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Overview

The National Institute of Neurological Disorders and Stroke (NINDS) funded Neuro-Qol to create a clinically-
relevant and psychometrically-robust health-related quality of life (HRQL) assessment tool for both adults and
children. The specific goals of Neuro-Qol include: (1) the development of a core set of questions that address
dimensions of HRQL that are universal to patients with chronic neurological disorders, (2) the development of
supplemental questions that address HRQL concerns specific to particular groups of patients based on disease
status and other sociodemographic variables such as age and ethnicity, and (3) to create a publically available,
adaptable and sustainable system, which allows clinical researchers to have access to a common item repository
and be able to administer computerized adaptive testing (CAT). The measures are intended to be responsive to the
needs of researchers that are working with a variety of neurological disorders across a wide range of settings,
which enables the facilitation of comparisons of data across clinical trials that focus on disparate diseases. The
Neuro-Qol items, item banks, and scales are the result of a rigorous development process that included literature
review, qualitative and cognitive interviewing, general population and clinical population testing, and state-of-the-
art item response theory (IRT) analyses. The purpose of this Technical Report is to provide the reader with
information about the methodology used to create Neuro-Qol, and to provide psychometric information for the
items, scales, and banks that comprise Neuro-QolL.

Development of item banks

Based on our assessment of the needs of NINDS-funded researchers, Neuro-QolL focused on five adult conditions
(stroke, multiple sclerosis, Parkinson’s disease, epilepsy, and amyotrophic lateral sclerosis [ALS]) and two pediatric
conditions (epilepsy and muscular dystrophy). The Neuro-Qol item banks and scales were created using a rigorous
set of steps, which were guided by best practices, very similar to those used in the National Institutes of Health
(NIH) Patient-Reported Outcomes Management Information System (PROMIS) initiative," as well as guidance from
the Food and Drug Administration on the creation of patient-reported outcomes to be used in clinical trials, which
in turn are used to support label claims for medications and other medical interventions.® There were six phases of
item development: 1) identification of extant items, using a systematic search for existing questions in currently
available scales, 2) item classification and selection, 3) item review and revision by trained professionals who
reviewed the wording of each question and revised them in accord with conventions adopted by the Neuro-QolL
group, 4) focus group input on domain coverage to confirm domain definitions and to identify new areas of item
development for future item banks, 5) cognitive interviews with patients to assess their understanding of individual
items, and 6) final revision before field testing. Questions that survived this process were field tested and their
psychometric properties were evaluated using classical test theory and item response theory models.

The list of adult and pediatric Neuro-QolL domains is listed in Tables 1 and 2, respectively.



Table 1 — Neuro-QoL Domains for Adults

Upper Extremity Function — Fine Motor, ADL (Bank)

One's ability to carry out various activities involving digital, manual and reach-related functions, ranging from
fine motor to self-care (activities of daily living).

Lower Extremity Function — Mobility (Bank)

One's ability to carry out various activities involving the trunk region and increasing degrees of bodily
movement, ambulation, balance or endurance.

Bowel/Bladder Function (Item Pool)

Functional problems related to storage and emptying, such as incontinence or constipation, urgency, leakage
and discomfort.

Sexual Function (Item Pool)

A person's overall evaluation of, satisfaction with and quality of sexual activities, including interest, discomfort,
functioning and ability to achieve orgasm.

Function/Health

Physical

Fatigue (Bank)
Sensations ranging from tiredness to an overwhelming, debilitating and sustained sense of exhaustion that
decreases one’s capacity for physical, functional, social and mental activities.

Sleep Disturbance (Bank)

Perceptions of sleep quality, sleep depth, and restoration associated with sleep; perceived difficulties with
getting to sleep or staying asleep; and perceptions of the adequacy of and satisfaction with sleep.

Depression (Bank)

Experience of loss and feelings of hopelessness, negative mood (e.g., sadness, guilt), decrease in positive affect
(e.g., loss of interest), information-processing deficits (e.g., problems in decision-making), negative views of the
self (e.g., self-criticism, worthlessness), and negative social cognition (e.g., loneliness).

Anxiety (Bank)

Unpleasant thoughts and/or feelings related to fear (e.g., fearfulness, feelings of panic), helplessness, worry
and hyperarousal (e.g., tension, nervousness, restlessness).

Stigma (Bank)

Perceptions of self and publically enacted negativity, prejudice and discrimination as a result of disease-related
manifestations.

Positive Affect and Well-Being (Bank)

Aspects of a person’s life that relate to a sense of well-being, life satisfaction or an overall sense of purpose and
meaning.

Symptoms

Emotional Health

Mental

Emotional and Behavioral Dyscontrol (Bank)
A set of disease and/or treatment related manifestations including disinhibition, emotional lability, irritability,
impatience, and impulsiveness.

End of Life Concerns (Pending )

Issues and concerns that emerge at the end of one's life (including basic functioning across physical, social,
emotional, cognitive and existential domains, as well as overall satisfaction with care and symptom palliation).
Cognitive Function (Bank)*

Perceived difficulties in cognitive abilities (e.g., memory, attention, and decision making, or in the application
of such abilities to everyday tasks (e.g., planning, organizing, calculating, remembering and learning).
Communication (Scale)

Perceived difficulties related to oral expression, language production, articulation, comprehension and
organization.

Cognitive Health

Ability to Participate in Social Roles and Activities (Bank)

Degree of involvement in one’s usual social roles, activities and responsibilities, including work, family, friends
and leisure.

Satisfaction with Social Roles and Activities (Bank)

Satisfaction with involvement in one's usual social roles, activities and responsibilities, including work, family,
friends and leisure.

Social

*The Cognitive Function item bank consists of Applied Cognition — General Concerns and Applied Cognition - Executive
Function banks from Neuro-QolL version 1., which were jointly co-calibrated in the current version 2.



Table 2 — Neuro-QolL Domains for Pediatric Populations

Upper Extremity Function — Fine Motor, ADL (Uncalibrated scale)
= One's ability to carry out various activities involving digital, manual and reach-related functions, ranging from
§ fine motor to self-care (activities of daily living).
~
é Lower Extremity Function — Mobility (Uncalibrated scale)
2 One's ability to carry out various activities involving the trunk region and increasing degrees of bodily
_ Z movement, ambulation, balance or endurance.
S
;>’ Fatigue (Bank)
o Sensations ranging from tiredness to an overwhelming, debilitating and sustained sense of exhaustion that
2 decreases one’s capacity for physical, functional, social and mental activities.
2 Pain (Bank)
g An unpleasant sensory or emotional experience associated with actual or potential tissue damage, or described
N in terms of such damage. Conceptually divided into components of quality (e.g. the nature, characteristics,
intensity, frequency, and duration of pain), behaviors (e.g. verbal and nonverbal actions that communicate pain
to others) and interference (e.g. impact of pain on physical, mental, and social activities).
Depression (Bank)
Experience of loss and feelings of hopelessness, negative mood (e.g., sadness, guilt), decrease in positive affect
(e.g., loss of interest), information-processing deficits (e.g., problems in decision-making), negative views of the
- self (e.g., self-criticism, worthlessness), and negative social cognition (e.g., loneliness).
= Anxiety (Bank)
2 Unpleasant thoughts and/or feelings related to fear (e.g., fearfulness, feelings of panic), helplessness, worry
r_g and hyperarousal (e.g., tension, nervousness, restlessness).
‘% Stigma (Bank)
= uE_. Perceptions of self and publically enacted negativity, prejudice and discrimination as a result disease-related
E manifestations.
= Anger (short form)
Angry mood (e.g., irritability, frustration), verbal aggression, and efforts to control anger.
ey
= Cognitive Function (Bank)*
T Perceived difficulties in everyday cognitive abilities such as memory, attention, concentration, processing
g speed and organization skill.
8
Social Relations — Interaction with Peers (Bank)
< Degree of involvement with one's peers in usual social roles, activities and responsibilities
b
X Social Relations — Interaction with Adults (uncalibrated)
'§ Degree of involvement with adults in one’s usual social roles, activities and responsibilities
(7]

*The pediatric Cognitive Function v2.0 bank was originally named Applied Cognition — General Concerns v1.0. The items are
the same, but the calibrations are different.



Neuro-Qol investigators and expert consultants identified candidate instruments and items via literature searches
and previous item banking projects (e.g., PROMIS; Cella, et al.2010).> Our team created an item library, which
included information on the time frame of the response requested, the exact wording of the item stem and
response options, and any context (e.g., specific instructions) for the respondent to consider when answering
questions. For each domain, the investigative team constructed a comprehensive item pool. Some items included
in the Neuro-QolL library are from the NIH PROMIS and the Activity Measure for Post Acute Care.” Teams of three
or more domain experts then assigned items to the Neuro-QolL domains through an iterative, multi-step process.
We then organized items into domains, sub-domains, factors, and facets, and then reviewed items to determine if
they should proceed through detailed item review, revision, and testing.

Once all items were assigned to a domain area, content experts systematically removed items from individual
pools. Content experts removed items when there was apparent semantic redundancy. In these cases, we
selected the item that was more consistent with the concept definition, or the item that was clearest. Some items
in development were found to lack cultural relevance or sensitivity, to lack gender neutrality, to be difficult to
translate, or to exhibit excessive disease specificity. We discarded these items. ltems that survived this initial
review underwent a subsequent, more thorough review, which was conducted by two scientists appointed as co-
chairs of the content domain, we well as additional, independent content experts. We also revised the majority of
the items to ensure general consistency across banks, to assure comprehensiveness in measuring the domain, to
ensure clear, understandable and precise language, to easily facilitate linguistic translation, and to maintain
adaptability to the data collection and analysis strategies planned.

Teams of domain experts reviewed and synthesized findings to make further decisions about which items to carry
forward in testing. Final item pools were reviewed by 63 patients with neurological disorders using telephone-
based cognitive interviews in English and Spanish to assess the content validity of items, clarify concepts, and refine
language and response options. During interviews, patients reviewed each item in individual semi-structured
interviews that focused on item comprehension and relevance. Patients and experts also identified areas for new
item development, for which additional items were written or revised. For children, cognitive interviews were
conducted with individuals aged 10-18. Overall, the primary goal was to use the data to better understand the
dimensional structure of items that specifically pertained to the various domain areas of Neuro-QoL. Additionally,
the results informed the revision of items in the item pools and facilitated new item development prior to the first
wave of testing.



Sampling and Pilot Testing
Adult samples

A complete discussion of the development and testing of adult items is discussed in Gershon et al.® Data collection
occurred in two waves. The first wave was divided into two parts. Testing from January 31, 2008 to March 10, 2008
is referred to as Wave 1a, and included clinical samples for domains targeted to certain neurological conditions.
Wave 1b occurred from September 11, 2008 to September 24, 2008, and was sampled from the U.S. general
population. Wave 2 validation testing occurred from January 15, 2009 to January 30, 2010, and included clinical
samples. The sampling plan facilitated obtaining item calibrations for the different domain areas, estimating profile
scores for varied subgroups, confirming factor structure, and conducting item and bank analyses. We had over 500
candidate items, so participants could not respond to all of the items. We estimated that participants would
respond to four questions per minute, with the maximum number of items administered for each respondent
approximately 150. This led to a response time on average of 37 minutes.

For Wave 1a, the response data were collected by YouGovPolimetrix (www.polimetrix.com). Their standard
respondent pool for an internet-based survey is taken from a predetermined panel of people who typically respond
to the company’s online surveys. Chosen panelists receive modest compensation (under a $10 value) for their
participation. Wave 1b data was collected through Greenfield Online, which is also an online panel organization,
who offers a similar service to YouGovPolimetrix. Greenfield Online was chosen for Wave 1b because their services
proved more economical for this particular sample and they use a similar method to YouGovPolimetrix.

All participants completed a socio-demographic form consisting of approximately 20 auxiliary items that measured
global health perceptions, and socio-demographic variables including age, gender, race/ethnicity, relationship
status, educational attainment, and employment status, income, number of hospitalizations, disability days, use of
prescription medication, height, weight. In addition, participants answered a series of health questions about the
presence and degree of limitations as they related to multiple neurological conditions affecting adults including
stroke, multiple sclerosis, Parkinson’s disease, epilepsy and ALS.

For some calibrations, we combined data from multiple samples to overcome difficulties associated with infrequent
responses to items and stability of parameter estimates in Item Response Theory models.

The cognitive function items were subsequently tested with an English-speaking adult sample from the general
population (PROsetta Stone wave 2). We enlisted the services of an internet survey company (www.op4g.com) that

maintains a panel of respondents from the general population. Since Op4G Internet panel respondents were not
likely to be representative of the US general population, we imposed in our contracting with them minimum
requirements for age, gender, race, ethnicity and education of the participants, to approximate the 2010 US Census
distributions. A randomly selected group of adult English-speaking panel members received an e-mail notifying
them of a new survey opportunity. After receiving information about the study and providing consent, they
completed a set of sociodemographic, education and comorbidity items before filling out the Neuro-Qol items.

The characteristics of the adult calibration samples are provided in Table 3.


http://www.op4g.com/

Table 3 — Calibration samples for adult items

Sub-domain Status Calibration Sample

Upper Extremity Function - Fine Motor, ADL ltem bank Wave 1b (General Population) +
Wave 2

Lower Extremity Function - Mobility Item bank Wave 1b (General Population) +

Wave 2

Urinary/Bladder Function Iltem pool — Not Not tested
tested
Bowel Function Item pool — Not Not tested
tested
Sexual Function Item pool — Not Not tested
tested
Fatigue ltem bank Wave 1a
Sleep Disturbance ltem bank Wave 1a + Wave 2 (
Depression ltem bank Wave 1b (General Population)
Anxiety Item bank Wave 1b (General Population)
Stigma Item bank Wave 1a
Positive Affect and Well-Being ltem bank Wave 1b
Emotional and Behavioral Dyscontrol Item bank Wave 1a
End of Life Concerns Item pool — Not Not tested

tested

Cognitive Function Item bank PROsetta Stone w2 (General
Population)*

Communication Item pool Not calibrated

Ability to Participate in Social Roles and ltem bank Wave 1b

Activities

Satisfaction with Social Roles and Activities ltem bank Wave 1b

* Cognitive Function Item Bank was calibrated using PROsetta Stone w2 sample and then linked to PROMIS

Cognitive Function (v2)
Sample sizes:

Note: Some participants were dropped from some IRT analyses due to missing data.

Wave 1a; N = 553 clinical participants (stroke, n = 209; epilepsy, n = 183; multiple sclerosis, n = 84; Parkinson’s, n =

59; ALS, n = 18)

Wave 1b; Participants were divided into four groups (A-D). Group A completed the Ability to Participate in Social

Roles and Activities and Satisfaction with Social Roles and Activities items, N = 549. Group B completed Lower
Extremity (Mobility) items and the Upper Extremity (Fine Motor, ADL) items, N = 518. Group C completed the

Positive Affect and Well-Being, Depression, and Anxiety items, N = 513. Group D completed the Applied Cognition —

General Concerns items, N = 533.

Wave 2; N = 581 clinical participants (stroke, n = 101; epilepsy, n = 119; multiple sclerosis, n = 161; Parkinson’s, n =

120; ALS, n =80)

PROsetta Stone w2; N=1009 general population




Pediatric samples

A complete discussion of the development and testing of pediatric items is discussed in Lai et al.> Generic domains
(emotional health, social health and physical health) were field tested on samples drawn from the U.S. pediatric
general population whereas targeted domains (stigma, fatigue, pain and cognition) were field tested on children
with either epilepsy or muscular dystrophy. This was done because the generic item pools could be feasibly
answered by a person without a medical condition, whereas the targeted item pools are typically symptoms or side
effects of a disease process. We recruited the samples from internet panel companies: Greenfield Online
(www.greenfield.com) and YouGovPolimetrix (www.polimetrix.com) for the US general population and clinical
samples, respectively. Similar recruitment strategies were used by these two companies. Specifically, companies
sent e-mails to invite parents of potential participants from their database to participate in the field testing.
Potential participants were screened by the companies via internet to ensure their eligibility (i.e., English-speaking,
ages of 10-18, and for disease related domains, with a diagnosis of either epilepsy or muscular dystrophy). After
parents signed an online consent on behalf of their children, parents were asked to complete a series of
sociodemographic and clinical information questions (for disease samples only) and children then completed
appropriate Neuro-Qol items. Because of the difficulty in recruiting children with epilepsy and muscular dystrophy
via a panel company, we also recruited eligible patients from epilepsy clinics at Children’s Memorial Hospital
(Chicago, IL), NorthShore University HealthSystem (Evanston, lllinois) and the University of California at Davis
Medical Center. One exception is the physical health related domains — Upper Extremity function (Fine motor, ADL)
and Lower Extremity function (Mobility). Items written in these two domains were targeted to children with
moderate to severe limitations seen in rehabilitation clinics, so we also tested these items in clinical samples in
order to minimize floor effects. Procedures similar to those used by the online panel companies were
implemented, except that paper versions of the informed consent and assent forms were used by research staff.
After informed consent was obtained from parents of children and assent was obtained from children aged 12 and
older, parents completed the demographic and clinical information (clinical sample only) and children completed
the Neuro-Qol items.

The pediatric cognitive function and fatigue items were subsequently tested with a pediatric English-speaking
sample from the general population (PROsetta Stone wave 3). Again, we enlisted the services of an internet survey
company (www.op4g.com) that maintains a panel of respondents from the general population to gain access to the

panel members’ children. We specified requirements for age, gender, race and ethnicity of the pediatric
participants to approximate the 2010 US Census distributions. A randomly selected group of adult English-speaking
panel members received an e-mail notifying them of a new survey opportunity for children. They were asked if they
had a child ages 8 to 17. If they responded “yes”, they were given information about the study and asked if they
would give permission for their child to participate. Those parent / guardians who consented to have their child
participate in the survey were then asked about the age of the child who would be participating, and to complete a
set of sociodemographic, education and comorbidity items about that child. The parent /guardian was then asked
to invite the child to the computer to complete the survey independently. The survey was administered only after
the child also agreed to participate. A total of 507 pediatric respondents, ages 8 to 17, participated in the study.

Table 4 presents the nature of the pediatric calibration samples.


http://www.op4g.com/

Table 4 — Calibration samples for pediatric items

Sub-domain Status Calibration Sample

Depression Iltem bank Wave 1b (General Population)

Anxiety Iltem bank Wave 1b (General Population)

Anger Iltem bank Wave 1b (General Population)

Upper Extremity Function * Scale Not calibrated

Lower Extremity Function ° Scale Not calibrated

Social Relations- Interaction Iltem bank Wave 1b (General Population)

with Peers ”

Social Relations— Interaction Item pool Not calibrated

with Adults

Fatigue Iltem bank PROsetta Stone w3 (General Population)

Pain Item bank Wave 1a + Wave 2 (muscular dystrophy and
epilepsy)

Cognitive Function Iltem bank PROsetta Stone w3 (General Population)

Stigma Iltem bank Wave 1la + Wave 2 (muscular dystrophy and
epilepsy)

Note. * We chose not to calibrate Upper extremity Function and Lower extremity Function because of high skewness
in the distributions of these constructs. ® For Sociability, we identified two sub-domains, which were different from
the original conceptualization: interaction with peers and interaction with adults. We did not calibrate the latter
sub-domain because of poor model fit. Thus, we do not recommend creating a summary score from these items.

Sample sizes:
Note: Some participants were dropped from some IRT analyses due to missing data.

Wave 1a; Participants with epilepsy (n = 50) and muscular dystrophy (n = 9)
Wave 1b; N = 513 general population participants.
Wave 2; Participants with epilepsy (n = 61) and muscular dystrophy (n =51)

PROsetta Stone w3; N=507 general population

10



Item Statistics

Item response theory: An overview. IRT is based on the notion that a person’s response to a test item is a function
of that person’s location on a latent trait. '° The relationship between performance on an item and a latent trait is
described by a mathematical function, which is known as an item characteristic curve. In IRT, the probability of
responding to an item in a particular way (e.g., responding “1” for “Never” on a Neuro-Qol item) is a function of
the person’s level of the latent trait. For most IRT models, there are five parameters calculated per item: an item
slope parameter and four threshold parameters. The number of threshold parameters is equal to the number of
response options minus one. The item slope parameter indicates how well an item can discriminate between
different levels of a construct. For that reason, it is sometimes known as a discrimination parameter. ** The
threshold parameter is related to a point on a continuum at which a person is more likely than not to endorse an
item in a particular way. A threshold parameter is sometimes referred to as a difficulty parameter because in some
analyses they are related to how difficult it is for the items to be endorsed in a particularly way. The predicted
probability of responding to an item in a particular way is determined by a person’s level on a latent trait, as well as
the slope and threshold parameters. During our data-analytic phase, we used a process of iterative analysis and
discussion with content domain experts; item-by-item level decisions were made as to whether an individual item
should be: (1) calibrated and included in the bank, (2) not calibrated but retained for possible future calibration
(e.g., items consistent with the domain being measured but having local dependence, responses concentrated in
few of the available response options), or (3) excluded from further consideration (e.g. outside of concept;
problematic item wording). All models were fit assuming unidimensionality, without local dependence between
other items in the bank.

Item response theory models used in Neuro-QoL. Neuro-Qol psychometricians calibrated each item bank using
IRT. Calibration refers to fitting the items into an IRT model such that its item slope and threshold parameters are
estimated. The calibrated item parameters can then be used to underlie computer adaptive tests and inform the
creation of short forms. The final Neuro-Qol item banks were calibrated using different IRT modeling depending
on the sample size. For adults and pediatric generic domains, Samejima’s (1997) graded response model was used.
For pediatric targeted domains where sample size was less than 200, a 1-PL IRT model was used, in which a
common slope parameter was estimated for all items. IRT analyses were conducted using MULTILOG or IRTPRO
(adult Cognitive Function, Pediatric Cognitive Function and Pediatric Fatigue).

Before fitting IRT models, we examined datasets by examining descriptive statistics such as frequencies and means,
as well as statistics based on classical psychometric analyses such as corrected item-total correlations. We also
evaluated data quality by assessing an item’s response distribution, including a search for out-of-range values. We
tested IRT model assumptions (monotonicity, unidimensionality/local independence) and model fit (using S-G* & S-
X?) and made modifications to our models as needed.

Tables 3 and 4 present information about the calibration samples for adults and pediatrics, respectively. The tables
in APPENDIX A present the calibrated Neuro-QoL item banks, as well as the list of items that were retained but not
calibrated, and the items that were excluded altogether. Items were excluded based on psychometric analyses and
the judgment of content experts. In addition to the calibrated item banks, there are additional sets of items
grouped into item pools for bowel/bladder function, sexual function, end- of- life concerns, communication
difficulty, and interaction with adults (pediatric). Items that met requirements of unidimensionality, but do not fit
an IRT model, are treated as “scales” rather than calibrated item banks. The distinction is that whereas a scale can

11



be summed to obtain a total summary score, a calibrated bank can be administered using an array of different
short forms, including CAT, to produce a summary score on the same, common metric. Examples of uncalibrated
scales include pediatric upper extremity function and pediatric lower extremity function.

Assessment of unidimensionality. For each item pool, we strove to compile lists of items that measured a single
construct consistent with the definition of content experts. We conducted formal tests of whether our item pools
measured a single dimension. The challenge of dimensionality assessment is to develop approaches to assess
whether a scale has a strong enough general factor so that it is essentially unidimensional. Essential dimensionality
(e.g., McDonald, 1981) is defined as the degree to which a test score is influenced by a common factor underlying
an item set. No complex item set will ever perfectly meet strictly defined unidimensionality assumptions (see
McDonald, 1981); therefore, we sought to confirm that the trait level estimates are predominantly influenced by a
general factor. Unidimensionality was examined for each item bank using confirmatory factor analysis guided by fit
statistics as well as conceptual input from domain experts. As part of our confirmatory factor analyses, we also
assessed local dependence, which refers to covariation between two or more items not accounted for by the
unidimensional IRT model. Local dependence was assessed by examining the residual correlations between items.

Differential item functioning. An item displays differential item functioning (DIF) when the probabilities of
responding in different categories differ by population for the same underlying level of the attribute. Items were
evaluated for DIF by contrasting the IRT parameters across a variety of demographic groups. IRT-based hierarchical
ordinal logistic regression (OLR) approach as implemented in LORDIF*> was used for evaluation of DIF. In this
approach a series of logistic models predicting the probability of item response were run and compared. The
independent variables in Model 1 are the trait estimate (e.g., raw scale score), group and the interaction between
group and trait. Model 2 included main effects of trait and group, and Model 3 included only the trait estimate.
Non-uniform DIF was detected if there was a statistically significant difference in the likelihood for Model 1 and
Model 2, and uniform DIF is evident if there is a significant difference in the likelihoods for Models 2 and 3. ltems
flagged for DIF were further discussed before making a final decision with regard to inclusion vs. exclusion based on
how much impact DIF items had on final scales.

12



Neuro-Qol Field Testing and Clinical Validation

Our second phase of field testing was conducted from January 2009 through June 2010. The purpose was to
evaluate the reliability, validity and responsiveness of Neuro-QolL short forms and scales in clinical neurology
populations. A total of 581 adult and 113 pediatric patients were recruited to reflect the five adult and two
pediatric neurological conditions targeted by Neuro-QoL. Proxies for stroke (N = 84) and the two pediatric samples
(N =113) also completed forms. Administration of Neuro-QoL Short Forms and clinical validation measures (both
cross-disease and disease-specific), physician ratings and chart review was conducted at baseline and at a 180-day
follow up (to assess responsiveness). Test-retest reliability of the Neuro-QolL Short Forms was evaluated at 7 days.

Table 5 lists the number of patients with each respective neurological condition (and proxies) who completed each
assessment.

Table 5 - Field Testing/Clinical Validation Sample

Number completing assessment
Baseline 7-day 180-day

Multiple Sclerosis 161 125 132
Parkinson’s disease 120 116 108
Adult Epilepsy 119 119 109
Stroke 101 95 90
Stroke Proxies 84 78 73
ALS 80 77 59
Pediatric Epilepsy 62 60 56
Pediatric Epilepsy Proxies 62 60 56
Muscular Dystrophy 51 48 48
Muscular Dystrophy Proxies 51 48 48
Total: 891 826 779
Methods

Participating Sites. Participants were recruited from several clinical sites, including: Ann & Robert H. Lurie
Children's Hospital of Chicago (formally, Children’s Memorial Hospital of Chicago), Cleveland Clinic Foundation,
Dartmouth-Hitchcock Medical Center, NorthShore University HealthSystem, Northwestern University Feinberg
School of Medicine, Rehabilitation Institute of Chicago, University of California — Davis, University of Chicago,
University of Puerto Rico, and University of Texas Health Science Center.

Site Procedures. Each accrual site had a coordinator who assumed overall responsibility for the project at that
particular site. All procedures were approved by the NorthShore University HealthSystem Institutional Review
Board (IRB) as well as IRBs at each respective institution. Site coordinators identified, enrolled and conducted
assessments with eligible participants according to criteria and procedures specified in the Manual of Procedures.

Because our goal was to produce a generalizable measurement platform, eligibility criteria were broad. Table 6 lists
our general inclusion/exclusion criteria.
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Table 6. Clinical Validation Sample Inclusion/Exclusion Criteria

INCLUSION CRITERIA EXCLUSION CRITERIA
Diagnosed
Neurological
Group Age Gender Language Condition Proxy
. . Younger/older than age
Proxies (primary limits
care givers) of
Epilepsy: 10- . chiildren with Non-English speaking
18 Epilepsy, epilepsy or
. Proportional . Muscular muscular Cognitive impairment that
Children | MD: 10-21* breakdown of males English Dystrophy dystrophy would prevent informed
and females consent and/or completion
according to of test items with the
incidence rates of assistance of an interviewer
respective (as determined by recruiting
conditions staff).
Stroke, MS,
ALS, Does not have a proxy (for
Parkinson's Proxies of adults with stroke or
Disease, patients with children with epilepsy or
Adults >18 English Epilepsy stroke muscular dystrophy)

*Due to the nature and developmental impact of muscular dystrophy, participants may be <21 years of age to meet eligibility requirements.

Additional, disease-specific exclusion criteria were: presence of non-epileptic seizures for epilepsy, and being non-
community dwelling for stroke.

Recruitment and Testing. Various recruitment methods were utilized including: 1) approaching patients in clinics

and 2) mailing letters of invitation to physician-identified patients informing them that someone would contact
them about the study at their next clinic appointment. Informed consent or assent (for pediatric participants) was
obtained from each subject and covered all three assessments (baseline, 7 days, and 180 days). There was a 5-9
day window for the test-retest assessment and a 5-7 month window for the responsiveness assessment. After a
patient was identified and approached, the site coordinator arranged a meeting to introduce and describe the
study, confirm eligibility, explain participants’ rights, and obtain informed consent and HIPPA authorization if the
eligible participant was interested. Site personnel then either administered the baseline evaluation at that time or
else scheduled it for another time. Baseline evaluations, consisting of Neuro-Qol instruments, concurrent validity
measures, and sociodemographic and clinical data forms, lasted approximately 90 minutes. Some measures,
including the Neuro-Qol instruments, were self-reported via a computer. Other measures were administered by
study staff (e.g., performance-based cognitive measures). Medical professional ratings and chart review were also
conducted at baseline and as part of the 180-day follow up. Participants were reimbursed according to local IRB-
approved standards.
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Measures

General Forms
Socio-demographic form. This form provides patient characteristics (e.g., age, gender, race, ethnicity and
education). This information was collected at baseline via chart review and/or face-to-face interview.

Clinical information form. This form records disease specific information (e.g., date of diagnosis, treatments) for
each participant. It was gathered via chart review and through interviews with patients and/or parents at baseline
and 180-day follow-up interviews.

Neuro-Qol Short Forms

All short forms provided raw scores which were converted to T-Scores; with a T = 50 indicating average function
compared to the reference population and a standard deviation of 10. Neuro-Qol T-scores referenced to a general
population sample are indicated by GPT (General Population T-Score) while those referenced to a clinical sample
are indicated by CT (Clinical T-Score).

General Function — Adults Only

Barthel Index. The Barthel Index was developed by Mahoney and Barthel™ and is one of the best known and most
widely used instruments to assess basic activities of daily living (ADL). The Barthel Index assesses the degree of
independence a patient has in performing various self-care and mobility ADL tasks. The weighted ordinal scale
assesses 10 items of ADL in the following subgroups: personal care (including eating), dressing, personal hygiene
and bathing, continence of urine and stool, mobility (including transfer from a bed and toilet), walking, and steps.
The index has high test-retest reliability (r=0.89), inter-rater reliability (r>0.95),(Granger, Albrecht, & Hamilton,
1979) and internal consistency (Cronbach’s alpha = 0.98).(Shinar et al., 1987) We administered this by standardized
interview.

Instrumental Activities of Daily Living Scale. The Lawton Instrumental Activities of Daily Living Scale,**is an
interviewer administered measure which includes 8 items: telephoning, shopping, food preparation, housekeeping,
laundry, transportation, medications, and handling finances. Each task is graduated in a 3- or 4-level scale. The scale
measures performance in contrast to ability.

General Function — Adults and Children

Karnofsky Performance Status Scale (KPSS). > The KPSS is a rating of functional impairment and offers a simple if
coarse breakdown of activity level across patients regardless of diagnosis. KPSS criteria are based on descriptive
categories from 0-100. Ratings were made by providers.

Cognitive Function — Adults and Children

Oral Digit Symbol Modalities. ‘® This is a test of speed of information processing, but is also thought to assess
visual acuity and figural memory. A timed coding task using a key as reference, examinees pair specific numbers (0-
9) with designated geometric figures that are matched up in the key; examinees attempt to complete as many
matches as quickly as possible in 90 seconds. Written and oral forms are highly correlated (in normal adults >.78).
Because some participants may have greater motor deficits compared to others, we administered the oral version.

Symbol Search.”’ A test of mental speed, this is a timed orthographic measure of visual attention, scanning, and
motor speed. Participants must determine if a target nonsense figure is present in a string of figures and mark a
corresponding “yes” or “no” box presented at the end of each item.

Digit Symbol Coding. "’ This is a timed paper/pencil symbol substitution task of mental, visual and motor speed.
Using a key of paired numbers and symbols, participants must draw corresponding nonsense symbols below rows
of numbers.
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Health Related Quality of Life — Adults (including proxies) and Children

EQ-5D."®" This is a 15-item self-report measure of health status developed by the EuroQolL Group in order to
provide a simple, generic measure of HRQL for clinical and economic appraisal. Applicable to a wide range of health
conditions and treatments, it provides a simple descriptive profile and a single index value for health status.
Domains include: mobility, self-care, usual activities, pain/discomfort and anxiety/depression.

PROMIS Global Health Scale. *° Global health refers to evaluations of health in general rather than specific
elements of health. The PROMIS global health items include global ratings of the five primary PROMIS domains
(physical function, fatigue, pain, emotional distress, social health) and general health perceptions that cut across
domains. It can be scored into a Global Physical Health component and Global Mental Health component. Global
items allow respondents to weigh together different aspects of health to arrive at a ‘bottom-line” indicator of their
health status. Global health items have been found to be consistently predictive of important future events such as
health care utilization and mortality.

Global HRQL Question. **A single item from the Functional Assessment of Chronic lliness Therapy (FACIT), “l am
content with the quality of my life right now,” was used as a global measure of quality of life.

Health Related Quality of Life — Children and Pediatric proxies

Pediatric Quality of Life Inventory, Multidimensional Fatigue Scale (PedsQL™-MFS) *>** The PedsQL - MFS is a
self-report measure consisting of both a general quality of life measure (PedsQL™) and a fatigue specific measure
(MFS). The PedsQL™ is designed to measure core health dimensions in children from 2 to 18 years old. The
measure consists of 23 items in four scales: physical functioning, emotional functioning, social functioning, and
school functioning. Children/Teens completed a self-report assessment. Proxies completed the parent/caregiver
form. The MFS consists of 18 items across three domains: general fatigue (6 items), sleep/rest fatigue (6 items),
and cognitive fatigue (6 items).

