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Background: Cognitive impairment is among the most debilitating outcomes of multiple sclerosis (MS). 
Although several neuropsychological tests and self-report cognitive measures have been used to assess cognitive 
impairment, they may not be sensitive to change over time, or may not be feasible to administer in a clinical 
setting. The purpose of this study was to assess the reliability and validity of the 8-item PROMIS Cognitive 
Abilities and Cognitive Concerns Scales in a large community-based sample of people with MS. The PRO-
MIS Cognitive Abilities and Cognitive Concerns Scales derive from the National Institutes of Health–funded 
Patient Reported Outcomes Measurement Information System (PROMIS), an item repository that capital-
izes on recent psychometric advances to produce short, psychometrically sound health measures. 

Methods: Mailed survey data were collected from 322 individuals recruited from two National Multiple 
Sclerosis Society chapters in a southwestern state. 

Results: Both cognitive scales demonstrated high internal consistency reliability and were moderately cor-
related with self-reported depressive symptoms, self-efficacy, barriers to health promotion, health, and 
functional status (all correlation coefficients >0.35). In hierarchical regression analysis, the PROMIS Cog-
nitive Concerns score added significant unique variance to the prediction of MS Incapacity Status after 
controlling for self-reported depressive symptoms, exercise, spiritual growth, and global health. Those who 
were unemployed owing to their disabilities had significantly lower PROMIS Cognitive Abilities scores and 
higher Cognitive Concerns scores than those who were working or those who were retired or not working 
for other reasons. 

Conclusions: The PROMIS Cognitive Abilities and Cognitive Concerns Scales are short, psychometrically 
sound measures that assess an important dimension of functioning and health for people with MS. Int J 
MS Care. 2014;16:1–8.

Cognitive impairment is a major source of con-
cern for people with multiple sclerosis (MS); 
its impact on major areas of life functioning, 

including employment, can be profound.1-7 Cognitive 
impairment has been observed early in the MS trajec-
tory, making timely clinical assessment key to effective 
disease management. However, underdiagnosis is a 

problem,8 and clinicians need more effective methods 
to screen quickly for cognitive impairment and monitor 
cognitive functioning over time.

Previous research has found a relationship between 
cognitive functioning and other constructs such as 
depression,5,9-11 social participation,1,12 and coping11 
among those with MS. In particular, Arnett and col-
leagues13 reported that the relationship between cog-
nitive impairment and depression was higher among 
those who were not using active coping strategies. To 
the extent that health-promotion activities might be 
considered an active coping mechanism for people with 
MS, we might expect a positive relationship between 
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What is the evidence for construct and criterion 
validity of the PROMIS cognitive scales as measures of 
perceived cognitive functioning in people with MS?

Methods

Data-Collection Procedures
The data for these analyses are from the 16th year 

of data collection in an ongoing longitudinal study 
of people with MS recruited for a study of health-
promoting behaviors. Following receipt of institutional 
review board approval from the authors’ university, the 
sample was originally recruited from a large mailing to 
the members of two National Multiple Sclerosis Society 
chapters in a southwestern state (Texas). Some of those 
participating in year 16 mailings have since moved to 23 
other states, and the sample is now more diverse in loca-
tion even though a majority still live in Texas. Recruit-
ment procedures for the original sample are documented 
elsewhere.17,18

 The mailing to individuals in the 2012 spring cohort 
of the longitudinal study (N = 375) included a letter 
introducing the survey, which was also enclosed, and a 
postage-paid return envelope. Completed surveys were 
checked for omissions, and a letter with any missing 
responses was sent back to the respondents. This helped 
control the amount of missing information. Respon-
dents were thanked for their participation, and a small 
gift of $30 was offered for their time.

