therapeutic recreation community. Extensive
psychometric information on the LDB Long Form A is available in the test manual (Witt & Ellis,
1989). Psychometric information on the Long Form C (adult version), however, is sorely lacking. In
order to investigate the reliability of the Part 1 scales of the LDB Form C and to derive preliminary
normative data, test results from 214 adults assessed at admission to a rehabilitation hospital were
analyzed. Participants were experiencing chronic pain from injuries sustained in motor vehicle or
work-related accidents. Results of the reliability analyses support the contention that the LDB
measures a set of homogeneous constructs in this population. Normative data for the sample are
presented. The clinical application of this data is discussed and directions for future research are
suggested.
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Assessment is the systematic process for col-
lecting specific information about a client in
order to inform decisions about developing or
revising her/his treatment plan (Dunn, 1984). In
order to provide effective therapeutic recreation
interventions, an appropriate and valid assess-
ment must be undertaken. Stumbo and Rickards
(1986) declare that assessment is the cornerstone
of therapeutic recreation practice and that appro-
priate assessment is essential for providing
meaningful and directed programming that will
provide clients with optimal benefits. Further-
more, they state that "[assessment plays a vital
role in this programming process and leads to
more accountable, measurable and systematic
service provision" (p. 1). Assessment procedures
focus the clinician upon gathering information
that is relevant to the philosophy of the treatment
program and to the needs of the individual client.
Therefore, the instruments used for assessments
should have the ability to accurately gather per-
tinent information that is meaningful both to the
therapist and the client (Stumbo, 1991).

Dunn (1984) has outlined in detail a process
for selecting appropriate assessment instruments.
One aspect of this selection process involves
judging the validity and reliability of an assess-
ment tool. The terms validity and reliability refer
respectively to an instrument's capacity to fulfill
its stated purpose (i.e., measure the construct it is
purported to assess) and the instrument's ability
to provide consistent measures (Anastasi, 1968).
If an assessment tool has poor validity and reli-
ability, it provides inaccurate information. For
example, if clinicians wanted a device to mea-
sure clients' body temperature they would expect
the device to accurately provide an estimate of
body temperature and not something else (like
the relative humidity of the air). If the device did
not measure temperature (poor validity) or mea-
sured it accurately sometimes and poorly other
times (poor reliability), it would not be very
useful.

Just as deficiencies in a tool's validity and
reliability lead to information that has doubtful
meaning, a lack of standards for interpreting
assessment results can also prevent one from
deriving their meaning. Standards or norma-

tive data are necessary for this interpretation
(Anastasi, 1968). Although the meaning of a
score can be partially deciphered by knowing
what a test is measuring, it is through compar-
ing this score with normative data that more
specific information is revealed (Canadian
Psychological Association, 1987). To return to
the thermometer example, one would need to
know the units of temperature reported by the
device (i.e., degrees Celsius, Fahrenheit, or
Kelvin) and the normal range of human tem-
perature using this device in order to judge
whether a given individual had normal, high,
or low body temperature. Advances in the field
of therapeutic recreation have produced nu-
merous assessment tools that have known psy-
chometric properties and normative data for
interpreting them (e.g., Leisure Attitude Scale,
Leisurescope, Ohio Leisure Skills Scales on
Normal Functioning; see Stumbo, 1991).

One instrument that was developed through
an empirical process and has been extensively
adopted is the Leisure Diagnostic Battery (LDB;
Witt & Ellis, 1989). The LDB is a self-report
instrument employed to assess leisure function-
ing (Witt, 1990). The LDB was designed to
assess both individuals' perceived freedom in
leisure (PFL) and the perceived barriers to this
freedom. Thus, it is based upon a model that
emphasizes the attributions and perceptions of
the individual. Conceptually, the questionnaire
derived its focus, perceived freedom, from Neu-
linger's (1974) theory of leisure as a state of
mind. According to the conceptual model under-
lying the LDB, the quality of one's leisure func-
tioning may be inferred from one's subjective
perceptions of competence, intrinsic motivation,
and satisfaction with leisure activities. Individu-
als having positive perceptions of these factors
are thought to derive more benefit from leisure
activities (Witt & Ellis, 1989).