Pain — Adults (including proxies) and Children

Pain question. A single (0-10) item that asks patients to rate, from “none” (0) to “the worst pain you can think of
(“10”), the severity of their worst pain during the past week.

Responsiveness — Adults and Children
Karnofsky Performance Status Scale (KPSS). °Described above.

Global rating of change. This measurement strategy assumes that a patient can judge whether over the course of a
specified period, their self-reported health status has changed. Typically, such questions require patients to
remember a prior health state and compare it to how they are currently feeling.?*** In this study, participants were
asked to rate how much their Physical, Emotional, Cognitive, Social/Family and Symptomatic Well-being and their
overall quality of life had changed over the past 6 months according to the following scale: +3 = “Very much better”
to -3 = “Very much worse”. Such global transition ratings have the advantage of being easy to interpret and they
enhance the interpretability of HRQL scores when found to be correlated with the target instrument. For instance,
if the correlation between a global rating of change and the change score on a target instrument is over 0.5, the
validity of the target instrument is supported. Global transition ratings have been widely used in HRQL outcome
assessments to augment the interpretation of HRQL scores. 2?® Proxies completed a proxy version of this
measure.
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Statistical Analyses

The following analyses were conducted for all clinical groups.

1. Means, standard deviations, and other distributional statistics were calculated for all scores at the baseline
and follow-up assessments.

2. Internal consistency reliability - Internal consistency analyses were performed for each Neuro QoL measure
using Cronbach’s alpha coefficients.

3. Test-retest reliability - Intraclass correlation coefficients and corresponding 95% confidence intervals were
calculated to assess the test-retest reliability of the Neuro-Qol measures using the baseline and 7-day
assessments.

4. Concurrent validity was assessed at baseline by Spearman rho correlations between Neuro-Qol short forms
and disease-specific and cross-disease measures.

5. Known groups validity was evaluated at baseline by comparing mean Neuro-QolL scores between patients
grouped by clinical anchors such as disease severity. Analysis of variance (ANOVA) was used to test for
differences between groups. Effect sizes (mean difference / pooled standard deviation) were calculated to
aid in interpretation of group differences.

6. Responsiveness -To demonstrate the sensitivity of the Neuro-QoL measures for detection of change, we
evaluated general linear models using each patient's change score. We conducted responsiveness analyses
on the Neuro-Qol banks using several criteria for change. One criterion used across all adult conditions
was the Karnofsky Performance Status, and another was the self-reported Global Rating of Change (GRC)
described above. Here we report the results from the GRC-based change. Beginning with the 7-level GRC
(range: 1= very much better; 4 = about the same; 7 = very much worse), we collapsed the three “better”
categories into one, and the three “worse” categories into one, leaving three categories (“better;” “about
the same;” “worse”). These three categories were compared using one-way analysis of variance followed
by least significant difference testing of adjacent groups when the overall F statistic was significant. For
each analysis, we required that at least 10 patients be represented in each of these three categories. If
fewer than ten patients were represented in a category, it was collapsed with the adjacent category and
the two remaining groups were compared using a t-test. There were six GRC questions. Five of them
queried patients specifically about change in Physical well-being, Cognitive Well-Being, Emotional well-
being, Social/Family Well-being, and Disease-related Symptoms. The sixth GRC item asked about overall
quality of life. The list below indicates which of the 13 adult item bank change scores were compared
across GRC categories:

Physical well-being: Upper Extremity and Lower Extremity Function; Fatigue; Sleep Disturbance

Cognitive well-being:  Cognitive Function

Emotional well-being: Depression; Anxiety; Stigma; Positive Affect and Well-Being; Emotional and
Behavioral Dyscontrol

Social well-being: Social Function (Ability to Participate in Social Roles and Activities and
Satisfaction with Social Roles and Activities); Stigma

Symptoms: Fatigue; Sleep Disturbance; Emotional and Behavioral Dyscontrol; Depression;
Anxiety

Overall: ALL

This resulted in 31 planned comparisons for adult clinical validation sample (no adjustment made for
multiple comparisons). Results for these responsiveness analyses are presented below. Only those that
achieved statistical significance will be summarized.
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Disease-specific Measures and Results

Stroke

Disease-Specific Measures

Stroke Specific Quality of Life (SS-QOL) scale.(Williams, Weinberger, Harris, Clark, & Biller, 1999) The SSQOL is a 49
item self-report measure containing domains of energy, family roles, language, mobility, mood, personality, self-
care, social roles, thinking, vision, upper extremity function and work-productivity. ltems are scored on a 5-point
Likert scale. Although relatively new, initial psychometric properties are good.

The American Heart Association Stroke Outcome Classification (AHA.SOC). ***°The AHA.SOC score provides a
mechanism to comprehensively document stroke impairments and disabilities in a single summary stroke score.
The system can be used by healthcare providers to reliably assess recovery, measure responses to treatment, and
describe the long-term impact of stroke on survivors.

Results

Sample characteristics. 101 subjects were recruited from 5 centers. Participants were primarily male (55%), white
(73%), and non-Hispanic (90%) with average age=59 years (SD=14). Fifty-seven percent were married, 73% had a
high school or greater education. Thirteen percent were retired, 33% on disability and 19% were employed either
full or part time. Average time post-stroke was 5.4 years (SD=5), with 22% reporting no or minimal deficits, 58%
mild/moderate deficits and 20% severe deficits. The primary stroke type was an infarction (71%).

As shown in Table 7, respondents reported worse cognitive and physical function and social well-being than the
general population reference group, but more positive affect and well-being. When compared to a clinical
reference group, they reported less depression, fatigue and sleep disturbance, better emotional and behavior
control and average stigma.

Reliability: Table 7 shows that the internal consistency and 1 week test-retest reliability of the short forms is high,
with Cronbach’s alphas ranging from .78 to .94 and ICCs ranging from .57 to .89.
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Table 7. Descriptive and reliability statistics for Neuro-QolL short form T-scores

Neuro-Qol Short Form Niems  Npersons Mgpr Mg SD o T-RICCS
Positive Affect & Well Being* 9 100 54.92 8.02 .94 71
Cognitive Function 8 101 49.66 9.66 .94 .78
Lower Extremity (Mobility)* 8 89 42.73 7.98 .87 .89
Upper Extremity (Fine Motor, ADL)* 8 101 38.45 9.38 .83 .79
Ability to Participate in Social Roles and 8 100 46.08 7.09 .93 .76
Activities*

Satisfaction with Social Roles and 8 100 45.30 5.49 .83 .57
Activities*

Depression 8 100 47.23 7.48 .92 .69
Anxiety 8 100 50.82 6.61 .89 .61
Stigma 8 100 51.94 6.33 91 .71
Fatigue 8 100 45.03 8.78 .93 71
Sleep Disturbance 8 99 46.33 8.25 .78 .61
Emotional and Behavioral Dyscontrol 8 99 45,58 8.47 .89 .66

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
“Time 1 (baseline) vs. Time 2 (7 days), single measures 1CC
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score

Validity: Table 8 shows Spearman rho correlations between Neuro-Qol short form T-scores and stroke specific
measures. Table 9 presents Spearman rho correlations between Neuro-Qol short form T-Scores and cross-disease

measures.

Table 8. Correlations for Neuro-QoL short form T-scores with stroke-specific measures

Neuro-Qol Short Form AHA SOC Number of AHA SOC Severity of AHA SOC Level of SS-QOL Total Score
Neurological Domains Impairment Function
Impaired

Positive Affect & Well Being -.17 -.28** - 33k B1*E*
Cognitive Function -.19 - 31kxE -.16 56***
Lower Extremity (Mobility) -.23* - 48%** - A4k x* B2*E*
Upp)er Extremity (Fine Motor, _33kkx - GO** Gk G2k

ADL

Ability to Participate in Social

Roles and Activities -34r -A0™H -Aa T2
Satisfaction with Social Roles 18 L ggRk _3grk 3%x
and Activities ’ ’ ’ ’
Depression .18 .30%* 36%** -.B2¥**
Anxiety .14 13 .09 -.50***
Stigma 28%* 3g¥** 35x** - 55¥¥*
Fatigue .06 .16 .26% -.60%**
Sleep Disturbance .09 17 17 - 48%**
Emotional and Behavioral 11 18 10 _agrE*
Dyscontrol

*p <.05; **p <.01; ***p<.001
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Table 9. Correlations for Neuro-QoL short form T-scores with cross-disease measures

Behavioral
Dyscontrol

Neuro-Qol Short Barthel Lawton IADL Symbol Digit Symbol Digit PROMIS PROMIS Pain Scale EQ-5D Global
Form Index Scale Modalities # Search Symbol Global Global (0-10) Index HRQL (0-4)

Correct Raw Score Coding # Physical Mental Score

Correct

Positive Affect & 36*** .24* 28** 23* .14 AB*** 66 ** -.26%* 38 ** 52xE*
Well Being
Cognitive Function ..20% .28%* 23%* .19 .18 .19 RV -.10 .25% 26%*
Lower Extremity B6*** RVl 35%** .38%** 32%* B2¥** 33%* -36*** B2¥** QXX
Function -Mobility
Upper Extremity - B5** 42%*x EVERE 3g%xx s AT7*xx 3g%*x -16 5Qxxx 36%**
Fine Motor, ADL
Ability to Participate Q4% x* 43FxE 21%* 22% 17 5e*** 58*x* -.30%* 54x** 48%x*
in Social Roles and
Activities
Satisfaction with 45X x* 3K 22% .26* 21% 5p*** il - 43¥*X 55¥** il
Social Roles and
Activities
Depression - 39%** -21* -.20 -.24* -.04 - 48%** -.66*** 34%*xx - 4p*** - 49***
Anxiety -.17 -.15 -.01 -.03 .10 - 39%** - 55*** 31%* -31%* -36***
Stigma - 35%** -22% -.18 -22% -.15 -.32%%* - 44xx* .26%* - 32%** - 52x**
Fatigue - 43F -.30** -.22% -.26%* -.03 -.B3¥x* - 49X ** 34xE* -.38%** -.38%**
Sleep Disturbance -.22% -.12 -.21%* -.22% -.09 -.39%** -.40 27** -.24%* -.34%**
Emotional and -.19 -.05 -.05 -.03 .05 -.25% - 48%** 22% -.29%* RN Rl

*p <.05; **p <.01; ***p<.001
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Known groups validity: AHA severity level was used to split the sample into 3 groups: no/minimal neurological
deficit; mild/moderate neurological deficit; severe neurological deficit. These groups differed significantly on all
Neuro-Qol short forms except Anxiety, Fatigue, Sleep Disturbance and Emotional and Behavioral Dyscontrol. Effect
sizes ranged from -.68 to 2.55.

Responsiveness: Of the 31 planned comparisons, 15 were statistically significant and one exhibited a trend toward
significance, in the predicted direction.

Physical Well-Being: Of the four planned comparisons [Lower Extremity Function-Mobility, Upper Extremity
Function - Fine Motor, ADL, Fatigue, and Sleep Disturbance] three were statistically significant, all in the predicted
direction. Specifically, significant differences were observed in Lower Extremity Function — Mobility between
patients who reported worsening at six months with those who reported improving in this domain, and those that
stayed the same (F=6.11, p<.01). Similarly, significant differences were observed in Upper Extremity Function - Fine
Motor, ADL (F=6.83, p<.01) and Sleep Disturbance (F=4.08, p<.05) between patients who reported worsening at six
months, those who reported staying the same, and those that improved in this domain.

Social/Family Well-Being: Of the three planned comparisons [Ability to Participate in Social Roles and Activities,
Satisfaction with Social Roles and Activities, Stigma] all three were statistically significant in the predicted direction.
Specifically, significant differences were observed in Ability to Participate in Social Roles and Activities (F=3.76,
p<.05) and Stigma (F=5.55, p<.01) between each of the three change groups (improved, no change, declined).
Similarly, significant differences were observed in Satisfaction with Social Roles and Activities (F=5.86, p<.01)
between patients who reported worsening at six months, those who reported staying the same, and those that
improved in this domain.

Emotional Well-Being: Of the five planned comparisons [Depression, Anxiety, Emotional and Behavioral Dyscontrol,
Stigma, Positive Affect and Well-being] four were statistically significant, all in the predicted direction. Specifically,
statistically significant differences were observed between patients who reported worse Anxiety at six months with
those who reported the same levels, and those that reported less anxiety in this domain (F=3.42; p<.05). Similarly,
significant differences were observed in Depression (F=13.53, p<.01), Stigma (F=7.40, p<.01) and Positive Affect and
Well-being (F=6.35, p<.01) between patients who reported worsening at six months, those who reported staying
the same, and those that improved in this domain.

Cognitive Well-Being: One planned comparison [Cognitive Function] was not significant and did not trend toward
significance. T-tests were used to examine differences between those that reported improved cognitive function
compared to those that reported diminished cognitive function or no change. These groupings were used due to a
small sample size (n=7) in the group reporting decline in cognitive function.

Symptomatic Well-Being: Of the five planned comparisons [Fatigue, Sleep Disturbance, Emotional and Behavioral
Dyscontrol, Depression, Anxiety] one was statistically significant in the predicted direction. Specifically, differences
were observed in Sleep Disturbance at six months between patients who reported worsening, staying the same and
improving in this domain (F=3.49; p<.05).

Overall Quality of Life: Of the thirteen planned comparisons [all Neuro-QoL short forms] one exhibited a trend
toward significance, and four were statistically significant, all in the predicted direction. Specifically, a trend toward
statistical significance was observed between patients who reported change in Positive Affect and Well-being and
those that reported change in overall quality of life(F=2.98, p=.06). In addition, statistically significant differences
were observed between patients who reported worse Sleep Disturbance (F=5.45, p<.01), Depression (F=8.28,
p<.01), Stigma (F=4.75, p<.05), and Lower Extremity Function — Mobility (F=4.02, p<.05) at six months with those
who reported staying the same or improving in these domains.
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Conclusions

The validity of the Neuro-QolL measures for adults with stroke is supported with satisfactory internal
consistency, test-retest reliability and significant correlations with many external validity measures.
All Neuro-QolL short forms except Cognitive Function were responsive to self-reported change in
conceptually-related aspects of well-being.
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Amytrophic Lateral Sclerosis (ALS)

Disease-specific measures

Amyotrophic Lateral Sclerosis Assessment Scale (ALSAQ***) The ALSAQ is comprised of 40 items across 5
subscales tapping the major domains affected by ALS. The subscales include physical mobility, activities of daily
living, eating and drinking, communication and emotional functioning. All 40 items can also be summed together
to obtain a total score for ALS QOL. Recently, the scale authors published data on the score differences that might
be considered to meaningfully differentiate between subgroups or within groups of subjects over time.** This
makes the ALSAQ particularly valuable for evaluating the convergent validity and responsiveness of the Neuro-QolL
item banks.

Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised (ALSFRS-R **). The original scale, the ALSFRS, has 10
items that assess activities of daily living, such as speech, swallowing, handwriting, and dressing and hygiene that
are specifically affected by the disease. In 1999, three additional items were added to better assess respiratory
function. Both the original and revised versions have been used successfully as clinical trial outcome measures.*
Because of the importance of respiratory problems in the ALS population, we administered the 12-item ALSFRS-R.

Results

Sample characteristics: Participants (N=80) were primarily male (65%), white (94%), and non-Hispanic (98%) with
average age=59 years (SD=12.3). Seventy-six percent were married, 46% had a college or advanced degree. Thirty-
six percent were retired, 38% on disability, 17% were employed full- and 8% were employed part time. Average
time since diagnosis was 2.0 years (SD=3.6). The mean ALSFRS-R score = 32.0 (SD=8.6) with range = 8-48.

Mean T-Scores and standard deviations on the short forms are shown in Table 10. ALS patients reported
significantly worse physical and social function compared to a general population reference group but similar
cognitive function and more positive affect. When compared to a clinical neurological reference group, they
showed greater stigma, less sleep disturbance, fatigue, depression, and emotional and behavioral dyscontrol and
similar anxiety.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 10.
Cronbach’s alphas range from .79 to .96 and ICCs from .48 to .92.
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Table 10. Descriptive and reliability statistics for Neuro-QoL short form T-scores

Neuro-QoL Short Form Nitems — Newjecrs M gpr Mer SD a T-RICCs
Positive Affect & Well Being* 9 76 54.0 7.7 .94 .66
Cognitive Function* 8 77 58.33 6.7 .80 .66
Lower Extremity Function (Mobility)* 8 57 37.6 9.9 .93 .84
Upper Extremity Function (Fine Motor, ADL)* 8 77 30.8 11.6 .96 .92
Ability to Participate in Social Roles and Activities* 8 77 42.6 7.1 .89 .48
Satisfaction with Social Roles and Activities* 8 77 42.4 5.0 .86 .59
Depression 8 77 46.6 6.4 .92 .55
Anxiety 8 77 51.5 5.4 .88 .60
Stigma 8 76 53.0 4.9 .86 71
Fatigue 8 77 47.3 8.2 .93 .80
Sleep Disturbance 8 77 46.7 7.9 .79 77
Emotional and Behavioral Dyscontrol 8 75 45.8 8.2 .89 72

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
“Time 1 (baseline) vs. Time 2 (7 days), single measures ICC
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Table 11 shows Spearman rho correlations between Neuro-Qol short form T-scores and ALS specific measures. Table 12 presents Spearman rho
correlations between Neuro-Qol short form T-Scores and cross-disease measures.

Table 11. Correlations for Neuro-Qol short form T-scores with ALS-specific measures

ALSAQ ALSFRS-R
Symbol Digit Communica- Emotional Eating & Physical Fine Gross
Modalities ADL tion functioning drinking Mobility Total Bulbar | Motor | Motor | Respiratory
Depression -01 .03 04 T6*+* .04 23 21 .09 13 18 15
Anxiety .08 14 -.04 53%* .04 24 .09 04 -02 | .02 21
Stigma .03 20 42** 55*+* 38%* 10 .15 233+ .18 | .03 07
Positive Affect & Well-
being A1 0.0 .04 -.66*** .05 -.18 =21 =11 -.22 =12 .04
Cognitive Function 55*x* -12 .15 -30* -23 .03 -.06 .09 07 | -19 -.05
Lower Extremity Function
- Mobility 05 _67%** | 05 -34 0.0 5%+ | 33 -.04 34 66%** | .07
Upper Extremity Function
- Fine motor, ADL .15 -.88*¥** | 21 -.14 -.25 - A3FFFE Be*** .24 TJ9¥¥E | ShFxE .13
Ability to participate in
social roles & activities .10 -.55%** 1 .19 - A4 x** -.09 -4 EHE .30* .07 .28 31* 13
Satisfaction with social
roles & activities .16 -43%** 1 18 -.50*** -.07 - 52X .24 .07 21 .30* 13
Fatigue 0.0 .06 13 49*** 16 06 10 -03 11 15 01
Sleep Disturbance 24 12 14 35+ 24 0.0 03 -11 04 21 04
Emotional & Behavioral
Dyscontrol .01 .23 -.06 .34% -11 37%* -.03 .03 =12 .10 0.13
Sleep Disturbance _24 12 14 35% 24 0.0 .03 -11 04 21 04
Emotional & Behavioral
Dyscontrol .01 .23 -.06 .34% -11 37%* -.03 .03 =12 .10 0.13

*p <.05; **p <.01; ***p<.001

25



Table 12. Correlations for Neuro-QolL short form T-scores with cross-disease measures

Neuro-QolL Short Form Barthel Lawton Symbol Symbol Digit KPSS PROMIS PROMIS Pain Scale EQ-5D Global
Index IADL Scale Digit Search Symbol Physical Mental (0-10) Index Score | HRQL (0-4)
Modalities Raw Score Coding # Function T- Health T-
# Correct Correct Score Score
Depression .08 -.06 -01 21 26 .00 -32%* - 67** 27* -18 -53%**
Anxiety -.07 -.14 .08 .07 .09 -.15 -.35%* - 4o*x* .29* -.29* -.33%*
Stigma -13 -19 .03 .04 .09 -.06 -27* PR 16 -.26* -13
Positive Affect & Well Being | ~14 .07 11 .01 -.02 -.05 32%* 68%** -22 12 55***
Cognitive Function .00 -11 55*** 34 28 .09 15 27* -36%* 12 13
Lower Extremity Function - B4xE* 54xE* .05 .00 -.04 55xE* .66*** 27* .10 5g*E* .16
Mobility
Upper Extremity Function - TE*** 58*** .15 -.01 37 TO*** 3T7HE* 14 .04 B9 H* .02
Fine Motor, ADL
Ability to Participate in KR VPR .10 43* 20 AT*** 63%** A8*** -15 51¥** AT***
Social Roles and Activities
Satisfaction with Social AQF*E ALEHE .16 17 17 ALEHE B3F*E ATERFE -.23% AH** 36%*
Roles and Activities
Fatigue 14 -.04 .00 .07 12 -.05 -32%* - A6*** 20 -.03 -34%*
Sleep Disturbance .04 .05 -23 .03 12 -10 -22 - A0*** Afx** -12 -.26*
Emotional and Behavioral | ~12 -13 .01 19 .03 -16 -24* - 37%* 26* -.28* -23
Dyscontrol

*p <.05; **p <.01; ***p <.001
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Known groups validity: In the baseline assessment, the extent to which ALS patients agreed with the statement "I
am content with my quality of life right now" was significantly associated with the following Neuro-Qol short
forms: Depression, Anxiety, Positive psychological functioning, Social role - participation, Social role - satisfaction,
and Fatigue. The corresponding effect sizes ranged from .22 to 2.86.

Responsiveness: Of the 31 planned comparisons, 4 were statistically significant and 1 exhibited a trend toward
significance, all in the predicted direction.

Physical Well-being: Of the four planned comparisons, one was significant. Specifically, patients who reported a
worsening of their physical well-being showed significantly worse Upper Extremity Function scores than those who
reported no change (t=-2.17; p<.05).

Social/Family Well-being: Of the three planned comparisons, one was significant. Specifically, patients who
reported decreased social/family well-being showed a greater decline in satisfaction with social roles and activities
than those who reported no change or improvement in social/family well-being (t=-2.29; p<.05). .

Emotional Well-being: Of the five planned comparisons, one was significant. Patients who reported decreasing
emotional well-being showed increased scores on the Depression Short Form (F=3.30; p<.05).

Cognitive Well-being: The number of participants reporting change in cognitive well-being was not conducive to
responsiveness analysis using ANOVA or T-test. 5 participants reported decline in cognitive well-being, and 3
reported increased well-being, thus categories could not be collapsed to create 2 categories with n of at least 10
participants.

Symptomatic Well-being: Of the five planned comparisons, none were significant.

Overall Quality of Life: Of the thirteen planned comparisons, one was significant and one approached significance.
Specifically, patients who reported a decrease in overall quality of life also showed significant worsening of upper
extremity function (t=-3.17; p<.01) and a trend toward increasing fatigue (t=-1.68; p<.10).

Conclusions:

e The study sample represented a wide range of functioning, similar to an ALS clinic population

e Internal consistency was high for 11, and adequate for 2, of the 13 Neuro-Qol scales

e The Intraclass Correlation Coefficients (ICC) ranged from .48 (ability to participate in social roles and
activities) to .92 (upper extremity), suggesting that further evaluation of test-retest reliability is warranted
in some cases.

e Convergent and discriminant validity appear to be excellent, with correlations of the expected strength and
in the expected direction

e Several Neuro-Qol short forms (Upper Extremity Function, Cognitive Function, and Depression)
demonstrated responsiveness to self-reported change. The remaining short forms did not.
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Multiple Sclerosis (MS)

Disease-Specific Measures

Functional Assessment of Multiple Sclerosis (FAMS). The FAMS was developed by Cella and Aaronson and includes
44 questions, divided into six subscales: mobility, symptoms, emotional well-being (depression), general
contentment, thinking/fatigue, and family/social well-being. Fifteen un-scored questions are included because of
their clinical value.

Multiple Sclerosis Functional Composite Measure (MSFC). The MSFC was developed as an outcome measure by
the National MS Society’s Clinical Outcomes Assessment Task Force to address the poor reliability and sensitivity of
available MS rating scales.®” The MSFC consists of three objective quantitative tests of neurological functioning:
arm, leg and cognitive function. Arm function is assessed with the nine-hole peg test; leg function with the timed
25-foot walk, and cognitive function with the Paced Auditory Serial Addition Test (PASAT) (being substituted with
Oral Symbol Digit test for this study). The MSFC correlates with MRI parameters,®*° measures of disability,** and
has predictive validity.*****> MSFC scores are sensitive to change.’”*. It demonstrates excellent intra-rater (ICC
=.97) and inter-rater (ICC =0.95 - 0.96) reliability***’ for technicians trained with standardized procedures. Scores
on the three MSFC components are transformed into Z scores, and then combined into a total MSFC Z score,
providing a continuous scale of measurement.

The MS Performance Scales is a medical professional reported measure of MS-related disability. The Performance
Scales measure disability in eight domains of function: mobility, hand function, vision, fatigue, cognition,
bladder/bowel, sensory, and spasticity. The construct and criterion validity of the subscales of the Performance
Scales has been established.*

Results

Sample characteristics. Participants (N=161) were primarily female (86%), white (88%), and non-Hispanic (93%)
with average age=49.8 years (SD=10.5 ). 58.4% were married, 90% had some college or a college degree. Thirty-
seven percent were on disability and 34% were employed full time. MSFC scores ranged from -2.90 to 1.7, with
mean=0.0 (SD=.69). Mean MS Performance Scale score = 16.04 (SD=9.18; range = 0-35).

Mean T-Scores and standard deviations on the short forms are shown in Table 13. MS patients reported worse
physical, social and cognitive function compared to a general population reference group but greater positive
affect. When compared to a clinical neurological reference group, they showed less depression and better
emotional and behavioral control but similar levels of stigma, sleep disturbance, fatigue and anxiety.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 13.
Cronbach’s alphas range from .81 to .95 and ICCs from .72 to .91.
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Table 13. Descriptive and reliability statistics for Neuro-QoL short form T-scores

Neuro-QoL Short Form Niems  Npesons  Mapr  Mcr SD a T-RICCs
Positive Affect & Well Being* 9 161 53.61 7.72 .95 .80
Cognitive Function* 8 161 49.70 9.16 91 .85
Lower Extremity (Mobility)* 8 149 43,55 9.44 .93 .91
Upper Extremity (Fine Motor, ADL)* 8 161 44.03 9.21 .86 .81
Ability to Participate in Social Roles and Activities* 8 161 46.02 7.43 .95 .76
Satisfaction with Social Roles and Activities* 8 161 44.97 6.07 .89 .79
Depression 8 161 46.69 6.93 .92 .72
Anxiety 8 161 51.32 6.88 .93 .74
Stigma 8 161 50.13 5.20 .86 .75
Fatigue 8 161 48.81 8.52 .95 .82
Sleep Disturbance 8 161 48.50 8.60 .81 .80
Emotional and Behavioral Dyscontrol 8 161 46.78 8.63 91 .78

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function

“Time 1 (baseline) vs. Time 2 (7 days), single measures
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Table 14 shows Spearman rho correlations between Neuro-Qol short form T-scores and MS specific measures. Table 15 presents Spearman rho
correlations between Neuro-Qol short form T-Scores and cross-disease measures.

Table 14. Correlations for Neuro-Qol short form T-scores with MS-specific measures

Neuro-QolL Short Form FAMS FAMS FAMS FAMS FAMS FAMS FAMS FAMS MS The MS
Mobility | Symptoms | Emotional General Thinking Family/Social | Additional | Functional | Performance

Well- Contentment and Well-Being Concerns | Composite Scales
Being Fatigue

Depression S TJ1¥** -4 EFE - 48X - 76%** S TJ2¥** - 57*** -.58%** -.63*** -.15 ABXX*

Anxiety -.60*** | - 28*** - Q3rEE -.B2*H* - 57*** -.60*** - 49*x* - 58*** -.09 J2HEE

Stigma S 76%*E | JY R - A4xEE -.69*** -.66*** - 55*k* -.60*** -.60*** -.39%** B7*E*

Positive Affect & Well TTHE* 5O ** ASxE* T8 H* 86*** 58 ** .60*** BT *E* .16* -.50%**

Being

Cognitive Function Be*** 39¥** Y Rl AQF** ABHX* T9EXHE 52Xk Sp*** 24%* -.61¥**

Lower Extremity Function 5g*** .86 ** AB*E* AhxE* ALHE* 35%** 23HE* AB*E* S5k E* - 75X **

- Mobility

Upper Extremity Function 58*** B6*** AQX*X AGF*X AQFE AGHEX 30%** Ap*** Y ko SV E

-Fine Motor, ADL

Ability to Participate in 81Fx* T1EXFE S7¥** B7F*F T3EFE Be*** LY B5F*E 24%* -.68***

Social Roles and Activities

Satisfaction with Social 83F** J2EXHE S5¥** J2EXHE TJ2X*H* Be*** 58*** B3FHFE 32%x* - T1¥**

Roles and Activities

Fatigue - 81F¥E | Gk -.B7*** - B3 *H* -.67*** - 84 k% -.58%** -.B4*** -17* B3 *H*

Sleep Disturbance S B7F¥E | ZHkE -.56%** -.60*** -.62*** -.69*** - 53*x* - B2*H* -.03 AQrE*

Emotional and Behavioral -BO¥** | - 3kk* - 45%** - 51kx* S 4T7HEE -.65%** - 52%¥* -.B1k** -21%* A4HE*

Dyscontrol

*p <.05; **p <.01; ***p <.001
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Table 15. Correlations for Neuro-Qol short form T-scores with cross-disease measures

Neuro-Qol Short Barthel Karnofsky Lawton Symbol Symbol Digit PROMIS | PROMIS Pain EQ-5D Global

Form Index Performance IADL Digit Search Symbol Physical Mental Scale Index HRQL
Scale Scale Modalities Raw Coding # | Function Health (0-10) Score (0-4)

# Correct Score Correct T- Score T-Score

Depression -.23%* -.28%** S 27¥** -.05 -.10 -.20% -.54%** - 75¥** QQEXE - AB*** -.66***

Anxiety -.07 -.15 -.20% -.05 -.04 -.10 - AB*** -.69*** 35%x* - A0*** -.52¥**

Stigma - 45*** - 5g*k* - 43FEE -.18* -.23%* -.30%** -.64%** | GQ¥*x AZEEE | _GEHEE | GhRkE

Positive Affect & 22%* 28 ** 2T7HE* .01 .05 12 B1*E* BLxEx | 4OF** A8HE* 81 xE*

Well Being

Cognitive Function .20%* 25%* 31Ex* 26%** .15 26%** 53Fx* S8F** | 40**¥* oY Rl AQEXHE

Lower Extremity 68*** 80*** AQEXE 25%* .38*** SO*** B5¥** I J Rl I [ Lot B5¥** 35¥x*

Function - Mobility

Upper Extremity 5gxE* B2 HE* Y Akl 33 AQ*** 53xE* B5*** A I X R .60*** 36***

Function - Fine

Motor, ADL

Ability to Participate ALERE ASEXE 3%k .09 .14 24%* TT7x** B9F*E | 4g¥** 5g¥** T1EXFE

in Social Roles and

Activities

Satisfaction with ATHE* Sk ALrE* 13 A7* 28 ** J3HEE B8*F* | 5OF** B2*H* .68 **

Social Roles and

Activities

Fatigue -.23%* -.28%** -.30%** -.05 -.05 -.12 - TJ2¥** -.69*** ApF** -.52¥** -.62¥**

Sleep Disturbance -.14 -.19%* -.16* -.01 -.04 -.08 -.59¥** -.69*** AQERFE | AQFREE | G7RE*

Emotional and -.16* - 27*** - 27*** -11 -.06 -11 - 47**X -.B2¥** 35kxk - 41 x** - A4 x**

Behavioral
Dyscontrol

*p =.05; **p =.01; ***p =.001
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Known groups validity: Patients grouped according to MSFC quartile scored significantly differently on all Neuro-
QoL SFs, except Anxiety, Depression, and Emotional & Behavioral Dyscontrol, with effect sizes ranging from .47 to
2.15.

Responsiveness: Of the 31 planned comparisons, 18 were statistically significant and 3 exhibited a trend toward
significance, in the predicted direction.

Physical Well-being: Of the four planned comparisons, one was significant and one exhibited a trend toward
significance, both in the predicted direction. Specifically, patients who reported a worsening of their physical well-
being showed worsening of scores on Physical Function — Lower Extremity (extended assessment; F=4.36; p<.05)
and a trend toward worse fatigue (F=2.36; p<.10).

Social/Family Well-being: Of the three planned comparisons, one was significant. Specifically, patients who
reported improved social/family well-being at 6 months also reported decreasing stigma (F=3.98, p<.05).

Emotional Well-being: Of the five planned comparisons, all were significant. Patients who reported worsening
emotional well-being also reported increased depression (F=14.82; p<.0001), anxiety (F=7.28; p<.01), stigma
(F=3.36; p<.05) and emotional and behavioral dyscontrol (F=3.19; p<.05) and decreased positive affect and well-
being.

Cognitive Well-being: The one planned comparison was significant and in the predicted direction. Patients who
reported worsening cognitive well-being showed worsening cognitive function (F=8.54; p<.001).

Symptomatic Well-being: Of the five planned comparisons, three were significant. Patients who reported
worsened symptomatic well-being showed worsening on the Depression Short Form (F=5.02; p<.01). Patients who
reported improved symptomatic well-being showed decreased fatigue (F=6.45; p<.01) and improved emotional and
behavioral control (F=3.14; p<.05).

