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Abstract
We report on the development of a novel location-based assessment of sensory symptoms in cancer
(L-BASIC) instrument, and its initial estimates of reliability and validity. L-BASIC is structured so
that patients provide a numeric score and an adjectival description for any sensory symptom,
including both pain and neuropathic sensations, present in each of ten predefined body areas. Ninety-
seven patients completed the baseline questionnaire; 39 completed the questionnaire on two
occasions. A mean of 3.5 body parts was scored per patient. On average, 2.7 (of 11) descriptor
categories were used per body part. There was good internal consistency (Cronbach's α = 0.74) for
a 4-item scale that combined location-specific metrics. Temporal stability was adequate (κ>0.50 and
r>0.60 for categorical and continuous variables, respectively) among patients without observed or
reported subjective change in clinical status between L-BASIC administrations. We compared our
4-item scale against scores obtained from validated pain and quality-of-life (QOL) scales, and as
expected, correlations were higher for pain-related than for QOL-related items. We detected
differences in L-BASIC responses among patients with cancer-related head or neck pain,
chemotherapy-related neuropathy and breast cancer-related lymphedema. We conclude that L-
BASIC provides internally consistent and temporally stable responses, while acknowledging that
further refinement and testing of this novel instrument are necessary. We anticipate that future
versions of L-BASIC will provide reliable and valid syndrome-specific measurement of defined
clinical pain and symptom constructs in the cancer population, which may be of particular value in
assessing treatment response in patients with multiple such complaints.
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Introduction
Location is considered an important dimension of pain in cancer patients along with other
elements such as intensity, temporal pattern, treatment modality, exacerbating/relieving
factors, and interference with health-related quality of life (QOL) [1-3]. Often, patients with
cancer suffer from pain or other sensory disorders, such as numbness or paresthesias, in more
than one body site [4-7]. We are unaware of estimates that detail the contribution of multiple
distinct pain or neuropathic problems to the overall pain burden when several occur, or their
individual roles as determinants of QOL. While two widely used and validated pain assessment
tools, the Brief Pain Inventory (BPI) [8,9] and the McGill Pain Questionnaire (MPQ) [10],
allow patients to mark worst pain site on a figure, this does not capture the full symptom
distribution or unrelated, secondary complaints.

Several attempts have been made to categorize cancer pain syndromes in order to understand
their particular contributions to cancer-related morbidity [11-13]. Typically, investigators
schematize empirical syndromes such as visceral distension, pathologic fracture or
chemotherapy-related neuropathy, within a biological framework that involves the constructs
of nociceptive, neuropathic and “mixed” pain [14-17]. Empirical research, however, has
demonstrated difficulty in distinguishing the neuropathic and nociceptive constructs in cancer
patients [14,17], which lessens the therapeutic guidance that these constructs could provide.
The ability to obtain values specific to clinical syndromes could aid with management decisions
and clarify the relationship of cancer pain to QOL, which is poorly understood [18,19]. Some
studies indicate no improvement in QOL with reduction of pain severity [20-22], while others
suggest a relationship between certain components of the pain experience and QOL [23,24].

As an approach to the measurement of sensory symptoms, including painful nociceptive and
painful or non-painful neuropathic symptoms, we piloted L-BASIC, a novel instrument that
uses location-specific ratings of sensory symptoms in the cancer population. Prior work with
pain drawings indicates that test-retest reliability should be high for both location and total
body area in pain [25]. We assessed the temporal stability (reliability) of L-BASIC by
correlating body part-specific scores collected approximately two weeks apart in a test-retest
paradigm of the same subjects. We also calculated the internal consistency (reliability) of
responses for numeric scales and adjectival descriptors completed for each symptomatic body
part. We assessed criterion validity by relating L-BASIC scores to scores from well-studied
and validated scales that measure pain, pain-related interference with function and general
cancer-related QOL. Construct validity was assessed by comparing L-BASIC scores to
validated scales among patients within three distinct clinical constructs. Our hypotheses were
that scores on L-BASIC would correlate better with pain-related than with QOL measures, and
that unrelated clinical syndromes would differ significantly in their location-specific numeric
scores and adjectival descriptions, reflecting true differences in their severities and sensory
characteristics.