The LDB Part 1 consists of five scales
believed to reflect categories of attributions
that determine one's perceived freedom in lei-
sure activities. The Perceived Leisure Compe-
tence Scale is a 20-item scale designed to
assess the degree to which an individual be-
lieves he or she is competent in leisure activ-
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ities. The 17-item Perceived Leisure Control
Scale is intended to measure an individual's
perceived ability to determine the outcome of
leisure activities. The extent to which one's
involvement in recreational activities satisfies
intrinsic needs and wants is assessed with the
20-item Leisure Needs Scale. The 18-item
Depth of Involvement in Leisure Scale assesses
the degree to which recreation participation
results in a person's optimal arousal. The Play-
fulness Scale is composed of 20 items de-
signed to assess playfulness as defined by
Lieberman (1977).

The LDB was initially developed with
funding from the Office of Special Programs,
United States Department of Education, for
use with young people who had disabilities. It
was designed to address the need for leisure
functioning appraisals that would be part of
comprehensive assessments for students with
special needs (Ellis & Witt, 1986). Based upon
their success using the instrument with adoles-
cents, attempts were made to apply the LDB
Form A to an adult population. As a result of
feedback from adult respondents, the wording
of some items was modified to make them less
simplistic. As well, the item response format
was changed from a three-point to a five-point
rating scale (Witt & Ellis, 1989). The LDB
Form C was the product of this formative
analysis. It has been marketed with the Form A
for use by clinicians, but has received little
attention by researchers.

Extensive information regarding the psy-
chometric properties (predictive validity, con-
struct validity, internal consistency, stability)
of the LDB Long Form A have been summa-
rized in the user's manual (Witt & Ellis, 1989).
Witt and Ellis (1989) reported that the internal
consistency estimates of the five Perceived
Freedom in Leisure Scales (Part I) were above
.80 and often above .90. Stability estimates
were less robust for the individual scales, al-
though the test-retest reliability for the overall
Perceived Freedom in Leisure score in two
samples was .87 and .89 (the duration between
tests was not reported). The user's manual also
provides normative data collected from a

range of populations (e.g., adults with physical
disabilities, adults being treated for alcohol
dependence, children with asthma, university
students). Unfortunately, many of these sam-
ples were small, 17 and 14 participants in the
adult groups, and only a cursory description of
demographic information was provided.

To date, no studies examining the psycho-
metric properties of the Form C have been
published. According to the test manual (Witt
& Ellis, 1989), it is assumed that the reliability
and validity of Form C are roughly equivalent
with those of Form A (Witt & Ellis, 1989). For
clinicians or researchers who accept this pre-
sumption, there remains the problem of gen-
eralizability. No normative data have been
published on the Form C. In addition, norma-
tive data for Form A with adults is quite
limited (Witt & Ellis, 1989). The authors of
the LDB (Witt & Ellis, 1989) have invited
researchers and clinicians to develop norms
appropriate to the populations with whom they
work. The software package for scoring the
LDB enables users to create normative data for
their local populations (Ellis & Witt, 1994).

The population examined in the present study
were adults with chronic pain resulting from
traumatic musculo-skeletal injuries. These cli-
ents had experienced pain for at least three
months beyond the time when their soft tissue
injuries were expected to be healed (IASP,
1986). Such patients have been characterized by
Waddell (1992) as individuals who often have a
heightened sense of body awareness often ac-
companied by symptoms of depression. Depres-
sion may be manifested in negative perceptions
of one's self and one's abilities. It may also be
associated with a diminished sense of personal
control (Caudill, 1994). Some individuals have a
tendency to fear pain (leading to an avoidance of
activity) and to perceive their problems as much
worse than they actually are (Craig, 1994). Fur-
thermore, some patients with chronic pain tend
to see themselves as disabled and self limit their
activities, thus leading to progressive functional
impairments.

The focus of treatment for such clients in-
volves physical and psychosocial interventions
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directed at teaching patients to better manage
their pain through lifestyle and attitudinal
changes. During rehabilitation, clients learn
about body mechanics, exercise, modifying un-
helpful thoughts and behaviours, coping skills,
medication use, balancing lifestyle and nutrition
(Fordyce, 1976; Tollison, Kriegel & Downie,
1985). In addition, patients are strongly encour-
aged to assume responsibility for selecting and
employing preventative and palliative strategies
in managing their symptoms (Caudill, 1994). As
such, the LDB Part 1 scales include a number of
measures well-suited to examining treatment
outcome in patients with chronic pain. Increases
in Competence and Control scores might suggest
reductions in depressive symptomology. Assum-
ing that the Playfulness scale measures a state
rather than a trait phenomena (Spielberger, Sy-
deman, Riterband, Reheiser, & Unger, 1995),
this scale may also reflect reduction in depres-
sion. An abandonment of self-perceptions of
disability could be reflected in augmentation of
Control, Competence or Depth scores.