Overall Quality of Life: Of the twelve planned comparisons, seven were significant and one showed a trend toward
significance. Patients who reported decreased overall quality of life also showed worsening depression (F=8.99;
p<.001), anxiety (F=5.57; p<.05), stigma (F=4.05; p<.05), positive affect (F=13.10; p<.00001) ability to participate in
social roles and activities (F=3.91; p<.05), fatigue (F=3.12; p<.05), emotional and behavioral dyscontrol (F=3.39;
p<.05) and a trend toward decreased upper extremity function (F=2.51; p<.10).

Conclusions

e The study sample was generally representative of MS clinic populations

e The 12 Neuro-Qol scales demonstrated high internal consistency

e The Intraclass Correlation Coefficients (ICC) were acceptable, ranging from .72 (depression) to .91 (lower
extremity)

e Convergent validity with generic and legacy measures was good; correlations were of the expected
strength and direction and short forms discriminated between patients grouped according to disease
severity.

e There is some initial evidence for Neuro-Qol short form responsiveness to self-reported change in MS
patients, particularly for the short forms assessing emotional and cognitive well-being, where all planned
comparisons were significant.
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Parkinson’s Disease

Disease-specific measures

Montreal Cognitive Assessment (MoCA). *° Designed as a rapid screening instrument for mild cognitive
dysfunction, it assesses different cognitive domains: attention and concentration, executive functions, memory,
language, visuoconstructional skills, conceptual thinking, calculations, and orientation. Scores range from 0-31, with
scores below 26 considered abnormal.

Parkinson’s disease Questionnaire-39 (PDQ-39). **** The thirty nine items of this self-report measure assess eight
dimensions: mobility, activities of daily living, emotional well-being, bodily discomfort, stigma, social support
cognition and communication. Scale and summary scores are available, ranging from 0-100, with higher scores
indicating greater problems.

Unified Parkinson’s Disease Rating Scale (UPDRS).>* The UPDRS is the most widely used measure of disability and
impairment associated with PD. It is a composite scale consisting of 4 parts: Mentation, Behavior and Mood
(UPDRS mental score); ADLs (UPDRS ADL score), Motor Function (motor score); and Complications of therapy. The
first 3 subscales are quantitative five point scales (0-4). The complications of therapy is a yes/no scale. For this
study, UPDRS Motor Function scoring was modified as follows: only the most affected side or body part was rated.
All ratings were made by physicians or other medical personnel.

Hoehn and Yahr staging.”® The Hoehn and Yahr staging consists of 5 disease severity categories ranging from 0.0
(no signs of disease) to 5.0 (wheelchair bound or bedridden unless aided). The staging was obtained through chart
review or through direct contact with the patient’s physician or other medical personnel.

Patient Health Questionnaire-9 (PHQ-9). >* This is a 9-item subset of the PHQ, and assesses self-reported
depression. The nine items of the PHQ-9 come directly from the nine DSM-IV signs and symptoms of major
depression.

Results

Sample characteristics: Participants were primarily male (62%), white (95%), and non-Hispanic (97%) with average
age=65. Seventy-four percent were married, 55% had a college or advanced degree. Fifty-eight percent were
retired and 20% were employed either full or part time. Most (76%) were in mild stages of the disease: Hoehn and
Yahr 1 (N=19; 16%), 2 (N=72; 60%), 3 (N=23; 19%), 4 (N=6; 5%). Average time since PD diagnosis was 7.1 years.
80% were taking L-Dopa either alone or in combination with other anti-PD medications and 9% reported
undergoing prior PD surgery. A majority of patients (55%) were primarily affected on their right side; most
experienced no (43%) or little (33%) activity limitation due to motor fluctuations.

Mean T-Scores and standard deviations on the Neuro-Qol short forms are shown in Table 16. PD patients reported
worse coghitive, physical and social function compared to a general population reference group but more positive
affect and well-being. When compared to a clinical neurological population, they showed less sleep disturbance,
fatigue and depression and a greater sense of emotional and behavioral control.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 16.
Cronbach’s alphas range from .81 to .94 and ICCs from .6880 to .80.
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Table 16. Descriptive and reliability statistics for Neuro-QoL short form T-scores

Neuro-QoL Short Form Niterms Npersons  Mapr Moy SD a T-RICCs
Positive Affect & Well Being* 9 120 54.40 7.53 .94 =76
Cognitive Function* 8 120 50.46 7.25 .85 .78
Lower Extremity Function (Mobility)* 8 118 45.80 7.54 .85 .78
Upper Extremity Function (Fine Motor, ADL)* 8 120 42.28 8.34 .81 72
Ability to Participate in Social Roles and Activities* 8 120 47.85 6.83 .94 71
Satisfaction with Social Roles and Activities* 8 119 46.21 5.70 .89 .67
Depression 8 119 45.85 6.86 91 .68
Anxiety 8 120 50.82 6.80 91 77
Stigma 8 120 49.29 4.65 .85 .80
Fatigue 8 119 46.04 7.75 .93 .78
Sleep Disturbance 8 120 47.70 7.98 .81 .79
Emotional and Behavioral Dyscontrol 8 120 43.49 8.36 .90 .73

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
Time 1 (baseline) vs. Time 2 (7 days); M ¢pr — Mean General Population T-Score; Mcr- Mean Clinical T-Score
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Validity: Spearman rho correlations between the Neuro-Qol short forms and the PD-specific measures are shown in Table 17 and between the Neuro-Qol short
forms and the cross-disease instruments in Table 18

Table 17. Correlations for Neuro-Qol short form T-scores with PD-specific measures

PDQ-39 UPDRS****
Neuro-Qol Short Form Mobility | ADL EWB Stigma Social cl Comm BD Total Part1 Part 2 Part 3 MoCA PHQ-9
support Total Total

Positive Affect & Well
Being - 48%** -.36%** -.56%** -17 - 45%** - 41%** - 44%** -.18 - 29%** -.30*** -27** -.07 .17 - 50%**
Cognitive Function

-, 39%** - 4Q*** -.29** -.19* - 41xE* -.56%** - AB*** -.25%* -.23* - 29%%* -.23** - 24%* R J Rkl - 35%**
Lower Extremity Function
- Mobility - J2XEX -.61%F** -.36%** -.23% - 32%** -.38%** - 41F** -.38%** - 58%** -.22* - 5g¥** -.14 .04 - 33%**
Upper Extremity Function-
Fine Motor, ADL

- A% ** - 76*** - 37*** - 35%** - 40*** - Q2XxE S Q1RxE - 24%* - 34%x* -.14 - 44%** -11 .09 =27
Ability to Participate in
Social Roles and Activities

-.69%** - 46%** - 43%*x - 24%* - 44*** - 43%F** - 55%** -.36%** - 37%** - 37%** Ry -.13 21* - 50%**
Satisfaction with Social
Roles and Activities

-.62*** - AB*** - 51*** - Q9% ** -.52%** -.38%** -.50%** - 31 x** -, 39%** -.30%** - 46*** -.23* 25%* - 55%**
Depression

.38%** .36%** .68%** .19* .36%** 33%xx 35%** .18 21* 32kx* 21%* .02 -.13 AT
Anxiety

39¥** AQ*** 70*** .38*** .28%* ALEEE .30*** 24%* .22% 35%** .20* .03 -.06 A2XEE
Stigma

A9FE* AB*E* S1¥EE 52¥** AQFEE 34x** ASXEE AO*** .19* .18 .28** .18 -.20* Ap*E*
Fatigue

B7*** ATH** 56%** .36%** 39%** 53%x* 54%** 54%** 35%** .28%* .39%** .20* -17 B3F**
Sleep Disturbance

ATHEX ATHEX ATHEE 39¥x* 35xE* S4xE* AB*E* AB*** 24%* 31HE* 32xx* 21%* -.14 S4xE*
Emotional & Behav’|
Dyscontrol 35¥** AS¥EE el 27** AB*E* AQ*** 33¥*H* .20* 12 .22% .18* .05 -17 33¥*H

*p =.05; **p =.01; ***p =.001; **** Non-standard scoring was used for UPDRS Part 3; EWB=Emotional Well-being; Cl=Cognitive Impairment; Comm=Communication
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Table 18. Correlations for Neuro-Qol short form T-scores with cross-disease measures

Neuro-Qol Short Barthel Lawton Oral Symbol Symbol Digit Symbol | PROMIS PROMIS EQ-5D Index | Global HRQL
Form Index IADL Scale Digit Search Coding # Global Global Score (0-4)

Modalities # Raw Correct Physical Mental

Correct Score

Positive Affect &
Well Being 24%* .17 .16 .20* .13 AS*EX T4xE* 5 Rkl .64%**
Cognitive Function 32%E* .18* 30¥** 22% 22% 34xE* AB*E* .19% 27%*
Lower Extremity
(Mobility) Sk .07 .10 .02 .05 55* 35%kx 57HEk 23*
Upper Extremity
(Fine Motor, ADL) A6 ** 27%* 11 .03 .02 39k* 37 xE* 5 Rkl 29%**

Ability to Participate
in Social Roles and
Activities .26%* A1 .20% .23% .16 S5¥** B4F* 44*** 52%**

Satisfaction with
Social Roles and

Activities 3LHx* .18 .15 .19 17 AB*** B4*** 45%** 53%**
Depression -.30%** -12 -.16 -.09 .001 -.36%** -.B5¥** S Rkl - 54 **
Anxiety - 37F** =12 =12 -.06 -.01 - ASEE -.61¥** - 42%** - 45%**
Stigma -.33%** -.14 -.02 -.03 -5 ¥ - QQE*FE -5 ¥ -.38%** - 43%**
Fatigue -.35%** .02 -.06 -.08 -.005 -.62¥** -.53¥** - 44 %** -.39%**
Sleep Disturbance -.26** -.07 -.06 -.01 .01 - 48%** - 44 x* - 32k -.28**
Emotional and

Behavioral

Dyscontrol -.28%* -12 -11 -.004 .10 -.35%** -.38¥** -.30%** -27*%

*p £.05; ¥**p £.01; ***p <.001
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Known groups validity: Patientsin H & Y Stage 1 or 2 scored significantly differently on all Neuro-QoL SFs, except
Cognitive Function and Emotional & Behavioral Dyscontrol, than did patients in Stages 3 or 4, with effect sizes
ranging from .5 to 1.11.

Responsiveness: Of the 31 planned comparisons, 7 were statistically significant and 1 exhibited a trend toward
significance, in the predicted direction.

Physical Well-being: Of the four planned comparisons, two were significant in the predicted direction. Specifically,
patients who reported a worsening of their physical well-being showed worsening of scores on Fatigue (F=8.13;
p<.01) and Lower Extremity Function (extended assessment; F=4.69; p< .05).

Cognitive Well-being: The one planned comparison was not significant.

Emotional Well-being: Of the five planned comparisons, one showed a trend toward significance. Patients who
reported changes in emotional well-being also exhibited a trend toward having changes in positive affect and well-
being (F=2.58; p<.10).

Social/Family Well-being: Of the three planned comparisons, none were significant.

Symptomatic Well-being: Of the five planned comparisons, one was significant. Specifically, patients who reported
worsening symptomatic well-being also demonstrated worsening scores on Fatigue (extended assessment; F=3.32;
p<.05).

Overall Quality of Life: Of the thirteen planned comparisons, four were significant. Patients who reported a
worsening of overall quality of life showed decreasing positive affect and well-being (F=6.73; p<.01), ability to
participate in social activities (F=4.04; p<.05), and upper extremity function (extended assessment, F=5.33; p<.01)
and increasing fatigue (extended assessment, F=3.63; p<.05).

Conclusions:

e The Neuro-Qol measures demonstrated high internal consistency.

o Test-retest reliability was acceptable, but lower than expected for Depression and Satisfaction with Social
Roles and Activities.

e Convergent validity was supported by correlations with generic and PD-specific measures in the expected
directions. Correlations were generally modest in strength, warranting additional validation in PD samples.
Neuro-QolL measures showed good discrimination between patients at different levels of disease severity.

e There was only limited evidence for responsiveness to self-reported changes in different domains of well-
being.
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Adult Epilepsy

Disease-Specific Measures

Quality of Life in Epilepsy-31(QOLIE-31). >>*° The QOLIE-31 is an HRQL survey for adults (>18) with epilepsy.
Derived from the QOLIE-89, this scale contains domains that include seizure worry, emotional wellbeing, energy/
fatigue, cognition, medication effects, social effects, health status and overall quality of life. Good psychometric
evidence has been reported in previous studies.

Liverpool Seizure Severity Scale (LSSS). The LSSS is a 12 item scale that assesses experiences during and
immediately after a seizure such as loss of consciousness and post-ictal confusion. Each item is scored on a Likert
scale, with higher scores indicating greater seizure severity. Reported test retest reliabilities range from 0.74 — 0.80.
3738 A modified scoring system requires patients to rate only their most severe seizure and demonstrates adequate
reliability, construct validity and responsiveness to change.*

Liverpool Adverse Events Profile (LAEP). ®“The LAEP is a 19 item self-report scale that assesses the frequency of
antiepileptic drug side effects. Using a 4-point Likert scale (1= never a Problem — 4=always a problem), scores are
summed to create a total score (ranging from 19-76, higher scores indicating more symptoms).

Results

Sample characteristics. Participants were primarily male (51%), white (85%), and non-Hispanic (75%) with average
age=47.3 (Range = 18-93). Forty-seven percent were married, 67% had some college or beyond. Fourteen percent
were retired, 22% on disability and 37% were employed either full or part time. Average time since epilepsy
diagnosis was 18.5 years (SD=13.9). Generalized seizures were most frequently experienced (57%) followed by
focal seizures (25%). Mean number of seizures in the past 3 months = 10.7 (SD=37.6). 95% were taking medication
for their seizure disorder, with 64% of those on polytherapy. Twelve percent had undergone surgery for their

epilepsy.

Mean T-Scores and standard deviations on the short forms are shown in Table 19. Epilepsy patients reported
significantly worse cognitive and social function compared to a general population reference group but similar
levels of physical function and greater positive affect and well-being. When compared to a clinical neurological
population, they showed similar levels of stigma, greater anxiety, but less depression, sleep disturbance, fatigue,
and sense of emotional and behavioral dyscontrol.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 19.
Cronbach’s alphas range from .86 to .95 and ICCs from .40 to .80.
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Table 19. Descriptive and reliability statistics for Neuro-QoL short form T-scores

Neuro-Qol Short Form Nitems Nopersons M gpr Mer SD o T-RICCs
Positive Affect & Well Being* 9 118 53.8 8.2 0.95 0.70
Cognitive Function* 8 119 47.8 9.3 0.92 0.76
Lower Extremity Function -Mobility* 8 114 50.4 9.0 0.92 0.80
Upper Extremity Function -Fine Motor, ADL* 8 119 49.0 7.7 0.88 0.77
Ability to Participate in Social Roles and Activities* 8 119 45.3 7.2 0.94 0.40
Satisfaction with Social Roles and Activities* 8 119 45.9 6.5 0.89 0.57
Depression 8 118 47.9 8.3 0.95 0.71
Anxiety 8 118 52.3 8.1 0.93 0.72
Stigma 8 119 50.6 6.7 0.91 0.75
Fatigue 8 119 45.6 9.4 0.95 0.74
Sleep Disturbance 8 119 48.2 9.8 0.86 0.67
Emotional and Behavioral Dyscontrol 8 119 46.3 10.1 0.93 0.74

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function

“Time 1 (baseline) vs. Time 2 (7 days)

M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Spearman correlations between Neuro-Qol short forms and epilepsy-specific and cross-disease measures are shown in Tables 20 and 21.

Table 20. Correlations for Neuro-Qol short form T-scores with epilepsy-specific measures

QOLIE-31
Neuro-Qol Short . Energy/ | Emotional Medication Over'all Social Seizure L|verpoo| Seizure | Liverpool Afjverse
Form Total Cognitive . . Quality . Severity Scale Events Profile
Fatigue | Well-Being Effects . Function | Worry
of Life
Positive Affect & = | 737 xx | sppxx | 543 % | 71 % 423 ** 617%*% | 643%* | 520%* | -361** -563 **
Well Being
Cognitive Function .657 ** .768 ** .483 ** | 423 ** .384 ** 447 ** .378 ** .355 ** -0.061 -.650 **
Lower Extremity | 3354x | 338%¢ | 280** | 0.183 213 * 0168 | .249** | 212* -0.198 -393 **
Function - Mobility
Upper Extremity
Function - Fine .334 ** .281 ** 271 ** .205 * 0.123 210 * .299 ** 232°% -0.207 -.355 **
Motor, ADL
Ability to
Participate in Social | .646 ** 486 ** 466 ** .536 ** 419 ** A58 ** .599 ** 427 ** -.307 * -.523 **
Roles and Activities
Satisfaction with
Social Roles and 544 ** | 386 ** A72 %% | 464 ** 316 ** .383 ** 487 ** .409 ** -0.22 -.340 **
Activities
Depression -.642 ** | -430 ** -.520 ** | -.699 ** -.310 ** -.573 ** -.524 ** -.438 ** .386 ** 457 **
Anxiety -617 ** | 421 ** -.526 ** | -.690 ** -.352 ** -.453 ** -.476 ** -.550 ** 442 ** 482 **
Stigma -577 ** | -361 ** -.419 ** | -504 ** -.359 ** -.419 ** -.570 ** -.497 ** .408 ** A81 **
Fatigue -.584 ** | -405 ** -.665 ** | -.441 ** -.381 ** -.299 ** -.500 ** -.510 ** 487 ** .610 **
Sleep Disturbance -528 ** | -413 ** -460 ** | -.421 ** -.367 ** -.329 ** -.428 ** -471 ** .380 ** .634 **
Emotional and
Behavioral =579 ** | -479 ** -.453 ** | -539 ** -.342 ** -.386 ** -.483 ** -.393 ** 332% .553 **
Dyscontrol

*p <.05; **p<.01
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Table 21. Spearman's Rho Correlations for Neuro-Qol short form T-scores with cross-disease measures

lawton  Ymbol Symbol - Digit PROMIS  PROMIS . EQ-5D
Barthel Digit Search Symbol Pain Scale Global
Neuro-Qol Short Form IADL . . Global Global Index
Index Modalities Raw Coding # . 0-10 HRQL
Scale Physical Mental Score
# Correct Score Correct
Positive Affect & Well Being .185 * 186 * -0.088 -0.03 0.005 480 ** 732 *x -.395 ** 486 ** 597 **
Cognitive Function 317 %% 241**  -0.038 -0.060 0.089 515 ** 520 ** =341 ** 448 ** 329 **
Lower Extremity Function (Mobility) 527*F  220**  0.150 0.126 0.169 450 ** 283 %% 330 ** 490 **  215*
Upper Extremity Function (Fine Motor, ADL ) 597 ** 390 ** 0.157 0.094 318 ** 494 ** 278 ** _.387 ** 515 ** 0.172
Ability to Participate in Social Roles and Activities 357 ** 223%* 0.030 -0.001 0.107 493 ** 617 ** -.35Q ** 495 ** 462 **
Satisfaction with Social Roles and Activities 270 **  0.025 0.020 0.049 0.116 457 ** .530 ** 313 ** 427 ** .568 **
Depression -0.020 -0.067 0.088 -0.041 -0.062 - 417 ** - 722 ** 290 ** -.407 ** -.641 **
Anxiety -0.055  -0.087 0.063 -0.057 -0.086 -.348 ** -561 %% 245 ** -335 %% _5Q3 **
Stigma -0.140  -028*  0.115 0.006 -0.065 -371%%  -530%% 194 % -351 %% .380 **
Fatigue -0.160  -0.045  0.087 -0.004 -0.075 -526 %% 455 %% g1 ** ~357 %% .83 **
Sleep Disturbance -0.120  -0.065  0.128 0.113 0.082 SA23 %% -429%*  0.172 S337 %% 47 **
Emotional and Behavioral Dyscontrol .0.175  -0.038  0.169 0.082 -0.010 -298 **  .498**  0.093 -301%*%  -.393 **

* =p<.05; ** = p< 0.01
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Known groups validity: Statistically significant known group differences were observed between Leeds Seizure
Severity Scale quartile groups and the following Neuro-QolL short forms: Anxiety (F=5.15, p<.01), Depression
(F=5.71, p<.01), Emotional and Behavioral Dyscontrol (F=4.32, p<.01), Fatigue (F=9.08, p<.01), Positive Affect and
Well-being (F=6.3, p<.01), Sleep Disturbance (F=3.36, p<.01), Stigma (F=4.65, p<.01) and Upper Extremity - Fine
Motor, ADL (F=4.07, p<.01).

Responsiveness: Of the 31 planned comparisons, seven were statistically significant and eight exhibited a trend
toward significance, in the predicted direction.

Physical Well-Being: Of the four planned comparisons [Lower Extremity Function-Mobility, Upper Extremity
Function - Fine Motor, ADL, Fatigue, and Sleep Disturbance] two were statistically significant and one exhibited a
trend toward significance, all in the predicted direction. Specifically, a trend toward significance was observed
between patients who reported worse Physical Function — Lower Extremity at six months with those who reported
better functioning (F=2.74; p=.069). Statistically significant differences were observed between patients who
reported worsening at six months with those who reported staying the same or improving in both Fatigue (F=5.11;
p<.01) and Sleep Disturbance (F=3.47, p<.05).

Social/Family Well-Being. Of the three planned comparisons [Ability to Participate in Social Roles and Activities,
Satisfaction with Social Roles and Activities, Stigma] one exhibited a trend toward significance, in the predicted
direction. Specifically, a trend toward significance was observed between patients who reported worse Ability to
Participate in Social Roles and Activities at six months with those who reported improvements in this domain
(F=2.56; p=.082).

Emotional Well-Being. Of the five planned comparisons [Depression, Anxiety, Emotional and Behavioral Dyscontrol,
Stigma, Positive Affect and Well-being] two were statistically significant and two exhibited a trend toward
significance, all in the predicted direction. Specifically, a trend toward significance was observed between patients
who reported worse Anxiety (F=2.62; p=.077) and Emotional Behavioral Dyscontrol (F=3.05; p=.051) at six months
with those who reported improvements in this domain. Statistically significant differences were observed between
patients who reported change in Depression at six months with those who reported change in this domain (F=4.82;
p<.01) and between patients who reported change in Positive Affect and Well-being with those who reported
change in this domain (F=7.21, p<.01).

Cognitive Well-Being. The one planned comparison was not significant.

Symptomatic Well-Being. Of the five planned comparisons [Fatigue, Sleep Disturbance, Emotional and Behavioral
Dyscontrol, Depression, Anxiety] one was statistically significant in the predicted direction, and one exhibited a
trend toward significance. Differences were observed between patients who reported change in Depression at six
months with those who reported change in this domain (F=4.01; p<.05). Differences between those who reported
change in fatigue as well as change in this domain trended toward significance (F=2.37; p=.099)

Overall Quality of Life. Of the twelve planned comparisons [all Neuro-QoL short forms] two were statistically
significant and four exhibited a trend toward significance, all in the predicted direction.

A trend toward significance was observed between patients who reported change in their scores of Emotional and
Behavioral Dyscontrol (F=2.90, p=.060), Anxiety (F=2.85, p=.062), Fatigue (F=2.71, p=.071), and Ability to Participate
in Social Roles and Activities (F=2.70, p=.072). Statistically significant differences were observed between patients
who reported change in Depression over time with those who reported change in this domain (F=3.62; p<.05).
Significant differences were also observed between patients who reported change in Positive Affect and Well-being
at six months compared to those who reported change in this domain (F=6.19, p<.01).

42



Conclusions:

¢ The 12 Neuro-Qol scales demonstrated high internal consistency, ranging from .86 (Sleep disturbance) to
.95 (Depression)

e The Intraclass Correlation Coefficients (ICC) were generally acceptable, ranging from .40 (Ability to
Participate in Social Roles and Activities ) to .80 (Lower Extremity Function — Mobility)

e Convergent and discriminant validity were good, with correlations of the expected strength and in the
expected direction. Neuro-Qol measures discriminated between patients at different levels of disease
severity.

e There is initial evidence of responsiveness. Self-reported changes in physical, emotional and symptomatic
well-being and overall quality of life were reflected in significant changes in conceptually-related Neuro-
QoL short forms.
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Pediatric Epilepsy

Sample characteristics. Participants (N=61) were primarily male (62.3%), white (75.9%), and non-Hispanic (75.4%)
with average age=13.4 (SD=2.6; range = 10 to 18). At baseline, 17.8% reported having seizures daily, 13.3% weekly,
35.6% monthly and 33.3% yearly, and all patients were taking anti-epilepsy drugs at the time of testing.

Mean T-Scores and standard deviations on the short forms are shown in Table 22. Pediatric epilepsy patients
reported better function/less symptoms on all domains compared to the reference group.

Reliability: Internal consistency and 1 week test-retest reliability of the self-report short forms is shown in Table 22.

Cronbach’s alphas range from .44 to .86 and ICCs from .26 to .94.

Table 22. Descriptive and reliability statistics for Neuro-QoL short form T-scores

Neuro-Qol Short Form Nitems  Npersons Mgpr Mer SD Alpha  T-R JICCs
Social Relations — Interactions with Peers* 8 59 52.70 9.77 .62 .60
Cognitive Function* 8 61 48.42 7.25 .68 .76
Depression 8 59 45.16 7.13 .70 71
Anxiety 8 58 49.02 7.58 .70 .49
Stigma 8 61 45.23 5.76 44 .75
Fatigue 8 61 49.07 7.33 .50 .68
Pain 10 59 46.88  6.87 .64 .26
Lower Extremity Function —Mobility* 20 56 95.65%** 9.06 77 .78
Upper Extremity Function -Fine Motor, ADL* 20 59 96.72%** 8.34 .86 .94

* For these banks, a high score indicates better function; for all other banks a high score indicates worse function

“Time 1 (baseline) vs. Time 2 (7 days)

™ These two scales were not calibrated using IRT due to skewed distributions. Possible scores range from 0 (unable

to do) -100 (without difficulty).
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Spearman rho correlations between the Neuro-Qol short forms and the pediatric disease measures are shown in Table 23 and between the Neuro-QolL
short forms and the cross-disease instruments in Table 24.

Table 23. Correlations for Neuro-Qol short form T-scores with disease-specific measures

Neuro-Qol Short PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL MFS MFS MFS MFS

Form Core Emotional Physical Psychosocial School Social Cognitive General Sleep/Rest
Functioning  Functioning Health Functioning  Functioning Fatigue Fatigue Fatigue

Depression - 70%** -.66*** -.36%* -.68%** DY Rkl - Joxx* -.63*** - 5g*** 64X ** S 4T7HEE

Anxiety -.60*** Y Al -.19 - 55%** - 46*** - 37%* S 4T7HEE -4 x* - Joxx* -.39%*

Stigma -.50%** - 41%* -.14 - 57X*x* -42%* - B1*¥* -.34%* -.40** -.36%* -.14

Cognitive Function 53*** A0** .09 53Hxk 53*** 37** 58*** BE6*** Y Skl .30%

Lower Extremity - ABx*E - 44x** =21 - 45¥** -.28%* -.53¥** -.40%* -.38** - 45¥** =21

Function - Mobility

Upper Extremity - 41%* -.25 -.18 -.38%* -.30* - 46*** -.35%* -.39%* -.31%* -17

Function - Fine

Motor, ADL

Fatigue -.28%* -.30%* -.07 -.33% -.31* -.16 S h2Xx* S 4T7HEE S 42X x* -22

Pain - 48%** - 48%** -.25 - 46*** -.33* -.28%* - 48%** - 43Fx* -.36%* o

Social Relations — AQHE* .38** .18 I .22 56 ** 39** .26* 5O*** 27*

Interactions with

Peers

*p <.05; **p <.01; ***p <.001
MFS = Multidimensional Fatigue Scale
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Table 24. Correlations for Neuro-Qol short form T-scores with cross-disease measures

Interactions with Peers

Neuro-Qol Short Form Karnofsky Symbol Digit Symbol Digit Symbol PROMIS PROMIS Pain Scale EQ-5D Global
Performance | Modalities# | Search Raw Coding # Physical Mental (0-10) Index Score | HRQL (0-
Scale Correct Score Correct Function Health 4)
T-Score T-Score

Depression -.20 .08 -.10 .20 - 57*x* - JLREE .23 -.32%* - 43xE

Anxiety -.16 .10 .01 .10 - 57¥** -.60*** .19 -.33% -.40%*

Stigma -.25 .01 -.15 14 -.28% -.34%* .01 -.37%* -.24

Cognitive Function .18 .19 31* .09 AQEE Y Skl -.24 A3EE .29%

Lower Extremity Function -27% .08 -.16 17 -.36%* -.32% 37%* -42%* -.24

- Mobility

Upper Extremity Function -.30%* -.17 - 45%** -11 -.38%* -.30%* .38** - 55 ** -.14

- Fine Motor, ADL

Fatigue -.10 .02 -.20 11 -.326* -.34%* .28% - A8¥** -.37%*

Pain -.25 -13 -.08 .00 - A4x** -.35%* S7H** -.36%* - 40%*

Social Relations — .28* 13 12 .09 A5HE* 34** -.30* 27* .30*

*p <.05; **p <.01; ***p<.001
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Known groups validity: Patients with different seizure frequency (daily, weekly, monthly and yearly) scored
significantly differently on Cognitive Function (F=3.84; p=0.016). The same groupings of seizure frequency yielded
results approaching significance for the anxiety (F=2.57; p=0.068) and fatigue measures (F=2.56; p=0.068).

Responsiveness: Similar to adult patients, we conducted responsiveness analyses on the Neuro-Qol banks using
the Karnofsky Performance Status and the self-reported Global Rating of Change (GRC). Here we report the results
from the GRC-based change. Beginning with the 7-level GRC (range: +3= very much better; 0 = about the same; -3 =
very much worse), we collapsed the three “better” categories into one, and the three “worse” categories into one,
leaving three categories (“better;” “about the same;” “worse”). These three categories were compared using one
way analysis of variance followed by least significant difference testing of adjacent groups when the overall F
statistic was significant. For each analysis, we required that at least 10 patients be represented in each of these
three categories. If fewer than ten patients were represented in a category, it was collapsed with the adjacent
category and the two remaining groups were compared using a t-test. For pediatric epilepsy, less than 10 patients
reported decline in well-being for each GRC question, thus t-tests were used to compare those that declined or
reported no change to those that improved. There were six GRC questions. Five of them queried patients
specifically about change in Physical well-being, Cognitive well-being, Emotional well-being, Social/Family well-
being, and Symptomatic Well-being (Disease-related Symptoms). The sixth GRC item asked about overall quality of
life.

The following indicates which of the 9 pediatric item bank change scores were compared across GRC categories:
Physical well-being Physical Function (Upper extremity and Lower extremity); Fatigue; Pain

Cognitive well-being:  Cognitive Function
Emotional well-being: Depression; Anxiety; Stigma;

Social well-being: Social Relation- Interaction with peers; Stigma
Symptoms: Fatigue; Depression; Anxiety; Pain
Overall: ALL

This resulted in 23 planned comparisons for each wave two clinical validation sample (no adjustment made for
multiple comparisons).

Of the 23 planned comparisons, none were statistically significant.

Conclusions:

* The current sample was generally high functioning.

¢ The 9 Neuro-QolL measures demonstrated high internal consistency. The Intraclass Correlation Coefficients
(ICC) were acceptable, ranging from .26 (Pain) to .94 (Upper Extremity Function- Fine motor, ADL)

e Convergent validity associations with generic and legacy measures were of the expected strength and
direction

* Responsiveness was not as good as we expected. It is hypothesized that this was due to the high
functioning samples recruited in the testing with only a few patients reporting that they were getting worse
at the 6-month follow-up. To test this hypothesis, we evaluated the responsiveness of the pedsQL generic
(Emotional Functioning, Physical Functioning, Psychosocial Functioning, School Functioning, and Social
Functioning). Among 30 possible comparisons, only two significant comparisons were identified:
Psychosocial and Social Functioning for Global Rating of Change of the Symptom Well-Being. We therefore
concluded that this sample had stable conditions over the study period and thus no significant
responsiveness was detected in these analyses.
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Muscular Dystrophies

Sample characteristics. Patients (N=51) were primarily male (84.3%), white (58.8%), and non-Hispanic (62.7%) with
average age=16.3 (SD=3.4; range=10.1 to 21.9). Seventy-seven percent were full time students, 2% were in school
part time, and 4% were employed part-time. Of them, 5.9% (n=3) reported falling daily, 9.8% (n=5) weekly, 9.8%
(n=5) monthly, 19.6% (n=10) rarely fall, yet 54.9% (n=28) were unable to ambulate without a wheelchair. One
patient reported previous spine fracture, 11 (22%) limb fractures, and 17 (33.3%) received lower extremity or
orthopedic surgeries before.

Mean T-Scores and standard deviations on the short forms are shown in Table 25. MD patients generally reported
better functioning/ less symptom severity than the reference group norm with one exception. The exception was
the Social Relations — Interactions with Peers Short Form, on which MD patients scored about 2.5 T-scores worse
than the norm.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 25.
Cronbach’s alphas range from .81 to .98 and ICCs from .61 to .97.
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Table 25. Pediatric MD - Descriptive and reliability statistics for Neuro-QolL short form T-scores

Neuro-Qol Measures Nitems Npersons Mepr Mcr SD o T-R** |CCs
Social Relations — Interactions with Peers* 8 50 47.42 10.15 .90 .87
Cognitive Function* 8 51 50.66 7.02 .81 .80
Depression 8 51 46.27 8.77 91 .62
Anxiety 8 51 50.25 7.45 .85 72
Stigma 8 51 49.29 7 .26 .90 .68
Fatigue 8 51 47.10 8.17 .81 .66
Pain 10 51 49.58 8.76 .93 73
Lower Extremity (Mobility)* "°' 20 22 54.02%** 23.05 .90 65
Upper Extremity (Fine Motor, ADL) * 20 51 53.63%** 36.13 .98 .97

* For these banks, a high score indicates better function; for all other banks a high score indicates worse function

** Time 1 (baseline) vs. Time 2 (7-days)

*** These two scales were not calibrated using Item Response Theory models due to skewed distributions. Possible scores range from 0 -100

M gpr — Mean General Population T-Score; Mcr- Mean Clinical T-Score

NOTE

to do” for these patients on the Lower Extremity Function items, mean = 23.73.
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Validity: Spearman rho correlations between the Neuro-Qol short forms and the pediatric disease measures are shown in Table 26 and between the Neuro-QolL
short forms and the cross-disease instruments in Table 27.

