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The Symptom Burden Index: Development and Initial
Findings from Use with Patients with Systemic
Sclerosis
MICHAELA. KALLEN, MAUREEN D. MAYES, YANA L. KRISEMAN, SOFIA B. de ACHAVAL, VANESSA L. COX,
and MARIA E. SUAREZ-ALMAZOR

ABSTRACT. Objective. Our study had 3 aims: (1) to evaluate the functioning of the Symptom Burden Index (SBI)
in patients with systemic sclerosis (SSc); (2) to determine the amount of burden per problem expe-
rienced by patients as well as the number of patients experiencing each measured problem area, and
the number of SSc problems per patient; and (3) to characterize the burden profiles of problem
area-specific subgroups of patients.
Methods.We developed the SBI to determine the effect of problems in 8 major symptomatic areas
of importance to patients (skin, hand mobility, calcinosis, shortness of breath, eating, bowel, sleep,
and pain).
Results. Sixty-two patients with SSc completed questionnaires on current disease-related problems,
physical functioning, and health status. On average, patients were 53.4 years old and had had SSc
for 8 years. Patients were mainly women (87%), English-speaking (87%), with diffuse SSc (63%),
white (69%), married (61%), and lived with 1 or more additional household members (84%). Only
26% were employed full-time. The 3 most widely reported problem areas were pain, hand, and skin,
experienced by 92%, 89%, and 88%, respectively. About one-third reported experiencing 0–5 prob-
lems and one-third 7–8 problems; individual patients experienced, on average, 5.7 problems.
Conclusion. Psychometric evaluation determined that (1) summarizing SBI problem area item sets
to report burden scores per problem measured is justified; (2) the 8 proposed problem areas are inde-
pendent and deserve separate evaluation; and (3) burden scores correlate as expected with the Health
Assessment Questionnaire-Disability Index and the Medical Outcomes Study Short-Form 36 ques-
tionnaire. The number of problems experienced and the degree of problem-associated burden that
patients with SSc bear are substantial. Use of the SBI’s patient-focused measurements may aid
physicians in resolving problems most directly affecting patients’ quality of life. This approach to
measuring symptomatic burden in patients with chronic disease could be extended to other condi-
tions. (First Release June 1 2010; J Rheumatol 2010;37:1692–8; doi:10.3899/jrheum.090504)
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Patients with systemic sclerosis (SSc) experience a multi-
system disease affecting many aspects of their daily lives.

Managing care to achieve the best possible quality of life for
these patients involves close and careful monitoring of dis-
ease status. Care provision can be complex, with individual
patients presenting with distinct complications and dis-
ease-related problems varying in type, duration, and severi-
ty. Several measures have been proposed to monitor disease
progression and response to treatment in patients with SSc,
most being objective organ-specific assessments or physical
function assessments1-6. Patient-reported outcomes have
also been used in this population, including the Health
Assessment Questionnaire-Disability Index (HAQ-DI),
which provides measures for dressing, arising, eating, walk-
ing, hygiene, reach, grip, activities, and pain7,8, and the
Medical Outcomes Study Short-Form 36 questionnaire
(SF-36), which provides measures for physical functioning,
role-physical, bodily pain, general health, vitality, social
functioning, role-emotional, and mental health. These
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self-reported measures correlate with objective functionali-
ty, effect of disease, and quality of life. For patients with
SSc, disability and depression are also common problem
areas and correlate with quality of life9-12. In fact, subjective
views of function and disease-related problems have been
shown to be highly reliable in measuring the effect of dis-
ease on patients’ quality of life13. Yet patients with SSc have
a myriad of symptoms and functional impairments related to
the unique features of the disease (e.g., skin tightening) that
may not be adequately addressed by the currently used
instruments, which are quite generic and do not systemati-
cally identify multisystem symptomatic burden. Our quali-
tative work suggests that patients with SSc are highly bur-
dened by symptoms of their disease, and we have identified
8 major symptomatic or problem areas of high importance
to patients: skin problems, hand mobility problems, calci-
nosis-type problems, shortness of breath, eating problems,
bowel problems, sleep problems, and pain14. Our work also
suggests that the burden of any 1 problem can be multifac-
eted and depends not only on its intensity but also on its fre-
quency, on the amount and frequency of interference with
daily activities, and on the perceived importance of the
problem to the patient. We have therefore developed the
Symptom Burden Index (SBI), which ascertains these dis-
ease-related problems across multiple structures to deter-
mine their total effect on patients.
We had 3 objectives: (1) to evaluate the functioning of

