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Psychometric evaluation of the NIH Patient-Reported Outcomes
Measurement Information System (PROMIS®) in a multi-racial,
multi-ethnic systemic lupus erythematosus (SLE) cohort

Patricia Katz, PhD1, Jinoos Yazdany, MD, MPH1, Laura Trupin, MPH?, Stephanie Rush, BAL,
Charles G. Helmick, MD2, DR. Louise B. Murphy, PhDZ2, DR. Cristina Lanata, MD%, Lindsey
A. Criswell, MD, MPH, DSc?!, Maria Dall’Era, MD?

1University of California San Francisco

2Centers for Disease Control and Prevention

Abstract

Background: We examined psychometric performance of PROMIS measures in a racially/
ethnically, linguistically diverse SLE cohort.

Methods: Data were from the California Lupus Epidemiology Study (CLUES), a multi-racial/
ethnic cohort of individuals with physician-confirmed SLE. The majority (h=332) attended in-
person research visits that included interviews conducted in English, Spanish, Cantonese, or
Mandarin. Up to 12 PROMIS short-forms were administered (depending on language availability).
An additional 99 completed the interview by phone only. Internal consistency was examined with
Cronbach’s alpha and item-total correlations. Correlations with SF-36 subscales and both self-
reported and physician-assessed disease activity assessed convergent validity. All analyses were
repeated within each racial/ethnic group. Differences in scores by race/ethnicity were examined in
bivariate analyses and by multiple regression analyses controlling for age, sex, disease duration,
and disease damage and activity.

Results: The total sample was 30.0% white, 22.3% Hispanic, 10.9% Black, 33.7% Asian, and
3.0% other race/ethnicity. 77.0% of interviews were conducted in-person. Among Hispanics and
Asians, 26.0% and 18.6%, respectively, were non-English interviews. Each scale demonstrated
adequate reliability and validity overall and within racial/ethnic groups. Minimal floor effects were
observed, but ceiling effects were noted. Missing item responses were minimal for most scales,
except for items related to work. No differences were noted by mode of administration or by
language of administration among Hispanics and Asians. After accounting for differences in
disease status, age, and sex, few differences in mean scores between whites and other racial/ethnic
groups were noted.

Conclusion: PROMIS measures appear reliable and valid in lupus across racial/ethnic groups.

Lupus is a disease with extreme biological and clinical heterogeneity that makes
measurement of outcomes challenging in clinical research. The complexity of lupus is
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evident in the clinical measures of disease damage and activity, which assess diverse
manifestations across multiple organ systems. The range and complexity of patient-reported
outcomes (PROs) parallel that of the clinical outcomes®. Multiple measures of lupus-specific
“quality of life” have been published?, but none are routinely used in clinical trials,
observational studies, or clinical practice. The importance of including PROs as endpoints in
clinical trials of novel therapies is gaining momentum and is recognized by the lupus
community and the Food and Drug Administration?:3, However, there is no consensus on
which PROs should be used.

The National Institutes of Health Patient-Reported Outcomes Measurement Information
System (PROMIS®) initiative was undertaken to improve and standardize measurement of
patient-reported outcomes (PROs)*. The PROMIS measures reflect the broad view of health
proposed by the World Health Organization (http://www.who.int/about/definition/en/
print.html), covering physical, mental, and social health. PROMIS measures were developed
using state-of-the-art- psychometric techniques and may be administered via computer
adaptive testing (CAT) or through static short forms that range from 4 to 20 items. Item
banks and short forms exist for 20+ domains representing a comprehensive model of health
and health-related quality of life (HRQL) that includes physical, social, and mental health.
This theoretical framework is in accord with domains reported to be important and
meaningful to individuals with lupus!:>. Notably, many of these content domains are among
those of greatest concern to lupus patients (e.g., cognition, sleep)1, yet are not measured in
current generic HRQoL questionnaires.

To date, only a handful of published reports have examined the psychometric characteristics
of PROMIS measures in cohorts of individuals with SLE®-9. In all four of these studies,
participants were exclusively English-speaking. In two studies, participants were primarily
white, and the remaining two, PROMIS responses by race/ethnicity were not examined. In
this paper, we address this gap in the literature by examining the reliability, validity, and
usefulness of the PROMIS measures in a racially/ethnically and linguistically diverse cohort
of individuals with SLE.