Table 26. Correlations for Neuro-Qol short form T-scores with disease-specific measures

Interactions with Peers

Neuro-QolL Short Form PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL Multidimensional MFS MFS MFS
Core Emotional Physical Psychosocial School Social Fatigue Scale Cognitive General Sleep/Rest

Functioning | Functioning Health Functioning | Functioning (MFS) Fatigue Fatigue Fatigue

Depression - 74%** - 74%** -.01 - 75%** - 59X ** - 57%x* -.58%** - 55%** - 5g%** -.33*

Anxiety - 70%** - J2KxE -.13 - J2KxE - 58%** - 46%** - 57%x* - 48%** - 58%** -.40**

Stigma - 73%xE - 53%x* .09 - 74%** - 52%kx* - 73xE - 48%** -.37%* Y Akl -.35%

Cognition 59 k¥ AQ** .10 B1*E* B2*E* AQ** 59 k¥ B1HE* A8HE* .36*

Lower Extremity Function -.20 =12 .28 -.20 -.22 -.28 -.08 -.15 -.06 12

- Mobility

Upper Extremity Function -.04 -.19 -.31%* -.04 -.08 .08 .03 -.08 .01 21

- Fine Motor, ADL

Fatigue -.68%** - 51kx* -.04 - 70%** - B1*** - 52%x* -.66%** - 57*x* -.63*** -.50%**

Pain - 73%xE -.58%** .09 - 74%** - 57*** -.62%** - 74%** - 53kx* -.65*** -.69***

Social Relations — ALx* AQ** -.01 Ax* A1** .32% .36* .38** 37** 13

*p <.05; **p <.01; ***p<.001
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Table 27. Correlations for Neuro-Qol short form T-scores with cross-disease measures

Neuro-Qol Short Form Karnofsky Symbol Symbol Digit PROMIS | PROMIS Pain EQ-5D Global
Performance Digit Search Symbol Physical Mental Scale Index HRQL
Scale Modalities Raw Coding # | Function Health (0-10) Score (0-4)
# Correct Score Correct T- Score T-Score
Depression -.05 -.40** -.32% -.35% -.34* - 70%** |27 -.20 -.40**
Anxiety .04 -.19 -.22 -.30 -.35% - A8¥** AL1E* -.20 -.28
Stigma -.05 -.33% - 41%* -.32% - 42%* -.60*** .38%* -.23 -.25
Cognition -.16 .29* 27 .30 .34* .34* -.25 -.001 .26
Lower Extremity Function - Mobility -.62%* .01 =22 -.18 -.28 -.32 -.05 -.37 -.10
Upper Extremity Function - Fine Motor, -.82%** -.26 -.40%* - 45%* -.35% -.29 -.20 S 72%x*F 1 -1
ADL
Fatigue .33% -.25 -.32% -.25 -.39%* -.37% 37%* .19 -.18
Pain .23 -.34% -.22 -.31% S 51F*E | 43 TJ1EXHE -.26 -.15
Social Relations — Interactions with -13 ATHE* 27 37* .05 A9*E* |- 26 .15 A3
Peers

*p <.05; **p <.01; ***p <.001
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Convergent Validity: The global quality of life item “l am content with the quality of my life right now” (20.4% -Not
at all or A little bit; 44.9% - Somewhat or Quite a bit; 34.7% - Very much) was used to evaluate the convergent
validity of the pediatric Neuro-QolL measures. Depression, Anxiety, and Social Relation-Interaction with Peers were
statistically significant, F=7.32 (p=0.002), 3.51 (p=0.038), and 6.10 (p=0.004), respectively. Cognitive Function
approached significance, F=2.97 (p=.06). Post-hoc comparisons showed that all significant comparisons were in the
predicted direction, with effect size range from 0.75 to 1.58.

Responsiveness: The same 23 planned comparisons as described in pediatric epilepsy were conducted. Asin the
pediatric epilepsy sample, less than 10 patients reported decline in well-being for each GRC question, thus t-tests
were used to compare those that declined or reported no change with those that improved. Results for these
responsiveness analyses are presented below. Only those that achieved statistical significance are summarized.

Of the 23 planned comparisons, five were statistically significant.
Social/Family Well-being: Of the two planned comparisons, Stigma was significant, t=3.57 (p=.004). Those who

reported improved social/family well-being reported a greater decrease in stigma scores than those who reported
no change or decline in social/family well-being with an effect size of 0.498.

Emotional Well-being: Of the three planned comparisons, Stigma was statistically significant, t=-6.82 (p<0.0001)
effect size of 0.667.. Specifically, patients who reported “better” Emotional Well-being exhibited a greater
decrease in stigma score than those who reported no change or a decrease in emotional well-being.

Cognitive Well-being: The one planned comparison was significant. Those who reported no change or decline in
cognitive function exhibited decreased scores on the cognitive function measure from time 1 to time 3, t=2.91
(p=0.017), effect size of -0.261.

Overall Well-being: Of seven planned comparisons, two were significant. Stigma was significant, with those
reporting increased overall well-being scoring lower on the stigma measure at time 3 than time 1 (t=2.79; p=.002)
with an effect size of -0.49. Cognitive Function was also significant (t=3.92; p=0.002). Those reporting no change or
decrease in well-being scored lower on the cognitive function measure at time 3 than time 1, with an effect size of -
0.28.

Conclusions:

e The 9 Neuro-QoL measures demonstrated high internal consistency (alpha range from 0.81-0.98).

e The Intraclass Correlation Coefficients (ICC) were acceptable, ranging from .62 (Depression) to .97 (Upper
Extremity Function- Fine motor, ADL)

e Convergent validity with generic and legacy measures were of the expected strength and direction

e Stigma and Cognitive Function were sensitive to change in all planned comparisons.
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General Conclusions/Discussion

This manual summarizes the procedures and initial findings from Neuro-QolL item bank development and clinical
validation field testing. Overall, the Neuro-Qol short forms demonstrated excellent internal consistency across all
diseases. Test-retest reliability was acceptable, but varied between disease groups. It was uniformly high for
stroke and MS, but a few short forms had lower than expected ICCS when used with ALS, PD, adult and pediatric
epilepsy, and muscular dystrophy patients. Validity of the Neuro-QoL short forms and scales was supported by 1).
correlations with generic and disease-specific measures that were of the expected strength and direction; 2). ability
of the short forms to discriminate between patients grouped by disease severity level or other clinical factor.
Responsiveness to change studies and clinical research reports will accrue over time.

Additional Neuro-Qol analyses have been performed since the measures were publicly released in 2010. These
analyses resulted in the development of a single adult Cognitive Function item bank comprised of items measuring
both executive function and general concerns. This bank replaces the Applied Cognition — Executive Function and
Applied Cognition — General Concerns item banks. We also recalibrated the pediatric Fatigue and Cognitive
Function item banks using data obtained from a general population sample. All related statistics and tables reflect
these changes. Work done by others and ourselves has broadened Neuro-Qol’s applicability by enabling
comparisons to non-neurological conditions. These types of comparisons are made possible by work of the
PROsetta Stone (www.prosettastone.org) project, which provides tables to convert scores on Neuro-QolL measures
to scores on measures from the Patient Reported Outcome Measurement Information System (PROMIS). Finally,
additional translations of Neuro-QoL continue to be developed. The latest translations can be requested through
Assessment Center (www.assessmentcenter.net ).

For Further Information

Neuro-Qol instruments are freely available at www.assessmentcenter.net. The User Manual, and Technical Report,
as well as a list of publications, are posted on the Neuro-QolL website (www.neurogol.org).
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APPENDIX A - Statistics Tables and Figures

Item Statistics- Adult: Included, Excluded, Calibrated, and Uncalibrated
Table 28: IRT parameters for the calibrated items in the Cognitive Function bank.
For items NQCOG15r1 through NQCOG40r1, the rating scale is: 5 = None; 4 = A little; 3 = Somewhat; 2 = A lot; 1 = Cannot Do.

For items NQCOG46r1 through NQCOG86r1, item context is In the past 7 days, and the rating scale is: 5= Never; 4= Rarely (once); 3 = Sometimes (2-3 times0; 2 =
Often (once a day); 1= Very Often (several times a day)

Neuro-QolL PROMIS | Item Content
Item Name Item -4 ; ; ; ;
Name s |2 s |2 |2
- = E = =
NQCOG15r1 How much DIFFICULTY do you currently have keeping track of time (eg., using a 1.48 -3.50 -2.27 -1.31 | -0.37
clock)?
NQCOG16rl How much DIFFICULTY do you currently have checking the accuracy of financial 1.77 -3.22 -1.87 -1.09 | -0.20
documents, (e,g., bills, checkbook, or bank statements)?
NQCOG22r1 How much DIFFICULTY do you currently have reading and following complex 1.99 -2.78 -1.93 -1.05 | -0.18
instructions (e.g., directions for a new medication)?
NQCOG24r1 How much DIFFICULTY do you currently have planning for and keeping 2.00 -3.02 -1.88 -0.97 |-0.13
appointments that are not part of your weekly routine, (e.g., a therapy or doctor
appointment, or a social gathering with friends and family)?
NQCOG25r1 How much DIFFICULTY do you currently have managing your time to do most of 1.91 -2.94 -1.86 -0.85 | 0.22
your daily activities?
NQCOG26r1 How much DIFFICULTY do you currently have planning an activity several days in 2.02 -3.06 -1.83 -0.91 |-0.18
advance (e.g., a meal, trip, or visit to friends)?
NQCOG31r1 How much DIFFICULTY do you currently have getting things organized? 1.79 -2.86 -1.68 -0.81 | 0.30
NQCOG38r1 How much DIFFICULTY do you currently have remembering where things were 1.87 -3.04 -1.82 -0.83 | 0.45
placed or put away (e.g., keys)?
NQCOG39r1 How much DIFFICULTY do you currently have remembering a list of 4 or 5 errands 1.75 -2.57 -1.50 -0.61 | 0.68
without writing it down?
NQCOG40r1 How much DIFFICULTY do you currently have learning new tasks or instructions? 2.27 -2.75 -1.80 -0.90 | 0.10
NQCOG46rl | made simple mistakes more easily. 2.51 -2.28 -1.74 -0.87 | 0.29
NQCOG53r1 Words | wanted to use seemed to be on the “tip of my tongue.” 1.90 -2.38 -1.56 -0.45 | 0.86
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NQCOG64r1 | had to read something several times to understand it. 2.28 -2.36 -1.61 -0.56 | 0.53
NQCOG65r1 | had trouble keeping track of what | was doing if | was interrupted. 3.25 -2.14 -1.39 -0.63 | 0.34
NQCOG66rl | had difficulty doing more than one thing at a time. 3.16 -1.98 -1.46 -0.62 | 0.18
NQCOG67r1 | had trouble remembering whether | did things | was supposed to do, like taking a 2.35 -2.25 -1.53 -0.73 | 0.11
medicine or buying something | needed.
NQCOG68rl | had trouble remembering new information, like phone numbers or simple 2.59 -2.09 -1.43 -0.73 | 0.10
instructions.
NQCOG69rl | walked into a room and forgot what | meant to get or do there. 1.67 -2.61 -1.62 -0.53 | 0.80
NQCOG70r1 | had trouble remembering the name of a familiar person. 2.53 -2.45 -1.64 -0.85 | 0.01
NQCOG72r1 | had trouble thinking clearly. 3.74 -1.95 -1.41 -0.76 | 0.05
NQCOG73rl1 | reacted slowly to things that were said or done. 3.93 -1.95 -1.41 -0.79 | -0.07
NQCOG74r1 | had trouble forming thoughts. 3.10 -1.89 -1.41 -0.81 | -0.11
NQCOG75r1 My thinking was slow. 3.23 -1.86 -1.37 -0.75 | -0.06
NQCOG77r1 | had to work really hard to pay attention or | would make a mistake. 3.02 -1.96 -1.36 -0.70 | 0.01
NQCOG80r1 | had trouble concentrating. 3.32 -1.90 -1.41 -0.61 | 0.20
NQCOG83r1 | had trouble getting started on very simple tasks. 3.47 -1.93 -1.40 -0.75 | -0.03
NQCOG84r1 | had trouble making decisions. 3.18 -1.96 -1.36 -0.70 | 0.03
NQCOG86r1 | had trouble planning out steps of a task. 3.73 -2.04 -1.45 -0.83 | -0.12
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Table 29: Uncalibrated items from the Cognitive Function bank.
For items item, the item context is In the past 7 days, and the response scale is: 5= Never; 4= Rarely (once); 3= Sometimes (2-3 times);
2= Often (once a day); 1= Very Often (several times a day)

Neuro-Qol Item Name | Item Content

NQCOG43 | got confused, for example, | did not know where | was.

NQCOG44 | had difficulty paying attention for a long period of time.

NQCOG45 | felt like my mind went blank.

NQCOG47 After | made a mistake, | got stuck and couldn’t figure out a new way to go.

NQCOG48 “I'had trouble recognizing my mistakes right away

NQCOG49 | had trouble saying what | mean in conversations with others.

NQCOG50 | was told that | start talking before the other person finishes.

NQCOG51 | was told that | repeat myself.

NQCOG52 | was a worse listener than usual

NQCOG54 | had trouble finding the right word(s) to express myself.

NQCOG55 | used the wrong word when | referred to an object.

NQCOG56 | communicated by gestures, for example, moving my head, pointing or sign language.
NQCOG57 My speech was understood only by a few people who know me well.

NQCOG58 | had to repeat myself so others could understand me.

NQCOG59 I slurred or stuttered while speaking.

NQCOG60 | had to talk very slowly to make myself understood.

NQCOG62 | had trouble recalling the name of an object.

NQCOG63 | had trouble recognizing familiar words on a page.

NQCOG71 | forgot to do things like turn off the stove or turn on my alarm clock.

NQCOG76 My thinking was confused.

NQCOG78 | had trouble adding or subtracting numbers in my head.

NQCOG79 | made mistakes when writing down phone numbers.

NQCOG81 | had trouble spelling words correctly when writing.

NQCOG82 | had trouble keeping track of the day or date.

NQCOG85 When | had something to do that takes a long time, | had trouble deciding where to start.
NQCOG87 | needed medical instructions repeated because | could not keep them straight.
NQCOG88 When | was reading | needed to use a ruler or my finger to keep track of which line | was on.
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For each item, the item context is How much DIFFICULTY do you currently have..., and the response scale is: 5= None; 4= A little; 3= Somewhat;
2= A lot; 1= Cannot Do

Neuro-Qol Item Name Item Content

NQCOGO05 making yourself understood to familiar people over the phone?

NQCOGO06 making yourself understood to other people during ordinary conversations?
NQCOGO07 describing something that has happened to you so that others can understand you?
NQCOGO09 putting words together to form grammatically correct sentences?

NQCOG12 reading simple material (e.g., a menu or the TV or radio guide)?

NQCOG13 reading the newspaper or magazine?

NQCOG14 understanding information on food labels?

NQCOG17 counting the correct amount of money when making purchases?

NQCOG18 doing calculations in your head while shopping (e.g., 30% off, etc.)?

NQCOG19 using information on the bill to figure out where to call if you have a problem?

carrying on a conversation with a familiar person in a noisy environment (e.g., at a party or
NQCOG20 meeting)?

NQCOG21 following a series of dialing instructions (e.g., a recorded message "Press 1 for...")?

NQCOG23 looking up a phone number or address in the phone book?

NQCOG27 have taking care of complicated tasks like managing a checking account or getting appliances
fixed?

NQCOG28 do you currently have keeping important personal papers such as bills, insurance documents and
tax forms organized?

NQCOG29 handling an unfamiliar problem (e.g., getting the refrigerator fixed)?

planning for and completing regularly scheduled weekly tasks, such as taking out the trash or doing
NQCOG30 laundry?

NQCOG32 planning what to do in the day?
NQCOG33 explaining how to do something involving several steps to another person?
NQCOG34 using a local street map to locate a new store or doctor's office?

dialing familiar numbers such as a family member or doctor (without losing your place or
NQCOG35 misdialing)?

NQCOG36 reading a long book (over 100 pages) over a number of days?
NQCOG37 remembering to take medications at the appropriate time?
NQCOG41 using a map to tell where to go?

NQCOG42 understanding pictures that explain how to assemble something?
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Table 30: Items excluded from the Cognitive Function item bank
For each item, the item context is How much DIFFICULTY do you currently have..., and the response scale is: 5= None; 4= A little; 3= Somewhat;
2= A lot; 1= Cannot Do

Neuro-Qol Item Name Item Content

NQCOGO01 writing notes to yourself, such as appointments or 'to do' lists?
NQCOGO02 composing a brief note or e-mail to someone?

NQCOGO03 understanding familiar people during ordinary conversations?
NQCOG04 understanding family and friends on the phone?

carrying on a conversation with a small group of familiar people (e.g., family or a few
NQCOG08 friends)?

NQCOG10 organizing what you want to say?
NQCOG11 speaking clearly enough to use the telephone?
NQCOG61 My speech was difficult for others to understand
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Table 31: IRT parameters for the calibrated items in the Upper Extremity bank.

For items NQUEXO03 through NQUEX15, the rating scale is: 5 = No Difficulty; 4 = A Little Difficulty; 3 = Some Difficulty; 2 = A Lot of Difficulty; 1 = Can’t Do.
For items NQUEX19 through NQUEX44, the rating scale is: 5 = Without Any Difficulty; 4 = With a Little Difficulty; 3 = With Some Difficulty; 2 = With Much
Difficulty; 1 = Unable to Do.

Neuro-QolL PROMIS | Item Content
Item Name | Item g ; g ; ;
Name % 2 2 2 2
£ g 4 g $
g | £ £ |E |£
NQUEX03 How much DIFFICULTY do you currently have using a spoon to eat a meal? 2.66 -3.71 -3.12 -2.39 | -1.94
NQUEX04 How much DIFFICULTY do you currently have putting on a pullover shirt? 3.95 -3.05 -2.50 -2.01 |-1.39
NQUEX05 How much DIFFICULTY do you currently have taking off a pullover shirt? 3.63 -3.06 -2.48 -1.94 | -1.29
NQUEX06 How much DIFFICULTY do you currently have removing wrappings from small
objects? 3.25 -3.06 -2.19 -1.64 | -1.04
NQUEX15 How much DIFFICULTY do you currently have opening medications or vitamin
containers (e.g., childproof containers, small bottles)? 2.51 -2.99 -2.27 -1.75 | -0.99
NQUEX19 PFA22 Are you able to open previously opened jars? 2.87 -3.22 -2.73 -2.16 | -1.47
NQUEX20 PFA50 Are you able to brush your teeth? 3.13 -3.66 -3.22 -2.68 | -2.03
NQUEX23 PFB22 Are you able to hold a plate full of food? 3.62 -2.68 -2.30 -1.92 | -1.38
NQUEX28 PFA35 Are you able to open and close a zipper? 4.24 -2.86 -2.29 -2.03 | -1.47
NQUEX29 PFA40 Are you able to turn a key in a lock? 4.68 -2.95 -2.55 -2.11 | -1.63
NQUEX30 PFA43 Are you able to write with a pen or pencil? 2.11 -3.97 -2.61 -2.00 |-1.43
NQUEX31 PFA47 Are you able to pull on trousers? 3.50 -3.03 -2.57 -2.01 |-1.33
NQUEX32 PFA54 Are you able to button your shirt? 4.19 -2.51 -2.07 -1.68 | -1.17
NQUEX33 PFA55 Are you able to wash and dry your body? 3.51 -2.98 -2.56 -1.98 | -1.44
NQUEX36 PFB21 Are you able to pick up coins from a table top? 3.08 -3.32 -2.57 -2.01 |-1.33
NQUEX37 PFB26 Are you able to shampoo your hair? 3.54 -2.78 -2.50 -2.15 | -1.64
NQUEX38 PFB41 Are you able to trim your fingernails? 3.66 -2.25 -2.02 -1.75 | -1.27
NQUEX39 PFA46 Are you able to cut your toe nails? 2.60 -1.98 -1.68 -1.23 | -0.61
NQUEX41 PFAQ9 Are you able to bend down and pick up clothing from the floor? 2.26 -2.94 -2.32 -1.74 | -1.07
NQUEX44 Are you able to make a phone call using a touch tone key-pad? 2.45 -3.94 -3.47 -2.76 | -2.08
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Table 32: Uncalibrated items from the Upper Extremity bank.

Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQUEXO01

How much DIFFICULTY do you currently have using a fork to eat a meal?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX02

How much DIFFICULTY do you currently have applying spreads to bread using a knife?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX07

How much DIFFICULTY do you currently have chopping or slicing vegetables (e.g.,
onions or peppers)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEXO08

How much DIFFICULTY do you currently have reaching behind your back to put a belt
through a loop?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEXO09

How much DIFFICULTY do you currently have shaving your neck and face safely and
thoroughly with an electric razor?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX10

How much DIFFICULTY do you currently have shaving your legs and underarms safely
and thoroughly with an electric razor?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX11

How much DIFFICULTY do you currently have playing cards or Bingo or other light
recreational activities?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo
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Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQUEX12

How much DIFFICULTY do you currently have picking up a gallon carton of milk with
one hand and setting it on the table?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX13

How much DIFFICULTY do you currently have pounding a nail with a hammer to hang a
picture?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQUEX14

How much DIFFICULTY do you currently have holding a screw and screwing it in tight
with a manual screwdriver?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX16

How much DIFFICULTY do you currently have cleaning yourself after a bowel
movement?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX17

How much DIFFICULTY do you currently have pulling up and fastening your pants after
a bowel movement?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX18

How much DIFFICULTY do you currently have putting a Band-Aid or gauze pad on
yourself?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX21

PFB16

Are you able to press with your index finger (for example ringing a doorbell)?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

NQUEX22

PFB19

Are you able to squeeze a new tube of toothpaste?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

67




Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQUEX24

PFB33

Are you able to remove something from your back pocket?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX25

Are you able to wash your face with a washcloth?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX26

PFC49

Are you able to water a house plant?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX27

PFA28

Are you able to open a can with a hand can opener?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX34

PFB15

Are you able to change the bulb in a table lamp?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX35

PFB20

Are you able to cut a piece of paper with scissors?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX40

PFA52

Are you able to tie your shoelaces?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX42

PFB34

Are you able to change a light bulb overhead?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX43

PFC42

Are you able to open a tight or new jar?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do
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Table 33: IRT parameters for the Lower Extremity item bank.

Neuro-QolL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOBO01

How much DIFFICULTY do you currently have standing up from an
armless straight chair (e.g., dining room chair)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.83

-2.50

-1.90

-1.24

-0.47

NQMOBO03

How much DIFFICULTY do you currently have sitting down on and
standing up from a chair with arms?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

3.25

-3.22

-2.48

-1.70

-0.91

NQMOB04

How much DIFFICULTY do you currently have moving from sitting at
the side of the bed to lying down on your back?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

2.56

-3.23

-2.41

-1.79

-1.11

NQMOBO06

How much DIFFICULTY do you currently have standing up from a low,
soft couch?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.64

-2.38

-1.42

-0.90

-0.03

NQMOBO08

How much DIFFICULTY do you currently have going up and down a
flight of stairs inside, using a handrail?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.33

-2.46

-1.77

-1.21

-0.54

NQMOBO09

How much DIFFICULTY do you currently have walking on uneven
surfaces (e.g., grass, dirt road or sidewalk)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.85

-2.58

-1.72

-1.04

-0.35

NQMOB11

How much DIFFICULTY do you currently have walking around one
floor of your home?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.77

-2.95

-2.47

-1.92

-1.24

NQMOB16

How much DIFFICULTY do you currently have taking a 20-minute
brisk walk, without stopping to rest?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

2.68

-1.48

-1.09

-0.70

-0.10
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Neuro-QolL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOB17

How much DIFFICULTY do you currently have walking on a slippery
surface, outdoors?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

2.85

-1.85

-1.08

-0.51

0.38

NQMOB21

How much DIFFICULTY do you currently have climbing stairs step
over step without a handrail? (alternating feet)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.75

-1.58

-1.07

-0.64

-0.07

NQMOB23

How much DIFFICULTY do you currently have walking in a dark room
without falling?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

2.34

-2.52

-1.73

-1.20

-0.51

NQMOB25

PFA12

Are you able to push open a heavy door?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

2.78

-2.67

-1.86

-1.21

-0.37

NQMOB28

PFA23

Are you able to go for a walk of at least 15 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

2.93

-1.83

-1.54

-1.18

-0.66

NQMOB30

PFA30

Are you able to step up and down curbs?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.89

-2.44

-1.93

-1.42

-0.80

NQMOB31

PFA31

Are you able to get up off the floor from lying on your back without
help?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

3.26

-1.71

-1.25

-0.80

-0.18

NQMOB32

PFA45

Are you able to get out of bed into a chair?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.45

-2.89

-2.33

-1.76

-1.19
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Neuro-QolL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOB33

PFA53

Are you able to run errands and shop?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

3.02

-2.26

-1.88

-1.36

-0.79

NQMOB26

PFA56

Are you able to get in and out of a car?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.30

-3.05

-2.29

-1.47

-0.67

NQMOB37

PFC45

Are you able to get on and off the toilet?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

3.63

-3.04

-2.46

-1.81

-1.23
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Table 34: Uncalibrated items from the Lower Extremity bank.

Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQMOB02

How much DIFFICULTY do you currently have sitting down on an armless straight chair
(e.g., dining room chair)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQMOBO05

How much DIFFICULTY do you currently have moving from lying on your back to sitting on
the side of the bed?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOBO07

How much DIFFICULTY do you currently have sitting down on a low, soft couch?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB10

How much DIFFICULTY do you currently have opening a window above shoulder height,
while standing?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB12

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB13

How much DIFFICULTY do you currently have running 45 minutes?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB14

How much DIFFICULTY do you currently have running up and down an incline?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do
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Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQMOB15

How much DIFFICULTY do you currently have walking 45 minutes on an even surface?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB18

How much DIFFICULTY do you currently have getting into and out of a kneeling position?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB19

How much DIFFICULTY do you currently have using an escalator?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB20

How much DIFFICULTY do you currently have crossing the road at a 4-lane traffic light
with curbs?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB22

How much DIFFICULTY do you currently have going up and down three flights of stairs
inside, using a handrail?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB24

How much DIFFICULTY do you currently have walking in a busy place (e.g., crowded store)
without losing your balance?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB27

PFA39

Are you able to run at a fast pace for two miles?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

NQMOB29

Are you able to run or jog for 10 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do
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Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQMOB34

PFB9

Are you able to jump up and down?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQMOB35

Are you able to run for 5 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQMOB36

How difficult is it for you to go for a walk of at least 15 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

NQASDO2

How much DIFFICULTY do you currently have walking on uneven surfaces (e.g., grass, dirt
road or sidewalk) with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASDO3

How much DIFFICULTY do you currently have sitting down or standing up from a low, soft
couch with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO4

How much DIFFICULTY do you currently have sitting down on an armless straight chair,
using a wheelchair?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO5

How much DIFFICULTY do you currently have propelling / driving a wheelchair for at least
15 minutes?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO6

How much DIFFICULTY do you currently have going up and down three flights of stairs
inside, using a handrail with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do
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Neuro-QolL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQASDOS8

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO7

How much DIFFICULTY do you currently have going up and down a flight of stairs inside,
using a handrail with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO9

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle from a wheelchair?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASD10

How much DIFFICULTY do you currently have descending 3-5 stairs without a handrail
with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASD11

How much difficulty do you currently have going for a walk of at least 15 minutes with
your walking aid?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1 =Unable to do

NQASD12

Are you able to get in and out of a car with your walking aid?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1 =Unable to do

NQASD13

Are you able to get in and out of a car from a wheelchair?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1= Unable to do
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Table 35: IRT parameters for the Fatigue item bank
For each item, item context is In the past 7 days, and the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

i (o] o <

2 S p S S

g 2| 2| 2| :2

Neuro-QolL £ 4 4 4 4
Item Name Item Stem 2 = = = =
NQFTGO1 I needed help doing my usual activities because of my fatigue. 2.72 | -0.68 | 0.00 0.94 | 1.86
NQFTGO02 | had to limit my social activity because | was tired. 361 |-0.75 |-0.13 | 0.75 |1.91
NQFTGO03 | needed to sleep during the day. 1.89 |-1.20 |-0.41 |0.84 | 1.88
NQFTG04 | had trouble starting things because | was too tired. 3.84 |-0.92 |-0.25 |0.82 |1.88
NQFTGO5 | had trouble finishing things because | was too tired. 3.74 |-1.05 | -0.30 |0.80 | 1.92
NQFTGO06 | was too tired to do my household chores. 424 |-0.96 |-0.25 | 0.66 | 1.67
NQFTGO07 | was too tired to leave the house. 3.94 |-0.60 | 0.05 094 | 191
NQFTGO08 | was too tired to take a short walk. 297 | -0.68 |-0.09 |0.69 |1.57
NQFTG09 | was too tired to eat. 2.71 | -0.20 | 0.69 1.81 |2.72
NQFTG10 | was frustrated by being too tired to do the things | wanted to do. 4.15 | -0.72 | -0.24 | 043 |1.17
NQFTG11 | felt that | had no energy. 458 |-1.18 | -0.42 |0.33 |1.30
NQFTG12 | was so tired that | needed to rest during the day. 3.52 |-1.11 | -0.38 |0.62 |1.42
NQFTG13 | felt exhausted. 468 |-0.93 |-0.25 | 0.60 |1.42
NQFTG14 | felt tired. 399 |-1.64 | -0.74 0.31 | 1.34
NQFTG15 | felt fatigued. 453 | -1.30 | -0.47 041 | 1.37
NQFTG16 | felt weak all over. 3.13 | -0.66 | 0.04 0.89 | 1.69
NQFTG17 | needed help doing my usual activities because of weakness. 3.30 | -0.27 | 0.36 1.20 | 2.09
NQFTG18 | had to limit my social activity because | was physically weak. 3.29 | -0.28 | 0.36 1.04 | 1.85

| had to force myself to get up and do things because | was physically too

NQFTG20 weak. 3.15 | -0.36 | 0.26 1.04 | 2.01

The Fatigue Item Bank had one uncalibrated item: (NQFTG19) | had enough physical strength to do the things | wanted to do.
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Table 36: IRT parameters for the Sleep Disturbance short form
For each item, the item context is In the past 7 days, and the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

- ~N ) <
2| =z =z| 3| =
o o o o o
- = < = <
Neuro-QolL £ 4 4 4 4
Item Name | Item Stem S = £ = £
NQSLPO2 I had to force myself to get up in the morning. 159 | -0.59|0.32 | 1.33 | 2.29
NQSLPO3 | had trouble stopping my thoughts at bedtime. 2.30|-0.59|0.14 | 1.03 | 2.00
NQSLPO4 | was sleepy during the daytime. 1.60 | -1.82 | -0.77 | 0.69 | 1.95
NQSLPO5 I had trouble sleeping because of bad dreams. 1.67 | 0.53 | 1.57 | 2.53 | 3.52
NQSLPO7 I had trouble falling asleep. 2.24 | -0.62 | 0.28 | 1.26 | 2.15
NQSLP12 Pain woke me up. 1.34 | 0.05 | 0.84 | 2.00 | 3.45
| avoided or cancelled activities with my friends because | was tired
NQSLP13 from having a bad night's sleep. 247 | 0.50 | 1.12 | 2.09 | 2.97
| felt physically tense during the middle of the night or early morning
NQSLP18 hours. 1.80 | 0.57 | 1.13 | 2.31 | 3.76
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Table 37: Uncalibrated items for the Sleep Disturbance short form
For each item, the item context is In the past 7 days, and the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

Neuro-QolL
Item Name | Item Stem

NQSLP19 During the night | was awakened by stiffness and had trouble getting back to sleep.
NQSLP20 | had restless feelings in my legs in the evening or night.

NQSLPO8 | had an urge to move my legs when | was sitting still or lying down.

NQSLP09 My legs jerked or twitched repeatedly during sleep.

| experienced numbness or tingling in my arms or legs which woke me from sleep at
NQSLP10 night.

NQSLP14 I had hallucinations at night (seeing or hearing things that do not exist).
NQSLP16 | screamed during sleep.
NQSLP17 | kicked, punched, or swung my arms during sleep.

Table 38: Items excluded from the Sleep Disturbance short form
For each item, the item context is: In the past 7 days, and the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

Neuro-QoL | PROMIS Item

Item Name | Name Item Stem

NQSLPO1 Sleep50 | woke up too early and could not fall back asleep.
NQSLPO6 Sleep87 | had trouble staying asleep.

NQSLP11 | experienced tremor upon waking.