the SBI in patients with SSc; (2) to determine the amount of
burden per problem experienced by patients as well as the
number of patients experiencing each measured problem
area, and the number of SSc problems per patient; and (3) to
characterize the burden profiles of problem area-specific
subgroups of patients.

MATERIALS AND METHODS
Instrument development. The SBI is configured as an 8-problem area index
and includes the following SSc-related areas: skin, hand, calcinosis, short-
ness of breath, eating, bowel, sleep, and pain. Each problem area is meas-
ured independently by 5 items: (1) How much of a problem was __? (2)
How often was __ a problem? (3) How much did __ interfere with daily
activities? (4) How often did __ interfere with daily activities? (5) How
important a problem was __? Responses are given using a 0 to 10 anchored
response scale (Table 1). Left-side anchors use the descriptors Not a prob-
lem, Never a problem, or Not important, with 0 indicating no burden or
burden importance. Right-side anchors use the descriptors Very severe
problem, Very frequently a problem, or Very important, with 10 indicating
the greatest amount, frequency, or importance of a burden.

Patient sample and survey questionnaire. The Baylor College of Medicine
Institutional Review Board approved our study. A list of patients was
obtained from the Genetics versus Environment Outcome in Scleroderma
Study (GENISOS), a local study group sponsored by The Scleroderma
Foundation and the University of Texas Health Science Center at Houston.
Patients were recruited in person during their regular visits with the
GENISOS study or were mailed information regarding our study, asking
them to participate.

Study participants completed a self-response questionnaire including
sociodemographic information (age, sex, ethnicity, language, marital status,
number of household members, education, and occupation), the SBI, the
HAQ-DI, and the SF-36; basic information about patient SSc status was
obtained from medical chart review. Patients did not undergo examinations
at the time of questionnaire completion, as their study participation period,
i.e., the time during which they provided responses to questionnaires such
as the SBI, occurred between regularly scheduled physician visits.
Psychometric evaluation of the SBI. The SBI provides as its primary meas-
urements the amount of patient burden associated with each of 8 potential
problem areas. SBI score, reflecting burden amount, is measured uniform-
ly across problem areas, using common item content (i.e., there are 8 each
of the How much, How often, How much interfere, How often interfere,
and How important items). The SBI can also provide 2 additional meas-
urements: (1) the number of patients experiencing each SSc-related prob-
lem, and (2) the number of problems experienced by each patient.

Although the SBI functions largely as an index, the 5-item sets have the
potential to display scale characteristics; therefore, we conducted item-
level and score-level evaluations of item set functioning. For item-level
evaluations, we first evaluated the 8 item sets’ scale characteristics by
examining each set’s inter-item correlations and item-total score correla-
tions. Next, we estimated internal consistency reliability (coefficient α) per
set. We then compared average, minimum, and maximum item scores
across the 8 reported-on problem areas, identifying the item content of min-
imum-scoring and maximum-scoring items and obtaining observed score
ranges per problem area. Finally, we compared minimum and maximum
item scores per items of common content (e.g., the 8 “How much of a prob-
lem was __?” items). We identified the problem area associated with each
minimum-scoring and maximum-scoring item and obtained observed score
ranges per common-content item. For the score-level evaluations, burden
scores per SSc problem area were obtained by averaging responses to each
problem area’s 5 items. We first correlated burden scores with each other to
examine the nature and magnitude of interproblem relationships and to
assess the extent to which burden scores were independent. We then corre-
lated burden scores with HAQ-DI scores (total score) and SF-36 scores
[Physical Component Score (PCS) and Mental Component Score (MCS)]
to evaluate anticipated relationships and to provide evidence of burden
score validity.
Patient burden assessment using the SBI. Using patient responses to the
SBI, we determined (1) the amount of burden per problem area experienced
by a patient; (2) the number of patients experiencing each of the 8 targeted
SSc problem areas; and (3) the number of areas experienced per individual
patient. We used burden scores to characterize the amount of burden expe-
rienced across all patients and across specific patient sociodemographic
and disease-status groups. Burden scores serve as the primary measure-
ments to be derived from the SBI. These SBI scores are continuous in

Table 1. The Scleroderma Burden Index (SBI): “shortness of breath” items.