Subjects were participants in the California Lupus Epidemiology Study (CLUES), a multi-
racial/ethnic cohort of individuals with physician-confirmed SLE. Participants were
recruited from the California Lupus Surveillance Project, a population-based cohort of
individuals with SLE living in San Francisco County from 2007 to 200910, Additional
participants residing in the geographic region were recruited through local academic and
community rheumatology clinics and through existing local research cohorts.

Study procedures involved an in-person research clinic visit, which included collection and
review of medical records prior to the visit; a history and physical examination conducted by
a physician specializing in lupus; collection of biospecimens for clinical and research
purposes; and completion of a structured interview administered by an experienced research
assistant. All SLE diagnoses were confirmed by study physicians according to any of the
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following definitions: (a) meeting =4 of the 11 American College of Rheumatology (ACR)
revised criteria for the classification of SLE as defined in 1982 and updated in 19971112, (b)
meeting 3 of the 11 ACR criteria plus a documented rheumatologist’s diagnosis of SLE, or
(3) a confirmed diagnosis of lupus nephritisl®. A subgroup of participants was unable to
attend the in-person visit. For these individuals, medical records were collected and
reviewed, and the same structured interview was administered by telephone. Diagnoses were
confirmed through medical record review.

CLUES specifically aimed to include a diverse patient sample, with representation from
multiple racial/ethnic groups speaking multiple languages. Study interviews were conducted
in English, Spanish, Mandarin, or Cantonese. Data for these analyses included a total of 431
individuals, 332 of whom participated in in-person visits.

Variables

PROMIS.—The PROMIS short forms shown in Table 1 were administered as part of the
structured interviews. All scales were scored as recommended and converted to T-scores,
with a population mean of 50 and standard deviation (SD) of 10, using PROMIS scoring
documentation available at http://assessmentcenter.net. For all PROMIS scales, higher scores
reflect “more” of the construct being measured. For example, higher Physical Function and
Satisfaction with Social Roles scores would reflect better functioning and satisfaction, so
would be considered to be “better” scores; higher Fatigue, Pain Interference, Sleep
Disturbance, Depression, and Anxiety scores would be considered to be “worse.”

As noted above, PROMIS measures can be administered as static, short forms or through
computer-adaptive testing (CAT). CAT is intended to administer items that are targeted to
the individual respondent, which may lead to greater measurement precision®. However, the
PROMIS item banks that support CAT are available only in English and Spanish, while the
short forms are available in additional languages, including Mandarin and Cantonese.
Because we wanted to use the same mode of administration for all CLUES participants, we
chose to administer short forms.

Other patient-reported outcomes.—Three other instruments were used to measure
PROs. The Medical Outcomes Study SF-36 is a widely used PRO measure and includes 8
subscales: Physical Function, Role Physical, Role Emotional, Vitality, Mental Health, Social
Function, and Bodily Pain3. Scores for each scale range from 0 — 100, with a population
mean of 50 and SD of 10. Higher scores for each scale except Bodily Pain reflect better
outcomes. SLE disease activity was measured with the Systemic Lupus Activity
Questionnaire (SLAQ)1415, a validated, self-report measure of SLE disease activity. SLAQ
scores can range from 0 — 44, with higher scores reflecting more disease activity. The SLAQ
also includes an item for respondents to rate the activity of their lupus over the past 3 months
(0 [no activity — 10 [high activity]). The Brief Index of Lupus Damage (BILD) was used to
estimate organ damagel6. The BILD is based on Systemic Lupus International Cooperating
Clinics/American College of Rheumatology Damage Index (SD1)Y7, and consists of 28 items
capturing information on 26 SDI items including determinations of important comorbid
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conditions such as cardiovascular disease and events and diabetes. It has been shown to be
predictive of hospitalizations and mortality8.

Physician-reported measures.—The Systemic Lupus Erythematosus Disease Activity
Index-(SELENA-SLEDAI)1® and SDI7 were completed by study rheumatologists during
the in-person study visit.

Covariates.—Race, ethnicity, age, age at lupus onset, household income, and education
level were self-reported. Language was categorized by the language in which interviews
were conducted (English, Spanish, Mandarin, or Cantonese). Current medications were
recorded during interviews.