NQSLP15 Taking medicine helped me sleep.
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Table 39: IRT parameters for the Depression item bank
For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QolL | PROMIS o _;- g g :

Item Item 3 ] ] ] ]

Name Name w - - - @

€ o o o o

Item Stem 2 = i = =
NQDEP0O2 | EDDEPO4 | felt worthless. 4.77 -0.10 | 0.29 1.03 1.62
NQDEP03 | EDDEPO5 | felt that | had nothing to look forward to. 4.43 -0.21 | 0.37 0.87 1.54
NQDEP04 | EDDEPO6 | felt helpless. 4.32 -0.22 | 0.37 0.98 1.53
NQDEPO5 | EDDEPO7 | withdrew from other people. 3.47 -0.20 | 0.28 1.03 1.71
NQDEP06 | EDDEPO8 | felt that everything | did was an effort. 2.66 -0.54 | 0.08 0.92 1.50
NQDEPO7 | EDDEPOQ9 | felt that nothing could cheer me up. 4.67 -0.11 | 0.45 1.12 1.76
NQDEP08 | EDDEP10 | was critical of myself for my mistakes. 2.67 -0.67 | -0.06 | 0.88 1.59
NQDEP10 EDDEP17 | felt sad. 3.71 -0.72 -0.02 0.79 1.54
NQDEP11 | EDDEP19 | felt that | wanted to give up on everything. 4.52 0.05 0.44 1.03 1.66
NQDEP12 | EDDEP28 | felt lonely. 3.68 -0.32 | 0.19 0.92 1.65
NQDEP13 | EDDEP29 | felt depressed. 5.79 -0.31 |0.22 0.94 1.42
NQDEP14 | EDDEP31 | felt discouraged about the future. 3.99 -0.52 | 0.05 0.68 1.33
NQDEP18 | EDDEP35 | found that things in my life were overwhelming. 3.44 -0.28 | 0.25 1.03 1.68
NQDEP19 | EDDEP36 | I felt unhappy. 4.70 -0.69 |0.01 |0.84 1.74
NQDEP20 | EDDEP38 | felt unloved. 3.23 -0.08 | 0.43 1.16 1.70
NQDEP21 | EDDEP39 | felt | had no reason for living. 4.38 0.38 0.78 1.33 1.92
NQDEP23 EDDEP41 | felt hopeless. 5.24 0.02 0.49 1.15 1.72
NQDEP24 | EDDEP45 | felt that nothing was interesting. 4.12 -0.08 | 0.49 1.22 1.91
NQDEP25 | EDDEP46 | felt pessimistic. 2.76 -0.46 | 0.26 1.06 1.79
NQDEP26 | EDDEP47 | had trouble keeping my mind on what | was doing. 2.42 -0.50 |0.23 1.29 2.14
NQDEP27 | EDDEP48 | felt that my life was empty. 4.99 -0.03 | 0.37 1.06 1.65
NQDEP28 | EDDEP54 | felt emotionally exhausted. 3.59 -0.28 | 0.17 0.94 1.54
NQDEP29 | EDDEP55 | felt like | needed help for my depression. 3.25 0.25 0.67 1.17 1.63
NQDEP30 | EDDEP56 | had trouble enjoying things that | used to enjoy. 3.89 -0.10 | 0.39 1.08 1.58
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Table 40: Uncalibrated items for the Depression item bank
For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QoL Item Name | PROMIS Item Name | Item Stem

NQDEPO1 | felt lonely even when | was with other people.
NQDEP0O9 EDDEP16 | felt like crying.

NQDEP15 EDDEP32 | wished | were dead and away from it all.
NQDEP16 EDDEP33 | thought about suicide.

NQDEP17 EDDEP34 | had crying spells.

NQDEP22 EDDEP40 | felt that others would be better off if | were dead.
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Table 41: IRT parameters for the Anxiety item bank.

For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro- PROMIS Item Stem
Qol Item g ; ; ; ;
Item Name % 2 2 2 S
Name : |3 % |3 %
- = = = E
NQANXO02 | felt fearful about my future. 2.34 -0.73 0.14 0.88 1.69
NQANXO03 | EDANX05 | felt anxious. 3.06 -0.74 0.03 0.94 1.72
NQANX04 | EDANX06 | worried about my physical health. 1.40 -1.05 -0.03 1.10 2.17
NQANXO05 | EDANXO07 | felt like | needed help for my anxiety. 2.94 0.13 0.68 1.43 1.97
NQANXO07 | felt nervous when my normal routine was disturbed. 3.01 -0.30 0.39 1.16 1.91
NQANX09 | EDANX18 | had sudden feelings of panic. 3.45 0.20 0.95 1.57 2.29
NQANX11 | EDANX20 | was easily startled. 2.08 -0.25 0.61 1.48 2.26
NQANX12 | EDANX26 | felt fidgety. 2.96 -0.27 0.43 1.29 1.96
NQANX13 | EDANX27 | felt something awful would happen. 3.24 -0.01 0.61 1.40 2.03
NQANX14 | EDANX30 | felt worried. 3.01 -0.82 0.01 0.90 1.57
NQANX17 | EDANX32 | suddenly felt scared for no reason. 2.46 0.75 1.31 2.03 2.56
NQANX18 | worried about dying. 1.64 0.48 1.23 2.33 2.89
NQANX20 | EDANX41 My worries overwhelmed me. 3.99 0.10 0.66 1.30 1.91
NQANX21 EDANX42 | felt shy. 1.64 -0.18 0.73 1.52 2.25
NQANX22 | EDANX46 | felt nervous. 4.29 -0.39 0.37 1.10 1.77
NQANX23 | EDANX48 Many situations made me worry. 4.36 -0.35 0.45 1.07 1.63
NQANX24 | EDANX49 I had difficulty sleeping. 1.52 -0.77 0.06 0.98 1.81
NQANX25 | EDANX51 I had trouble relaxing. 2.95 -0.48 0.29 1.05 1.81
NQANX26 | EDANX53 | felt uneasy. 5.52 -0.32 0.42 1.09 1.71
NQANX27 EDANX54 | felt tense. 4.07 -0.44 0.23 1.06 1.70
NQANX28 | EDANX55 I had difficulty calming down. 3.30 -0.03 0.66 1.41 2.00
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Table 42: Uncalibrated items for the Anxiety item bank.
For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-Qol Item Name | PROMIS Item Name Item Stem

NQANXO01 | was afraid of what the future holds for me.
NQANXO06 EDANX13 | had a racing or pounding heart.

NQANXO08 EDANX17 | had trouble falling asleep.

NQANX10 EDANX19 My sleep was restless.

NQANX15 | felt nervous when | was left alone.
NQANX16 EDANX33 | felt terrified.

NQANX19 | was preoccupied with my worries.
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Table 43: IRT parameters for the Stigma item bank.
For each item, the item context is Lately, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QolL | Item Stem ° - ~ o0 <
Item Name 2 | 3 < s <
- < £ < £
E | & | & |8 |8
3 = - = -
£ = = = =
NQSTGO1 Because of my illness, some people seemed uncomfortable with me. 3.44 1 0.10 | 0.75|1.43 | 2.40
NQSTG02 Because of my illness, some people avoided me. 4.06 | 0.35 | 0.89 | 1.56 | 2.20
NQSTGO03 Because of my illness, | felt emotionally distant from other people. 3.53 | -0.05|0.38 | 0.99 | 1.67
NQSTG04 | Because of my illness, | felt left out of things. 4.00 | -0.06 | 0.35 | 0.94 | 1.61
NQSTGO05 Because of my illness, people were unkind to me. 331|065 | 1.26 | 2.10 | 3.09
NQSTGO06 Because of my illness, people made fun of me. 2.85|0.89 |1.48|2.29 | 2.96
NQSTGO7 Because of my illness, | felt embarrassed in social situations. 3.99|0.17 | 0.62|1.27 | 1.90
NQSTGO08 Because of my illness, people avoided looking at me. 392|067 |1.23|1.81|2.70
NQSTGO09 Because of my illness, strangers tended to stare at me. 265|074 | 135|204 | 2.54
NQSTG10 Because of my illness, | worried about other people's attitudes towards me. 3.28|0.35 | 0.77 | 1.30 | 1.97
NQSTG11 Because of my illness, | was treated unfairly by others. 376 | 054 |1.12|1.82|2.32
NQSTG12 | was unhappy about how my illness affected my appearance. 2.67 | 0.17 | 0.62|1.19| 1.63
NQSTG13 Because of my illness, it was hard for me to stay neat and clean. 2431051 | 099 |1.74 | 2.42
NQSTG14 Because of my illness, people tended to ignore my good points. 419|052 |1.02|1.66|2.13
NQSTG15 Because of my illness, | worried that | was a burden to others. 3.28 | -0.16 | 0.22 | 0.93 | 1.47
NQSTG16 | felt embarrassed about my illness. 346 |0.18 | 0.59|1.18 | 1.69
NQSTG17 | felt embarrassed because of my physical limitations. 3.39|-0.07|035|1.02 | 1.61
NQSTG18 | felt embarrassed about my speech. 1.94 | 0.61 | 098 | 1.69 | 2.43
NQSTG19 Because of my illness, | felt different from others. 3.35|-0.11|0.42 | 096 | 1.45
NQSTG20 | tended to blame myself for my problems. 1.66 | -0.34 | 0.31 | 1.24 | 2.16
NQSTG21 Some people acted as though it was my fault | have this illness. 2.88 | 0.50 | 095|154 |2.19
NQSTG22 | avoided making new friends to avoid telling others about my illness. 3.09 /054 [ 098|143 1.93
NQSTG25 People with my illness lost their jobs when their employers found out aboutit. | 1.49 | 0.01 | 0.62 | 1.81 | 2.89
NQSTG26 | lost friends by telling them that | have this illness. 2.52 1088 | 139|196 | 2.69
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Table 44: The Stigma item bank — Excluded items
For each item, the item context is Lately, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-Qol Item Item Stem

Name

NQSTG23 | was careful who | told that | have this illness

NQSTG24 | worried that people who know | have this illness will tell others
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Table 45: IRT parameters for the Positive Affect and Well-Being item bank.
For each item, the item context is Lately, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QolL | Item Stem ° - ~ o0 <
tem 2 13 |3 |3 |3
Name w - @ @ @
£ Q g o o
3 - = = =
£ = = = =
NQPPF02 | was able to enjoy life. 2.86 |-1.64 |-0.84 |0.14 1.24
NQPPF03 | felt a sense of purpose in my life. 3.70 |-1.37 |-0.68 | 0.20 1.04
NQPPF04 | could laugh and see the humor in situations. 2.73 |-1.86 |-1.26 |-0.16 | 0.79
NQPPF05 | was able to be at ease and feel relaxed. 3.04 |-1.64 |-0.85 |0.03 1.28
NQPPF06 | looked forward with enjoyment to upcoming events. 3.43 |-155 |-0.91 |O0.10 1.04
NQPPF07 Many areas of my life were interesting to me. 401 |-1.47 |-0.67 |0.18 1.07
NQPPFO08 | felt emotionally stable. 266 |-1.63 |-1.05 |-0.18 |0.78
NQPPF10 | I felt lovable. 3.05 |-1.67 |-0.82 |0.10 0.99
NQPPF11 | felt confident. 3.44 | -155 |-0.82 |0.01 0.96
NQPPF12 | | felt hopeful. 496 |-1.65 |-0.83 | 0.12 0.88
NQPPF13 | had a good life. 5.21 | -1.50 |-0.88 | 0.01 0.70
NQPPF14 | had a sense of well-being. 6.61 |-1.41 |-0.71 | 0.07 0.82
NQPPF15 My life was satisfying. 583 |-1.38 |-0.70 | 0.17 0.89
NQPPF16 | had a sense of balance in my life. 492 |-139 |-0.60 |0.20 0.96
NQPPF17 My life had meaning. 560 |-1.39 |-0.85 | 0.00 0.69
NQPPF18 My life was peaceful. 3.19 | -1.64 |-0.80 | 0.07 1.17
NQPPF19 My life was worth living. 416 |-1.89 |-1.06 |-0.29 |0.31
NQPPF20 My life had purpose. 5.10 | -1.52 |-0.90 |-0.12 |0.53
NQPPF21 | was living life to the fullest. 365 |-1.13 |-0.44 | 0.36 1.13
NQPPF22 | felt cheerful. 459 |-1.65 |-0.88 | 0.09 1.12
NQPPF23 In most ways my life was close to my ideal. 3.63 | -0.84 |-0.27 | 0.48 1.47
NQPPF24 | had good control of my thoughts. 2.83 |-1.87 |-1.04 |-0.11 |0.76
NQPPF26 Even when things were going badly, | still had hope. 3.19 |-1.89 |-1.08 |-0.10 |0.74
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Table 46: The Positive Affect and Well-Being item bank — Uncalibrated items

Neuro-Qol Item Name

Item Stem

NQPPFO1

| felt happy about the future.

NQPPF09 | was able to relax.
NQPPF25 | had good control of my emotions.
NQPPF27 | felt loved and wanted.
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Table 47: IRT parameters for the Emotional and Behavioral Dyscontrol item bank.

For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QoL | PROMIS Item Stem - ~ o0 -
Item Item Name a T e T T
Name % 2 2 2 2
e |8 o g | g
g |E | |& |£
NQPERO1 | EDANGO9 | felt angry. 1.87 | -1.08 | 0.29 1.66 | 3.09
NQPERO2 | EDANG42 | had trouble controlling my temper. 2.67 |-0.14 | 0.90 1.94 | 2.80
NQPERO5 It was hard to control my behavior. 2.85 | 0.00 0.95 211 | 2.94
NQPERO6 | said or did things without thinking. 2.55 | -0.59 | 0.44 1.75 | 2.79
NQPERO7 | got impatient with other people. 3.12 |-1.20 |-0.05 |1.07 |2.18
NQPERO8 | felt impulsive. 1.98 | -0.71 | 0.48 1.90 |3.13
NQPERO09 People told me that | talked in a loud or excessive manner. 1.62 | 0.43 1.34 2.38 | 3.39
NQPER10 | said or did things that other people probably thought were inappropriate. 2.23 | -0.01 1.00 2.25 |[3.32
NQPER11 | was irritable around other people. 299 |-0.55 | 0.43 1.56 | 2.36
NQPER12 | was bothered by little things. 3.18 | -0.96 | 0.02 1.17 | 2.12
NQPER13 | suddenly became emotional for no reason. 2.29 | -0.26 | 0.57 1.50 | 2.75
NQPER14 | felt restless. 1.76 |-095 |-0.02 |1.50 |3.12
NQPER15 It was hard to adjust to unexpected changes. 2.16 | -0.52 | 0.41 1.57 | 2.53
NQPER16 | had a hard time accepting criticism from other people. 2.32 | -0.66 | 0.37 1.30 | 1.99
NQPER17 | became easily upset. 3.61 |-0.50 |0.36 1.28 | 2.01
NQPER18 | EDANG31 | was stubborn with others. 2.42 | -0.77 | 0.27 1.42 | 2.37
NQPER19 | was in conflict with others. 2.70 | -0.54 | 0.65 1.79 | 2.66
NQPER20 | threatened violence toward people or property. 2.05 | 1.57 2.52 3.04 | 3.52
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Table 48: Uncalibrated items for the Emotional and Behavioral Dyscontrol item bank.
For each item, the item context is In the past 7 days, and the response scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-Qol Item Name | Item Content

NQPERO3 It was hard to keep up enthusiasm to get things done.

NQPER0O4 My problems seemed unimportant to me.
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Table 49: IRT parameters for the Ability to Participate in Social Roles and Activities item bank.
For each item, the item context is In the past 7 days; for non-reversed items the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often
5 = Always. For reversed items the rating scale is: 5 = Never; 4 = Rarely; 3 = Sometimes; 2 = Often; 1 = Always

Neuro-Qol | Item Stem Rating - ~ n <
Item Scale a8 T k) T T

£ L g g g

2 | £ = E =
NQPRFO1 | | can keep up with my family responsibilities. 3.87 |-2.28 |-1.66 |-0.98 |-0.37
NQPRF02 | | have trouble meeting the needs of my family. Reversed 297 |-2.06 |-158 |-0.84 |-0.14
NQPRFO3 | | am able to do all of my regular family activities. 453 |-1.88 |-1.44 |-0.80 |-0.28
NQPRF04 | | have to limit my regular family activities. Reversed 352 |-193 |-1.25 |-0.65 |-0.18
NQPRFO5 | | am able to do all of the family activities that people expect me to do. 461 |-1.83 |-1.25 |-0.78 |-0.23
NQPRF06 | | am able to do all of the family activities that | want to do. 444 |-1.71 |-1.15 |-0.65 |-0.16
NQPRFO7 | | am able to maintain my friendships as much as | would like. 418 |-1.75 |-1.24 |-0.75 |-0.16
NQPRFO8 | | am able to socialize with my friends. 3.73 |-1.79 |-1.16 |-0.52 |-0.08
NQPRF09 | | am able to do all of my regular activities with friends. 5.27 |-154 |-1.01 |-0.51 |-0.06
NQPRF11 | | can do everything for my friends that | want to do. 5.90 |-1.47 |-096 |-049 |-0.01
NQPRF12 | | am able to do all of the activities with friends that people expect me to do. 6.38 |-1.60 |-1.00 |-0.49 |-0.05
NQPRF13 | | feel limited in my ability to visit friends. Reversed 3.67 |-1.45 |-1.00 |-0.49 | 0.00
NQPRF14 | | am able to do all of the activities with friends that | want to do. 5.45 |-1.47 |-0.95 |-0.51 |-0.07
NQPRF15 | | feel limited in the amount of time | have to visit friends. Reversed 2,57 |-1.69 |-1.06 |-0.37 |O0.17
NQPRF16 | | have to limit the things | do for fun at home (like reading, listening to music, etc.). Reversed 232 |-2.11 |-149 |-0.66 | 0.00
NQPRF17 | | can keep up with my social commitments. 5.48 |-1.67 |-1.08 |-0.62 |-0.12
NQPRF18 | am able to do all of my regular leisure activities. 468 |-1.81 |-1.14 |-0.59 |-0.05
NQPRF19 | have to limit my hobbies or leisure activities. Reversed 3.25 |-1.68 |-1.08 |-0.49 |0.11
NQPRF20 | am able to do my hobbies or leisure activities. 475 |-1.75 |-1.19 |-0.56 | 0.02
NQPRF21 | am able to do all of the community activities that | want to do. 486 |-1.47 |-0.91 |-0.42 |0.00
NQPRF22 | am able to do all of the leisure activities that people expect me to do. 5.77 |-156 |-1.03 |-0.48 |0.03
NQPRF23 | have to do my hobbies or leisure activities for shorter periods of time than usual for me. | Reversed 3.13 |-156 |-095 |-0.39 |0.22
NQPRF24 | have to limit social activities outside my home. Reversed 449 |-1.40 |-0.91 |-0.41 |0.09
NQPRF25 | have trouble keeping in touch with others. Reversed 3.19 |-1.80 |-1.24 |-0.55 |0.05
NQPRF26 | am able to participate in leisure activities. 500 |-1.76 |-1.28 |-0.51 |0.03
NQPRF27 | can do all the leisure activities that | want to do. 5.34 |-1.55 |-098 |-0.45 |0.02

89




Neuro-QolL | Item Stem Rating - ~ n <
Item Scale 4 T k=) k=) k=)
o o o o o
Name - < £ < <
(7] (7] (7] (7]
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NQPRF28 | | am able to do all of the community activities that people expect me to do. 5.08 |-1.44 |-090 |-0.38 |0.14
NQPRF29 | | am able to go out for entertainment as much as | want. 368 |-139 |-0.83 |-0.35 |0.19
NQPRF30 | | have to limit the things | do for fun outside my home. Reversed 418 |-139 |-0.83 |-0.26 |0.23
NQPRF31 | | am doing fewer social activities with groups of people than usual for me. Reversed 3.45 |-1.43 |-095 |-041 |0.12
NQPRF32 | | am able to perform my daily routines. 5.92 |-1.78 |-1.35 |-0.78 |-0.33
NQPRF33 | am able to run errands without difficulty. 5.09 | -1.54 |-1.21 |-0.68 | -0.25
NQPRF34 | can keep up with my work responsibilities (include work at home). 563 |-1.58 |-1.17 |-0.60 |-0.19
NQPRF35 I am able to do all of my usual work (include work at home). 6.33 | -1.56 |-1.12 |-0.64 |-0.17
NQPRF37 I am accomplishing as much as usual at work for me (include work at home). 5.05 | -1.53 |-1.06 |-0.56 |-0.05
NQPRF38 My ability to do my work is as good as it can be (include work at home). 424 |-1.63 |-1.20 |-0.64 | -0.09
NQPRF39 | can do everything for work that | want to do (include work at home). 573 | -1.46 |-1.00 |-0.52 |-0.01
NQPRF40 | have trouble doing my regular chores or tasks. Reversed 5.22 |-1.50 |-1.03 |-0.48 |0.03
NQPRF41 | am able to do all of the work that people expect me to do (include work at home). 6.16 | -1.54 |-1.09 |-0.53 | -0.04
NQPRF42 | am limited in doing my work (include work at home). Reversed 474 |-1.43 |-1.03 |-0.53 | 0.00
NQPRF43 | have to do my work for shorter periods of time than usual for me (include work at Reversed 3.84 |-1.40 |-092 |-0.41 |0.14
home).
NQPRF46 | am able to do all of my usual work. 581 |-1.48 |-1.06 |-0.59 |-0.15
NQPRF47 | am limited in doing my work. Reversed 469 |-133 |-0.99 |-0.46 |0.02
NQPRF48 | am able to do all of the work that people expect me to do. 5.56 | -1.50 |-1.08 |-0.49 |-0.07
NQPRF49 | have to do my work for shorter periods of time than usual for me. Reversed 3.72 | -1.43 |-091 |-0.40 | 0.06
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Table 50: Excluded items from the Ability to Participate in Social Roles and Activities item bank.
For each item, the item context is In the past 7 days; for non-reversed items the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often
5 = Always. For reversed items the rating scale is: 5 = Never; 4 = Rarely; 3 = Sometimes; 2 = Often; 1 = Always

Neuro-QolL Rating
Item Name Item Stem Scale
Reversed
NQPRF10 | have to limit my regular activities with friends.
Reversed
NQPRF36 | have trouble taking care of my regular personal and household responsibilities.
NQPRF44 | am able to work at a volunteer job outside my home.
NQPRF45 | am limited in working at a volunteer job outside my home. Reversed
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Table 51: Items in the Communication pool.

Neuro-QolL
Item Name

Item Context

Item Stem

Rating Scale

NQCOGO01

How much DIFFICULTY do you currently have writing notes to yourself, such as
appointments or 'to do' lists?

5 =None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG02

How much DIFFICULTY do you currently have composing a brief note or e-mail to
someone?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOGO03

How much DIFFICULTY do you currently have understanding familiar people during
ordinary conversations?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG04

How much DIFFICULTY do you currently have understanding family and friends on the
phone?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG08

How much DIFFICULTY do you currently have carrying on a conversation with a small
group of familiar people (e.g., family or a few friends)?

5 =None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG10

How much DIFFICULTY do you currently have organizing what you want to say?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG11

How much DIFFICULTY do you currently have speaking clearly enough to use the
telephone?

5 =None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG61

In the past 7
days

My speech was difficult for others to understand

5 = Never

4 = Rarely (once)

3 = Sometimes (two or three times)
2=0ften (about once a day)

1 = Very often (several times a day)
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Table 52: IRT parameters for the Satisfaction with Social Roles and Activities item bank.
For each item, the item context is In the past 7 days; for non-reversed items the rating scale is: 1 = Not at all; 2 = A little bit; 3 = Somewhat;
4 = Quite a bit; 5 = Very much. For reversed items the rating scale is: 5 = Not at all; 4 = A little bit; 3 = Somewhat; 2 = Quite a bit; 1 = Very much

Neuro-QoL | PROMIS Item Stem Rating - ~ n <
Item Name | Item Name Scale 8 T T T T
2 2 2 2 2
£ | ¢ g 4 4
3 = = = =
] = = = =
NQSATO1 | feel that my family is disappointed in my ability to socialize with them. Reversed 344 |-169 |-135 |-0.79 |-0.34
NQSAT02 | am disappointed in my ability to meet the needs of my family. Reversed 403 |-147 |-1.05 |-0.67 |-0.26
NQSATO03 | am bothered by my limitations in regular family activities. Reversed 492 |-139 |-095 |-0.64 |-0.32
NQSATO04 SRPSATO08 | feel good about my ability to do things for my family. 3.59 |-133 |-1.00 |-0.54 |o0.01
NQSATO05 SRPSAT50 | am satisfied with my ability to meet the needs of those who depend on
me. 5.15 |-1.23 |-0.89 |-0.54 |-0.03
NQSATO06 SRPSAT06 | am satisfied with my ability to do things for my family. 5.16 |-1.28 |-0.97 |-0.50 | -0.04
NQSAT08 | am satisfied with my current level of activity with family members. 495 |-1.21 |-0.94 |-0.40 | 0.06
NQSAT10 | feel that my friends are disappointed in my ability to socialize with them. Reversed 3.47 |-1.71 |-133 |-0.85 |-0.45
NQSAT11 | am disappointed in my ability to meet the needs of my friends. Reversed 472 |-149 |-1.12 |-0.70 | -0.37
NQSAT12 | am disappointed in my ability to do things for my friends. Reversed 460 |-1.46 |-1.09 |-0.68 |-0.30
NQSAT13 | am disappointed in my ability to socialize with friends. Reversed 425 |-151 |-1.11 |-0.74 |-0.36
NQSAT14 | am bothered by limitations in my regular activities with friends. Reversed 478 |-1.47 |-1.05 |-0.69 |-0.30
NQSAT15 | am disappointed in my ability to keep in touch with others. Reversed 361 |-1.65 |-1.18 |-0.73 |-0.25
NQSAT18 SRPSAT20 | am satisfied with my ability to do things for my friends. 486 |-1.20 |-0.79 |-0.31 |0.12
NQSAT19 SRPSAT36 I am happy with how much | do for my friends. 418 |-1.15 |-0.77 |-0.27 |0.22
NQSAT20 SRPSAT25 | am satisfied with my current level of activities with my friends. 487 |-1.09 |-0.71 |-0.28 | 0.16
NQSAT21 SRPSAT37 | am satisfied with the amount of time | spend visiting friends. 3.63 |-1.08 |-0.69 |-0.21 |0.28
NQSAT22 | feel that others are disappointed in my ability to do community activities. | Reversed 2.78 |-1.80 |-1.42 |-094 |-0.48
NQSAT23 | am disappointed in my ability to socialize with my family. Reversed 410 |-144 |-1.10 |-0.72 |-0.34
NQSAT24 | am disappointed in my ability to do leisure activities. Reversed 510 |-135 |-0.99 |-0.67 |-0.28
NQSAT25 I am bothered by limitations in doing my hobbies or leisure activities. Reversed 418 |-1.36 |-1.00 |-0.64 |-0.22
NQSAT27 SRPSATA48 | am satisfied with my ability to do things for fun at home (like reading,
listening to music, etc.). 3.02 |-1.55 |-1.14 |-0.59 |-0.09
NQSAT29 SRPSAT23 | am satisfied with my ability to do leisure activities. 474 |-1.27 |-0.83 |-0.39 | 0.06
NQSAT30 SRPSAT52 | am satisfied with my ability to do all of the leisure activities that are really
important to me. 514 |-1.21 |-0.86 |-0.41 |0.04
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Neuro-QoL | PROMIS Item Stem Rating - ~ n <
Item Name | Item Name Scale a T T T T
o o o o o
vl |€ € |
€ g o o o
3 = = = =
] = = = =
NQSAT31 SRPSAT19 | am satisfied with my ability to do all of the community activities that are
really important to me. 3.84 |-1.17 |-0.77 |-0.28 | 0.10
NQSAT32 SRPSATO5 | am satisfied with the amount of time | spend doing leisure activities. 456 |-1.32 |-0.89 |-0.32 |0.09
NQSAT33 SRPSAT33 | am satisfied with my ability to do things for fun outside my home. 5.23 |-1.06 |-0.73 |-0.30 |0.11
NQSAT34 SRPSAT10 | am satisfied with my current level of social activity. 444 |-1.12 |-0.77 |-0.31 |0.13
NQSAT35 | feel that | am disappointing other people at work. Reversed 2.67 |-188 |-1.60 |-1.19 |-0.89
NQSAT36 | am disappointed in my ability to perform my daily routines. Reversed 519 |-133 |-1.05 |-0.79 |-0.41
NQSAT37 | am disappointed in my ability to work (include work at home). Reversed 522 |-133 |-1.01 |-0.76 |-0.42
NQSAT38 | am bothered by limitations in performing my daily routines. Reversed 547 |-132 |-0.98 |-0.62 |-0.28
NQSAT39 | am disappointed in my ability to take care of personal and household Reversed
responsibilities. 577 |-136 |-1.04 |-0.67 |-0.32
NQSAT40 | am bothered by limitations in performing my work (include work at
home). Reversed 501 |-137 |-1.05 |-0.71 |-0.36
NQSAT41 SRPSAT51 | am satisfied with my ability to run errands. 3.38 | -1.29 |-0.98 |-0.55 |-0.07
NQSAT42 SRPSATA49 | am satisfied with my ability to perform my daily routines. 552 |-1.29 |-0.96 |-0.52 |-0.16
NQSAT43 SRPSAT24 | am satisfied with my ability to work (include work at home). 5.86 |-1.17 |-0.90 |-0.42 | -0.09
NQSAT44 SRPSAT09 | am satisfied with my ability to do the work that is really important to me
(include work at home). 6.12 |-1.23 |-0.87 |-0.46 |-0.08
NQSAT45 | am satisfied with my ability to take care of personal and household
responsibilities. 6.74 |-1.28 |-0.93 |-0.51 |-0.13
NQSAT46 | am satisfied with my ability to do household chores or tasks. 6.27 | -1.20 |-0.88 |-0.45 | -0.09
NQSAT47 SRPSATO7 | am satisfied with how much of my work | can do (include work at home). 6.43 |-1.16 |-0.86 |-0.45 |0.01
NQSAT48 SRPSAT21 | am satisfied with the amount of time | spend doing work (include work at
home). 5.66 |-1.16 |-0.85 |-0.38 | 0.08
NQSAT49 SRPSAT38 | am satisfied with the amount of time | spend performing my daily
routines. 580 |-1.20 |-0.90 |-0.42 |0.02
NQSAT50 | am satisfied with my ability to work. 5.27 |-1.06 |-0.85 |-0.47 |-0.08
NQSAT51 | am bothered by limitations in performing my work. Reversed 3.62 |-132 |-0.90 |-0.55 |-0.21
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Table 53: Excluded items for the Satisfaction with Social Roles and Activities item bank.
For each item, the item context is In the past 7 days. All excluded items were reversed-scored; the rating scale is: 5 = Not at all; 4 = A little bit;
3 =Somewhat; 2 = Quite a bit; 1 = Very much

Neuro-Qol Item Name Item Stem

NQSATO07 | am bothered if | have to depend on my family for help.
NQSATO09 | am bothered if | have to depend on others for help.
NQSAT16 | am bothered if | have to depend on my friends for help.
NQSAT17 | wish | could visit my friends more often.

NQSAT28 | wish | could do more social activities outside my home.
NQSAT26 | wish | could do more social activities with groups of people.
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Item Statistics- Pediatric: Included, Excluded, Calibrated, and Uncalibrated

Table 54: IRT parameters for the Cognitive Function pediatric item bank.

For each item, the rating scale is: 5 = Not at all; 4 = A little bit; 3 = Somewhat; 2 = Quite a bit; 1 = Very much.

- ~ o <
a h h p h
2| 2| g| 2| ¢

Neuro-QoL £ 4 4 4 4

Item Name Item Stem 2 = = = =

NQCOGped02 | have a hard time keeping track of my homework. 2.63 | -2.04 |-1.31 |-0.69 | 0.39

NQCOGped03 | forget schoolwork that | need to do. 2.75 | -2 -1.34 | -0.66 | 0.38

NQCOGped04 | forget to bring books or worksheets home that | need for homework. 244 | -2.16 |-1.45 |-0.73 | 0.39

NQCOGped05 | sometimes forget what | was going to say. 2.18 | -2.49 | -1.57 | -0.72 | 0.42

NQCOGped07 | have to read something several times to understand it. 25 |-2.11 |-1.28 |-0.57 | 0.51

NQCOGped08 | react slower than most people my age when | play games. 241 |-2.28 |-1.64 | -0.94 | -0.28

NQCOGped10 It is hard for me to find the right words to say what | mean. 2.24 | -2.26 | -1.5 -0.68 | 0.26

NQCOGped14 It takes me longer than other people to get my schoolwork done. 3.27 | -1.9 -1.24 | -0.61 | 0.14

NQCOGped15 | forget things easily. 3.02 | -2.04 |-1.45 |-0.73 | 0.12

| have to use written lists more often than other people my age so | will not forget

NQCOGped16 things. 2.45|-222 |-16 |-0.98 |-0.23

NQCOGped17 | have trouble remembering to do things (e.g., school projects). 3.74 | -2.01 |-1.33 |-0.74 | 0.21

NQCOGped18 It is hard for me to concentrate in school. 3.73-1.82 |-1.22 |-0.59 |04

NQCOGped19 | have trouble paying attention to the teacher. 3.63 |-1.85 |-1.22 | -0.55 | 0.37

NQCOGped20 | have to work really hard to pay attention or | will make a mistake. 348 | -1.86 |-1.11 | -0.58 | 0.24

Table 55: Uncalibrated items for the Cognitive Function pediatric item bank.

Neuro-QolL

Item Name Item Stem

NQCOGped09 | | react slower than most people my age when | play sports
NQCOGped06 | When | speak, people have trouble understanding me
NQCOGped11 | It takes time for me to find the right words to say what | mean
NQCOGped12 | | get tongue-tied when | talk to other people

NQCOGped13 | | need to work harder than other people to get my schoolwork done
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Table 56: Excluded items for the Cognitive Function pediatric item bank.

Neuro-QolL
Item Name Item Stem
NQCOGped01 | | often finish tests or exams after my other classmates

Table 57: IRT parameters for the Stigma pediatric item bank.