Problem Area Shortness of Breath

1. How much of a problem was shortness of breath? Not a problem 0 1 2 3 4 5 6 7 8 9 10 Very severe problem
2. How often was shortness of breath a problem? Never a problem 0 1 2 3 4 5 6 7 8 9 10 Very frequently a problem
3. How much did shortness of breath interfere with daily activities? Not a problem 0 1 2 3 4 5 6 7 8 9 10 Very severe problem
4. How often did shortness of breath interfere with daily activities? Never a problem 0 1 2 3 4 5 6 7 8 9 10 Very frequently a problem
5. How important a problem was shortness of breath? Not important 0 1 2 3 4 5 6 7 8 9 10 Very important
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nature and can range from 0 to 10. Unique burden scores are available per
SSc problem area and are obtained by averaging the responses to each
problem area’s 5 items (e.g., shortness of breath items 1–5). Potential
patient subgroup differences were examined using ANOVA. In addition,
“restricted” burden scores were calculated per SSc problem; these scores
included only patients who had reported experiencing some amount of bur-
den caused by the specific problem in question.

For each SSc problem area, we classified patients into 2 groups: “no
burden present” (responded “0” to items 1–4) and “burden present”
(responded from “1” to “10” to 1 or more of items 1–4). Using this
approach, all patients reporting some level of burden due to a specific prob-
lem area can be identified. Therefore, a “burden present” designation will
not reflect amount of burden (e.g., mild, moderate, severe) but instead that
a patient is, to some extent, experiencing symptomatic burden from a spe-
cific problem area. We then used the burden presence classification to
determine the number of sampled patients experiencing specific problems
(i.e., the distribution of patients per problem area).

We then created a “number of problems” variable ranging from 0 to 8
to reflect the number of SSc problems currently experienced by each
patient (i.e., the distribution of problems per patient). We investigated the
number of problems experienced per patient and per patient by sociodemo-
graphic and disease-related status. Potential patient subgroup differences
were examined using ANOVA.

RESULTS
Sixty-two out of 70 patients (89%) with SSc agreed to par-
ticipate, signed an informed consent document, and then
completed survey questionnaires about their current disease-
related problems, physical functioning, and health status.
Patient sociodemographic and disease status characteristics
are presented in Table 2. On average, patients were 53.4
years old (range 21–79) and had SSc for 8 years (range
2–36). Patients were predominantly women (87%),
English-speaking (87%), and with diffuse SSc (63%). They
tended to be white (69%), married (61%), and to live with 1
or more additional household members (84%). In general,
patients were highly educated, with 41% having a bache-
lor’s degree or higher. Only 26% of patients with SSc indi-
cated they were employed full-time.
Psychometric evaluation of the SBI. Item-level evaluation
by problem area: for the 8 problem area item sets (5 items
per set), average inter-item correlations ranged from 0.69 to
0.93, average item-total score correlations ranged from 0.78
to 0.95, and internal consistency reliabilities (coefficient α
estimates) ranged from 0.91 to 0.98. Highest average inter-
item correlation, average item-total correlation, and reliabil-
ity estimate were all associated with calcinosis; lowest aver-
age item correlations (inter-item and item-total) and relia-
bility estimate were all associated with skin.
The highest average burden item score across problem

areas was 5.1 (pain); the lowest average burden item score
was 1.4 (calcinosis). Maximum individual item scores per
problem area ranged from a low of 1.6 (calcinosis) to a
high of 5.9 (pain); minimum item scores ranged from a
low of 1.2 (calcinosis) to a high of 4.5 (hand). Observed
item score ranges across SSc problems were as follows:
3.7 (average item scores); 4.3 (maximum item scores);
and 3.3 (minimum item scores). Within-problem item