Statistical analysis

Descriptive analyses.—Descriptive statistics were calculated for the total sample and for
each racial/ethnic group. Differences in characteristics of groups were tested using t-tests
and chi-square analyses. The percentage of respondents with missing items and scale scores
was calculated. Distributions of PROMIS scores were examined. Because of the difference
in the direction of scores (i.e., high scores reflected better health states for some scales and
worse health states for other scales), we modified the standard terminology of floor and
ceiling as follows: floor refers to the worst score, and ceiling to the best. T-tests and chi-
square analyses were used to compare characteristics and PROMIS scores of individuals
completing in-person versus telephone interviews

Reliability and validity.—Internal consistency was assessed by examining item-total
correlations and Cronbach’s alpha. Item-total correlations =0.4 and alpha values =0.80 are
considered acceptable?. For assessment of convergent validity, Pearson and Spearman
correlation analyses were used to examine associations of PROMIS scale scores with PROs
for similar domains and measures of disease activity and damage. Correlations of 0.3 - 0.5
were considered low, 0.5 — 0.7 moderate, and 0.7 high?1,

Psychometric analyses by racial/ethnic group.—All descriptive, reliability, and
validity analyses were repeated within each racial/ethnic group. Within the relevant racial/
ethnic group, t-tests compared PROMIS scores of individuals completing interviews in
English or another language.

Differential scores by race/ethnicity.—Differences in PROMIS scores by race/
ethnicity were examined to determine if there appeared to be systematic differences in scores
that were not attributable to differences in lupus severity, health status, or socioeconomic
status. Differences in PROMIS scores between whites and other racial/ethnic groups were
examined using multiple linear regression analyses, first with no covariates, and then
controlling for age, sex, disease duration, SLEDAI, and SDI to determine if systematic
differences among the groups remained. Multiple regression analyses were repeated using
self-reported disease activity (SLAQ) and damage (BILD) so that telephone-only
participants could be included in the analysis. Individuals categorized as “Other” race/
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ethnicity were omitted from the race/ethnic-stratified analyses because of the small number
(n=13). All analyses used SAS 9.4 (Cary, NC).

total sample

Descriptive characteristics of the CLUES sample (n = 431) are shown in Table 2.
Approximately 90% were female, mean age was 46.6 years, 19.5% had household incomes
below the poverty level, and 22.1% had education at the high school level or lower. Thirty
percent were White, 22.3% Hispanic, 10.9% Black, 33.7% Asian/Pacific Islander, and 3.0%
other race/ethnicity.

Missing item data were greatest in the Satisfaction with Social Roles scale, ranging from
1.1% of items for Hispanic Spanish-speaking respondents to 4.9% for White respondents
(Table 3). Specific items with the greatest number of missing values queried satisfaction
with the amount of work one could do (9.0% missing), ability to work (6.6% missing), and
ability to meet the needs of those who depend on the respondent (3.8% missing). The item in
the Ability to Participate in Social Roles scale dealing with work also had a relatively large
number of missing responses (5.9%). The two Psychosocial Impact of IlIness scales and the
Social Isolation scales also had a relatively large number of missing item data, ranging from
0.5% to 2.8% of items, although missingness was not concentrated on specific items.

Mean scores of all PROMIS measures were within one-half standard deviation of the
population mean (50.0) (Table 4). Floor effects (worse scores) were minimal, with the
largest seen for Fatigue (5.4%). In contrast, over 20% of the cohort scored at the ceiling
(best scores) for Physical Function, Positive Psychosocial Impact of Iliness, and all four
social health scales.

Ninety-nine of the CLUES participants completed the PROMIS measures by telephone. The
telephone completion group was older (Phone: 52 years vs. In-person: 45 years, p <.0001),
more likely to complete the interview in English (95% vs. 86%, p=.02), and had disease of
longer duration (23 years vs. 16 years, p<.0001) and higher BILD scores (2.6 vs. 1.9, p=.03).
There were no other significant differences between the two groups in sex, race/ethnicity,
education, income, SLAQ, or PROMIS scale scores (data not shown).