Instruments
The PROMIS version 1.0 short-form subscales 

of Cognitive Abilities and Cognitive Concerns each 
contain 8 items. The Cognitive Abilities items target 
positive self-assessments of cognitive functioning such 
as “My memory has been as good as usual” and “I have 
been able to concentrate.” The Cognitive Concerns 
items are worded negatively and express concerns in 
the same areas. Two examples are “My thinking has 
been slow” and “I have had trouble shifting back and 
forth between different activities that require thinking.” 
Items on both subscales use a 5-point rating from “not 
at all” to “very much.” Items are summed to create a 
total score for each subscale. These relatively short scales 
were derived from an intensive item analysis using Item 
Response Theory and qualitative analysis to produce 
short but reliable measures.16 In the previous study,15 
Cronbach α coefficients of 0.94 were reported for both 
scales. The test-retest correlation coefficients over a 

frequency of reported health-promotion behaviors and 
cognitive abilities, and a negative relationship with cog-
nitive concerns. Perceived barriers to health-promoting 
behaviors might in turn relate positively to cognitive 
concerns, but negatively to cognitive abilities. Because 
people with MS have indicated that cognitive limitations 
made them feel less competent and less confident when 
performing tasks,4 the construct of self-efficacy might 
also be hypothesized to relate in a positive direction to 
cognitive abilities and in a negative direction to cognitive 
concerns. Finally, cognitive abilities might be expected 
to relate positively to global perceptions of health status, 
while perceived health status might relate negatively to 
cognitive concerns.

Both neuropsychological tests and self-report mea-
sures have been used to quantify the degree of cognitive 
impairment experienced by people with MS.1,8 While 
neurocognitive measures are considered the most precise 
way of diagnosing impairment, self-report measures add 
key information about the impact of cognitive func-
tioning on the individual’s daily life. Some measures, 
designed primarily for research purposes, may be less 
applicable to clinical situations and have not been shown 
to be sensitive to change over time following exposure to 
interventions designed to build cognitive skills. More-
over, many of these studies have been conducted in 
small samples recruited from one clinical setting.8,14

In an earlier study, we observed that the short forms 
of the PROMIS Cognitive Abilities and Cognitive Con-
cerns Scales demonstrated good internal consistency reli-
ability and were sensitive to change following a cognitive 
skills–building intervention in a small sample of 29 indi-
viduals with MS.15 These measures were derived from 
the Patient Reported Outcomes Measurement Informa-
tion System (PROMIS), an initiative of the National 
Institutes of Health (NIH) designed to provide an item 
repository of commonly assessed physical and mental 
functioning outcomes.16

 The aim of the current study was to examine the reli-
ability and validity of the PROMIS cognitive scales in a 
larger community-based sample of people with MS, all 
of whom had been diagnosed more than 15 years earlier. 
The specific research questions were as follows:

What is the reliability of the PROMIS cognitive 
scales in a large community-based sample of individuals 
with MS?
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The Sherer et al.28 measure of General Self-Efficacy 
was used as a measure of general self-confidence to affect 
outcomes in various situations. Respondents rated 17 
items on a 5-point scale from “disagree strongly” to 
“agree strongly,” with a choice of “neither agree nor dis-
agree” offered. Those responses were summed to create a 
general self-efficacy score. Higher General Self-Efficacy 
scores indicate greater self-confidence in one’s abilities. 
Sherer et al. reported a Cronbach α coefficient of 0.86.28 

Construct validity is evidenced by the confirmation of 
predicted correlations with other psychological con-
structs, as well as success in vocational, educational, and 
military settings. Previous studies by Stuifbergen and 
Becker29 and Stuifbergen30 reported Cronbach α coef-
ficients of 0.87 and 0.86, respectively, and moderate cor-
relation coefficients with the HPLP-II. The Cronbach α 
reliability coefficient in this study was 0.90.

Data-Analysis Plan
All analyses were performed using IBM SPSS Statis-

tics, version 19. Cronbach α coefficients were computed 
to assess internal consistency reliability (Research Ques-
tion 1). Descriptive statistics were computed to profile 
the sample and to provide means and standard devia-
tions for all major study variables.

Bivariate correlation analysis was performed to 
explore the relationships between PROMIS Cognitive 
Abilities and PROMIS Cognitive Concerns Scales and 
other health-related measures. To further understand 
the unique contribution of PROMIS scores to the pre-
diction of functional impairment, a hierarchical regres-
sion was performed to determine how much variance 
in the prediction of Incapacity Status was explained by 
PROMIS Cognitive Concerns scores after taking into 
account other health measures. The advantage of hier-
archical regression analysis is that it allows researchers to 
examine the change in R2 when key variables are added 
to a model, once the effects of other related variables 
have been held constant. Before conducting multiple 
regression analysis, multiple regression assumptions such 
as multicollinearity and outliers were checked. To avoid 
problems with issues of multicollinearity and suppres-
sion,31 only one of the PROMIS scales (Cognitive Con-
cerns) and two subscales of the HPLP-II were chosen 
as predictors. Thus, the predictors used in the first step 
of the regression analysis were restricted to the 1-item 
Global Health Self-Rating, the CESD-10 measure of 
depressive symptoms, and two subscales of the HPLP-
II: Physical Activity and Spiritual Growth (representing 

2-month period were 0.83 for Cognitive Concerns and 
0.80 for Cognitive Abilities.