score ranges went from a low of 0.4 (calcinosis) to a high
of 2.2 (skin).
Two items of specific item content received 7 of the 8

maximum item scores across SSc problem areas. The “How
often” item received the maximum score for 4 areas (bowel,
eating, pain, skin), while the “How important” item received
the maximum score for 3 other problem areas (calcinosis,
hand, shortness of breath). The “How much” item received
the maximum score for 1 problem (sleep). For minimum
scoring items, an item content pattern was also identified: 2
items of specific item content received all of the minimum
scores per problem area. For 6 problems, the “How much
interfere” item received the minimum score, while for the 2
remaining problems (bowel, sleep), it was the “How often
interfere” item that received the minimum score.
Item-level evaluation by common-content item. Items were
also summarized by the 5 common-content items (i.e., How
much, How often, How much interfere, How often interfere,
How important). Maximum item scores within com-
mon-content items ranged from 4.5 (How much interfere) to
6.0 (How often); minimum item scores ranged from 1.2
(How much interfere) to 1.6 (How important). Two problem

Table 2. Sociodemographic and disease-related status of patients with SSc
(n = 62). One patient did not provide responses to all demographic items.

Characteristic

Sex, n (%)
Female 54 (87.1)
Male 8 (12.9)
Age, mean (SD) yrs 53.4 (12.5)
Ethnicity, n (%)
African American 8 (12.9)
Spanish/Hispanic/Latino 7 (11.3)
White American 43 (69.4)
Other 4 (6.4)
Language, n (%)
English 53 (86.9)
Spanish and English 8 (13.1)
Marital status, n (%)
Partnered 38 (61.3)
Not partnered 24 (38.7)
Household members, n (%)
Living alone 10 (16.4)
Living with others 51 (83.6)
Education, n (%)
Up to high school 16 (26.2)
Trade school/some college 20 (32.8)
Bachelor’s degree or higher 25 (41.0)
Occupation, n (%)
Full or part-time employee 20 (32.8)
Homemaker/in school 13 (21.3)
Disabled 21 (34.4)
Unemployed/retired 7 (11.5)
Disease type, n (%)
Limited 23 (37.1)
Diffuse 39 (62.9)
Disease duration, mean (SD) yrs 8.0 (5.8)
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areas (hand, pain) received all 5 of the maximum common-
content item scores: hand had the maximum score for 3 of
the 5 items (How much interfere, How often interfere, How
important); pain had the maximum score for the remaining
2 (How much, How often). One SSc problem (calcinosis)
received all of the minimum common-content item scores.
Score ranges within common-content items went from a low
of 3.3 (How much interfere) to a high of 4.7 (How often).
Score-level evaluation. Table 3 presents the problem area bur-
den score intercorrelation matrix. Except for 3 correlations
involving shortness of breath (with calcinosis, pain, sleep), all
interproblem correlations were statistically significant (p <
0.05), all positive and low to moderate in magnitude, and
ranged from 0.25 (eating-calcinosis) to 0.66 (pain-sleep). No
correlations were of such high magnitude to suggest that
measurements associated with 1 problem area could ade-
quately represent the measurements associated with another.
Thus, burden scores across problems appeared independent.
Table 3 also presents correlations between burden scores

and HAQ-DI and SF-36 (PCS, MCS) scores. Positive corre-
lations between burden scores and HAQ-DI scores reflect the
association of greater burden with greater HAQ-DI-specific
problems, while negative correlations between burden scores
and SF-36 component scores reflect the association of greater
burden with worse physical or mental health status. Except
for 2 correlations, again involving shortness of breath (with
HAQ-DI, SF-36 MCS), all correlations were statistically sig-
nificant (p < 0.05) and low to moderate in magnitude, ranging
in absolute value from 0.26 (bowel-SF-36 MCS and eating-
HAQ-DI) to 0.68 (pain-SF-36 PCS). Correlations between
burden scores and SF-36 PCS and SF-36 MCS also provided
a means of examining whether SSc problems were more
physical or mental in nature. Five problems displayed
stronger physical natures through their correlations with
SF-36 component scores: bowel (–0.46 with PCS vs –0.26
with MCS), calcinosis (–0.38 with PCS vs –0.34 with MCS),
pain (–0.68 with PCS vs –0.43 with MCS), shortness of