Reliability and validity, total sample

All item-total correlations were >0.50, except for three individual items, which were all
above 0.40 (Table 4). Cronbach’s alpha was acceptable across domains: =0.80 for all scales
except Negative Psychosocial Impact (a = 0.79) and Positive Psychosocial Impact (a =
0.79).

PROMIS scores demonstrated moderate to high correlations with SF-36 scores measuring
similar constructs (Table 5). The highest correlations were noted for the scales with the most
similar content (i.e., physical function, pain, and fatigue). PROMIS scores had moderate
correlations with patient-reported disease activity (SLAQ), and low correlations with patient-
reported disease damage (BILD) (Table 5). However, there were no associations between
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PROMIS measures and physician-assessed disease activity (SLEDALI), and only minimal
associations with physician-assessed disease damage (SDI).

by racial/ethnic group

White participants were significantly older, with disease of longer duration, and were
significantly less likely to have below-poverty incomes or low education (Table 2). There
were no significant differences among groups in the physician-assessed measures of disease
activity and damage. In contrast, Asian patients had significantly lower scores on the self-
reported disease activity measures. Twenty-six percent of the Hispanic participants and 19%
of the Asian participants completed the PROMIS measures in Spanish and Chinese
(Cantonese or Mandarin), respectively. There were no significant differences in PROMIS
scores by language for these two groups (data not shown. As noted in Table 1, only 10 of 12
PROMIS measures were available in Spanish and only 4 in Chinese languages).

Psychometric analysis, by race/ethnicity

There were no appreciable racial/ethnic differences in the percentage of scores at the floor
(Supplemental Table 1). However, racial/ethnic differences were apparent in the percentage
of ceiling responses, with the most notable pattern being a lower percentage of Black
patients at the ceiling for a number of scales. All Cronbach’s alphas were >0.80 when
examined by racial/ethnic group, except for Sleep Disturbance (Whites, Blacks),
Psychosocial Impact of Iliness Negative (Hispanics, Blacks, Asians), and Psychosocial
Impact of IlIness Positive (Blacks, Asians); each of these alpha coefficients was =0.70. Item-
total correlations were =20.50 for all groups, with a few exceptions, most notably the Physical
Function item regarding limitations in vigorous activity, the Sleep Impairment item
regarding feeling alert upon awakening, and the Psychosocial Impact of Illness item
regarding worry about the future.

There were no substantive differences in correlations with SF-36 scales by race/ethnicity
(Supplemental Table 2). As with the total cohort, correlations of PROMIS scores with
physician-assessed disease activity were minimal for all groups, and correlations with
patient reported disease activity were generally moderate. Among White participants only,
correlations with SDI and BILD were significant for almost all PROMIS scales, although
most correlations were small. No consistent patterns of differences among racial/ethnic
groups were noted (Supplemental Table 3).

Differences in scores by race/ethnicity

In bivariate analyses, Asians had significantly better scores than whites for PROMIS
Physical Function, Pain Interference, Fatigue, Ability to Participate in Social Roles and
Activities, Satisfaction with Discretionary Activities, and Satisfaction with Social Roles
(Table 6). Blacks had significantly worse Physical Function scores. In analyses adjusting for
age, sex, disease duration, SLEDAI, and SDI, differences between whites and other race/
ethnicity groups were seen only for Fatigue and Satisfaction with Discretionary Activities.
Again, Asians had significantly better scores than whites for each of these scales (Table 6,
Multivariable Model 1). After further adjustment for obesity and smoking, these differences
remained (Table 6, Multivariable Model 2). Further adjustment for income did not change
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results substantively (data not shown). In sensitivity analyses using patient-reported disease
activity and damage instead of SLEDAI and SDI in order to include subjects who
participated by phone only, similar results were noted. (Table 6, Model 3).