Methods
Instrument Development

Patients reported symptoms at specific body parts that were defined both pictorially and by
name. This approach differs from previous research methodologies that rely on pain drawings
or a pain site checklist to assess symptom location; only the former has been used to assess
pain in cancer patients [2]. For pain drawings, respondents indicate specific areas of pain or
other sensations by freehand marking or shading within an outline of a human figure [26]. Free-
hand shading makes quantifying body area and the assessment of overlap of shaded areas at
different timepoints difficult. We avoided this complexity by defining body areas for the
patient. We believed that a systematic presentation of individual body parts might provoke a
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more detailed expression of sensory symptoms particular to that body area. Terms assigned to
the pictorial representation included joint locations (i.e., thigh and knee) and dorsal/ventral
distinctions (e.g., chest and upper back) to clarify body part boundaries (Appendix).

The numeric and adjectival descriptor components used in L-BASIC derive from two widely
accepted pain questionnaires: the BPI [27,28] and the MPQ [29,30]. The BPI utilizes an 11-
point numeric rating scale (NRS) scored from 0-10 with anchors of “no pain” and “pain as bad
as you can imagine”. These prompts have shown good reliability and validity in many studies
[28,31,32]. L-BASIC provides an NRS for symptom “intensity” and symptom
“unpleasantness” that tap the sensory and affective dimensions described for pain experience.
Our anchors, however, were written as “No symptoms” and “Symptoms as bad as you can
imagine.” We used both terms “pain” and “sensory symptoms” when presenting the study to
patients because we wanted them to score abnormal sensations they experienced which might
not otherwise be reported if told only to score “pain.” These symptoms predominantly would
be due to neuropathy with numbness and non-painful paresthesias.

Adjectival descriptors of sensory symptoms can help distinguish between neuropathic and non-
neuropathic pain syndromes [33,34] and whether pains are “more or less” neuropathic [35].
Verbal descriptors on the MPQ have been used to distinguish between diabetic neuropathy and
leg pain of other causes [36]; trigeminal neuralgia, temporomandular joint dysfunction and
atypical facial pain [37-39]; and reversible and non-reversible dental pain [40]. Our list of
sensory descriptors derives from the work of Fernandez and Towery [41], who refined and
categorized the sensory descriptors of the original MPQ. The adjective descriptors in L-BASIC
are provided weights (mild, moderate or severe) similar to the MPQ short-form [42]. L-BASIC
also includes a temporal dimension of constant or occasional as modifiers of the adjectives, as
this dimension is considered important to pain measurement in cancer [1,2].

Study Setting and Population
Our study was conducted at the Rena Rowan Breast Cancer Center, the general oncology clinics
and the Penn Pain Medicine Center of the University of Pennsylvania. Patients were enrolled
at a clinic follow-up visit, during a chemotherapy session, or at presentation to the Penn Pain
Medicine Center. Patients with pain or sensory complaints were identified by their treating
physician or by review of clinic charts. Patients were excluded from participation if they were
non-native English speaking or had known pre-existing cognitive impairment or intracranial
involvement of their disease. Informed consent was obtained from each participant, and the
study was approved by the Institutional Review Board of the University of Pennsylvania.