breath (–0.39 with PCS vs –0.20 with MCS), and skin (–0.48
with PCS vs –0.29 with MCS). Three problems displayed
stronger mental natures: eating (–0.38 with MCS vs –0.31
with PCS), hand (–0.52 with MCS vs –0.36 with PCS), and
sleep (–0.51 with MCS vs –0.39 with PCS).
Patient burden assessment using the SBI. To determine the
amount of burden and association with patient characteris-
tics, we investigated differences in average problem area
SBI burden scores by patient sociodemographic and dis-
ease-status groups, using ANOVA. Patients differed statisti-
cally significantly (p < 0.05) by age, marital status, and
occupation-related patient groups. For patient age groups,
older patients (56+ years) reported being less burdened by
eating (2.2 vs 4.0) and skin problems (3.5 vs 5.2) than
younger patients (< 55 years old). For patient marital status
groups, patients who were married or had a partner reported
being less burdened by bowel problems (3.1 vs 4.8) and cal-
cinosis (0.7 vs 2.6) than not-partnered patients (single, sep-
arated, divorced, or widowed). For patient occupation
groups, employed or in-school patients reported being less
burdened by calcinosis (0.3 vs 2.7), hand problems (4.2 vs
6.0), pain (3.8 vs 6.7), skin problems (3.6 vs 5.4), and sleep
problems (2.4 vs 5.8) than unemployed, retired, or disabled
patients. No statistically significant differences were
observed in the amount of burden experienced by patients
with up to 5 years’ disease duration versus those with 6 or
more years.
Table 4 presents restricted SBI burden scores (i.e., bur-

den scores calculated per problem area based on patient sub-
samples including only patients reporting at least some level
of burden from the particular problem of interest; patients
reporting no burden were excluded from the problem’s
restricted burden score calculations). The highest, second
highest, and third highest restricted burden scores within
any burden profile were consistently associated with pain,
hand, or skin. Pain was the worst burden for 7 of 8 profiles
and second worst for the remaining 1; hand was the worst

Table 3. Burden score correlations between problem areas and with SF-36 (PCS, MCS) and HAQ-DI (n = 62).
All correlations statistically significant (p < 0.05), unless otherwise noted.

Bowel Calcinosis Eating Hand Pain Breath* Skin Sleep

Calcinosis 0.39
Eating 0.54 0.25
Hand 0.31 0.31 0.35
Pain 0.52 0.41 0.36 0.57
Breath* 0.40 0.00† 0.51 0.26 0.21†
Skin 0.43 0.44 0.42 0.59 0.49 0.34
Sleep 0.40 0.48 0.32 0.43 0.66 0.18† 0.50
SF-36 PCS –0.46 –0.38 –0.31 –0.36 –0.68 –0.39 –0.48 –0.39
SF-36 MCS –0.26 –0.34 –0.38 –0.52 –0.43 –0.20† –0.29 –0.51
HAQ-DI 0.38 0.52 0.26 0.46 0.59 0.23† 0.58 0.51

* Shortness of breath. † Nonsignificant. SF-36 PCS: Medical Outcomes Study Short-Form 36 Physical
Component Score; MCS: Mental Component Score; HAQ-DI: Health Assessment Questionnaire-Disability
Index.
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burden for 2 profiles and second worst for 6; skin was the
third worst burden for 4 of 8 profiles. Patients reporting a
calcinosis burden displayed the most challenging of burden
profiles: these patients reported the highest restricted burden
scores recorded for 6 of 8 SSc problem areas measured; they
reported the second-highest restricted burden scores record-
ed for an additional problem area (eating).
Table 5 presents the number (and percentage) of patients