Discussion

Our study presents the first examination of PROMIS short-forms across different racial/
ethnic and language groups in a diverse lupus cohort. Overall, each of the scales
demonstrated adequate reliability (internal consistency) and validity (correlations with
similar measures). Minimal floor effects were observed, but ceiling effects were noted,
particularly in Social Health measures, which could limit responsiveness to change. Missing
item responses and resulting missing scale scores were minimal and random for most scales.
The notable exceptions were the Satisfaction with Social Roles, Participation in Social Roles
and Activities, and the two Psychosocial Impact of IlIness scales. For the first two of these,
items dealing with work accounted for the majority of missing item responses. It is possible
that individuals who were not working felt these items were not applicable to them. For the
Psychosocial Impact of Iliness scales, there were no clear patterns of missing items. ltem-
total correlations were lower than optimal for a few items, including ability to engage in
vigorous physical activities, feeling alert upon awakening, and worry about the future. The
relatively poor performance of these items within their respective scales may reflect lupus-
specific biases; i.e., the domains addressed by these items may be affected by lupus in a
manner different that in the general population. Further work is needed to determine the
underlying reasons for these anomalies and the usefulness of these items among individuals
with lupus, particularly those who may be work disabled.

All of the PROMIS short forms demonstrated consistent reliability and validity across racial/
ethnic groups. We found no differences by mode of administration (in-person vs. telephone)
or by language of administration among the Hispanic and Asian participants. Bivariate
analyses showed significant differences in mean scores by race/ethnicity for more than half
of the scales. However, after accounting for differences in disease status, age, and sex, few
differences remained between whites and other racial/ethnic groups, suggesting that
differences in scale scores may be attributable to differences in disease and demographics
rather than race/ethnicity per se.

We found that in our population-based cohort of individuals with lupus, scores were
generally reflective of better health than have been reported in a sample of lupus patients
recruited from a clinical setting®. That study also reported fewer ceiling effects, possibly due
to the shift toward lower mean scores. The difference between that study and the data
reported here may be because individuals are less likely to attend a research visit during
episodes of poor health or a flare, while clinical visits are more likely to occur during those
times. However, the study of clinic patients also used the CAT versions of the PROMIS
scales, so it is possible that the CAT version produces greater precision of item selection and
yields fewer ceiling effects, as has been suggested in studies the PROMIS measures of
depressive symptoms?2 and physical function?3.
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We found no association of PROMIS scores with physician-assessed disease activity and
only minimal correlations with physician-assessed disease damage. A similar lack of
correlation with the SLEDALI and low correlation with SDI was noted in a previous study by
Kasturi et al 8. However, the lack of correspondence between physician-completed and
patient-reported measures in lupus has been well documented??, so this finding is not
surprising.

Strengths of this study include the diverse cohort, with sufficient sample sizes to examine
measures by racial/ethnic group. This study included the largest number of PROMIS short
forms administered in a lupus cohort. In addition, administration in multiple languages and
in both in-person and phone formats permitted comparisons of these subgroups. Only four
other studies have been published examining PROMIS scales in lupus. Two examined the
PROMIS 29-item profile, which includes 4-item short forms for physical function, fatigue,
pain interference, sleep disturbance, satisfaction with social role, anxiety, and depression’-8,
in non-clinical study settings among patients who were primarily white and exclusively
English-speaking. The remaining publications were based in a clinical setting, with a more
diverse, yet exclusively English-speaking, cohort, but did not examine racial/ethnic
differences in scale performance®:.

Limitations include the under-representation of clinically active lupus, as noted above.
While the cohort was quite diverse, the number of non-English-speakers was relatively
small. Yet, this is the first comparison of PROMIS scores of English and non-English
speakers. A limited number of legacy measures were available for validity analyses, however
the SF-36 is the PRO most commonly used in lupus studies, including clinical trials. A
comparison of PROMIS measures with one of the lupus-specific quality of life measures
could provide useful information. All questionnaires were interviewer administered, so
results may have been different if self-administered. However, interviewer administration
provided consistency in mode of administration between the in-person and phone interviews.

PROMIS measures offer several advantages to existing PRO measures, in particular the
SF-36, which is the most commonly used PRO in lupus studies. There is evidence that the
SF-36 does not adequately cover the broad range of symptoms and outcomes important in
lupus®25, With PROMIS, a broader range of domains can be examined, including domains
that are relevant to SLE and meaningful to patients, such as sleep quality, cognitive abilities,
impact of pain, and satisfaction with social roles, with a relatively small response burden.
Like the SF-36, PROMIS short forms have been translated and culturally adapted to multiple
languages. PROMIS measures are available in the public domain and are free to use in
clinical trials as well as in registries, observational studies, and clinical practice. PROMIS
measures have also been adapted to use within many existing electronic health record
systems.