In order to provide researchers and clinicians
with psychometric information on the LDB
Form C (Part 1 scales) in an adult population, the
present study was undertaken. The Part 1 scales
were selected as the focus of this study because
past research has provided much greater support
for the validity of inferences made from these
PFL scores. The objectives of the study were (a)
to test the internal consistency of the LDB Long
Form C and (b) to develop normative data for a
population of adults with chronic pain related to
physical injuries.

Method
Participants

Participants were 214 consecutive admis-
sions to a multidisciplinary program at the
Wascana Rehabilitation Centre. The treatment
program provided integrated clinical services
(e.g., medical, exercise, physical therapy, psy-
chology, recreation therapy) to clients five
days a week for an average of 10 weeks,
terminating after a supervised, graduated re-
turn to work. The mean age of participants in

the sample was 38 years (SD = 10.4). A slight
majority (53%) were female. All participants
were experiencing chronic pain (IASP, 1986)
from injuries sustained while on their jobs
(n = 97) or during a motor vehicle accident
(n = 117). A variety of musculo-skeletal in-
juries were seen in this population, the major-
ity being low back and shoulder, followed by
cervical, wrist or hand, and lower limb.

Measures
The 95 items constituting the five Part 1

scales of the LDB Long Form C were used.
Part 1 of the LDB is comprised of the Per-
ceived Leisure Competence Scale, Perceived
Leisure Control Scale, Leisure Needs Scale,
Depth of Involvement in Leisure Scale, and
the Playfulness Scale. Participants respond to
each item on a scale from 1 (Strongly Agree)
to 5 (Strongly Disagree). The score for each of
the scales is the average of the item responses.
The mean sum of the five scales is considered
an overall indicator of PFL.

Procedure
Questionnaires were administered as part

of a clinical assessment by recreation thera-
pists at the time of admission. In keeping with
directions presented in the LDB user's manual
(Witt & Ellis, 1989), respondents completed
the LDB independently with a therapist avail-
able to answer questions.

Results
In order to justify the pooling of scores

from female and male participants, one way
analyses of variance (ANOVAs) were calcu-
lated using a Bonferroni correction for each of
the five PFL scales. No statistically significant
differences were noted. Derivation of nor-
mative data for participants in different age
categories (in ranges of 10-15 years) were
abandoned when no statistically significant
differences were found between age groups.
Thus, test results from participants of all ages
were pooled. The average scores in this sample
are presented in Table 1.
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Table 1.

Normative Data for the Leisure Diagnostic Battery Form C Obtained From Adults with
Chronic Pain (N = 214)

M
SD

Competence

2.94
0.58

LDB Perceived

Control

2.78
0.50

Freedom

Needs

2.62
0.49

in Leisure Scales

Depth

2.29
0.45

Playfulness

2.67
0.53

Total

2.66
0.40

To examine the reliability of the LDB,
Cronbach's alpha was calculated for each of
the five scales and the composite PFL score.
The alpha coefficients ranged from .90 to .92
for the five scales and was .96 for the total
score. These values indicate that the LDB has
excellent reliability (Crocker & Algina, 1986).
The alpha coefficients for each of the scales
are presented in Table 2.

Discussion
There is a trend in therapeutic recreation

towards scientifically-based practice as a
means of increasing the quality of services and
facilitating professional accountability (Com-
mission on Accreditation of Rehabilitation Fa-

Table 2.

Internal Consistency Estimates for the
LDB Part 1 Scales*

Scale

Competence
Control
Needs
Depth of Involvement
Playfulness
Perceived Freedom in

Leisure

Number
of Items

20
17
20
18
20
95

Cronbach's
a

.910

.900

.900

.908

.922

.964

* Based upon an item analysis of the responses
of 214 adults with chronic pain

cilities, 1991). With regard to assessment, this
requires the use of objective quantitative meth-
ods employing reliable and valid instruments
(Stumbo, 1991). The LDB Form A was devel-
oped with attention to such psychometric
properties, but this was done primarily with
adolescent populations. The LDB Form C has
been marketed for adults and is presently be-
ing used for clinical assessments despite a lack
of empirical evidence supporting this applica-
tion and appropriate normative data by which
to interpret test results. Professionals using the
LDB Form C have therefore been left to inter-
pret their assessment results based upon scant
guidelines with uncertain validity. The present
study was undertaken in an attempt to address
these shortcomings.

The results represent an early step in estab-
lishing the psychometric properties of Form C.
Examination of the alpha coefficients from this
study (.90 or higher) clearly indicate a high
degree of internal consistency for the five scales.
This finding was comparable to the reliability
estimates reported in the test manual for the
Form A (Witt & Ellis, 1989), strongly suggesting
that the LDB Form C is measuring homoge-
neous constructs within the population under
study.