experiencing each specific SSc problem. The 3 most widely
reported problem areas were pain, hand, and skin, experi-
enced by 92%, 89%, and 88% of sampled patients, respec-
tively. The 3 problems least widely experienced were short-
ness of breath, eating problems, and calcinosis, which were
experienced by 66%, 63%, and 26% of patients, respective-
ly. That 16 patients (26%) reported experiencing some
degree of problem with calcinosis reflects the perception of
patients that they are having calcinosis-type problems; it is
not an expression of a confirmation of a clinical diagnosis of
calcinosis. Calcinosis was the only SSc problem experi-
enced by fewer than half of the sampled patients.
Number of problems and associations with patient charac-
teristics. The number of problems experienced by individual
patients ranged from 0 to 8. Approximately one-third of
patients reported experiencing 0–5 SSc problems, nearly
one-third reported 6 problems, and about one-third reported
7–8 problems. The average number of problems experi-

enced by individual patients was 5.7. Differences in the
average number of problems experienced by patient
sociodemographic and disease-status groups were investi-
gated using ANOVA. Patients differed statistically signifi-
cantly (p < 0.05) only by marital status, with partnered
patients experiencing on average fewer problems (5.2, n =
37) than not-partnered patients (6.4, n = 24). No statistical-
ly significant differences were observed in number of prob-
lems experienced by patients with up to 5 years’ disease
duration versus those with 6 or more years.

DISCUSSION
Our primary aim was to develop and test a patient-reported
outcome instrument measuring burden of illness in patients
with SSc. The instrument was developed on the basis of a
qualitative study that identified 8 primary areas of sympto-
matic concern for patients with SSc.
The psychometric evaluation of the proposed measure,

the SBI, suggests that the proposed areas for study, although
associated with each other, are relatively independent and
deserve separate evaluation. Item-level testing of the SBI
also suggests it is reasonable to summarize item sets to
report a single average burden score per problem measured.
Inter-item and item-total score correlations per item set were
all moderate to high, and internal consistency reliability esti-
mates were high; these scale characteristics reflect the small
to moderate item score ranges observed per item set: from
0.4 to 2.2. It is not coincidental that the highest reliability
estimate was associated with the problem area having the
smallest item score range (calcinosis), while the lowest esti-
mate was associated with the problem area having the
largest range (skin).
Patients with SSc responded to SBI items using the full

range of item responses available (0–10). As a result, aver-
age item scores per problem area showed considerable vari-
ability, ranging from 1.4 to 5.1. Minimum and maximum
item scores per problem also displayed variability and
revealed the sources of average score variability, with mini-
mum item scores ranging from 1.2 to 4.5, and maximum
scores from 1.6 to 5.9.

Table 4. Burden profiles: burden scores when patients with SSc report specific problems (n = 62).

Problem n Burden Scores
Bowel Calcinosis Eating Hand Pain Breath* Skin Sleep

Bowel 44 5.33 1.8 3.8 5.72 6.01 4.4 5.1 4.8
Calcinosis 16 5.3 5.4 4.6 6.62 6.81 4.0 6.2 6.33
Eating 39 4.6 2.0 5.0 5.82 6.01 4.4 5.23 4.6
Hand 55 3.9 1.6 3.3 5.71 5.62 3.6 4.63 4.2
Pain 57 4.0 1.5 3.4 5.42 5.61 3.7 4.73 4.4
Breath* 41 4.6 1.4 4.1 5.62 5.81 5.43 5.1 4.5
Skin 54 4.1 1.5 3.4 5.51 5.51 4.0 5.03 4.2
Sleep 45 4.5 1.9 3.8 5.82 6.31 4.3 5.2 5.53

* Shortness of breath. 1 Highest burden score per problem area. 2 Second-highest burden score per problem area.
3 Third-highest burden score per problem area.

Table 5. Number of patients per SSc problem (n = 62).