Data Collection
Questionnaire Administration—Study participants were shown the pages of L-BASIC
and asked to provide responses on two 0-10 NRS representing the intensity and unpleasantness
of any pain or sensory symptom they experienced in the body part corresponding to that page
(Appendix). The first NRS asks “How intense have the sensory symptoms in this part of your
body been on average over the past week?” and the second asks “How unpleasant have the
sensory symptoms in this part of your body been on average over the past week?” If patients
had no symptoms for a given body part, they were instructed to mark both scales zero and go
to the next page (i.e., to the next body part). For any symptomatic body part, they were
instructed to choose adjectives descriptors from a list on the reverse side of the body part page
to best describe the symptom (Appendix). The 34 adjectives were presented to them in 11
boxed categories. Patients could write in up to two additional adjective descriptors to articulate
their symptom. It was emphasized that they need not linger over every descriptor but rather
select the words to which they had an immediate response. Participants were told to qualify
their adjective description with a modifier for the severity (mild, moderate or severe) and timing
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(constant or occasional). Verbal examples were given of how to think of the adjective scoring,
such as “mild aching occasionally” or “severe burning constantly.” No reference was made to
any specific complaint the participant may have already volunteered. After instructions,
patients were left to complete the questionnaire on their own. Demographic information
including visit date, date of birth, sex, ethnicity (Caucasian, African-American, Pacific
Islander, Asian-American, Other), and clinical information including diagnosis and stage
[43] were collected at the initial visit.

Follow-Up for Test-Retest Stability Assessment—Every attempt was made to contact
the patient at a follow-up visit approximately two weeks after completion of L-BASIC for re-
administration of the instrument. At retest, patients also completed the Patient Global
Impression of Change scale (PGIC) [44]: a 7-point balanced Likert scale to indicate their overall
subjective impression of change. The PGIC has been recommended for use in chronic clinical
pain trials [45] to indicate the participants' assessment of worsening or improvement at
successive time points [46,47]. We considered patients indicating “no” or “a little” worsening
or improvement as not reporting subjective change and those indicating “significant” or “a lot”
of worsening or improvement as reporting subjective change. We abstracted information on
interval hospitalizations, new metastases or changes in therapy by review of medical
documentation and considered each as evidence of clinical change.

Criterion Validity Assessment—Patients completed the BPI and Functional Assessment
of Cancer Therapy (FACT-G) scales at each visit. The BPI is the recommended scale for
capturing pain-related data in cancer patients [48]. This questionnaire gathers information on
worst, least, average, and current pain and pain-related functional interference with certain
activities of daily living using 11-point NRS. The BPI provides a global pain score without
discriminating among single or multiple complaints. The FACT-G instrument is a 27-item
questionnaire composed of four subscales that measure the dimensions of emotional, social,
physical and functional well-being. The FACT-G is a widely utilized general quality-of-life
instrument for the cancer population.

Construct Validity Assessment—We assessed whether L-BASIC provided scores that
were specific to three clinically distinct cancer-related pain and sensory syndromes: painful
head and neck cancer, breast-cancer related upper extremity lymphedema, and chemotherapy-
related neuropathy. The latter two syndromes, which can be considered either painful or
nonpainful by individual patients, differed in their nociceptive (lymphedema) and neuropathic
(chemoneuropathy) mechanisms. Our hypothesis was that the reported sensory descriptions
would differ significantly between these three constructs, and that each construct would show
a different pattern of correlation with our criterion scales (BPI and FACT-G).

Head or neck symptoms were described by patients with primary head and neck cancer
diagnosed by surgical biopsy. For these patients data on received radiotherapy dosage were
collected. Upper extremity edema in breast cancer patients was confirmed by comparison of
tissue swelling and fluctuance in the arm ipsilateral to the described symptoms versus the
contralateral limb. In most cases, the arm was in pressure wraps and had serial measurements
recorded in the charts as part of standard lymphedema care at the University of Pennsylvania
under the direction of the Rehabilitation Medicine department. Chemotherapy-related
neuropathy was determined by medical documentation of foot symptoms during the course of
treatment with platinum-based therapy and/or taxanes [49-54]; and the absence of diabetes,
renal insufficiency or other common metabolic cause of distal polyneuropathy. Sensory loss
was confirmed in each case by exam with light touch (cotton swab) and sterile pinprick.
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Statistical Analysis
Reliability, Internal Consistency—The internal consistency of the L-BASIC was
evaluated using Cronbach's α [55]. All instrument items that could be used to form a scale were
used to calculate α. The best scale was determined by iteratively calculating α after the removal
of one scale item that maximally increased the α statistic. Factors tested included the numeric
values for intensity and unpleasantness; the number of adjectives selected to describe the
symptom; the mean of the weights used to modify the adjectival descriptors (scored 1, 2 or 3
for mild, moderate or severe, respectively); and timing (scored 1 or 0 for constant or occasional,
respectively).