Users of Form C have been required to
work through a dubious process in order to
interpret their data. In the absence of local or
institutional norms, the authors (Witt & Ellis,
1989) recommended converting clients' data
into scores out of three and comparing it
against reference data for Form A. Average
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scores from this sample of patients with
chronic pain were divergent from those re-
ported from other adult groups. Witt and Ellis
(1989) suggested that individuals scoring more
than one standard deviation below the mean on
any of the scales are in need of recreation
services. Some mean scores from this sample
fell three standard deviations below the mean.
The degree of divergence, however, depended
upon which sample is used as a referent.

Generally, scores from patients with
chronic pain were substantially lower than
those reported on adults with physical disabil-
ities and adults with cognitive deficits reported
in the test manual (Witt & Ellis, 1989). Some
similarities could be seen with the scores from
emotionally disturbed adults, but the means
appeared most similar to those reported on VA
patients with substance abuse problems. Thus,
employing the standards proposed by Witt and
Ellis (1989) and using normative data from a
sample of adults with physical disabilities as
the criteria, even individuals scoring in an
average range for this sample of patients with
chronic pain were found to have substantial
deficits in leisure functioning. This finding
also supports the contention that previously
reported normative data is poorly suited as a
standard for interpreting Form C scale scores.
The normative data from the present investi-
gation provide a more appropriate standard by
which LDB Form C scores may be interpreted
for clients experiencing chronic pain from
musculo-skeletal injuries. With further re-
search of Form C with this and other popula-
tions, appropriate normative data will allow
recreation therapists working with adults to
interpret assessment results with a much
greater level of confidence.

The LDB Form C holds promise as an
assessment and outcome measure for clients
with chronic pain from musculo-skeletal inju-
ries. With a loss of physical ability and func-
tional capacity these clients often lose their
self-confidence and begin to perceive them-
selves and their lives in a negative light (Craig,
1994). One of the objectives common to reha-
bilitation programs for people experiencing

chronic pain is to increase their independence
and sense of control. They are given skills
training in the areas of pain and stress man-
agement. Staff encourage clients to actively
participate in their treatment and symptom
control rather than passively accepting treat-
ment by professionals (Caudill, 1994). Im-
provements in client self-perception may be
reflected in their scores on Leisure Compe-
tence and Control. Furthermore, the degree to
which clients derive pleasure and meet their
needs through recreation and leisure can be
assessed with the Leisure Needs and Depth of
Involvement scales. Clients' scores on these
scales appear to reflect the degree to which
recreation and leisure activities are meeting
their needs. This too may be a target of inter-
vention and these scales may be utilized to
determine the effectiveness of interventions to
increase needs fulfillment through recreation.

The Playfulness scale appears to measure a
personality characteristic that is relatively stable
(Witt & Ellis, 1989). Therefore, this scale may
be unsuccessful as a measure of therapeutic ef-
fectiveness. Although not yet empirically sup-
ported, scores on the Playfulness scale might
provide valuable information about a client's
personality that could be employed when select-
ing leisure activities (e.g., structured versus un-
structured activities). Although further testing of
the instrument's psychometric properties are re-
quired, particularly its stability and criterion va-
lidity, it appears to be a useful assessment tool to
employ with patients experiencing chronic pain.

Conclusion
The results of this investigation provide evi-

dence that the LDB Form C has acceptable
internal consistency and appears to be appropri-
ate for use with adults who are receiving treat-
ment for physical injuries and chronic pain. Nor-
mative data reported here indicate that adults
experiencing chronic pain from musculoskeletal
injuries are dissimilar from samples of adults
previously studied with the Form A. Normative
data from the present sample is appropriate for
comparison purposes and provides standards for
the interpretation of test scores from clients with
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chronic musculo-skeletal pain. This research,
however, represents only an initial step in the
empirical evaluation of the LDB Form C. Fur-
ther studies with other adult populations should
be undertaken to replicate the reliability analysis
presented here and to determine population-spe-
cific norms for other client groups. As well,
evaluations of the temporal stability and criterion
validity of the LDB Form C have yet to be
reported. In summary, the LDB Form C holds
promise as a tool for initial assessment and
evaluation of treatment outcome in adult popu-
lations, particularly adults with chronic physical
injuries and pain. Results from this initial study
support the use of the LDB Form C, but more
research is needed to further justify its appropri-
ateness for clinical use.
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