For each item, the item context is In Lately... . The rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

o - ~ ) <
o K K K K]
2| 2| g| 2| ¢

Neuro-QolL £ 4 4 4 4

Item Name Item Stem 2 = = = =

NQSTGped01 Because of my illness, others my age bullied me. 3.06 | 0.18 0.81 | 141 | 227

NQSTGped02 Because of my illness, others my age seemed uncomfortable with me. 3.06 | 0.03 0.45 | 1.15 | 2.02

NQSTGped03 Because of my illness, others my age avoided me. 3.06 | 0.28 062 |1.19 |1.94

NQSTGped04 Because of my illness, | felt left out of things. 3.06 | -0.32 |0.06 |0.84 | 1.56

NQSTGped05 Because of my illness, others my age were mean to me. 3.06 | 0.22 0.56 |1.47 |2.04

NQSTGped06 Because of my illness, others my age made fun of me. 3.06 | 0.24 0.63 |1.23 |1.77

NQSTGped07 Because of my illness, | felt embarrassed when | was in front of others my age. 3.06 | -0.07 |0.46 |1.21 |1.82

NQSTGped08 Because of my illness, others my age tended to stare at me. 3.06 | 0.06 0.52 |1.23 |1.60

NQSTGped09 Because of my illness, | worried about what others my age thought about me. 3.06 |-0.21 | 032 |0.89 |1.38

NQSTGped10 Because of my illness, | was treated unfairly by others my age. 3.06 | 0.19 053 [ 124 |1.71

NQSTGped11 | was unhappy about how my illness affected my appearance. 3.06 | 0.01 0.54 |1.07 |1.42

NQSTGped13 Because of my illness, others my age tended to ighore my good points. 3.06 | 0.18 049 |1.20 |1.79

NQSTGped14 Because of my illness, | worried that | made life harder for my parents or guardians. | 3.06 | -0.37 | 0.04 | 0.77 | 1.57

NQSTGped15 | felt embarrassed about my illness. 3.06 | -0.10 |0.29 |1.00 |1.41

NQSTGped16 | felt embarrassed about the way | talk. 3.06 | 0.22 0.50 |1.40 |1.81

NQSTGped17 Because of my illness, | felt different from others my age. 3.06 | -045 |0.09 |[0.70 |1.17

NQSTGped19 | avoided making new friends to avoid talking about my illness. 3.06 | 0.29 0.63 |1.13 |1.70

NQSTGped20 | lost friends by telling them that | have this illness. 3.06 | 0.74 1.03 | 1.72 | 2.30
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Table 58: Uncalibrated items for the Stigma pediatric item bank.
For each item, the item context is In Lately... . The rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QolL

Item Name Item Stem

NQSTGped12 | Because of my illness, it was hard for me to stay neat and clean.
NQSTGped18 | | tended to blame myself for my problems.

Table 59: IRT parameters for the pediatric Depression item bank.
For each item, the item context is In the past 7 days... .
For all items except one, the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

*** For item NQEMNped32, the rating scale is: 1 = not at all; 2 = a little bit; 3 = somewhat; 4 = quite a bit; 5 = very much

i (o] o <

2 S p S S
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5| 5| £| %

£ L g o g

Neuro-QoL Item Name | PROMIS Item Name | Item Stem I = = = =
NQEMNped01 | felt too sad to do things with friends. 2.62 | -0.03 |0.66 |1.92 | 2.60
NQEMNped04 228R1 | felt sad. 291 |-0.50 [0.30 |1.48 |2.48
NQEMNped08 | was bored. 1.83 | -1.53 | -0.82 | 0.81 | 1.97
NQEMNped09 711R1 | felt lonely. 3.27 | -0.49 | 0.15 |1.24 | 1.98
NQEMNped11 | felt frustrated. 2.60 | -1.00 | -0.22 | 1.10 | 2.06
NQEMNped31 | was less interested in doing things | usually enjoy. 393 -0.03 |0.70 |1.63 |2.23
NQEMNped32 *** My mood swings from good feelings to bad feelings. 3.66|-0.20 | 0.70 |1.39 | 2.09
NQEMNped33 | had trouble sleeping. 2.38 | -0.23 | 0.62 |1.47 | 2.07
NQEMNped34 It was hard for me to care about anything. 446 | 0.15 |0.79 | 1.52 | 2.26
NQEMNped36 3952aR2 It was hard for me to have fun. 478 | -0.04 | 0.58 | 1.39 | 2.05
NQEMNped37 | felt that no one loved me. 3,55/ 020 |0.81 |1.67 |219
NQEMNped38 | cried more often than usual. 3331041 |1.12 |1.81 |237
NQEMNped39 461R1 | felt alone. 451 |0.06 |0.68 | 152 |222
NQEMNped40 5035R1 | felt like | couldn't do anything right. 391 |-0.24 |0.42 | 1.38 |1.87
NQEMNped41 5041R1 | felt everything in my life went wrong. 497 |-0.01 |0.57 | 135 | 1.85
NQEMNped42 | felt too sad to do my schoolwork. 476 | 0.24 |0.82 |1.54 |214

One item was not calibrated - NQEMNped35 (PROMIS item ID 2697R1), | wanted to be by myself.
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Table 60: IRT parameters for the pediatric Anxiety item bank.

For each item, the item context is In the past 7 days... .

Neuro-QolL
Item Name

PROMIS Item
Name

Item Stem

Rating Scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQEMNped22

| felt afraid to go out alone.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

3.10

0.23

0.83

1.71

NQEMNped23

Being worried made it hard for me to be with my
friends.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

5.32

0.24

0.75

1.54

2.31

NQEMNped24

It was hard to do schoolwork because | was nervous or
worried.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

4.47

0.06

0.63

1.53

2.14

NQEMNped26

| felt afraid.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

4.27

0.01

0.79

1.81

2.23

NQEMNped28

3459bR1

| worried when | was at home.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

4.24

0.21

0.91

1.87

2.47

NQEMNped29

5044R1

| felt worried.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

3.64

-0.27

0.47

1.63

2.23

NQEMNped43

| worry that my health might get worse.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

3.96

0.41

1.06

1.63

2.15
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Neuro-QolL
Item Name

PROMIS Item
Name

Item Stem

Rating Scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQEMNped46

| worry about doing well in school.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

1.92

0.47

1.27

2.13

NQEMNped02

| become anxious when | go back to the hospital or
clinic.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

1.69

0.33

1.30

1.99

2.79

NQEMNped03

| worry about how my health will affect my future.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

2.00

0.12

1.04

1.67

2.49

NQEMNped06

Because of my health, | worry about having a boyfriend
or girlfriend.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

2.44

0.43

0.95

1.47

2.15

NQEMNped10

| worry about getting a good job because of my medical
condition.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

2.90

0.57

1.05

1.55

1.97

NQEMNped20

| get nervous more easily than other people.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

2.86

-0.20

0.78

1.45

2.36

NQEMNped21

| worried when | was away from my family.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

2.83

-0.13

0.65

1.44

2.19

NQEMNped25

| got scared easily.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

3.74

0.11

0.88

1.74

2.26
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1= Never
2 = Almost Never
3 =Sometimes
4 = Often
NQEMNped27 | was worried that | might die. 5=Almost Always | 3.58 | 0.53 | 1.13 | 1.87 | 2.40
1= Never
2 = Almost Never
3 =Sometimes
4 = Often
NQEMNped30 | 713R1 | felt nervous. 5=Almost Always | 3.83 | -0.37 | 0.39 | 1.52 | 2.30
1=notatall
2 = a little bit
Because of my health, | worry about being able to go to Z::i::::’t?:
NQEMNped44 college. 5 = very much 3.26 | 0.53 | 1.06 | 1.60 | 1.99
1=notatall
2 = a little bit
Because of my health, | worry about getting a job to z::i:::‘;vgftt
NQEMNped45 support myself. 5 = very much 3541039 |099|1.42|1.88

One item (NQEMNped05) was excluded from the pediatric Anxiety Item bank: | felt like eating; rating scale 1 = Never; 2 = AImost Never;
3 = Sometimes; 4 = Often; 5 = Almost Always
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Table 61: IRT parameters for the pediatric Anger short form.
For each item, the item context is In the past 7 days... . The rating scale is: 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

i (o] o <
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Neuro-Qol Item Name Item Stem 2 = = = =
NQEMNped12 Being angry made it hard for me to be with my friends. 3.31 0.04 | 0.60 1.56 | 2.41
NQEMNped13 It was hard to do schoolwork because | was angry. 3.22 -0.02 | 0.54 1.50 | 2.20
NQEMNped14 | felt angry. 3.79 -0.64 | 0.17 1.38 | 2.16
NQEMNped15 | was so mad that | felt like throwing something. 5.91 -0.16 | 0.45 1.36 | 1.99
NQEMNped16 | was so mad that | felt like hitting something. 6.57 -0.04 | 0.60 1.43 | 1.96
NQEMNped17 | was so mad that | felt like yelling at someone. 494 -0.54 | 0.18 1.18 | 1.93
NQEMNped18 | was so mad that | felt like breaking things. 5.45 0.06 |0.71 1.52 | 2.17
NQEMNped19 | was so mad that | acted grouchy towards other people. 3.21 -0.68 | 0.01 1.21 | 2.05
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Table 62: IRT parameters for the pediatric Social Relations — Interactions with Peers item bank.

For all items except one, the item context is In the past 7 days... .

For all items except one, the rating scale is: 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

k%%

For item NQSCLped26 (I think | have fewer friends than other people my age), there is no item context; no time frame was used. For this item, the rating sale is: 1

=not at all; 2 = a little bit; 3 = somewhat; 4 = quite a bit; 5 = very much

- ~ ) <
2 h h p h
2 2 2 2 2
Neuro-QoL Item | PROMIS Item £ 4 4 4 4
Name Name Item Stem 2 £ £ £ £
*** NQSCLped26 I think | have fewer friends than other people my age. 2.01 -1.82 | -1.28 | -0.52 | 0.03
NQSCLped09 5018R1 | felt accepted by other kids my age. 2.75 -2.09 | -1.51 | -0.62 | 0.15
NQSCLped10 | was able to talk openly with my friends. 3.25 -2.03 | -1.57 | -0.56 | 0.21
NQSCLped11 | felt close to my friends. 3.93 -2.11 | -1.66 | -0.52 | 0.24
NQSCLped12 5058R1 | was able to count on my friends. 3.26 -2.15 | -1.55 | -0.47 | 0.35
NQSCLped18 5150R1 | shared with other kids (food, games, pens, etc.). 1.82 -2.91 | -2.01 | -0.48 | 0.71
NQSCLped19 | was able to stand up for myself. 2.29 -2.83 | -1.96 | -0.71 | 0.15
NQSCLped20 | felt comfortable with others my age. 4.08 -2.22 | -1.59 | -0.69 | -0.07
NQSCLped28 | was happy with the friends | had. 3.11 -2.50 | -1.87 | -0.89 | 0.02
NQSCLped29 My friends ignored me. 2.14 -2.79 | -2.15 | -1.02 | -0.05
NQSCLped30 | felt comfortable talking with my friends. 4.49 -2.05 | -1.71 | -0.82 | -0.04
NQSCLped31 | wanted to spend time with my friends. 2.21 -2.99 | -2.41 | -0.94 | 0.18
NQSCLped32 5052R1 | spent time with my friends. 2.79 -3.01 | -1.79 | -0.67 | 0.47
NQSCLped33 | did things with other kids my age. 2.88 -2.73 | -1.73 | -0.57 | 0.51
NQSCLped36 5055R1 My friends and | helped each other out. 2.77 -2.52 | -1.89 | -0.39 | 0.69
NQSCLped38 | had fun with my friends. 3.18 -2.47 | -1.92 | -0.78 | 0.19
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Table 63: Uncalibrated items for the pediatric Social Relations — Interactions with Peers item bank.
For all items except one, the item context is In the past 7 days... .

For all items except one, the rating scale is: 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

k%%

For item NQSCLped27 (I feel lonely), there is no item context; no time frame was used. For this item, the rating sale is 1 = not at all; 2 = a little bit; 3 = somewhat;
4 = quite a bit; 5 = very much

PROMIS
Neuro-QolL Item
Item Name Name Item Stem
NQSCLped01 | got along with my classmates.
NQSCLped02 | wished | had more friends.
NQSCLped03 9019 | liked being around other kids my age.
NQSCLped04 | had trouble getting along with other kids my age.
NQSCLped05 | had trouble getting along with my family.
NQSCLped06 | was mean to other people.
NQSCLped17 | felt different from other kids my age.
NQSCLped23 | worried about losing friends.
NQSCLped24 | got into fights (hitting, kicking, pushing) with other kids.
NQSCLped27 | feel lonely.
NQSCLped35 Because of my health, | missed out on important activities.

One item, NQSCLped07, | teased other kids, was excluded from the bank altogether.
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Table 64: Items for the pediatric Social Relations — Interactions with Adults item pool.
For each item, the item context is In the past 7 days...; the rating scale is: 1 = Never; 2 = Alimost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

Neuro-QolL

Item Name Item Stem

NQSCLped08 | | got along with my parents or guardians.

NQSCLped13 | | felt loved by my parents or guardians.

NQSCLped14 | | was happy at home.

NQSCLped15 | My parents or guardians spent enough time with me.
NQSCLped16 | | got along well with my teachers.

NQSCLped21 | My teachers accepted me.

NQSCLped22 | My teachers respected me.

NQSCLped25 | My parents or guardians seem to know what's important to me.
NQSCLped34 | | felt comfortable talking with my parents or guardians.
NQSCLped37 | | argued with my parents or other adults.
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Table 65: IRT parameters for the pediatric Fatigue item bank.

For each item, the item context is In the past 7 days... ; for non-reversed items the rating scale is: 1 = none of the time; 2 = a little bit of time;
3 = some of the time; 4 = most of the time; 5 = all of the time.

i o~ o <

2 T T| 3| =

g 2| 2|2 2

Neuro-QolL £ 4 4 4 4

Item Name Item Stem Rating Scale 2 £ £l £ £

NQFTGped01 | felt tired. 2.11 | -1.45 | -0.23 | 1.20 | 2.23

NQFTGped04 | had trouble starting things because | was too tired. 2.11 | -0.44 | 0.61 1.69 | 2.82

NQFTGped05 | had trouble finishing things because | was too tired. 2.11 | -0.50 | 0.65 1.59 | 2.42

NQFTGped06 | needed to sleep during the day. 2.11 | -0.09 | 0.49 131 2.13

Being tired made it hard to play or go out with my friends as much

NQFTGped08 as | would like. 2.11 | 0.13 | 0.83 1.42 | 2.29
NQFTGped11rl | | was too tired to eat. 2.11 | 099 |1.63 2.58

NQFTGped12 Being tired makes me sad. 2.11 | 041 |0.94 1.76 | 2.27

NQFTGped13 Being tired makes me mad. 2.11 | 0.28 | 0.89 1.55 | 2.33

NQFTGped07 | got upset by being too tired to do things | wanted to do. 2.11 | -0.03 | 0.77 1.53 | 2.22

NQFTGped09 | needed help doing my usual things at home. 2.11 | -0.08 | 0.66 131 1.92

NQFTGped10 | felt weak. 2.11 | -0.09 | 0.78 1.50 | 2.64

* The current version 2.1 Pediatric Fatigue Item Bank does not include two positively worded items “NQFTGped02: In the past 7 days... | had energy (or
strength)”, and “NQFTGped03: In the past 7 days... | could do my usual things at home” to minimize confusion from children who need to complete both
positively and negatively worded items in one instrument. Since these two items were included in version 1.0 Pediatric Fatigue Item Bank, item bank
characteristic of the re-calibrated 13-item version (v2.0) are also included in table 73.
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Table 66: IRT parameters for the pediatric Pain short form.
For each item, the item context is In the past 7 days.
For all items except one, the rating scale is: 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

*** For item NQPAIped07 (When you had pain, how long did it last?), the rating scale is: 1 = few seconds; 2 = few minutes; 3 = few hours;
4 = few days (less than a week); 5 = more than a week

- ~ ) <

2| T =| 3| =

o <] o o o

- £ < £ <
Neuro-Qol Item PROMIS Item £ 4 4 4 4
Name Name Item Stem 2 El £ £ £
NQPAIped01 I had a lot of pain. 3.96 | -0.02 | 0.56 | 1.31 | 1.87
NQPAIlped02 My pain was so bad that | needed to take medicine for it. 396|033 |0.78|1.27 | 1.46
NQPAIlped03 2032R1 I missed school when | had pain. 396|047 |0.80|1.46|2.31
NQPAIlped04 | had so much pain that | had to stop what | was doing. 396|042 |0.84|1.44]1.90
NQPAIlped05 9009 | hurt all over my body. 396 | 054 |1.00| 146|211
NQPAIped06 I had pain. 3.96 | -0.18 | 0.53 | 1.29 | 1.90
*** NQPAlped07 When you had pain, how long did it last? 396 |-0.23 | 0.55|1.15| 1.73
NQPAIped08 3793R1 | had trouble sleeping when | had pain. 396|020 |0.62|1.12]|1.66
NQPAIped09 | had trouble watching TV when | had pain. 396 | 0.65 | 1.03 | 1.46 | 1.88

It was hard for me to play or hang out with my friends when |

NQPAIped10 had pain. 3.96 | 0.18 |0.79|1.27| 153
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Table 67: Items for the pediatric Lower Extremity Function (Mobility) scale.
For each item, the item context is In the past 7 days... .

Neuro-Qol Item
Name

PROMIS
Item Name

Item Stem

Rating Scale

NQMOBped02r1

2647R2

| could get down on my knees without holding on to something.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped03rl1

236R1

| could keep up when | played with other kids.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped04r1

| could walk for 15 minutes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped05rl1

| could walk between rooms.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped08r1

| could get on and off the toilet without using my arms.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped09r1

| could get on and off a low chair.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0=Not able to do

NQMOBped13rl

| could get up from the floor by myself.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped14rl

| could sit on a bench without support for 15 minutes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Neuro-Qol Item
Name

PROMIS
Item Name

Item Stem

Rating Scale

NQMOBped17r1

| could stand on my tiptoes to reach for something.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped18rl

| could stand on my tiptoes to put something (e.g., 5 Ib bag of sugar) on a shelf.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped21rl

| could walk on slightly uneven surfaces (such as cracked pavement).

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped24r1

| could walk on rough, uneven surfaces (such as lawns, gravel driveway).

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped25r1

| could walk up and down ramps or hills.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped26rl

| could walk up and down curbs.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped29r1

| could get in and out of a bus.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped30r1

2118R1

| could get in and out of a car.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped31rl

2202R2

| could walk across the room.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Neuro-Qol Item
Name

PROMIS
Item Name

Item Stem

Rating Scale

NQMOBped32r1

| could walk while wearing a backpack full of books.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped33rl

676R1

| could bend over to pick something up.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped35r1

| could do exercise that others my age can do.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Table 68: Items excluded from the pediatric Lower Extremity Function (Mobility) scale.
For each item, the item context is In the past 7 days... .

Neuro-QolL
Item Name Item Stem Rating Scale

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQMOBped01 | | could keep my balance while walking for 30 minutes. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQMOBped06 | | could run as fast as others my own age. 0 = Not able to do

4 = With no trouble
3 = With a little trouble
2 = With some trouble

. 1 = With a lot of trouble
NQMOBped07 | | could get on and off the toilet. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQMOBped10 | | could get in and out of an adult-sized chair. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQMOBped1l | | could get on and off a chair without using my arms. 0 = Not able to do

4 = With no trouble
3 = With a little trouble
2 = With some trouble

. 1 = With a lot of trouble
NQMOBped12 | | could walk for 30 minutes. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQMOBped15 | | could sit on a bench without back support for 30 minutes. 0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQMOBped16

| could keep my balance while walking for 15 minutes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped19

| could turn my head all the way to the side to look at someone or something.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped22

| lose my balance easily.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped23

| have trouble keeping up with other kids my age when walking.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped27

| could run for 15 minutes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped28

| could run for 30 minutes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped34

| could do sports that others my age can do.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped36

| could carry bags (such as shopping bags) while going up a full flight of stairs.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQMOBped37

| could carry bags (such as shopping bags) while going down a full flight of stairs.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped38

| could ride a bicycle.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQMOBped39

| could walk up 2-3 stairs.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Table 69: Items for the Upper Extremity Function (Fine motor, Activities of Daily Living) pediatric scale.
For each item, the item context is In the past 7 days... .

Neuro-QolL
Item Name Item Stem Rating Scale

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped03r1 | was able to use my fingers to point to something. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped04r1 | was able to take off my socks. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped05r1 | was able to put on and fasten my pants by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXpedO6rl | was able to button and unbutton my shirt. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped11rl | was able to use a spoon to bring food up to my mouth. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped13rl | was able to wipe myself thoroughly after using the toilet. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped14rl | was able to pull my pants back up after using the toilet. 0 = Not able to do

4 = With no trouble
3 = With a little trouble
2 = With some trouble

1 = With a lot of trouble
NQUEXped15r1 | was able to hold a plate full of food. 0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQUEXped19rl

| was able to cut a piece of paper in half with scissors.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped24rl

| was able to take a shower by myself.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Table 70: Items excluded from the Upper Extremity Function (Fine motor, Activities of Daily Living) pediatric scale.
For each item, the item context is In the past 7 days... .

Neuro-QolL
Item Name Item Stem Rating Scale

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped25 | was able to take a bath by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped29 | was able to make a phone call using a touch tone key-pad. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped30 | was able to get out of bed by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped32 | was able to put on my shoes by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped33 | was able to open a jar by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped34 | was able to put toothpaste on my toothbrush by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped35 | was able to brush my teeth by myself. 0 = Not able to do

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
NQUEXped38 | was able to dry my back with a towel. 0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQUEXped40

| was able to put on my clothes by myself.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped41

| was able to zip up my clothes.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped01

| was able to open small containers like snack bags or vitamins (regular screw top).

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped02

| was able to wash and dry my hands without help.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped07

| was able to unzip my pants.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped08

| was able to hold a full cup of water in my hand.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped09

| was able to wash my hair without help.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped10

| was able to lift a cup of water to my mouth without spilling.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped12

| was able to use a knife to spread butter or jelly on bread.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQUEXped16

| was able to carry a tray of food in a cafeteria or restaurant.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped17

| was able to pick up a gallon of milk with one hand and set it on the table.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped18

| was able to get in and out of a tub without help.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped20

| was able to style my hair by myself.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped21

| was able to cover my nose when sneezing.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped22

| was able to use a computer mouse.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped23

| was able to open a can of soda.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped26

| was able to change positions in my bed.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Neuro-QolL
Item Name

Item Stem

Rating Scale

NQUEXped27

| was able to write a short note by using a pencil or pen.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped28

| was able to communicate with friends using e-mail or text messaging.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped31

| was able to get into bed by myself.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped36

| was able to pull open heavy doors.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do

NQUEXped37

| was able to open the rings in school binders.

4 = With no trouble

3 = With a little trouble
2 = With some trouble
1 = With a lot of trouble
0 = Not able to do
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Additional Instrument Statistics

Table 71: Neuro-Qol Item Bank Standard Error and Alpha Reliability by T-scores

Neuro-Qol Item Bank N T-Scores
10 20 30 40 50 60 70 80 90
Anxiety 513 SE 9.7 8.8 5.9 2.4 1.4 1.3 1.5 3.4 6.9
Reliability | 0.06 0.23 0.65 0.94 0.98 0.98 0.98 0.88 0.53
Depression 513 SE 10.0 9.70 7.1 2.2 1.0 1.0 1.3 5.3 9.4
Reliability | 0.00 0.05 0.49 0.95 0.99 0.99 0.98 0.72 0.12
Fatigue 511 SE 9.9 8.90 3.6 1.4 1.3 1.3 1.6 4.2 8.5
Reliability | 0.02 0.22 0.87 0.98 0.98 0.98 0.98 0.83 0.28
Upper Extremity Function (Fine motor, ADL) 1095 | SE 2.8 14 1.2 1.7 4.7 8.9 9.9 10.0 10.0
Reliability | 0.92 0.98 0.99 0.97 0.78 0.21 0.02 0.00 0.00
Lower Extremity Function (Mobility) 1046 | SE 4.8 1.8 14 1.3 1.9 5.1 9.2 10.0 10.0
Reliability | 0.77 0.97 0.98 0.98 0.96 0.74 0.15 0.01 0.00
Cognitive Function 1009 | SE 4.58 2.35 1.35 1.33 1.38 2.64 6.66 16.91 42.38
Reliability | 0.79 0.94 0.98 0.98 0.98 0.93 0.56 0.00 0.00
Emotional and Behavioral Dyscontrol 511 SE 9.8 8.5 4.7 2.2 1.8 1.8 1.8 2.2 4.0
Reliability | 0.05 0.28 0.78 0.95 0.97 0.97 0.97 0.95 0.84
Positive Affect and Well-being 513 SE 9.5 5.60 1.6 1.0 1.0 1.1 3.4 8.7 9.9
Reliability | 0.10 0.69 0.98 0.99 0.99 0.99 0.88 0.24 0.01
Sleep Disturbance 1087 | SE 9.5 8.4 6.4 4.3 3.5 3.2 3.3 3.9 5.3
Reliability | 0.09 0.30 0.60 0.81 0.88 0.90 0.89 0.85 0.72
Ability to Participate in Social Roles and Activities | 549 SE 9.2 4.5 1.0 0.6 0.6 3.0 8.7 9.9 10.0
Reliability | 0.15 0.80 0.99 0.99 0.99 0.91 0.24 0.02 0.00
Satisfaction with Social Roles and Activities 549 SE 9.7 6.4 1.5 0.6 0.7 3.4 9.4 10.0 10.0
Reliability | 0.06 0.59 0.98 0.99 0.99 0.88 0.12 0.00 0.00
Stigma 511 SE 9.9 9.7 8.3 4.1 1.5 1.2 1.3 2.3 5.6
Reliability | 0.01 0.06 0.31 0.84 0.98 0.99 0.98 0.95 0.69

Higher scores indicate more of that domain. A T-Score distribution has a mean of 50 and standard deviation of 10. SE is on the T-score metric and computed
based on the Fisher information conditional on T-score. Reliability is approximated based on the conditional SE.
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Table 72: Neuro-Qol Item Bank Calibration Sample T-Score Means and Standard Deviations, and Distributions by Percentile

Neuro-Qol Item Bank # Items N Mean SD P5 P10 P25 P50 P75 P90 P95
Anxiety 21 513 48.93 9.48 30.98 36.01 42.22 48.93 56.11 60.94 63.16
Depression 24 513 47.68 9.09 32.88 32.88 41.58 47.47 54.66 60.00 62.06
Fatigue 19 511 49.76 9.93 32.88 36.45 42.82 50.01 56.95 61.55 65.64
Upper Extremity Function (Fine motor, 20 1095 45.12 10.85 27.28 31.05 37.42 45.10 57.00 57.00 57.00
ADL)

Lower Extremity Function (Mobility) 19 1046 47.03 9.91 30.54 33.96 39.77 46.83 54.30 62.39 62.39
Cognitive Function 28 1009 50.09 10.23 35.03 37.56 41.75 49.85 57.65 64.59 67.9
Emotional and Behavioral Dyscontrol 18 511 49.88 9.67 34.09 38.17 43.49 49.57 56.23 62.28 64.81
Positive Affect and Well-being 23 513 51.28 9.82 36.03 38.78 45.69 51.80 57.67 63.17 68.32
Sleep Disturbance 8 1087 49.98 9.21 35.71 38.04 43.61 49.81 56.27 61.69 65.18
Ability to Participate in Social Roles and | 45 549 50.43 9.56 36.10 38.62 42.79 49.04 58.58 64.91 64.91
Activities

Satisfaction with Social Roles and 45 549 50.42 9.52 36.06 38.31 42.81 49.23 58.74 63.94 63.94
Activities

Stigma 24 511 49.70 9.47 35.62 35.62 41.68 50.49 56.48 61.37 64.39

T-score means, standard deviations and T-scores by percentile are computed for the calibration sample to describe this sample.
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Table 73. Pediatrics Neuro-Qol Item Bank Standard Error and Reliability by T-scores

Neuro-Qol Item Bank N T-Scores
10 20 30 40 50 60 70 80 90
Cognitive Function 507 SE 12.16 | 3.87 | 1.76 | 1.68 | 1.82 | 3.04 | 10.55 | 37.03 | 124.5
Reliability | 0.00 | 0.85 | 0.97 | 0.97 | 0.97 | 0.91 | 0.00 | 0.00 0.00
Anxiety 513 SE 10.0 9.7 8.1 3.8 1.4 1.3 1.3 2.6 7.1
Reliability | 0.01 | 0.06 | 0.35 | 0.86 | 0.98 | 0.98 | 0.98 | 0.93 0.50
Depression 513 SE 9.8 8.9 6.3 3.0 1.3 1.4 1.3 3.0 7.9
Reliability | 0.04 | 0.21 | 0.61 | 091 | 0.98 | 0.98 | 0.98 | 0.91 0.38
Fatigue 507 SE 62.01 | 23.06 | 9.52 | 4.28 | 2.05 | 1.81 | 1.82 | 3.51 11.93
(11-item version) Reliability | 0.00 | 0.00 | 0.09 | 0.82 | 0.96 | 0.97 | 0.97 | 0.88 0.00
Fatigue 507 SE 3893 (16.65| 7.71 | 392 | 2.02 | 1.77 | 1.78 | 3.27 8.49
(13-item version) Reliability | 0.00 | 0.00 | 0.41 | 0.85 | 0.96 | 0.97 | 0.97 | 0.89 0.28
Pain 171 SE 10.0 | 10.0 9.8 5.7 1.8 1.5 1.7 5.5 9.8
Reliability | 0.00 | 0.00 | 0.04 | 0.67 | 0.97 | 0.98 | 0.97 | 0.70 0.05
Stigma 168 SE 10.0 9.9 8.4 3.4 1.5 1.4 1.7 4.2 8.9
Reliability | 0.00 | 0.02 | 0.30 | 0.89 | 098 | 0.98 | 0.97 | 0.83 0.20
Social relations — 513 SE 54 2.4 15 1.7 1.6 2.8 6.8 9.5 9.9
Interaction with Peers Reliability | 0.71 | 0.94 | 0.98 | 097 | 0.97 | 0.92 | 0.54 | 0.11 0.01
Anger 513 SE 10.0 | 10.0 8.9 3.4 1.5 1.8 1.5 47 |9.4
Reliability | 0.00 | 0.01 | 0.22 | 0.88 | 0.98 | 0.97 | 0.98 | 0.78 0.11

Note: Higher scores indicate more of that domain. A T-Score distribution has a mean of 50 and standard deviation of 10. SE is on the T-score metric and
computed based on the Fisher information conditional on T-score. Reliability is approximated based on the conditional SE.
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Table 74 — Neuro-Qol Pediatric Item Bank Calibration Sample T-Score Means and Standard Deviations, and Distributions by Percentile

Item Bank # Items N Mean SD P5 P10 P25 P50 P75 P90 P95
Cognitive Function 14 171 | 50.00 | 9.69 |33.93 |37.53 | 42.4 |50.05|56.86 | 62.4 | 66.45
Anxiety 19 513 | 49.89 | 9.61 | 35.15 | 35.15 | 42.25 | 49.62 | 55.72 | 63.56 | 66.15
Depression 17 513 | 49.88 | 9.68 | 32.01 | 36.77 | 43.31 | 49.63 | 56.98 | 62.40 | 65.85
Fatigue 11 507 | 50.00 | 9.57 | 33.59 | 38.15 | 43.11 | 49.92 | 57.26 | 62.0 | 64.99
(11-item version)

Fatigue 13 507 | 50.00 | 9.62 | 31.64 | 36.19 | 43.09 | 49.96 | 57.26 | 61.93 | 65.12
(13-item version)

Pain 10 171 | 49.68 | 9.21 | 38.53 | 38.53 | 39.25 | 49.46 | 56.23 | 61.56 | 64.17
Stigma 18 168 | 49.55 | 9.51 | 35.11 | 35.11 | 42.71 | 49.26 | 54.84 | 59.77 | 68.11
Social relations - 16 513 | 50.09 | 9.68 | 35.50 | 38.04 | 43.38 | 49.28 | 56.52 | 63.54 | 67.12
Interaction with Peers

Anger 8 513 | 49.91 | 9.59 | 35.61 | 35.61 | 43.33 | 49.91 | 57.31 | 61.55 | 66.17

T-score means, standard deviations and T-scores by percentile are computed for the calibration sample to describe this sample.
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Figures

Figure 1. Precision of the item banks across the measurement continuum compared to sample distribution. Area
in blue represents the range with a reliability > 95% while the area in yellow represents the range with of reliability

between 0.9 and 0.95.
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as these scales cannot be calibrated using IRT analyses.

Precision information is not available for “Upper Extremity (ADL)” and “Lower Extremity (Mobility)” scales



Figure 2. Distributions of Upper and Lower Extremity Function Scales (in raw score unit). Possible scores range
from 1 to 5 and higher scores represent better function.
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Overview
The National Institute of Neurological Disorders and Stroke (NINDS) funded Neuro-QOL to create a clinically-
relevant and psychometrically-robust health-related quality of life (HRQL) assessment tool for both adults and
children. The specific goals of Neuro-QOL include: (1) the development of a core set of questions that address
dimensions of HRQL that are universal to patients with chronic neurological diseases, (2) the development of
supplemental questions that address HRQL concerns specific to particular groups of patients based on disease
status and other sociodemographic variables such as age and ethnicity, and (3) to create a publically available,
adaptable and sustainable system, which allows clinical researchers to have access to a common item repository
and computerized adaptive testing (CAT). The measures are intended to be responsive to the needs of researchers
that are working with a variety of neurological disorders across a wide range of settings, which enables the
facilitation of comparisons of data across clinical trials that focus on disparate diseases. The Neuro-QOL items, item
banks, and scales are the result of a rigorous development process that included literature review, qualitative and
cognitive interviewing, general population and clinical population testing, and state-of-the-art item response theory
(IRT) analyses. The purpose of this Technical Report is to provide the reader with information about the
methodology used to create Neuro-QOL, and to provide addition psychometric information for the items, scales,
and banks that are included in Neuro-QOL.