SSc Problem Patients
n %

Pain 57 91.9
Hand 55 88.7
Skin 54 88.5
Sleep 45 72.6
Bowel 44 71.0
Breath* 41 66.1
Eating 39 62.9
Calcinosis 16 25.8

* Shortness of breath.
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Specific item content was consistently associated with
minimum and maximum scoring items per SSc problem.
“How much interfere” and “How often interfere” were min-
imum scoring items for all measured problems; “How
often” and “How important” were maximum scoring items
for 7 of 8 problems, while “How much” was the maximum
scoring item for 1 problem. The fact that interference items
routinely received lower scores than amount, frequency, and
importance items may reflect patient experience that the SSc
burden itself remains the fundamental concern, and that bur-
den interference, important and real as it is, is nevertheless
secondary. The variety of observed maximum scoring items
(How often, How much, How important) reinforces the idea
that the SSc burden can be multifaceted.
Examination of minimum and maximum item scores per

common-content item serves to confirm findings about item
response variability and the distribution of the SSc problem
burden. Minimum item scores per common-content item
ranged from 1.2 to 1.6, and all were associated with calci-
nosis, the least widely experienced problem; maximum item
scores ranged from 4.5 to 6.0 and were associated with hand
and pain, the 2 most widely experienced problem areas.
Score ranges within common-content items were consider-
ably greater than score ranges within SSc problem (3.3–4.7
vs 0.4–2.2). This greater variability among common-content
items accurately reflects expected greater differences across
problems than within problems.
Item-level evaluations also suggest that the relationship

between “How much” and “How often” items (and between
“How much interfere” and “How often interfere” items)
varies across problems and persons. For some problems,
how much a problem is a burden may be a function of how
often that problem is a burden. For patients burdened by cal-
cinosis, there was a clear tendency to report similar burden
levels across the “How much” and “How often” items: 11 of
16 patients (69%) reported identical burden levels on these
2 items. Skin provides a counterexample. For patients with
a skin burden, only 18 of 54 (33%) reported identical burden
levels across the 2 items. Therefore, while some SSc bur-
dens may be more straightforward to measure, in that
patients seem to either experience them or not (as appears to
be the case with the burdens of calcinosis, hand, and short-
ness of breath), other burdens may be more complex, with
their full weight formed through a combination of the
amount and frequency of patient experience. Evidence here
suggests that this is more likely the case with the burdens of
bowel, eating, pain, skin, and sleep problems.
Score-level evaluations support the utility of the SBI.

Burden score intercorrelations indicate that, while burden
scores share some variability across problems, they are inde-
pendent: no between-problem correlation was of sufficient
magnitude to imply that measurement of 1 problem’s level
of burden would represent measurement of another’s (max-
imum between-problem area correlation 0.66 for pain-

sleep). Score-level evaluations also provide initial evidence
supporting SBI burden score validity. Correlations between
burden scores and HAQ-DI, SF-36 PCS, and SF-36 MCS
scores were in the expected direction and of anticipated
magnitude to suggest a clear relationship between the level
of specific SSc burdens experienced by patients and
patient-reported physical functioning and health status. SSc
burden does not equal physical functioning or health status,
yet it will likely influence them. Thus, the range of correla-
tions observed between burden scores and HAQ-DI (0.23 to
0.59), SF-36 PCS (–0.31 to –0.68), and SF-36 MCS (–0.20
to –0.52) are supportive of SBI score validity. Additionally,
examining correlations between burden scores and SF-36
component scores (PCS, MCS) provides a means of investi-
gating relationships involving burdens expected to be either
more physical or mental in nature. The following relation-
ships were observed as expected: sleep was more strongly
related to MCS than to PCS; bowel, pain, shortness of breath,
and skin were more strongly related to PCS than to MCS.
Burden scores represent the degree of burden experi-

enced by patients with SSc. The near-ubiquitous pain, hand,
and skin problems among patients with SSc are also the
problems contributing the greatest amount of burden to
these patients as a group. The observation of occupation
group status differences in the calcinosis, hand, pain, skin,
and sleep burdens might be considered less a finding than a
known-groups validation of the SBI: the working able are
expected to be less problem-burdened than the disabled.
Several marital status differences in the degree of burden