It is yet to be seen if the PROMIS measures are responsive to changes in lupus disease
activity or severity. The ceiling effects noted in this study may indicate a limitation in
responsiveness, but such limitations may not exist in a sample of respondents with more
active disease. Additional studies are needed to determine responsiveness to change and
minimal clinically important differences in lupus.
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In summary, these results add to the growing evidence supporting PROMIS measures as
reliable and valid in lupus. This study adds information regarding the performance of
PROMIS measures in lupus across racial/ethnic groups, which is particularly important
given the high burden of disease among racial/ethnic minorities. Differences that we
observed between racial/ethnic groups appeared to be primarily due to differences in the
groups’ clinical or sociodemographic characteristics rather than differential scale
performance. Overall, the PROMIS measures appear to be well suited to use in lupus and
may be particularly useful as outcome measures in clinical trials of targeted therapies and
longitudinal studies.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Significance and Innovation

. This presents the first examination of PROMIS short-forms across different
racial/ethnic and language groups in a diverse lupus cohort, showing adequate
reliability and validity, and minimal floor effects for each of four racial ethnic
groups.

. No differences were noted by mode of administration (in-person vs.
telephone) or by language among Hispanic and Asian participants.

. After controlling for differences in disease status, age, and sex, few
differences existed between Caucasians and other racial/ethnic groups,
suggesting that differences in scale scores may be primarily attributable to
differences in disease and demographics rather than race/ethnicity per se.
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PROMIS measures administered in CLUES

Table 1.

PROMIS short form Number of items  English ~ Spanish  Chinese
Physical Health

Physical Function 10 v v v
Pain Interference 4(6)" v v v
Fatigue 4 v v v
Sleep Disturbance 4 v v v
Sleep Impairment 8 v v

Mental Health

Applied Cognition, Abilities 4 v v
Psychosocial illness impact, negative Y v

Psychosocial illness impact, positive g’

Social health

Ability to Participate in Social Roles and Activities 4 v v
Satisfaction with Participation in Discretionary Social Activities 7 v v
Satisfaction with Participation in Social Roles 7 v v

Social Isolation 4 v v

*
Number of items in Chinese version

fOnIy 4 items are scored.
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Table 2.

Baseline characteristics of CLUES cohort (n = 431)

Page 13

Total White Hispanic Black Asian Other P
N 431 130 (30.0)  96(22.3)  47(109) 145(33.7)  13(3.0)
In-person interview 332(77.0)  96(73.9)  76(79.2)  36(76.6) 118(8l4)  6(46.2) .05
Female 387(89.8) 116(89.2)  83(86.5)  46(97.9)  129(89.0)  13(100) 19
Age 46.6+143 514+123 427141 528+148 427+140 487+133 <.0001
Below poverty 75 (19.4) 7(5.7) 25(29.1)  15(375)  24(19.1) 4(36.4)  <.0001
Low education 94 (22.1) 11 (8.6) 29(30.5)  18(38.3)  34(23.6) 2(16.7)  <.0001
Non-English interview 52 (12.1) 0 25 (26.0) 0 27 (18.6) 0 <.0001
Disease duration 17.7+111 221+107 150+99 189+131 146+98 243%110 <0001
Current glucocorticoid (GC) use 210 (48.7) 50 (38.5) 50 (52.1) 26 (55.3) 77 (53.1) 7(53.9) .09
High dose GC use (27.5 mg for = 3 months 95(22.4)  27(20.8)  22(232)  10(2L7) 32(225 3433 .90
in past year)
Current non-GC immunosuppressant use 200 (46.4) 39 (30.0) 48 (50.0) 25(53.2) 84 (57.9) 4(30.8) <.0001
SLEDAI (n =330) 3.0+31 24+30 36+36 23%£20 31+29 42+45 .07
SDI (n =331) 1.8+20 19+22 19+20 2422 16+138 28+24 21
BILD 21+23 21+23 23+26 24+23 18+20 31+20 .09
SLAQ 88+73 94+75 92+72 113+7.8 70+6.6 124 +8.6 .0007
SLE activity (0 — 10 rating) 33+27 3.1+27 3.7+26 43+3.0 2725 45+26 .001

Tabled values are n (%) or mean + standard deviation
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Table 3.