Development of item banks

Based on our assessment of the needs of NINDS-funded researchers, Neuro-QOL focused on five adult conditions
(stroke, multiple sclerosis, Parkinson’s disease, epilepsy, and amyotrophic lateral sclerosis [ALS]) and two pediatric
conditions (epilepsy and muscular dystrophy). The Neuro-QOL item banks and scales were created using a rigorous
set of steps, which were guided by best practices, such as those used in the National Institutes of Health (NIH)
Patient-Reported Outcomes Management Information System (PROMIS) initiative, *as well as guidance from the
Food and Drug Administration on the creation of patient-reported outcomes to be used in clinical trials, which in
turn are used to support label claims for medications and other medical interventions.® There were six phases of
item development: 1) identification of extant items, using a systematic search for existing questions in currently
available scales, 2) item classification and selection, 3) item review and revision by trained professionals who
reviewed the wording of each question and revised them in accord with conventions adopted by the Neuro-QOL
group, 4) focus group input on domain coverage to confirm domain definitions and to identify new areas of item
development for future item banks, 5) cognitive interviews with patients to assess their understanding of individual
items, and 6) final revision before field testing. Questions that survived this process were field tested and
evaluated for use in Neuro-QOL. Beyond these 6 steps, psychometric analyses were used to further refine the sets
of Neuro-QOL items that are recommended for further use.

The list of adult and pediatric Neuro-QOL domains is listed in Tables 1 and 2, respectively.
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Neuro-QOL investigators and expert consultants identified candidate instruments and items via literature searches
and previous item banking projects. (e.g., PROMIS; Cella, et al.2010)  Our team created an item library, which
included information on the time frame of the response requested, the exact wording of the item stem and
response options, and any context (e.g., specific instructions) for the respondent to consider when answering
questions. For each domain, the investigative team constructed a comprehensive item pool. Some items included
in the Neuro-QOL library are from the NIH PROMIS and the Activity Measure for Post Acute Care.” Teams of three
or more domain experts then assigned items to the Neuro-QOL domains through an iterative, multi-step process.
We then organized items into domains, sub-domains, factors, and facets, and then reviewed items to determine if
they should proceed through detailed item review, revision, and testing.

Once all items were assigned to a domain area, content experts systematically removed items from individual
pools. Content experts removed items when there was apparent semantic redundancy. In these cases, we
selected the item that was more consistent with the concept definition, or the item that was clearest. Some items
in development were found to lack cultural relevance or sensitivity, to lack gender neutrality, to be difficult to
translate, or to exhibit excessive disease specificity. We discarded these items. ltems that survived this initial
review underwent a subsequent, more thorough review, which was conducted by two scientists appointed as co-
chairs of the content domain, we well as additional, independent content experts. We also revised the majority of
the items to ensure general consistency across banks, to assure comprehensiveness in measuring the domain, to
ensure clear, understandable and precise language, to easily facilitate linguistic translation, and to maintain
adaptability to the data collection and analysis strategies planned.

Teams of domain experts reviewed and synthesized findings to make further decisions about which items to carry
forward in testing. Final item pools were reviewed by 63 patients with neurological disorders using telephone-
based cognitive interviews in English and Spanish to assess the content validity of items, clarify concepts, and refine
language and response options. During interviews, patients reviewed each item in individual semi-structured
interviews that focused on item comprehension and relevance. Patients and experts also identified areas for new
item development, for which additional items were written or revised. For children, cognitive interviews were
conducted with individuals aged 10-18. Overall, the primary goal was to use the data to better understand the
dimensional structure of items that specifically pertained to the various domain areas of Neuro-QOL. Additionally,
the results informed the revision of items in the item pools and facilitated new item development prior to the first
wave of testing.

Sampling and Pilot Testing
Adult samples
A complete discussion of the development and testing of adult items is discussed in Gershon et al.,> Neuro-QOL
data collection occurred in two waves from January 31, 2008 to March 10, 2008 for Wave 1a clinical samples for
domains targeted to certain neurological conditions and from September 11, 2008 to September 24, 2008 for the
Wave 1b U.S. general population sample, and from January 15, 2009 to January 30, 2010 for Wave 2 validation
testing. The sampling plan facilitated obtaining item calibrations for the different domain areas, estimating profile
scores for varied subgroups, confirming factor structure, and conducting item and bank analyses. We had over 500
candidate items, so participants could not respond to all of the items. We estimated that participants would
respond to four questions per minute, with the maximum number of items administered for each respondent
approximately 150. This led to a response time on average of 37 minutes.

For Wave 1a, the response data were collected by YouGovPolimetrix (www.polimetrix.com). Their standard
respondent pool for an internet-based survey is taken from a predetermined panel of people who typically respond
to the company’s online surveys. Chosen panelists receive modest compensation (under a $10 value) for their
participation. Wave 1b data was collected through Greenfield Online, which is also an online paneling organization,
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who offers a similar service to YouGovPolimetrix. Greenfield Online was chosen for Wave 1b because their services
proved more economical for this particular sample and they use a similar method to YouGovPolimetrix.

All participants completed a socio-demographic form consisting of approximately 20 auxiliary items that measured
global health perceptions, and socio-demographic variables including age, gender, race/ethnicity, relationship
status, educational attainment, and employment status, income, number of hospitalizations, disability days, use of
prescription medication, height, weight,. In addition, participants answered a series of health questions about the
presence and degree of limitations as they related to multiple neurological conditions affecting adults including
stroke, multiple sclerosis, Parkinson’s disease, epilepsy and ALS.

For some calibrations, we combined data from multiple samples to overcome difficulties associated with infrequent
responses to items and stability of parameter estimates in Item Response Theory models. The nature of adult
calibration samples is listed in Table 3.

Pediatric samples

A complete discussion of the development and testing of pediatric items is discussed in Lai et al.® Generic domains
(emotional health, social health and physical health) were field tested on samples drawn from the U.S. pediatric
general population whereas targeted domains (stigma, fatigue, pain and cognition) were field tested on children
with either epilepsy or muscular dystrophy. This was done because the generic item pools could be feasibly
answered by a person without a medical condition, whereas the targeted item pools are typically symptoms or side
effects of a disease process. We recruited the samples from internet panel companies: Greenfield Online
(www.greenfield.com) and YouGovPolimetrix (www.polimetrix.com) for the US general population and clinical
samples, respectively. Similar recruitment strategies were used by these two companies. Specifically, companies
sent e-mails to invite parents of potential participants from their database to participate in the field testing.
Potential participants were screened by the companies via internet to ensure their eligibility (i.e., English-speaking,
ages of 10-18, and for disease related domains, with a diagnosis of either epilepsy or muscular dystrophy). After
parents signed an online consent on behalf of their children, parents were asked to complete a series of
sociodemographic and clinical information questions (for disease samples only) and children then completed
appropriate Neuro-QOL items. Because of the difficulty in recruiting children with epilepsy and muscular dystrophy
via a panel company, we also recruited eligible patients from epilepsy clinics at Children’s Memorial Hospital
(Chicago, IL), NorthShore University HealthSystem (Evanston, lllinois) and the University of California at Davis
Medical Center. One exception is the physical health related domains — Upper Extremity function (Fine motor, ADL)
and Lower Extremity function (Mobility). Items written in these two domains were targeted to children with
moderate to severe limitations seen in rehabilitation clinics, so we also tested these items in clinical samples in
order to minimize floor effects. Procedures similar to those used by the online panel companies were
implemented, except that paper versions of the informed consent and assent forms were used by research staff.
After informed consent was obtained from parents of children and assent was obtained from children aged 12 and
older, parents completed the demographic and clinical information (clinical sample only) and children completed
the Neuro-QOL items. Table 4 presents the nature of the pediatric calibration samples.
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Table 1 — Neuro-QOL Domains for Adults

Physical

Function/Health

Upper Extremity Function — Fine Motor, ADL (Bank)
One's ability to carry out various activities involving digital, manual and reach-related functions, ranging from
fine motor to self-care (activities of daily living)

Lower Extremity Function — Mobility (Bank)
One's ability to carry out various activities involving the trunk region and increasing degrees of bodily
movement, ambulation, balance or endurance.

Bowel/Bladder Function (Item Pool)
Functional problems related to storage and emptying, such as incontinence or constipation, urgency, leakage
and discomfort.

Sexual Function (Item Pool)
A person's overall evaluation of, satisfaction with and quality of sexual activities, including interest, discomfort,
functioning and ability to achieve orgasm.

Symptoms

Fatigue (Bank)
Sensations ranging from tiredness to an overwhelming, debilitating and sustained sense of exhaustion that
decreases one’s capacity for physical, functional, social and mental activities.

Sleep Disturbance (Bank)
Perceptions of sleep quality, sleep depth, and restoration associated with sleep; perceived difficulties with
getting to sleep or staying asleep; and perceptions of the adequacy of and satisfaction with sleep.

Mental

Emotional Health

Depression (Bank)

Experience of loss and feelings of hopelessness, negative mood (e.g., sadness, guilt), decrease in positive affect
(e.g., loss of interest), information-processing deficits (e.g., problems in decision-making), negative views of the
self (e.g., self-criticism, worthlessness), and negative social cognition (e.g., loneliness).

Anxiety (Bank)
Unpleasant thoughts and/or feelings related to fear (e.g., fearfulness, feelings of panic), helplessness, worry
and hyperarousal (e.g., tension, nervousness, restlessness).

Stigma (Bank)
Perceptions of self and publically enacted negativity, prejudice and discrimination as a result disease-related
manifestations.

Positive Affect and Well-Being (Bank)
Aspects of a person’s life that relate to a sense of well-being, life satisfaction or an overall sense of purpose and
meaning.

Emotional and Behavioral Dyscontrol (Bank)
A set of disease and/or treatment related manifestations including disinhibition, emotional lability, irritability,
impatience, and impulsiveness.

End of Life Concerns (Item Pool)
Issues and concerns that emerge at the end of one's life (including basic functioning across physical, social,
emotional, cognitive and existential domains, as well as overall satisfaction with care and symptom palliation)

Cognitive Health

Applied Cognition- General Concerns (Bank)
Perceived difficulties in everyday cognitive abilities such as memory, attention, and decision making.

Applied Cognition- Executive Function (Bank)
Perceived difficulties in applications of mental function related to planning, organizing, calculating, working
with memory and learning.

Communication Difficulty (Pool)
Perceived difficulties related to oral expression, language production, articulation, comprehension and
organization.

Social

Ability to Participate in Social Roles and Activities (Bank)
Degree of involvement in one’s usual social roles, activities and responsibilities, including work, family, friends
and leisure

Satisfaction with Social Roles and Activities (Bank)
Satisfaction with involvement in one's usual social roles, activities and responsibilities, including work, family,
friends and leisure
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Table 2 — Neuro-QOL Domains for Pediatric Populations

Upper Extremity Function — Fine Motor, ADL (Bank)

=
= One's ability to carry out various activities involving digital, manual and reach-related
i functions, ranging from fine motor to self-care (activities of daily living)
s Lower Extremity Function — Mobility (Bank)
"é One's ability to carry out various activities involving the trunk region and increasing
2 degrees of bodily movement, ambulation, balance or endurance.
® Fatigue (Bank)
[ Sensations ranging from tiredness to an overwhelming, debilitating and sustained sense
£ of exhaustion that decreases one’s capacity for physical, functional, social and mental
g activities.
S Pain (Bank)
§ An unpleasant sensory or emotional experience associated with actual or potential tissue
a damage, or described in terms of such damage. Conceptually divided into components
of quality (e.g. the nature, characteristics, intensity, frequency, and duration of pain),
behaviors (e.g. verbal and nonverbal actions that communicate pain to others) and
interference (e.g. impact of pain on physical, mental, and social activities).
Depression (Bank)
Experience of loss and feelings of hopelessness, negative mood (e.g., sadness, guilt),
decrease in positive affect (e.g., loss of interest), information-processing deficits (e.g.,
problems in decision-making), negative views of the self (e.g., self-criticism,
% worthlessness), and negative social cognition (e.g., loneliness).
£ Anxiety (Bank)
= Unpleasant thoughts and/or feelings related to fear (e.g., fearfulness, feelings of panic),
|8 helplessness, worry and hyperarousal (e.g., tension, nervousness, restlessness).
.g g Stigma (Bank)
§ w Perceptions of self and publically enacted negativity, prejudice and discrimination as a
result disease-related manifestations.
Anger
Angry mood (e.g., irritability, frustration), verbal aggression, and efforts to control anger.
o Applied Cognition- General Concerns (Bank)
Z S Perceived difficulties in everyday cognitive abilities such as memory, attention,
'go % concentration, processing speed and organization skill.
O
Social Relations — Interaction with Peers (Bank)
< Degree of involvement with one's peers in usual social roles, activities and
= responsibilities
£ Social Relations — Interaction with Adults (Bank)
© Degree of involvement with adults in one’s usual social roles, activities and
§ responsibilities
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Table 3 — Calibration samples for adult items

Lower Extremity Function - Mobility

Sub-domain Status Calibration Sample

Item bank Wave 1b (General Population) +
Upper Extremity Function - Fine Motor, ADL Wave 2

Item bank Wave 1b (General Population) +

Wave 2

Urinary/Bladder Function Item pool — Not tested | Not tested

Bowel Function Iltem pool — Not tested | Not tested

Sexual Function Iltem pool — Not tested | Not tested

Fatigue Item bank Wave 1a

Sleep Disturbance Iltem bank Wave 1a + Wave 2 (
Depression Iltem bank Wave 1b (General Population)
Anxiety Iltem bank Wave 1b (General Population)1
Stigma Iltem bank Wave 1a

Positive Affect and Well-Being Iltem bank Wave 1b

Emotional and Behavioral Dyscontrol Iltem bank Wave 1a

End of Life Concerns Item pool — Not tested | Not tested

Applied Cognition- General Concerns

Item bank

Wave 1b (General Population) +
Wave 2

Item bank Wave 1b (General Population) +
Applied Cognition- Executive Function Wave 2
Communication Item pool Not calibrated
Ability to Participate in Social Roles and Iltem bank Wave 1b
Activities
Satisfaction with Social Roles and Activities Iltem bank Wave 1b

Sample sizes:

Note: Some participants were dropped from some IRT analyses due to missing data.

Wave 1a; N = 553 clinical participants (stroke, n = 209; epilepsy, n = 183; multiple sclerosis, n = 84; Parkinson’s, n =

59; ALS, n = 18)

Wave 1b; Participants were divided into four groups (A-D). Group A completed the Ability to Participate in Social

Roles and Activities and Satisfaction with Social Roles and Activities items, N = 549. Group B completed Lower
Extremity (Mobility) items and the Upper Extremity (Fine Motor, ADL) items, N = 518. Group C completed the

Positive Affect and Well-Being, Depression, and Anxiety items, N = 513. Group D completed the Applied Cognition —

General Concerns items, N = 533.

Wave 2; N = 581 clinical participants (stroke, n = 101 ; epilepsy, n = 119; multiple sclerosis, n = 161; Parkinson’s, n =

120; ALS, n =80)
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Table 4 — Calibration samples for pediatric items

Sub-domain Status Calibration Sample
Depression Iltem bank Wave 1b (General Population)
Anxiety Item bank Wave 1b (General Population)
Anger Iltem bank Wave 1b (General Population)
Upper Extremity Function ° Scale Not calibrated
Lower Extremity Function ° Scale Not calibrated

Item bank Wave 1b (General Population) — Items only for
Sociability b Interactions with peers were calibrated.
Social Role Performance Iltem pool Not calibrated

Item bank Wave 1a + Wave 2 (muscular dystrophy and
Fatigue epilepsy)

Item bank Wave 1a + Wave 2 (muscular dystrophy and
Pain epilepsy)

Item bank Wave 1a + Wave 2 (muscular dystrophy and
Applied Cognition epilepsy)

Item bank Wave 1a + Wave 2 (muscular dystrophy and
Stigma epilepsy)

Note. * We chose not to calibrate Upper extremity Function and Lower extremity Function because of high skewness
in the distributions of these constructs. ® For Sociability, we identified two sub-domains, which were different from
the original conceptualization: interaction with peers and interaction with adults. We did not calibrate the latter
sub-domain because of poor model fit. Thus, we do not recommend creating a summary score from these items.

Sample sizes:
Note: Some participants were dropped from some IRT analyses due to missing data.

Wave 1a; Participants with epilepsy (n = 50) and muscular dystrophy (n = 9)
Wave 1b; N =513 general population participants.

Wave 2; Participants with epilepsy (n = 61) and muscular dystrophy (n = 51)
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Item Statistics
Item response theory: An overview. IRT is based on the notion that a person’s response to a test item is a function
of that person’s location on a latent trait. ° The relationship between performance on an item and a latent trait is
described by a mathematical function, which is known as an item characteristic curve. In IRT, the probability of
responding to an item in a particular way (e.g., responding “1” for “Never” on a Neuro-QOL item) is a function of
the person’s level of the latent trait. For most of IRT models, there were five parameters calculated per item: an
item slope parameter and four threshold parameters. There number of threshold parameters is equal to the
number of response options minus one. The item slope parameter indicates how well an item can discriminate
between difference levels of a construct. For that reason, it is sometimes known as a discrimination parameter. 1
The threshold parameter is related to a point on a continuum at which a person is more likely than not to endorse
an item in a particular way. A threshold parameter is sometimes referred to as a difficulty parameter because in
some analyses they are related to how difficult it is for the items to be endorsed in a particularly way. The
predicted probability of responding to an item in a particular way is determined by a person’s level on a latent trait,
as well as the slope and threshold parameters. During our data-analytic phase, we used a process of iterative
analysis and discussion with content domain experts, item-by-item level decisions were made as to whether an
individual item should be: (1) calibrated and included in the bank, (2) not calibrated but retained for possible future
calibration (e.g., items consistent with the domain being measured but having local dependence, responses
concentrated in few of the available response options), or (3) excluded from further consideration (e.g. outside of
concept; problematic item wording). All models were fit assuming unidimensionality, without local dependence
between other items in the bank.

Item response theory models used in Neuro-QOL. Neuro-QOL psychometricians calibrated each item bank using
IRT. Calibration refers to fitting the items into an IRT model such that its item slope and threshold parameters are
estimated. The calibrated item parameters can then be used to underlie computer adaptive tests and inform the
creation of short forms. The final Neuro-QOL item banks were calibrated using IRT modeling depending on the
sample size. For adults and pediatric generic domains, Samejima’s (1997) graded response model was used. For
pediatric targeted domains where sample size was less than 200, a 1-PL IRT model was used, in which a common
slope parameter was estimated for all items. All IRT analyses were conducted using MULTILOG.

Before fitting IRT models, we examined datasets by examining descriptive statistics such as frequencies and means,
as well as statistics based on classical psychometric analyses such as corrected item-total correlations. We also
evaluated data quality by assessing an item’s response distribution, including a search for out-of-range values. We
test IRT model assumptions (monotonicity, unidimensionality/local independence) and model fit (using S-G* & S-X?)
and made modifications to our models as needed.

Tables 3 and 4 present information about the calibration samples for adults and pediatrics, respectively. The tables
in the Appendix present the calibrated Neuro-QOL item banks, as well as the list of items that were retained but
not calibrated, and the items that were excluded altogether. Items were excluded based on psychometric analyses
and the judgment of content experts. In addition to the calibrated item banks, there are additional sets of items
grouped into item pools for bowel/bladder function, sexual function, end- of- life concerns, communication
difficulty, and interaction with adults (pediatric). Items that met requirements of unidimensionality, but do not fit
an IRT model, are treated as “scales” rather than calibrated item banks. The distinction is that whereas a scale can
be summed to obtain a total summary score, a calibrated bank can be administered using an array of different
short forms, including CAT, to produce a summary score on the same, common metric. Examples of uncalibrated
scales include pediatric upper extremity function and pediatric lower extremity function.

Assessment of unidimensionality. For each item pool, we strove to compile lists of items that measured a single
construct consistent with the definition of content experts. We conducted formal tests of whether our item pools
measured a single dimension. The challenge of dimensionality assessment is to develop approaches to assess
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whether a scale has a strong enough general factor so that it is essentially unidimensional. Essential dimensionality
(e.g., McDonald, 1981) is defined as the degree to which a test score is influenced by a common factor underlying
an item set. No complex item set will ever perfectly meet strictly defined unidimensionality assumptions (see
McDonald, 1981); therefore, we sought to confirm that the trait level estimates are predominantly influenced by a
general factor. Unidimensionality was examined for each item bank using confirmatory factor analysis guided by fit
statistics as well as conceptual input from domain experts. As part of our confirmatory factor analyses, we also
assessed local dependence, which refers to covariation between two or more items not accounted for by the
unidimensional IRT model. Local dependence was assessed by examining the residual correlations between items
and then assessing the consequences for model fit when including vs. excluding potentially redundant items.

Differential item functioning. An item displays differential item functioning (DIF) when the probabilities of
responding in different categories differ by population for the same underlying level of the attribute. Items were
evaluated for DIF by contrasting the IRT parameters across a variety of demographic groups. IRT-based hierarchical
ordinal logistic regression (OLR) approach as implemented in LORDIF*? was used for evaluation of DIF. In this
approach a series of logistic models predicting the probability of item response were run and compared. The
independent variables in Model 1 are the trait estimate (e.g., raw scale score), group and the interaction between
group and trait. Model 2 included main effects of trait and group, and Model 3 included only the trait estimate.
Non-uniform DIF was detected if there was a statistically significant difference in the likelihood for Model 1 and
Model 2, and uniform DIF is evident if there is a significant difference in the likelihoods for Models 2 and 3. ltems
flagged for DIF were further discussed before making a final decision with regard to inclusion vs. exclusion.

Neuro-QOL Field Testing and Clinical Validation
Our second phase of field testing was conducted from January 2009 through June 2010. The purpose was to
evaluate the reliability, validity and responsiveness of Neuro-QOL short forms and scales in clinical neurology
populations. A total of 581 adult and 113 pediatric patients were recruited to reflect the five adult and two
pediatric neurological conditions targeted by Neuro-QOL. Proxies for stroke (N = 84) and the two pediatric samples
(N =113) also completed forms. Administration of Neuro-QOL Short Forms and clinical validation measures (both
cross-disease and disease-specific), physician ratings and chart review was conducted at baseline and at a 180-day
follow up (to assess responsiveness). Test-retest reliability of the Neuro-QOL Short Forms was evaluated at 7 days.
Table 5 lists the number of patients with each respective neurological condition (and proxies) who completed each
assessment.
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Table 5 - Field Testing/Clinical Validation Sample
Number completing assessment

Baseline 7-day 180-day
Multiple Sclerosis 161 125 132
Parkinson’s disease 120 116 108
Adult Epilepsy 119 119 109
Stroke 101 95 90
Stroke Proxies 84 78 73
ALS 80 77 59
Pediatric Epilepsy 62 60 56
Pediatric Epilepsy Proxies 62 60 56
Muscular Dystrophy 51 48 48
Muscular Dystrophy Proxies 51 48 48
Total: 891 826 779
Methods

Participating Sites. Participants were recruited from several clinical sites, including: Children’s Memorial Hospital of
Chicago, Cleveland Clinic Foundation, Dartmouth-Hitchcock Medical Center, NorthShore University HealthSystem,
Northwestern University Feinberg School of Medicine, Rehabilitation Institute of Chicago, University of California —
Davis, University of Chicago, University of Puerto Rico, and University of Texas Health Science Center.

Site Procedures. Each accrual site had a coordinator who assumed overall responsibility for the project at that
particular site. All procedures were approved by the NorthShore University HealthSystem Institutional Review
Board (IRB) as well as IRBs at each respective institution. Site coordinators identified, enrolled and conducted
assessments with eligible participants according to criteria and procedures specified in the Manual of Procedures.

Because our goal was to produce a generalizable measurement platform, eligibility criteria were broad. Table 6 lists
our general inclusion/exclusion criteria.
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Table 6. Clinical ValidationSample Inclusion/Exclusion Criteria

INCLUSION CRITERIA EXCLUSION CRITERIA
Diagnosed
Neurological
Group Age Gender Language Condition Proxy
Proxies (primary e  Younger/older than age limits
care givers) of
children with e Non-English speaking
Epilepsy: 10-18 Epilepsy, epilepsy or
Muscular muscular e  Cognitive impairment that
Children | MD: 10-21* Proportional English Dystrophy dystrophy would prevent informed
breakdown of males consent and/or completion of
and females test items with the assistance
according to of an interviewer (as
incidence rates of determined by recruiting
respective conditions staff).
Stroke, MS,
ALS, e  Does not have a proxy (for
Parkinson's Proxies of adults with stroke or children
Disease, patients with with epilepsy or muscular
Adults >18 English Epilepsy stroke dystrophy)

*Due to the nature and developmental impact of muscular dystrophy, participants may be <21 years of age to meet eligibility requirements.

Additional, disease-specific exclusion criteria were: presence of non-epileptic seizures for epilepsy, and being non-
community dwelling for stroke.

Recruitment and Testing. Various recruitment methods were utilized including: 1) approaching patients in clinics
and 2) mailing letters of invitation to physician-identified patients informing them that someone would contact
them about the study at their next clinic appointment. Informed consent or assent (for pediatric participants) was
obtained from each subject and covered all three assessments (baseline, 7 days, and 180 days). There was a 5-9
day window for the test-retest assessment and a 5-7 month window for the responsiveness assessment. After a
patient was identified and approached, the site coordinator arranged a meeting to introduce and describe the
study, confirm eligibility, explain participants’ rights, and obtain informed consent and HIPPA authorization if the
eligible participant was interested. Site personnel then either administered the baseline evaluation at that time or
else scheduled it for another time. Baseline evaluations, consisting of Neuro-QOL instruments, concurrent validity
measures, and sociodemographic and clinical data forms, lasted approximately 90 minutes. Some measures,
including the Neuro-QOL instruments, were administered by Computer Assisted Self Interview. Other measures
were administered by study staff (e.g., performance-based cognitive measures). Medical professional ratings and
chart review were also conducted at baseline and as part of the 180-day follow up. Participants were reimbursed
according to local IRB-approved standards.
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Measures
General Forms
Socio-demographic form. This form provides patient characteristics (e.g., age, gender, race, ethnicity and
education). This information was collected at baseline via chart review and/or face-to-face interview.

Clinical information form. This form records disease specific information (e.g., date of diagnosis, treatments) for
each participant. It was gathered via chart review and through interviews with patients and/or parents at baseline
and 180-day follow-up interviews.

Neuro-QOL Short Forms

All short forms provided raw scores which were converted to T-Scores; with a T = 50 indicating average function
compared to the reference population and a standard deviation of 10. Neuro-QOL T-scores referenced to a general
population sample are indicated by GPT (General Population T-Score) while those referenced to a clinical sample
are indicated by CT (Clinical T-Score).

General Function — Adults Only

Barthel Index. The Barthel Index was developed by Mahoney and Barthel™ and is one of the best known and most
widely used instruments to assess basic activities of daily living (ADL). The Barthel Index assesses the degree of
independence a patient has in performing various self-care and mobility ADL tasks. The weighted ordinal scale
assesses 10 items of ADL in the following subgroups: personal care (including eating), dressing, personal hygiene
and bathing, continence of urine and stool, mobility (including transfer from a bed and toilet), walking, and steps.
The index has high test-retest reliability (r=0.89), inter-rater reliability (r>0.95),(Granger, Albrecht, & Hamilton,
1979) and internal consistency (Cronbach’s alpha = 0.98).(Shinar et al., 1987) We administered this by standardized
interview.

Instrumental Activities of Daily Living Scale. The Lawton Instrumental Activities of Daily Living Scale,**is an
interviewer administered measure which includes 8 items: telephoning, shopping, food preparation, housekeeping,
laundry, transportation, medications, and handling finances. Each task is graduated in a 3- or 4-level scale. The scale
measures performance in contrast to ability.

General Function — Adults and Children

Karnofsky Performance Status Scale (KPSS). > The KPSS is a rating of functional impairment and offers a simple if
coarse breakdown of activity level across patients regardless of diagnosis. KPSS criteria are based on descriptive
categories from 0-100. Ratings were made by providers.

Cognitive Function — Adults and Children

Oral Digit Symbol Modalities. ‘® This is a test of speed of information processing, but is also thought to assess
visual acuity and figural memory. A timed coding task using a key as reference, examinees pair specific numbers (0-
9) with designated geometric figures that are matched up in the key; examinees attempt to complete as many
matches as quickly as possible in 90 seconds. Written and oral forms are highly correlated (in normal adults >.78).
Because some participants may have greater motor deficits compared to others, we administered the oral version.

Symbol Search.”’ A test of mental speed, this is a timed orthographic measure of visual attention, scanning, and
motor speed. Participants must determine if a target nonsense figure is present in a string of figures and mark a
corresponding “yes” or “no” box presented at the end of each item.
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Digit Symbol Coding. "’ This is a timed paper/pencil symbol substitution task of mental, visual and motor speed.
Using a key of paired numbers and symbols, participants must draw corresponding nonsense symbols below rows
of numbers.

Health Related Quality of Life — Adults (including proxies) and Children

EQ-5D."®" This is a 15-item self-report measure of health status developed by the EuroQoL Group in order to
provide a simple, generic measure of HRQL for clinical and economic appraisal. Applicable to a wide range of health
conditions and treatments, it provides a simple descriptive profile and a single index value for health status.
Domains include: mobility, self-care, usual activities, pain/discomfort and anxiety/depression.

PROMIS Global Health Scale. *° Global health refers to evaluations of health in general rather than specific
elements of health. The PROMIS global health items include global ratings of the five primary PROMIS domains
(physical function, fatigue, pain, emotional distress, social health) and general health perceptions that cut across
domains. It can be scored into a Global Physical Health component and Global Mental Health component. Global
items allow respondents to weigh together different aspects of health to arrive at a ‘bottom-line” indicator of their
health status. Global health items have been found to be consistently predictive of important future events such as
health care utilization and mortality.

Global HRQL Question. **A single item from the Functional Assessment of Chronic lliness Therapy (FACIT), “l am
content with the quality of my life right now,” was used as a global measure of quality of life.

Health Related Quality of Life — Children and Pediatric proxies

Pediatric Quality of Life Inventory, Multidimensional Fatigue Scale (PedsQL™-MFS) *>** The PedsQL - MFS is a
self-report measure consisting of both a general quality of life measure (PedsQL™) and a fatigue specific measure
(MFS). The PedsQL™ is designed to measure core health dimensions in children from 2 to 18 years old. The
measure consists of 23 items in four scales: physical functioning, emotional functioning, social functioning, and
school functioning. Children/Teens completed a self-report assessment. Proxies completed the parent/caregiver
form. The MFS consists of 18 items across three domains: general fatigue (6 items), sleep/rest fatigue (6 items),
and cognitive fatigue (6 items).

Pain — Adults (including proxies) and Children

Pain question. A single (0-10) item that asks patients to rate, from “none” (0) to “the worst pain you can think of
(“10”), the severity of their worst pain during the past week.

Responsiveness — Adults and Children
Karnofsky Performance Status Scale (KPSS). °Described above.

Global rating of change. This measurement strategy assumes that a patient can judge whether over the course of a
specified period, their self-reported health status has changed. Typically, such questions require patients to
remember a prior health state and compare it to how they are currently feeling.?*** In this study, participants were
asked to rate how much their Physical, Emotional, Cognitive, Social/Family and Symptomatic Well-being and their
overall quality of life had changed over the past 6 months according to the following scale: +3 = “Very much better”
to -3 = “Very much worse”. Such global transition ratings have the advantage of being easy to interpret and they
enhance the interpretability of HRQL scores when found to be correlated with the target instrument. For instance,
if the correlation between a global rating of change and the change score on a target instrument is over 0.5, the
validity of the target instrument is supported. Global transition ratings have been widely used in HRQL outcome
assessments to augment the interpretation of HRQL scores. **?® Proxies completed a proxy version of this
measure.
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Statistical Analyses

The following analyses were conducted for all clinical groups.

7.

8.

10.

11.

12.

Means, standard deviations, and other distributional statistics were calculated for all scores at the baseline
and follow-up assessments.

Internal consistency reliability - Internal consistency analyses were performed for each short form using
Cronbach’s alpha coefficients.

Test-retest reliability - Intraclass correlation coefficients and corresponding 95% confidence intervals were
calculated to assess the test-retest reliability of the Neuro-QOL measures using the baseline and 7-day
assessments.

Concurrent validity was assessed at baseline by Spearman rho correlations between Neuro-QOL short
forms and disease-specific and cross-disease measures.

Known groups validity was evaluated at baseline by comparing mean Neuro-QOL short form scores
between patients grouped by clinical anchors such as disease severity. Analysis of variance (ANOVA) was
used to test for differences between groups. Effect sizes (mean difference / pooled standard deviation)
were calculated to aid in interpretation of group differences.