The 16-item Incapacity Status Scale (ISS)19 mea-
sures functional limitations related to MS in the areas 
of personal activity and care, such as mobility, bowel 
and bladder function, sensory or cognitive impairments, 
emotional distress, bathing, dressing, and feeding. The 
predominantly physical functioning items were endorsed 
by the International Federation of Multiple Sclerosis 
Societies for use in MS research, and Kurtzke19 has pre-
sented data to support the scale’s validity. Items are rated 
on a 5-point scale, with higher scores indicating greater 
inability to perform activities. Total scores can range 
from 0 to 64. The Cronbach α coefficient for the ISS in 
this study was 0.90.

The Center for Epidemiological Studies Depression 
Scale–10 (CESD-10) was used to measure depressive 
symptoms.20 Respondents rated how frequently they 
have experienced ten depressive symptoms, each on a 
4-point scale. The CESD-10 has demonstrated good 
reliability and validity with various populations, includ-
ing people with chronic and disabling conditions.21,22 
For this study, the Cronbach α coefficient of the CESD-
10 was 0.85.

Health-promoting behavior was measured by the 
Health-Promoting Lifestyle Profile II (HPLP-II).23 
Self-reported frequency of behavior on the 52-item 
HPLP-II yields scores on six subscales (Physical Activity, 
Health Responsibility, Spiritual Growth, Interpersonal 
Relations, Nutrition, and Stress Management). Reli-
ability and validity of the HPLP-II have been supported 
in multiple studies.24,25 For this study, the Cronbach α 
coefficient for HPLP-II subscales ranged from 0.81 to 
0.90.

The Global Health Self-Rating is a single question 
that asks for an overall health rating “at the present 
time.” The four response categories range from excellent 
(4) to poor (1). The developers have demonstrated its 
reliability and validity in previous research.26

The Barriers to Health Promoting Activities scale for 
people who are disabled27 is designed to address intraper-
sonal (eg, not interested), interpersonal (eg, difficulty 
with communication), and environmental barriers (eg, 
bad weather). It includes 18 items rated on a 4-point 
scale (from never to routinely). Higher total scores indi-
cate greater perceived barriers. Its reliability and validity 
have been documented in previous research.25 The 
Cronbach α reliability coefficient was 0.88 in this study.
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scores are shown for the PROMIS Cognitive Abilities 
and Cognitive Concerns average scores. The calibration 
sample is described by the PROMIS assessment center 
as “generally enriched for chronic illness.” The T scores 
for this MS sample are slightly below the T score average 
(44 and 47 for Cognitive Concerns and Cognitive Abili-
ties, respectively).

Internal Consistency Reliability
The PROMIS Cognitive Abilities and Cognitive 

Concerns Scales demonstrated high internal consistency 
reliability, with Cronbach α coefficients of 0.97 for 
both.

Construct Validation

Correlations with Related Construct
The PROMIS scales were strongly correlated with 

each other (r = −0.85) and moderately correlated with 
a number of health-related measures (Table 3). As 

the physical and emotional aspects of health promotion 
most highly correlated with the ISS). The PROMIS 
Cognitive Concerns Scale was then entered on the sec-
ond step of the analysis to predict Incapacity Status 
scores. The R2 for change was examined to determine 
whether there was a significant change in the amount of 
variance accounted for in the model when the PROMIS 
Cognitive Concerns Scale was added.

To assess criterion validity using known groups, the 
sample was divided into three groups: those employed 
full time or part time (n = 62), those who indicated that 
they were unemployed owing to their disability (n = 
100), and those unemployed for other reasons, primar-
ily retirement (n = 160). One-way analysis of variance 
(ANOVA) with post hoc analysis was then performed 
to determine whether those who reported being unem-
ployed owing to disability had significantly different 
PROMIS scores than the other two groups (at P < .05).