Missing data in PROMIS items and scale scores in CLUES cohort by race/ethnicity *

Hispanic, Hispanic, Asian, Asian,
White Spanish English Black  Chinese  English
missing (n=130) (n=25) (n=71) (n=47) (n=27) (n=118)
Physical Health
Physical Function # items 1 1 2 0 1 0
(10 items) % items/ 0.1 0.4 0.3 0 0.4 0
# scale scores 0 0 0 0 0 0
Pain Interference # items 1 1 0 6 5 0
(4 items; 6 items in Chinese) % items 0.2 1.0 0 3.2 3.1 0
# scale scores 1 0 0 4 0 0
Fatigue # items 0 0 0 2 5 4
(4 items; 7 items in Chinese) % items 0 0 0 11 2.7 0.9
# scale scores 0 0 0 1 0 3
Sleep Disturbance # items 1 0 0 0 1 1
(4 items) % items 0.2 0 0 0 0.9 0.2
# scale scores 1 0 0 0 1 1
Sleep Impairment # items 2 0 1 3 1
(8 items) % items 0.2 0 0.2 0.8 0.1
# scale scores 0 0 0 0 0
Mental Health
Cognitive # items 0 1 0 0 1
(4 items) % items 0 1.0 0 0 0.2
# scale scores 0 1 0 0 1
Psychosocial Impact, Negative ~ # items 12 8 1 13
(4 items scored) % items 23 2.8 0.5 2.8
# scale scores 6 5 1 8
Psychosocial Impact, Positive  # items 13 8 3 11
(4 items scored) % items 25 2.8 1.6 23
# scale scores 7 5 3 7
Social Health
Ability to Participate Social # items 16 0 8 9 6
Roles, Activities % items 3.1 0 2.8 4.8 1.2
(4 items) # scale scores 10 0 5 6 6
Satisfaction, Discretionary # items 16 0 0 9 2
Social Activities % items 1.8 0 0 2.7 0.2
(7 items) # scale scores 2 0 0 1 0
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Hispanic, Hispanic, Asian, Asian,
White Spanish English Black  Chinese English

missing (n=130) (n=25) (n=71) (n=47) (n=27) (n=118)
Satisfaction Social Roles # items 44 2 13 14 26
(7 items) % items 4.9 11 2.6 4.3 3.2
# scale scores 3 1 0 1 1
Social Isolation # items 9 1 1 0 3
(4 items) % items 17 1.0 0.4 0 0.6
# scale scores 3 1 1 0 2

*
“Other” race/ethnicity excluded because of small sample size

f% items = (number of items in scale with missing responses) / (number of items in scale x number of respondents)
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Table 4.

PROMIS scale T-score characteristics in CLUES cohort

Mean+SD % atfloor % atceiling Cronbach’s
alpha

Physical Health
Physical Function 474499 0.2 20.2 .94
Pain Interference 52.4+10.0 0.5 33 .95
Fatigue 525+ 11.6 5.4 0.5 .96
Sleep Disturbance 52.7+9.1 2.3 3.7 .80
Sleep Impairment 52.9+10.7 0.3 45 .92
Mental Health
Cognition, Ability 48.7+85 2.2 14.7 .90
Psychosocial liness Impact, Negative 52.1+8.2 0.3 12.3 .78
Psychosocial Iliness Impact, Positive 482+9.1 0.6 21.7 .79
Social Health
Ability to Participate Social Roles, Activities ~ 50.5 +10.0 3.2 24.8 .96
Satisfaction, Discretionary Social Activities 52.8+10.0 1.8 20.0 .95
Satisfaction, Social Roles 51.1+10.7 2.3 24.1 .96
Social Isolation 46.3+9.4 0.5 275 .90

Page 16

Note: For PROMIS scales, higher T-scores reflect “more” of the domain being measured; i.e., better physical function, more pain interference.

Because the directionality of scores is not consistent in terms of “best” or “worst” scores, we defined floor and ceiling to have a consistent

meaning. Floor = worst score, Ceiling = best score.

All item-total correlations >0.50 except:

Physical Function: limitations in vigorous activity (r = .48)

Sleep Impairment: “I felt alert when | woke up” (r = .39)

PIN: “I worry about the future” (r = 0.44)
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