(bowel, calcinosis) were observed. The partnered patient
group reported being less burdened than the not-partnered
group; social support realities may play a role. Observed dif-
ferences between age groups revealed that the older patient
group reported being less burdened by eating and skin prob-
lems than the younger group. These differences may reflect
successful accommodation or may be related to natural dis-
ease regression.
The extent of burden experienced by patients with SSc is

remarkable. In sheer number of problem areas, nearly two-
thirds of sampled patients (64%) reported currently experi-
encing a minimum of 6 SSc-related problems; more than a
third (36%) reported experiencing at least 7 out of the 8
problems measured. Eleven patients (18%) reported being
burdened by each of the SBI’s 8 measured problems. In
terms of specific problem areas, pain, hand, and skin bur-
dens are essentially ubiquitous among patients with SSc;
indeed, no measured problem was found to be rare or
uncommon among patients: 26% reported experiencing cal-
cinosis, the least commonly experienced problem, while
63% to 92% of the sampled patients reported being bur-
dened by the 7 other problems. Why partnered patients
reported experiencing fewer burdens than not-partnered
patients was not readily apparent from our data. However, it
is reasonable to think that partnered patients experiencing
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particular SSc-related problems may have considered them-
selves less burdened by the problems as a result of support
provided by their partners.
Restricted burden scores are burden scores derived using

only those patients reporting experiencing some degree of
burden from the specific problem in question. Although not
used for characterizing group-level distribution or experi-
ence of problems, these scores are helpful for characterizing
the actual level of burden experienced by the patients who
suffer from a specific problem. In addition, the status of these
patients regarding other problems they experience and the
burden they associate with those problems can be informa-
tive. Within each “problem-experienced” patient group, the 3
highest burden scores were identified. Across all 8 problem
profiles, the 3 highest burden scores tended to be associated
with pain, hand, and skin. For 7 of the 8 SSc problem areas,
patients reported experiencing pain as their worst burden; for
all 8 of the SSc problem areas, patients reported experienc-
ing hand problems as either their second worst or worst bur-
den; for 4 of the SSc problem areas, patients reported expe-
riencing skin problems as their third worst burden. These
findings correspond to the reported group-based information.
Of special interest, however, are the results obtained when
viewing the specific burden profiles (one at a time) associat-
ed with patients burdened by a particular problem. Calcinosis
was identified as the least commonly experienced problem
from among the 8 problem areas measured by the SBI. Yet
calcinosis-burdened patients reported the highest level of
burden recorded for 6 of 8 SSc problem areas (bowel, calci-
nosis, hand, pain, skin, sleep) and the second-highest level of
burden recorded for 1 other problem area (eating). Although
less commonly experienced, calcinosis, when it is experi-
enced, is associated with a burden profile that here was the
most severe of all 8 profiles.
Our study has several limitations. SSc is a rare disease

and the restricted sample size constrained the types of psy-
chometric and comparative analyses we could conduct. A
second limitation concerns our sample’s composition and
the degree to which it is representative of the larger SSc
population. Representativeness appears to be less of an issue
regarding age and sex composition, but may be more so
regarding education level and, in particular, ethnicity.
Finally, many of our patients had high pain scores. But our
study was not planned to evaluate concomitant causes of
chronic pain, such as fibromyalgia. Indeed, symptom bur-
den was high overall in this patient group. Because this is a
preliminary study and our patient sample was small, we
were not able to reliably detect whether reported symptoms
were more likely to occur in patients with shorter disease
duration or those with longer duration and organ damage.
The SBI was developed as a direct result of our qualita-

tive work involving the study of the personal experiences of
patients living with SSc. The 8 symptomatic or problem
areas measured by the SBI are those identified by patients
with SSc as the most relevant and most critical to establish-

ing and maintaining their quality of life. Initial psychomet-
ric evidence suggests that the SBI provides internally con-
sistent burden scores, that burden scores are independent
across SSc problems measured, and that these burden scores
correlate as expected with measurements derived from 2
extensively studied and widely used instruments, the
HAQ-DI and the SF-36. The number of problems experi-
enced by patients with SSc and the degree of problem-asso-
ciated burden that they bear is substantial. Use of the
patient-focused measurements derived from the SBI may
help physicians providing care to patients with SSc to know
and act to resolve those problems most directly affecting
their patients’ quality of life. Moreover, this approach to
measuring symptomatic burden in patients with chronic dis-
ease could be extended and applied to investigating the bur-
den of patients experiencing other disease conditions.
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