Results
The data were entered into SPSS for the 322 com-

pleted surveys, which represented an 86% response 
rate. A sample of 17% of the single-entered cases were 
double-checked against the actual survey responses by 
research staff not involved in the initial data entry. The 
error rate was less than 0.5%. Almost all respondents 
answered all the items that they were asked. When a 
couple of items were missed on a scale, mean substitu-
tion was used. If a participant missed more than 15% 
of items for a scale, however, the participant’s responses 
were deleted.

Sample Description
As shown in Table 1, participants’ ages ranged from 

34 to 88 years, with an average age of 62 (SD 9.45). The 
average time since diagnosis was 25.62 years (SD 6.51), 
and 72% had taken at least two courses of steroids. The 
sample was predominantly married non-Hispanic white 
females. About half of them had a college degree. Only 
19% were employed for pay (either full time or part 
time), and 31% (n = 100) reported being unemployed 
owing to their disability. The average quality of life rat-
ing on a 10-point scale (1 = very poor; 10 = very good) 
was 7.25 (SD 2.14). Forty percent rated their health as 
fair or poor.

Descriptive Information About the PROMIS 
Scales

Means, standard deviations, and score ranges for all 
scale scores are shown in Table 2. Corresponding T 

Table 1. Study sample background 
characteristics (N = 322)
Characteristic  Value

Gender, No. (%)
  Male  44 (13.66)
  Female  278 (86.35)

Race, No. (%)
  Black  14 (4.34)
  White  270 (83.85)
  Multiple  11 (3.42)
  Missing  27 (8.39)

Education, No. (%)
  No degree or less than high school  38 (11.80)
  High school/GED  100 (31.06)
  College  159 (49.38)
  Missing  25 (7.76)

Employment, No. (%)
  Part/full time  62 (19.25)
  Unemployed owing to disability  100 (31.06)
  Unemployed owing to age, having been laid  
    off, fired, or retired  160 (49.69)

Marital status, No. (%)
  Married  212 (65.84)
  Divorced/separated/widowed  89 (27.64)
  Never married  21 (6.52)

Age, y
  Mean (SD)  62 (9.45)
  Range  34–88

Time since diagnosis with MS, y
  Mean (SD)  25.62 (6.51)
  Range  16–55

Abbreviations: GED, General Educational Development; MS, mul-
tiple sclerosis.
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To avoid problems with issues of multicollinearity and 
suppression,24 the predictors used in the first step of the 
regression analysis were restricted to the 1-item Global 
Health Self-Rating, the CESD measure of depressive 
symptoms, and two subscales of the HPLP-II: Physical 
Activity and Spiritual Growth (representing the physical 
and emotional aspects of health promotion most highly 
correlated with the ISS). The PROMIS Cognitive Con-
cerns Scale was then entered on the second step of the 
analysis to predict Incapacity Status scores. The unstan-
dardized regression coefficients (b) and intercept, the 
standardized regression coefficients (β), and confidence 
intervals for the full model are reported in Table 4.

The results of step 1 indicated that the variance 
accounted for (R2) with the first four independent vari-
ables (HPLP two subscales, Global Health Self-Rating, 
CESD) was 0.44 (adjusted R2 = 0.43) and it was sig-
nificantly different from zero (F4,315 = 60.53, P < .001). 
In the first step, the HPLP Physical Activity Scale, the 
CESD, and the Global Health Self-Rating were sig-

expected, both cognitive scales were moderately to highly 
correlated in opposite directions with the CESD measure 
of depressive symptoms, Sherer’s self-efficacy measure, 
and the Barriers to Health Promoting Activities scale (all 
correlation coefficients >0.40). In addition, the Cognitive 
Abilities score had a moderate relationship with the Glob-
al Health Self-Rating item, but only low to moderate cor-
relations with the subscales of the HPLP-II. Both scales 
were moderately correlated with the ISS (r = 0.37 for 
Cognitive Concerns and −0.36 for Cognitive Abilities).

Hierarchical Regression Analysis
To further explore the construct validity of the PRO-

MIS Cognitive Concerns scale, a hierarchical regression 
was performed to determine how much variance in the 
prediction of Incapacity Status, a measure of functional 
impairment, was explained by PROMIS Cognitive Con-
cerns after taking into account other health measures. 