Reliability, Temporal Stability—We used Pearson's pairwise correlation to estimate test-
retest stability of the NRS values, the mean adjective severity weights, and the number of
descriptors used per body part at the two time-points. For each body part scored at test and
retest, a distinct correlation coefficient was calculated. We used the kappa statistic [56] to
evaluate the agreement of location and descriptor categories used by a given patient at the two
time-points. For each patient, one 2×2 table was constructed with a marginal total of 10 pairs.
Two primary analyses were performed. First we analyzed only patients without evidence of
clinical change over the test-retest interval. Second, we further removed patients reporting
subjective change on the PGIC and repeated all analyses. For each analysis, 2×2 tables were
summed across patients to give a statistic for location agreement over time.

We used three coding schemes to determine cell counts for analysis of location data. First,
strict agreement was determined. Body parts with a non-zero score for either the intensity or
unpleasantness NRS were considered to be symptomatic, and body parts with a zero marked
for both of these scales or where the page was left blank were considered asymptomatic. We
also determined “relaxed agreement” with the intention to offset the potential difficulty for
patients reporting mild symptoms, which may be intrinsically unreliable or fluctuate over time.
Here, a score of 0 or 1 on either the intensity or unpleasantness NRS was considered to be non-
symptomatic and scores of two or greater were coded as symptomatic. Finally, for “adjacent
agreement,” kappa was recalculated using the strict coding scheme, but allowing for agreement
in those instances where the same or an adjacent body part was scored at test and retest.

Temporal stability of the descriptor categories used for a particular body part was assessed by
the kappa statistic. We also assessed agreement of descriptor category usage on a per-patient
basis irrespective of body part recognizing that a particular pain or sensory symptom could
span several body parts, and therefore descriptors might reasonably be applied to any or all of
the involved body parts at a given administration of the L-BASIC. For this analysis each
adjectival descriptor category used at either administration was counted once.

Criterion Validity—Using the 4-item scale with good internal consistency (see Results), we
defined a global body score as the average of location-specific scale scores across all body
parts scored, and worst body part score as the maximum score calculated for one body part per
patient. We calculated Pearson's pairwise correlation between these scores and items on the
BPI and FACT-G. We used multiple regression analysis to assess the independent association
of each of the 4-item scale components with items on the BPI and FACT-G.

Construct Validity—All analyses were repeated within patients with head and neck cancer,
breast-cancer related upper extremity lymphedema, and chemotherapy-related neuropathy
using only location-specific scores and component values from relevant body parts, i.e., from
head and neck only, from arm only, and from foot only. P-values are adjusted for the false
discovery rate [57]. In order to determine if sensory qualities represented by the 11 descriptive
qualities differed among the three clinical constructs, a 3×11 contingency table Chi-square
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analysis (df = 20) for homogeneity was undertaken. We also assessed criterion validity as
described above within each construct to determine differences in their relationships to our
validating scales.

Results
Descriptive Statistics

Ninety-seven patients completed the study questionnaire at first administration. All but 15
patients (four lung cancer; six breast; five head and neck) had stage IIIb disease or worse
indicating that their disease was unresectable and/or metastatic. Seven patients with breast
cancer, four with lung cancer and one patient with ovarian cancer were African-American; all
others were Caucasian. Our study sample consisted of 50 women with breast cancer; seven
men and seven women with lung cancer; 25 men and four women with head and neck cancer;
one man with prostate cancer; one man with colon cancer; one woman with pancreatic cancer;
and one woman with ovarian cancer. The mean age of patients was 54.1 years. The youngest
patient was 21 years old and the eldest 85 years old.

A total of 39 patients repeated the questionnaire at a follow-up between 10 and 21 days after
the first administration. The median test-retest interval in our patients was 14 days (interquartile
range: 14-19.25 days). Seven patients had medical evidence of interval clinical all of whom
reported subjective change on the PGIC. Eight additional patients without clinical evidence of
change reported interval subjective change on the PGIC.

L-BASIC Location, Severity, and Adjective Descriptors—Table 1 gives the frequency
with which each body part was scored in our study sample at first questionnaire administration.
Sensory symptoms were noted in 343 body parts for an average of 3.5 body parts per patient.
At first questionnaire administration, the distribution of intensity and unpleasantness NRS
values ranged from 0 to 10. The modal score was eight. The intensity and unpleasantness scores
were identical for 223 of the 343 scored body parts. Utilization of adjectival descriptor
categories was not uniform in our population (Table 2). “Aching,” “dull,” or “sore” (category
I) were the most often cited descriptors, accounting for 28% of the total category usage.
Categories with less than 5% of the total usage were “cutting,” “sharp,” or
“lacerating” (category VII); “cool,” “freezing,” or “cold” (category IX); and “other” (category
XII: patient-specified adjectives).

Reliability
Internal Consistency—Using values on the intensity NRS (0-10), the unpleasantness NRS
(0-10), the number of descriptors selected (0-36) and the average descriptor weight (mild=1,
moderate=2, severe=3) reported for all 343 body parts, we determined a 4-item scale with good
internal consistency (Cronbach's α = 0.74). The scale score was computed as the average of
the NRS scales multiplied by one-tenth the product of descriptor number and the average
descriptor weight.

Temporal Stability Among Patients Without Interval Clinical Change—Among the
32 patients without clinical change between L-BASIC administrations, strict and relaxed
agreement in the location of reported symptoms was good (κ=0.76; 95% confidence interval
[CI] = 0.66-0.86; and κ=0.80; 95% CI = 0.70-0.89, respectively; Table 3). Strict agreement
improved notably considering adjacent body parts as concordant (κ=0.88, 95% CI 0.80-0.96).

For the 109 concordant body parts reported at test and retest, the intensity NRS values
correlated slightly better (r = 0.72) than the unpleasantness NRS values (r = 0.66). 661
adjectives were selected at test and 636 adjectives at retest to describe the sensory symptoms
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in these body parts. In total, 1297 adjective descriptors were distributed among 587 categories
for an average of 2.7 categories per body part, with 2.2 adjectives chosen per category. The
correlations for the number of adjectival descriptors used per body part (r = 0.48) and the mean
adjectival descriptor severity weights (r = 0.31) were modest between test and retest. Strict
body part-to-body part agreement of adjectival descriptor categories used to score the 109
matched regions between time points was only fair (κ = 0.56; 95% CI 0.50-0.62). Adjectival
descriptor category agreement improved considerably when they were analyzed on a per-
patient basis irrespective of the body part or number of body parts to which they were applied
on a given administration (κ = 0.68; 95% CI 0.57 – 0.79).

Temporal Stability Among Patients Without Clinical or Reported Subjective
Impression of Change—For the 24 patients with no clinical or reported interval change
between L-BASIC administrations, strict and relaxed agreement was good for the location of
reported symptoms (κ=0.71; 95% CI = 0.58-0.84; κ=0.73, 95% CI 0.60-0.86, respectively;
Table 3). Considering adjacent body parts as concordant, agreement improved (κ=0.86, 95%
CI 0.74-0.98). Correlations for the intensity and unpleasantness NRS scores for the 80 strictly-
concordant body parts were 0.65 and 0.61, respectively (Table 3). Agreement between
adjectival descriptor categories used in concordant body parts at test and retest was moderate
(κ= 0.51; 95% CI = 0.44-0.58). Calculating the agreement of categories used at test and retest
used by each patient regardless of single or multiple occurrences across body parts improved
agreement (κ=0.64, 95% CI 0.57-0.71; Table 3).

Validity
Criterion Validity—Reliability (Cronbach's α) of the pain severity and functional
interference subscales of the BPI and the physical, social/family, emotional and functional
subscales of the FACT-G ranged from 0.72 to 0.93 when these instruments were administered
at the same time as the L-BASIC. This indicated the expected, good internal consistency of
the items that compose each of these previously validated scales[55]. Responses on these two
questionnaires were used to assess the convergent validity with pain scores and divergent
validity from QOL scores of responses on the L-BASIC.