Table 2. Descriptive statistics for PROMIS 
cognitive scales and other health-related 
measures (N = 322)

Variable Mean SD Min Max
T value 

(SE)

HPLP-Responsibility 24.62 5.44 10 36

HPLP-Physical Activity 16.17 6.05 8 32

HPLP-Nutrition 25.12 5.47 9 36

HPLP-Spiritual Growth 27.95 5.72 9 36

HPLP-Interpersonal 
Relations

28.60 5.15 12 36

HPLP-Stress 
Management

23.36 4.77 10 32

CESD-10 9.54 6.21  0 26

Barriers to Health 
Promoting Activities 
Scale

30.39 8.46 18 54

Incapacity Status Scale 18.98 10.96 0 55

PROMIS Cognitive 
Abilities

27.60 8.86 8 40    47 
(1.5)

PROMIS Cognitive 
Concerns

19.65 9.19 8 40    44 
(1.8)

General Self-Efficacy 65.15 12.07 31 85

Global Health Self-
Rating

2.68 0.83 1 4

Abbreviations: CESD-10, Center for Epidemiological Studies Depres-
sion Scale–10; HPLP, Health-Promoting Lifestyle Profile II; PROMIS, 
Patient Reported Outcomes Measurement Information System.
Note: T values provided by PROMIS staff (assessmentcenterhelp@
northwester.edu). A score of 50 represents the average of the cali-
bration sample that was generally more enriched for chronic illness.

Table 3. Correlation coefficients among 
PROMIS Cognitive Abilities Scale, PROMIS 
Cognitive Concerns Scale, Incapacity Status 
Scale, and Other Health Measures (N = 322)

PROMIS 
Cognitive 
Abilities

PROMIS 
Cognitive 
Concerns

Incapac-
ity Status 

Scale

PROMIS Cognitive Abilities 1 −0.853a −0.357a

PROMIS Cognitive Concerns −0.853a 1 0.365a

Incapacity Status Scale −0.357a 0.365a 1

HPLP-Responsibility 0.170a −0.140b −0.085

HPLP-Physical Activity 0.237a −0.190a −0.509a

HPLP-Nutrition 0.328a −0.275a −0.187a

HPLP-Spiritual Growth 0.370a −0.243a −0.335a

HPLP-Interpersonal Relations 0.366a −0.274a −0.262a

HPLP-Stress Management 0.333a −0.209a −0.218a

CESD-10 −0.513a 0.541a 0.422a

Barriers to Health Promoting 
Activities scale

−0.503a 0.500a 0.506a

General Self-Efficacy 0.483a −0.464a −0.435a

Global Health Self-Rating 0.420a −0.382a −0.557a

Abbreviations: CESD-10, Center for Epidemiological Studies Depres-
sion Scale–10; HPLP, Health-Promoting Lifestyle Profile II; MS, mul-
tiple sclerosis; PROMIS, Patient Reported Outcomes Measurement 
Information System. 
aP < .01.
bP < .05.
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opment process undertaken by the PROMIS research 
team.

As expected, scores on the two PROMIS scales were 
highly related in opposite directions (r = −0.85). The 
moderate to strong correlation coefficients between 
PROMIS cognitive scales and the other health measures 
examined here suggest that for people with MS, their 
perceptions of their cognitive functioning are highly 
related to their perceptions of depressive symptoms, self-
efficacy, barriers to health promotion, and functional 
impairment and perceived health status. These findings 
support the construct validity of the PROMIS scales 
among people with MS. While the relationships were 
less strong with the various dimensions of health promo-
tion measured by the HPLP-II, the moderate-strength 
correlations between PROMIS Cognitive Abilities and 
four of the six HPLP-II subscales suggest that future 
research should explore the impact of cognitive function 
on health promotion. The pattern of results reveals that 
Cognitive Concerns scores, which present negatively 
stated items, were more strongly correlated with other 
negatively oriented scales (Incapacity Status, depressive 
symptoms), while Cognitive Abilities scores had higher 
numeric correlation coefficients with other measures that 
focus on abilities rather than limitations or deficits. This 
pattern of results may reflect the influence of cognitive 
response set on the measurement of the construct under 
investigation and suggests that the answers obtained are 
related not only to the questions asked but also to their 
positive or negative valence.