Global Body Score—Global body score, the average of body part-specific scale scores
ranged from 0-22.9 (median 3; interquartile range 1.2-7.1). We detected a significant
correlation between the global body score and every item on the BPI pain (Pearson's r range:
0.47-0.61) and functional interference subscales (r range = 0.22-0.49).

Worst Body Part Score—Scores for worst body part ranged from 0 to 32.4 (median 4.9,
interquartile range 2.4-12). Correlations were significant between worst body part score and
every BPI item pain subscale item (r range = 0.54-0.60) and functional interference subscale
item except pain-related interference with appetite (r range = 0.35-0.53). Worst body part score
was only associated significantly with the pain item on the physical well-being subscale (r =
0.33) of the FACT-G.

Construct Validity—The relative frequency of descriptor category utilization differed
among the three constructs (χ2=223; P<0.001) suggesting an overall difference in the sensory
qualities of the three subgroups. For patients with head and neck cancer (n=11 head; n=14
neck), the L-BASIC score associated significantly with the worst, least, average, and right now
pain items on the BPI (r range = 0.59-0.67). For patients with neuropathy due to chemotherapy
for breast cancer (n=27), lung cancer (n=4), or head and neck cancer (n=1), foot scores did not
correlate significantly with any item on the BPI or FACT-G. For patients with upper extremity
lymphedema secondary to breast cancer treatment (n=27), we also found no significant
associations with items on the BPI or FACT-G.
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Discussion
Our data suggest that L-BASIC can provide internally consistent and temporally stable
measurements. We discuss the results of our test-retest analyses in terms of how the
questionnaire's reliability might be improved for future testing. A score calculated from four
location-specific metrics correlated well against BPI items and much less so against FACT-G
items, supporting convergent validity with a pain construct and divergent validity from a QOL
construct. Finally, differences observed in our subgroup analyses of three clinical constructs
suggest how a location-specific measurement might be validated in larger, clinically
homogenous cohorts.

Reliability of Location, Severity and Descriptive Metrics
Location—We calculated good internal consistency for a four-item body part-specific scale
(α=0.74); a scale α between 0.70-0.90 is generally desired, since an α greater than 0.90 implies
redundancy of the items and less than 0.70 indicates a lack of consistency to the construct
[58]. Test-retest stability of our instrument was substantial for location (κ=0.76). An inherent
difficulty with test-retest is determining if interval change has occurred within the test-retest
period. Often there is no gold-standard objective test for change in the construct being
measured. Regarding empirical evidence on retest reliability, one expects a coefficient from
high 0.60s to low 0.70s for variable pathological states such as anxiety, or, in our case, pain/
sensory symptoms [55].

On average, patients in our study scored between three and four body parts to describe their
symptoms. Our data suggest that most patients were describing one or two sensory syndromes
across multiple adjacent body parts, and that this phenomenon was detrimental to our test-retest
reliability. Allowing adjacent body parts to count as a match at test and retest significantly
increased our kappa values in patients with no evidence of interval change, implying that much
of the inconsistency of location was due to a shift in the body part scored at retest to a nearest
neighboring body part. Furthermore, when descriptive categories were compared at test and
retest for patients irrespective of body part, kappa increased to 0.64 (Table 3). Importantly, this
improvement represents a shift toward a higher standard category of agreement, from
“moderate” to “substantial” [56].

Location-Specific Severity—In our study, test-retest correlations for intensity and
unpleasantness did not indicate very high temporal stability. The highest correlation was
obtained for intensity NRS values in concordant body parts scored by patients with no evidence
of interval clinical change (r=0.72). When we explored test-retest correlations among patients
who reported change on the PGIC, r was 0.73 for the intensity NRS values, but only reached
0.58 for the unpleasantness NRS (Table 3). This suggests that labile symptom-related
unpleasantness may underlie some of the overall impression of change in patients with pain.
These considerations may be important to include in the evaluation process if a questionnaire
of this type ultimately will be used in longitudinal studies where PGIC scores are obtained
[59].

Location-Specific Description—Test-retest stability of category utilization per body part
was moderate (κ= 0.56) [56]. These descriptive categories reflect the sensory quality of the
syndrome and were much more consistently applied by patients considered as a whole rather
than to a specific body part. This temporal instability likely reflects the reporting of single
clinical syndromes associated with a particular sensory experience that spans several of our
predefined body parts. The diffusion of description across adjacent body parts likely also
contributes to the poor test-retest correlation for mean adjective severity weights and number
of descriptors used per body part.
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An overabundance of descriptor choices may also contribute to test-retest instability. Some
members of each category might be eliminated without sacrificing the usefulness of that
descriptive category, for instance the adjective “beating,” which was selected on only 6% of
the occasions that category III was utilized. Some entire categories, like “blinding or
smarting” (category V), which accounted for less than 2% of overall category usage, might be
omitted entirely. Elimination of infrequently selected adjectives and categories would
potentially enhance the clarity of the instrument and reduce the burden to the subjects.

Validity
Criterion Validity—The 4-item pain score for global body and worst body part each
associated significantly with nearly every item on the BPI, and with only two items each on
the FACT-G, when all three questionnaires were administered together. The strength of the
correlations was also uniformly much higher against the BPI items (often r>0.70), while even
statistically significant correlations with FACT-G items were generally weak. This suggests
that our questionnaire shows a good convergent validity with pain-related data, but not for
cancer-related QOL data. This finding is consistent with the several studies that failed to find
a close relationship between pain and QOL in cancer patients [18,19]. If we decomposed the
4-item scale into its components, the highest correlations were found to be between the intensity
metric and the worst pain item on the BPI for our global, worst body part and head and neck
analyses (results not shown). This observation supports prior work that has proposed that worst
pain is the most reliable single metric on the BPI for cancer pain, and that has used this item
to establish cutpoints for mild, moderate or severe pain based on its relationship with functional
interference [60,61].

Construct Validity—We chose to examine the clinical constructs of head or neck symptoms
with head and neck cancer, arm symptoms with breast cancer-related upper extremity
lymphedema, and foot symptoms with chemotherapy-related neuropathy due to their
unambiguous clinical identities and high relative frequency within our sample. In direct
contrast to head or neck symptoms with head and neck cancer, neither chemotherapy-
neuropathy foot scores nor breast-cancer related lymphedema arm scores demonstrated a single
significant correlation with any item on the BPI. This supports the notion of a distinction
between painful and non-painful symptom capture by L-BASIC. In fact, the individual
correlations of head/neck intensity or unpleasantness component values with certain items on
the BPI in the head and neck sample were the highest found in our study, which may reflect
the specificity of head and neck symptoms for this subgroup that influence BPI scores (results
not shown). Finally, the three clinical constructs differed in their use of descriptive categories
to convey the sensation of their syndrome in words. Interestingly, this finding held despite the
fact that fourteen breast cancer patients contributed scores to both the lymphedema and
neuropathy subgroups, implying that subjects can rate the sensory qualities of different
syndromes independently.

Summary and Future Considerations
Given the good reliability of the BPI scales and the NRS scaling method in general [9], we
attribute much of the temporal instability in the L-BASIC to the scoring of single symptoms
across multiple body parts. We do not suggest that a single sensory disturbance as reported on
L-BASIC implies a single clinical etiology, but merely that the patient's experience of a
symptom cuts across physical boundaries that our questionnaire defined for them. The temporal
stability of all three metrics-- location, severity and description-- might be improved by
allowing patients to score each scale once for a cluster of body parts, endorsed by the patient
as representing one symptom. Our interpretation of results for construct validity is limited by
relatively small sample sizes for our three clinical constructs; however, their distinct
correlations with criterion questionnaires and patterns of adjective descriptor usage suggest
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that, in a study of adequate power, construct validity could be firmly established for clinically-
defined cancer pain or sensory symptoms. A criterion validation procedure in such a study
should establish benchmarks against scales specific to that syndrome, as well as a general pain
questionnaire; for instance, patients with chemotherapy-related neuropathy might be
administered the BPI as well as the Total Neuropathy Scale [62] or FACT-Neurotoxicity
[63] to correlate with responses on the L-BASIC. Data from several well-defined oncology
populations of adequate sample size will be required before general conclusions about region-
specific symptom scores and cancer-related morbidity can be drawn.
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Appendix: The Questionnaire