Among the set of predictors in the hierarchical regres-
sion, the self-reported exercise behaviors and global 
health self-rating were the strongest predictors of func-
tional limitations as reflected in the ISS. However, cog-
nitive concerns contributed significant unique variance 
to the prediction of functional limitations, after mea-

nificant predictors of Incapacity Status scores (Physical 
Activity, b = −0.60, P < .001; CESD-10, b = 0.22, P 
< .01; health self-rating, b = −4.50, P < .01). In step 2, 
the PROMIS Cognitive Concerns score was entered 
into the regression equation. The change in variance 
accounted for (ΔR2) was equal to 0.01, which was associ-
ated with significant change (F for change1,314 = 5.03, P 
< .05). That is, the PROMIS Cognitive Concerns score 
added significant variance to the prediction of functional 
impairment, after controlling for all other health vari-
ables. Incapacity Status scores increase, on average, by 
0.14 point for each 1-point Cognitive Concerns score 
increase, holding constant health-promoting behavior 
subscales (Physical Activity, Spiritual Growth), depres-
sive symptoms, and self-rated health status. The adjusted 
R2 for the final model was 0.44.

Known Group Validation with Employment Status
There were statistically significant differences in 

PROMIS Cognitive Abilities (F2,319 = 6.38, P < .01) and 
PROMIS Cognitive Concerns scores by employment 
status (F2,319 = 5.70, P < .01). Post hoc analyses indicated 
that those unemployed owing to their disability reported 
significantly poorer cognitive abilities and more cogni-
tive concerns than those who were working or those who 
were unemployed for other reasons.

Discussion
To our knowledge, this is the first exploration of 

the PROMIS cognitive scales in a large sample of indi-
viduals with MS. The PROMIS Cognitive Abilities and 
Cognitive Concerns Scales not only capitalize on recent 
advances in psychometric theory, but also facilitate com-
parisons of cognitive functioning among people with 
other chronic conditions. The Cronbach α coefficients 
suggest that the internal consistency reliabilities are 
impressive for 8-item scales and reflect the careful devel-

Table 4. Multiple hierarchical regression analysis to predict incapacity status (n = 319)
Variable b (SE) β t value P value 95% CI

Intercept 33.49 (3.82)  8.76 <.01 25.97 to 41.02

HPLP-Physical Activity −0.60 (0.09) −0.33 −7.00 <.01 −0.77 to −0.43

HPLP-Spiritual Growth 0.09 (0.11) 0.05 0.81 .422 −0.12 to 0.29

CESD-10 0.22 (0.11) 0.13 2.01 .046 0.00 to 0.44

Global Health Self-Rating  −4.50 (0.71) −0.34 −6.31 <.01 −5.90 to −3.10

PROMIS Cognitive Concerns 0.14 (0.06) 0.12 2.24 0.026 0.02 to 0.26

Abbreviations: CESD-10, Center for Epidemiological Studies Depression Scale–10; CI, confidence interval; HPLP, Health-Promoting Lifestyle 
Profile II; PROMIS, Patient Reported Outcomes Measurement Information System.
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cal regression analysis performed here suggest that both 
contribute independently to perceived MS functional 
limitations, as measured by the ISS.

These data are subject to the biases commonly found 
with self-report measures such as social desirability and 
response set. Because the analyses presented here are 
cross-sectional in nature, causal inferences cannot be 
made. Moreover, the findings are based on a conve-
nience sample of individuals originally recruited through 
the MS society in one state, although a number have 
now moved to other states. The results may not general-
ize to people with MS who are not members of this MS 
society—or chose not to participate in this study. Future 
studies should be undertaken with more diverse samples 
recruited using other sampling strategies. In addition, it 
should be noted that the ISS is heavily weighted toward 
mobility impairment. Future studies should investigate 
the relationship of the PROMIS Cognitive Abilities and 
Cognitive Concerns scores to other measures of func-
tional status.

The findings do suggest that the PROMIS Cognitive 
Abilities and Cognitive Concerns scales can provide cli-
nicians with short yet psychometrically sound measures 
of self-reported cognitive functioning. Because each scale 
contains only eight items, they reduce patient burden 
relative to longer cognitive measures. Future studies 
should be undertaken in clinical sites to test their utility 
in those settings. o
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