Head
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1.) Rate the average intensity of the sensory symptoms experienced in this area of your body over the last week

⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕

0 1 2 3 4 5 6 7 8 9 10

No Symptoms Symptoms as bad as You can imagine

2.) Rate the average unpleasantness of the sensory symptoms experienced in this area of your body over the last week

⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕ ⎕

0 1 2 3 4 5 6 7 8 9 10

No Symptoms Symptoms as bad as

You can imagine

If you answered “1” or greater to either of the above questions, please continue.

Otherwise, go to the next page.

3.) I would describe the location of my symptoms in this area as (check only one)

⎕ On the Left ⎕ On the Right ⎕ Both Sides ⎕ In the middle

Please select the appropriate adjectives among those provided on the back of this page →
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Every page of the questionnaire was identical to the first (“Head”) with the exception of the heading and the image, each of which is given below as presented on the other nine pages of the questionnaire. The
adjective list is provided last as it appeared on the back of each page.

Neck and Shoulders Arms Hands

Chest and Upper Back Abdomen and Lower Back Hips and Pelvis
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Thighs and Knees Calves Feet
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Severity of Symptom Timing of Symptom

Description of Symptom None Mild Moderate Severe Constant Occasional

Aching
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Severity of Symptom Timing of Symptom

Description of Symptom None Mild Moderate Severe Constant Occasional

Dull

Sore

None of the above?

Burning

Hot

Scalding

Searing

None of the above?

Pulsing

Throbbing

Pounding

Beating

None of the above?

Numbness

Tingling

None of the above?

Smarting

Blinding

None of the above?

Tugging

Pulling

Drawing

None of the above?

Cutting

Lacerating

None of the above?

Radiating

Spreading

None of the above?

Cool

Freezing

Cold
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Severity of Symptom Timing of Symptom

Description of Symptom None Mild Moderate Severe Constant Occasional

None of the above?

Pressing

Crushing

Squeezing

Tight

None of the above?

Drilling

Penetrating

Stabbing

Piercing

Pricking

None of the above?

Other:________

Other:________
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Table 1
Body Part Counts in Which Pain Was Reported on the L-BASIC in 97 Patients

Page number on L-BASIC Body part Counts

1 Head 31

2 Neck/Shoulders 56

3 Arm 31

4 Hand 42

5 Chest/Upper Back 40

6 Abdomen/Lower Back 31

7 Hips/Pelvis 30

8 Thigh/Knee 31

9 Calf 18

10 Foot 33

Total 343
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Table 2
Counts of Adjective Descriptor Selection on the L-BASIC for 343 Body Parts in 97 Patients

Category Category Count a Adjective Descriptor Adjective Descriptor Count

I 264

Aching 220

Dull 96

Sore 128

II 56

Searing 9

Scalding 3

Hot 17

Burning 47

Warm 1

III 95

Pulsing 45

Throbbing 74

Beating 6

Pounding 24

IV 122
Tingling 81

Numb 104

V 16
Blinding 4

Smarting 14

VI 48

Pulling 35

Drawing 9

Tugging 25

VII 12

Cutting 9

Sharp 1

Lacerating 3

VIII 90
Radiating 77

Spreading 46

IX 31

Cool 11

Freezing 8

Cold 20

X 96

Crushing 11

Squeezing 22

Pressing 18

Tightness 74

XI 106

Drilling 4

Penetrating 47

Pricking 12

Stabbing 64

Piercing 45

XII 12 Other 13

Total Count 948 1427

a
A category count is one if one or more adjective descriptor is chosen from that category by a patient for a given body part.
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