Responsiveness -To demonstrate the sensitivity of the Neuro-QOL measures for detection of change, we
evaluated general linear models using each patient's change score. We conducted responsiveness analyses
on the Neuro-QOL banks using several criteria for change. One criterion used across all adult conditions
was the Karnofsky Performance Status, and another was the self-reported Global Rating of Change (GRC)
described above. Here we report the results from the GRC-based change. Beginning with the 7-level GRC
(range: +3=very much better; 0 = about the same; -3 = very much worse), we collapsed the three “better”
categories into one, and the three “worse” categories into one, leaving three categories (“better;” “about
the same;” “worse”). These three categories were compared using one-way analysis of variance followed
by least significant difference testing of adjacent groups when the overall F statistic was significant. For
each analysis, we required that at least 5 patients be represented in each of these three categories. If fewer
than five patients were represented in a category, it was collapsed with the adjacent category and the two
remaining groups were compared using a t-test. There were six GRC questions. Five of them queried
patients specifically about change in Physical well-being, Cognitive Well-Being, Emotional well-being,
Social/Family Well-being, and Disease-related Symptoms. The sixth GRC item asked about overall quality of
life. The list below indicates which of the 13 adult item bank change scores were compared across GRC
categories:

Physical well-being: Upper Extremity and Lower Extremity Function; Fatigue; Sleep Disturbance

Cognitive well-being:  Applied Cognition (General Concerns and Executive Function)

Emotional well-being: Depression; Anxiety; Stigma; Positive Affect and Well-Being; Emotional and
Behavioral Dyscontrol

Social well-being: Social Function (Ability to Participate in Social Roles and Activities and
Satisfaction with Social Roles and Activities); Stigma

Symptoms: Fatigue; Sleep Disturbance; Emotional and Behavioral Dyscontrol; Depression;
Anxiety

Overall: ALL

This resulted in 32 planned comparisons for adult clinical validation sample (no adjustment made for
multiple comparisons). Results for these responsiveness analyses are presented below. Only those that
achieved statistical significance will be summarized.
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Disease-specific Measures and Results

STROKE

Disease-Specific Measures

Stroke Specific Quality of Life (SS-QOL) scale.(Williams, Weinberger, Harris, Clark, & Biller, 1999) The SSQOL is a 49
item self-report measure containing domains of energy, family roles, language, mobility, mood, personality, self-
care, social roles, thinking, vision, upper extremity function and work-productivity. Iltems are scored on a 5-point
Likert scale. Although relatively new, initial psychometric properties are good.

The American Heart Association Stroke Outcome Classification (AHA.SOC). **°The AHA.SOC score provides a
mechanism to comprehensively document stroke impairments and disabilities in a single summary stroke score.
The system can be used by healthcare providers to reliably assess recovery, measure responses to treatment, and
describe the long-term impact of stroke on survivors.

Results

Sample characteristics. 101 subjects were recruited from 5 centers. Participants were primarily male (55%), white
(73%), and non-Hispanic (90%) with average age=59 years (SD=14). Fifty-seven percent were married, 73% had a
high school or greater education. Thirteen percent were retired, 33% on disability and 19% were employed either
full or part time. Average time post-stroke was 5.4 years (SD=5), with 22% reporting no or minimal deficits, 58%
mild/moderate deficits and 20% severe deficits. The primary stroke type was an infarction (71%).

As shown in Table 7, respondents reported worse cognitive and physical function and social well-being than the
general population reference group, but more positive affect and well-being. When compared to a clinical
reference group, they reported less depression, fatigue and sleep disturbance, better emotional and behavior
control and average stigma.

Reliability: Table 7 shows that the internal consistency and 1 week test-retest reliability of the short forms is high,
with Cronbach’s alphas ranging from .78 to .95 and ICCs ranging from .73 to .94.
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Table 7. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Nitems ~ Npersons  Mopr My SD a T-RICCs
Positive Affect & Well Being* 9 100 54.92 8.02 .94 .83
Applied Cognition — General Concerns* 8 100 43.70 8.58 .95 .82
Applied Cognition — Executive Function* 8 101 43.67 1048 .93 .88
Lower Extremity (Mobility)* 8 89 42.73 7.98 .87 .94
Upper Extremity (Fine Motor, ADL)* 8 101 38.45 9.38 .82 .88
Ability to Participate in Social Roles and 8 100 46.08 7.09 .93 .87
Activities*

Satisfaction with Social Roles and 8 100 45.30 5.49 .83 73
Activities*

Depression 8 100 47.23 7.48 94 .81
Anxiety 8 100 50.82 6.61 .90 .76
Stigma 8 100 52.24 8.52 91 .82
Fatigue 8 100 45.03 8.78 .93 .83
Sleep Disturbance 8 99 46.33 8.25 .78 .76
Emotional and Behavioral Dyscontrol 8 99 45,58 8.47 .89 .79

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
“Time 1 (baseline) vs. Time 2 (7 days)
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score

Validity: Table 8 shows Spearman rho correlations between Neuro-QOL short form T-scores and stroke specific
measures. Table 9 presents Spearman rho correlations between Neuro-QOL short form T-Scores and cross-disease

measures.

Table 8. Correlations for Neuro-QOL short form T-scores with stroke-specific measures

Neuro-QOL Short Form AHA SOC Number of AHA SOC Severity of AHA SOC Level of SS-QOL Total Score

Neurological Domains Impairment Function

Impaired

Positive Affect & Well Being -.17 -.28** - 33k B1*E*
Applied Cognition — General 19 L31** 17 Goxxx
Concerns
Applied Cognition — Executive _3Ex*H _3arer og** g ke
Function ) ) ) )
Lower Extremity (Mobility) -.23% - 48%** - Q4% x* B9 E*
Upper Extremity (Fine Motor, 33k 60*** Sk 5% **
ADL) . . . .

Ability to Participate in Social

Roles and Activities - 34T ~40" ~AaT T2
Satisfaction with Social Roles 18 35k - 3gkk .
and Activities

Depression .19 30** 36*** -.66%**
Anxiety 14 13 .09 - 53%x*
Stigma 28%* AQ*** 35%** - 59¥**
Fatigue .06 .16 27%* - Q¥
Sleep Disturbance .09 17 17 -.50***
Emotional and Behavioral 11 18 10 _ggEEk
Dyscontrol

*p <.05; **p <.01; ***p <.001
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Table 9. Correlations for Neuro-QOL short form T-scores with cross-disease measures

Neuro-QOL Short Barthel Lawton IADL Symbol Digit Symbol Digit PROMIS PROMIS Pain Scale EQ-5D Global
Form Index Scale Modalities # Search Symbol Global Global (0-10) Index HRQL (0-4)

Correct Raw Score Coding # Physical Mental Score

Correct

Positive Affect & 36*** .24* 28** 23* .14 AB*** 66 ** -.26%* 38 ** 52xE*
Well Being
Applied Cognition — L29%* L29%* .16 14 12 .18 N Rl -11 .25% 26%*
General Concerns
Applied Cognition — .25% 34%*xx 34%** 31%* 28%* .26% AB*** -.18 35%** .28%*
Executive Function
Lower Extremity 66 ** AGxEX 35%x* 3gx** 32%* B2¥x* 33%* -.36%** B2¥x* AQXEX
Function -Mobility
Upper Extremity - LB5¥** QXX 34%** .38%** 35%** ATH** .38%*x -.16 59¥** 36%**
Fine Motor, ADL
Ability to Participate RV Al Rk 21%* 22% .17 56%** 58%** -.30%* 54%** A8X*X
in Social Roles and
Activities
Satisfaction with L5X*x 31Kkx 22% .26%* 21%* 56%** QXX - 43xF* 55%** QXX
Social Roles and
Activities
Depression -.39%** -.21%* -.20 -.24%* -.04 - 48%** -.66%** 34xE* - A6%** - 49X **
Anxiety -17 -15 -.01 -.03 .10 -.39%** -.55¥** 31%* -.31%* -.36%**
Stigma - 35%** -.20%* -.18 -.20 -.14 -.31** - 45%** .24* - 32%x* - 52%**
Fatigue - 43x** -.30%* -.22% -.26* -.03 -.63¥** - 49¥** 36%** -.38%** -.38%**
Sleep Disturbance -22% -.12 -21% -22% -.09 - 39%** -.40 27** -.24% - 34xx*
Emotional and -.19 -.05 -.05 -.03 .05 -.25% - 48*** 22% - 29%* - 41xF*
Behavioral
Dyscontrol

*p <.05; **p <.01; ***p <.001
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Known groups validity: AHA severity level was used to split the sample into 3 groups: no/minimal neurological
deficit; mild/moderate neurological deficit; severe neurological deficit. These groups differed significantly on all
Neuro-QOL short forms except Anxiety, Fatigue, Sleep Disturbance and Emotional and Behavioral Dyscontrol.
Effect sizes ranged from -.68 to 2.55.

Responsiveness: Of the 32 planned comparisons, 15 were statistically significant and one exhibited a trend toward
significance, in the predicted direction.

Physical Well-Being: Of the four planned comparisons [Lower Extremity Function-Mobility, Upper Extremity
Function - Fine Motor, ADL, Fatigue, and Sleep Disturbance] three were statistically significant, all in the predicted
direction. Specifically, significant differences were observed in Lower Extremity Function — Mobility between
patients who reported worsening at six months with those who reported improving in this domain (F=6.11, p<.01).
Similarly, significant differences were observed in Upper Extremity Function - Fine Motor, ADL (F=6.83, p<.01) and
Sleep Disturbance (F=4.08, p<.05) between patients who reported worsening at six months and those who reported
staying the same or improving in this domain.

Social/Family Well-Being: Of the three planned comparisons [Ability to Participate in Social Roles and Activities,
Satisfaction with Social Roles and Activities, Stigma] all three were statistically significant in the predicted direction.
Specifically, significant differences were observed in Ability to Participate in Social Roles and Activities (F=3.76,
p<.05) and Stigma (F=6.67, p<.01) among patients who reported staying the same or improving in these domains.
Similarly, significant differences were observed in Satisfaction with Social Roles and Activities (F=5.86, p<.01)
between patients who reported worsening at six months and those who reported staying the same or improving in
this domain.

Emotional Well-Being: Of the five planned comparisons [Depression, Anxiety, Emotional and Behavioral Dyscontrol,
Stigma, Positive Affect and Well-being] four were statistically significant, all in the predicted direction. Specifically,
statistically significant differences were observed between patients who reported worse Anxiety at six months with
those who reported the same levels in this domain (F=3.42; p<.05). Similarly, significant differences were observed
in Depression (F=13.53, p<.01), Stigma (F=6.88, p<.01) and Positive Affect and Well-being (F=6.35, p<.01) between
patients who reported worsening at six months and those who reported staying the same or improving in these
domains.

Cognitive Well-Being: Of the two planned comparisons [Applied Cognition — General Concerns, Applied Cognition —
Executive Function] neither short form exhibited statistically significant changes or trends toward significance over
time.

Symptomatic Well-Being: Of the five planned comparisons [Fatigue, Sleep Disturbance, Emotional and Behavioral
Dyscontrol, Depression, Anxiety] one was statistically significant in the predicted direction. Specifically, differences
were observed in Sleep Disturbance at six months between patients who reported worsening, staying the same and
improving in this domain (F=3.49; p<.05).

Overall Quality of Life: Of the thirteen planned comparisons [all Neuro-QOL short forms] one exhibited a trend
toward significance, and four were statistically significant, all in the predicted direction. Specifically, a trend toward
statistical significance was observed between patients who reported worse Sleep Disturbance at six months with
those who reported staying the same or improving in these domains (F=5.45, p<.01). In addition, statistically
significant differences were observed between patients who reported worse Depression (F=8.28, p<.01), Stigma
(F=4.44, p<.01), Positive Affect and Well-being (F=2.98, p=.06) and Lower Extremity Function — Mobility (F=4.02,
p=.02) at six months with those who reported staying the same or improving in these domains.
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Conclusions

The validity of the Neuro-QOL measures for adults with stroke is supported with satisfactory internal
consistency, test-retest reliability and significant correlations with many external validity measures.
All Neuro-QOL short forms except Applied Cognition (Executive Function and General Concerns) were
responsive to self-reported change in conceptually-related aspects of well-being.
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AMYOTROPHIC LATERAL SCLEROSIS (ALS)

Disease-specific measures

Amyotrophic Lateral Sclerosis Assessment Scale (ALSAQ***) The ALSAQ is comprised of 40 items across 5
subscales tapping the major domains affected by ALS. The subscales include physical mobility, activities of daily
living, eating and drinking, communication and emotional functioning. All 40 items can also be summed together
to obtain a total score for ALS QOL. Recently, the scale authors published data on the score differences that might
be considered to meaningfully differentiate between subgroups or within groups of subjects over time.** This
makes the ALSAQ particularly valuable for evaluating the convergent validity and responsiveness of the Neuro-QOL
item banks.

Amyotrophic Lateral Sclerosis Functional Rating Scale-Revised (ALSFRS-R **). The original scale, the ALSFRS, has 10
items that assess activities of daily living, such as speech, swallowing, handwriting, and dressing and hygiene that
are specifically affected by the disease. In 1999, three additional items were added to better assess respiratory
function. Both the original and revised versions have been used successfully as clinical trial outcome measures.*
Because of the importance of respiratory problems in the ALS population, we administered the 12-item ALSFRS-R.

Results

Sample characteristics: Participants (N=80) were primarily male (65%), white (94%), and non-Hispanic (98%) with
average age=59 years (SD=12.3). Seventy-six percent were married, 46% had a college or advanced degree. Thirty-
one percent were retired, 33% on disability, 17% were employed full- and 6% were employed part time. Average
time since diagnosis was 2.0 years (SD=3.6). The mean ALSFRS-R score = 32.0 (SD=8.6) with range = 8-48.

Mean T-Scores and standard deviations on the short forms are shown in Table 10. ALS patients reported
significantly worse physical and social function compared to a general population reference group but similar
cognitive function and more positive affect. When compared to a clinical neurological reference group, they
showed greater stigma, less sleep disturbance, fatigue, depression, and emotional and behavioral dyscontrol and
similar anxiety.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 10.
Cronbach’s alphas range from .80 to .96 and ICCs from .49 to .93.
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Table 10. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Nitems — Newjects M gpr Mer SD a T-RICCs
Positive Affect & Well Being* 9 76 53.9 7.7 .94 .59
Applied Cognition — General Concerns* 8 77 51.8 7.1 .86 72
Applied Cognition — Executive Function* 8 77 51.7 7.7 .84 .64
Lower Extremity Function (Mobility)* 8 57 37.6 9.9 .94 .93
Upper Extremity Function (Fine Motor, ADL)* 8 77 30.8 11.6 .96 .87
Ability to Participate in Social Roles and Activities* 8 77 42.6 7.1 .89 71
Satisfaction with Social Roles and Activities* 8 77 42.3 5.0 .86 .49
Depression 8 77 46.6 6.4 .93 72
Anxiety 8 77 51.5 5.4 .88 .67
Stigma 8 77 53.3 6.5 .85 .78
Fatigue 8 77 47.3 8.2 .94 .87
Sleep Disturbance 8 77 46.7 7.9 .80 .75
Emotional and Behavioral Dyscontrol 8 75 45.8 8.1 .90 .75

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
“Time 1 (baseline) vs. Time 2 (7 days)
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Table 11 shows Spearman rho correlations between Neuro-QOL short form T-scores and ALS specific measures. Table 8 presents Spearman rho
correlations between Neuro-QOL short form T-Scores and cross-disease measures.

Table 11. Correlations for Neuro-QOL short form T-scores with ALS-specific measures

ALSAQ ALSFRS-R
Symbol Digit Communica- Emotional Eating & Physical Fine Gross
Modalities ADL tion functioning drinking Mobility Total Bulbar | Motor | Motor | Respiratory
Depression -01 .03 04 76*** 04 23 21 09 13 18 15
Anxiety .08 14 -.04 53¥** .04 24 .09 .04 -.02 .02 21
Stigma .03 20 42** S1¥+* 37+ 11 17 -34 .20 |00 .06
Positive Affect & Well-
being A1 0.0 .04 -.66*** .05 -.18 =21 =11 -.22 =12 .04
Applied Cognition-
General Concerns oY A -.10 -.20 -.36%* -.24 .01 -.02 .10 -.06 -.14 -.03
Applied Cognition — -17
Executive Functioning 51xE* -.18 -.17 -.28 .05 .08 17 .10 -.09 .05
Lower Extremity Function
- Mobility 05 _67%** | -05 34 0.0 65+ | 33 _04 34 66%** | .07
Upper Extremity Function
- Fine motor, ADL .15 -.88%¥** | 21 -.14 -.25 - A3FFFE Be*** .24 TJ9¥¥E | ShFxE .13
Ability to participate in
social roles & activities .10 -.55%** 1 .19 - AQF*FE -.09 -4 EFE .30%* .07 .28 31* 13
Satisfaction with social
roles & activities .16 -43%%* 1 18 -.50*** -.07 -5 ¥ .24 .07 21 .30% 13
Fatigue 0.0 .06 13 AQ¥** 16 .06 .10 -.03 11 15 .01
Sleep Disturbance _24 12 14 35% 24 0.0 .03 -11 04 21 04
Emotional & Behavioral
Dyscontrol .01 .23 -.06 .34% -11 37%* -.03 .03 =12 .10 0.13
Sleep Disturbance 24 12 14 35 24 0.0 03 -11 04 21 04
Emotional & Behavioral
Dyscontrol .01 .23 -.06 .34% =11 37%* -.03 .03 =12 .10 0.13

*p <.05; **p <.01; ***p<.001

150



APPENDIX B- Neuro-QoL Technical Report Version 1.0

Table 12. Correlations for Neuro-QOL short form T-scores with cross-disease measures

Neuro-QOL Short Form Barthel Lawton KPSS EQ-5D PROMIS PROMIS Physical Global Pain Scale
Index IADL Scale Index Mental Function T- HRQL (0-4) (0-10)
Score Health T- Score
Score

Depression .08 -.06 .004 -.18 -.B7¥** -.31%* -.53¥** 27%
Anxiety -.07 -.14 -.15 -.29 - 4o*x* -.35%* -.33%* .29*
Stigma -15 -22 -.08 -.28 - 39%*x -.25* -.08 16
Positive Affect & Well Being -.14 .07 -.05 12 B8*** 32%* S5¥x* -.22
Applied Cognition — General | -03 -13 .09 17 29 11 13 -38%**
Concerns
Applied Cognition — .07 .08 17 17 21 .07 .07 -15
Executive Function
Lower Extremity Function - | 64*** | .54*** EERE RS 27 66%** 16 .10
Mobility
Upper Extremity Function - TExE* 58*** TEEH B9 H* 14 37 .02 .03
Fine Motor, ADL
Ability to Participate in 3gxx A2%*x ATFx IR AgFxx FER ATFX -15
Social Roles and Activities
Satisfaction with Social A0 | 41Hx AR | 4gHEx AT*** 63%** 36%* -23*
Roles and Activities
Fatigue 14 -.04 -.05 -.02 - Ap*** -.32%* -.34%* .20
Sleep Disturbance .04 .05 -1 -12 - gEE* -.22 -.26* AQrEx

-12 -13 -.16 -.28 -.37%* -.24* -.23* .26*

Emotional and Behavioral
Dyscontrol

*p <.05; **p <.01; ***p <.001
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Known groups validity: In the baseline assessment, the extent to which ALS patients agreed with the statement
"I am content with my quality of life right now" was significantly associated with the following Neuro-QOL short
forms: Depression, Anxiety, Positive psychological functioning, Social role - participation, Social role - satisfaction,
and Fatigue. The corresponding effect sizes ranged from .22 to 2.86.

Responsiveness: Of the 32 planned comparisons, 4 were statistically significant and 1 exhibited a trend toward
significance, all in the predicted direction.

Physical Well-being: Of the four planned comparisons, one was significant. Specifically, patients who reported a
worsening of their physical well-being showed significantly worse Upper Extremity Function scores than those who
reported no change (t=2.17; p<.05).

Cognitive Well-being: Of the two planned comparisons, one was significant. Patients with worsening cognitive
well-being reported significantly worsening executive function compared to those who did not have a change in
cognitive well-being (t=3.22; p<.01).

Emotional Well-being: Of the five planned comparisons, one was significant. Patients who reported decreasing
emotional well-being showed increased scores on the Depression Short Form (F=3.30; p<.05).

Social/Family Well-being: Of the three planned comparisons, none were significant.

Symptomatic Well-being: Of the five planned comparisons, none were significant.

Overall Quality of Life: Of the thirteen planned comparisons, one was significant and one approached significance.
Specifically, patients who reported a decrease in overall quality of life also showed significant worsening of upper
extremity function (t=3.17; p<.05) and a trend toward increasing fatigue (t=-1.68; p<.10

Conclusions:

e The study sample represented a wide range of functioning, similar to an ALS clinic population

e Internal consistency was high for 11, and adequate for 2, of the 13 Neuro-QOL scales

e The Intraclass Correlation Coefficients (ICC) ranged from .49 (satisfaction with social roles) to .94
(mobility), suggesting that further evaluation of test-retest reliability is warranted in some cases.

e Convergent and discriminant validity appear to be excellent, with correlations of the expected strength and
in the expected direction

e Several Neuro-QOL short forms (Upper Extremity Function, Applied Cognitive —Executive Function, and
Depression) demonstrated responsiveness to self-reported change. The remaining short forms did not.
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MULTIPLE SCLEROSIS (MS)
Disease-Specific Measures

Functional Assessment of Multiple Sclerosis (FAMS). The FAMS was developed by Cella and Aarnoson and includes
44 questions, divided into six subscales: mobility, symptoms, emotional well-being (depression), general
contentment, thinking/fatigue, and family/social well-being. Fifteen un-scored questions are included because of
their clinical value.

Multiple Sclerosis Functional Composite Measure (MSFC). The MSFC was developed as an outcome measure by
the National MS Society’s Clinical Outcomes Assessment Task Force to address the poor reliability and sensitivity of
available MS rating scales.”” The MSFC consists of three objective quantitative tests of neurological functioning :
arm, leg and cognitive function. Arm function is assessed with the nine-hole peg test; leg function with the timed
25-foot walk, and cognitive function with the Paced Auditory Serial Addition Test (PASAT) (being substituted with
Oral Symbol Digit test for this study). The MSFC correlates with MRI parameters,®*° measures of disability,** and
has predictive validity.*****> MSFC scores are sensitive to change.””*. It demonstrates excellent intra-rater (ICC
=.97) and inter-rater (ICC =0.95 - 0.96) reliability***’ for technicians trained with standardized procedures. Scores
on the three MSFC components are transformed into Z scores, and then combined into a total MSFC Z score,
providing a continuous scale of measurement.

The MS Performance Scales is a medical professional reported measure of MS-related disability. The Performance
Scales measure disability in eight domains of function: mobility, hand function, vision, fatigue, cognition,
bladder/bowel, sensory, and spasticity. The construct and criterion validity of the subscales of the Performance
Scales has been established.*®

Results

Sample characteristics. Participants (N=161) were primarily female (86%), white (88%), and non-Hispanic (93%)
with average age=49.8 years (SD=10.5 ). 58.4% were married, 90% had some college or a college degree. Thirty-
seven percent were on disability and 34% were employed full time. MSFC scores ranged from -2.90 to 1.7, with
mean=0.0 (SD=.69). Mean MS Performance Scale score = 16.04 (SD=9.18; range = 0-35).

Mean T-Scores and standard deviations on the short forms are shown in Table 13. MS patients reported worse
physical, social and cognitive function compared to a general population reference group but greater positive
affect. When compared to a clinical neurological reference group, they showed less depression and better
emotional and behavioral control but similar levels of stigma, sleep disturbance, fatigue and anxiety.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 13.
Cronbach’s alphas range from .81 to .95 and ICCs from .67 to .89.
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Table 13. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Niems  Npesons  Mapr  Mcr SD a T-RICCs
Positive Affect & Well Being* 9 161 53.61 7.72 .95 .76
Applied Cognition — General Concerns* 8 161 42.56 8.70 .95 .83
Applied Cognition — Executive Function* 8 161 46.02 9.37 .90 .86
Lower Extremity (Mobility)* 8 149 43.55 9.44 .93 .89
Upper Extremity (Fine Motor, ADL)* 8 161 44.03 9.21 .86 .81
Ability to Participate in Social Roles and Activities* 8 161 46.02 7.43 .95 .73
Satisfaction with Social Roles and Activities* 8 161 44.97 6.07 .89 .76
Depression 8 161 46.69 6.93 .93 .68
Anxiety 8 161 51.32 6.88 .93 .67
Stigma 8 161 49.35 7.23 .86 .69
Fatigue 8 161 48.81 8.52 .95 .80
Sleep Disturbance 8 161 48.50 8.60 .81 .77
Emotional and Behavioral Dyscontrol 8 161 46.78 8.63 91 .74

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function

“Time 1 (baseline) vs. Time 2 (7 days)

M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Table 14 shows Spearman rho correlations between Neuro-QOL short form T-scores and MS specific measures. Table 15 presents Spearman rho
correlations between Neuro-QOL short form T-Scores and cross-disease measures.

Table 14. Correlations for Neuro-QOL short form T-scores with MS-specific measures

Neuro-QOL Short Form FAMS FAMS FAMS FAMS FAMS FAMS FAMS FAMS MS The MS
Mobility | Symptoms | Emotional General Thinking Family/Social | Additional | Functional | Performance

Well- Contentment and Well-Being Concerns | Composite Scales
Being Fatigue

Depression A Akl S Q] rEE - A8 E* - 76%** - J2xx* - 57*E* -.58%** -.B3FE* -.15 AB*E*

Anxiety - 6O*H* | N Hx - 43HH* -.62%** - 57*** -.60*** - 4O¥H* - 58%** -.09 L32%*x

Stigma S TTHEE | TLEE - 44HH* - 70%** -.66*** - 54%** -.60*** -.60*** - 37HH* .66%**

Positive Affect & Well TTHE* 50*** A5xE* T8¥E* .86*** 58 ** .BO*** B7*E* .16* - 50***

Being

Applied Cognition — B3HH* 35%** 48X E* .38¥*** Ap*E* T7xE* S2kE* 54 xE* 21%* DY Al

General Concerns

Applied Cognition — NN Al .38%** WV A2Kx ApH** .B9*** 4 @H*x A9HxH L32%kx - 58***

Executive Function

Lower Extremity Function 5Q*** .86 ** AB*E* AhxE* ALHE* 35%** 23HE* AB*E* LS5k E* - 75X **

- Mobility

Upper Extremity Function 58*** B6*** AQX*X AGH*X AQF*E AGH*X 30%** Ap*** 5g¥* SV E

-Fine Motor, ADL

Ability to Participate in R At JLHxH S7%x* B7H** WE .B6*** 54%%x .B5%** 24%* -.68***

Social Roles and Activities

Satisfaction with Social 83H** TJ2xE* 55*** TJ2xE* TJ2xE* 66 ** 58 ** B3*E* 32kE* VA R

Roles and Activities

Fatigue - 8LHHx | G RAx - 67%** -.63%** -.67*** - 84HH* - 58*** -.64%** -17* .63H**

Sleep Disturbance S B7HH* | 3HAx - 56%** -.60*** -.62*** -.69*** - 53*** -.62%** -.03 Y

Emotional and Behavioral -.60*** - 32wk - Q5xE* - 5] xE* - 4T7FE* -.B5*** - 52 x* -.B1*E* -21%* A5HEE

Dyscontrol

*p <.05; **p <.01; ***p <.001
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Table 15. Correlations for Neuro-QOL short form T-scores with cross-disease measures

Neuro-QOL Short Barthel Karnofsky Lawton Symbol Symbol Digit PROMIS | PROMIS Pain EQ-5D Global

Form Index Performance IADL Digit Search Symbol Physical Mental Scale Index HRQL
Scale Scale Modalities Raw Coding # | Function Health (0-10) Score (0-4)

# Correct Score Correct T- Score T-Score

Depression -.23%* - 28%** - 2T7*** -.05 -.10 -.20* - 54%xE | Rk AQXEE | AGTEE | - B6*E*

Anxiety -.07 -.15 -.20* -.05 -.04 -.10 -A6**E | - 69*** 35*EE | AQ*E* | - 5wk

Stigma - 45*** - 5g*k* - 43FE* -17* -.22%* - 29%** -.63%** | - pO*** AQXEE | GEHEE | DRk

Positive Affect & 22%* 28 ** 2T7*E* .01 .05 12 B1*E* BLxEx | 40F** A8HE* 81 xE*

Well Being

Applied Cognition — .19% 23%* 29%** 23%* .14 24%* ABEX* 58F** | 3g¥** AQERXE AQEXHE

General Concerns

Applied Cognition — .19* 26 ** 30*** 34xE* 22%* 32xE* 50*** T Rl B 7 At AQrEx AfxE*

Executive Function

Lower Extremity .68*** 80*** AQEXE 25%* .38*** SO*** B5¥** I J Rl I [ Lot B5¥** 35¥x*

Function - Mobility

Upper Extremity 5g¥** B2F*E oY Rl 33F*k AQF** 53Fx* B5¥** AQERXE | AHKF BO*** 3%

Function - Fine

Motor, ADL

Ability to Participate ALERE AGH*X 39Hxk .09 .14 24%* TT7E** B9FFE | 4Ok Y ko VAR

in Social Roles and

Activities

Satisfaction with ATHE* Y Rl ALrE* 13 A7* 28 ** J3HEE B8*F* | 5OF** B2*H* .68 **

Social Roles and

Activities

Fatigue -.23%* -.28%** -.30%** -.05 -.05 -.12 S T2¥** -.69*** ApE** -.52¥** -.62¥**

Sleep Disturbance -.14 -.19* -.16* -.01 -.04 -.08 - 59%¥* | ggF*¥ AQFEE | AQREE | G RERR

Emotional and -.16* - 27F** S 27¥** =11 -.06 =11 - ATF*F -.62¥** 35%x* N Rt - AQF*FE

Behavioral

Dyscontrol

*p =.05; **p =.01; ***p =.001
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Known groups validity: Patients grouped according to MSFC quartile scored significantly differently on all Neuro-
QOL SFs, except Anxiety, Depression, and Emotional & Behavioral Dyscontrol, with effect sizes ranging from .47 to
2.15.

Responsiveness: Of the 32 planned comparisons, 18 were statistically significant and 3 exhibited a trend toward
significance, in the predicted direction.

Physical Well-being: Of the four planned comparisons, one was significant and one exhibited a trend toward
significance, both in the predicted direction. Specifically, patients who reported a worsening of their physical well-
being showed worsening of scores on Physical Function — Lower Extremity (extended assessment; F=4.36; p<.05)
and a trend toward worse fatigue (F=2.36; p<.10).

Cognitive Well-being: Of the two planned comparisons, both were significant and in the predicted direction.
Patients who reported worsening cognitive well-being showed worsening of their cognitive function, both in terms
of general concerns (F=7.09; p<.01) and executive function (F=4.69; p<.01).

Emotional Well-being: Of the five planned comparisons, four were significant and one showed a trend toward
significance in the predicted direction. Patients who reported worsening emotional well-being also reported
increased depression (F=14.82; p<.0001), anxiety (F=7.28; p<.01) and emotional and behavioral dyscontrol (F=3.19;
p<.05) and decreased positive affect and well-being. Patients who reported increased emotional well-being
showed a trend toward scoring lower on the Stigma Short Form (F=2.61; p<.10).

Social/Family Well-being: Of the three planned comparisons, one was significant. Specifically, patients who
reported improved social/family well-being at 6 months also reported decreasing stigma (F=3.21, p<.05).

Symptomatic Well-being: Of the five planned comparisons, three were significant. Patients who reported
worsened symptomatic well-being showed worsening on the Depression Short Form (F=5.02; p<.01). Patients who
reported improved symptomatic well-being showed decreased fatigue (F=6.45; p<.01) and improved emotional and
behavioral control (F=3.14; p<.05).

Overall Quality of Life: Of the thirteen planned comparisons, seven were significant and one showed a trend toward
significance. Patients who reported decreased overall quality of life also showed worsening depression (F=8.99;
p<.001), anxiety (F=5.57; p<.05), ability to participate in social roles and activities (F=3.91; p<.05) and a trend
toward decreased upper extremity function (F=2.51; p<.10).

Conclusions

e The study sample was generally representative of MS clinic populations

e The 13 Neuro-QOL scales demonstrated high internal consistency

e The Intraclass Correlation Coefficients (ICC) were acceptable, ranging from .67 (anxiety) to .89 (lower
extremity)

e Convergent validity with generic and legacy measures was good; correlations were of the expected
strength and direction and short forms discriminated between patients grouped according to disease
severity.

e There is some initial evidence for Neuro-QOL short form responsiveness to self-reported change in MS
patients, particularly for the short forms assessing emotional and cognitive well-being, where 4 of 5 and 2
of 2 planned comparisons were significant.
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PARKINSON’S DISEASE
Disease-specific measures

Montreal Cognitive Assessment (MoCA). *° Designed as a rapid screening instrument for mild cognitive
dysfunction, it assesses different cognitive domains: attention and concentration, executive functions, memory,
language, visuoconstructional skills, conceptual thinking, calculations, and orientation. Scores range from 0-31, with
scores below 26 considered abnormal.

Parkinson’s disease Questionnaire-39 (PDQ-39). °>°! The thirty nine items of this self-report measure assess eight
dimensions: mobility, activities of daily living, emotional well-being, bodily discomfort, stigma, social support
cognition and communication. Scale and summary scores are available, ranging from 0-100, with higher scores
indicating greater problems.

Unified Parkinson’s Disease Rating Scale (UPDRS).>> The UPDRS is the most widely used measure of disability and
impairment associated with PD. It is a composite scale consisting of 4 parts: Mentation, Behavior and Mood
(UPDRS mental score); ADLs (UPDRS ADL score), Motor Function (motor score); and Complications of therapy. The
first 3 subscales are quantitative five point scales (0-4). The complications of therapy is a yes/no scale. For this
study, UPDRS Motor Function scoring was modified as follows: only the most affected side or body part was rated.
All ratings were made by physicians or other medical personnel.

Hoehn and Yahr staging.”® The Hoehn and Yahr staging consists of 5 disease severity categories ranging from 0.0
(no signs of disease) to 5.0 (wheelchair bound or bedridden unless aided). The staging was obtained through chart
review or through direct contact with the patient’s physician or other medical personnel.

Patient Health Questionnaire-9 (PHQ-9). >* This is a 9-item subset of the PHQ, and assesses self-reported
depression. The nine items of the PHQ-9 come directly from the nine DSM-IV signs and symptoms of major
depression.

Results

Sample characteristics: Participants were primarily male (62%), white (95%), and non-Hispanic (97%) with average
age=65. Seventy-four percent were married, 55% had a college or advanced degree. Fifty-eight percent were
retired and 20% were employed either full or part time. Most (76%) were in mild stages of the disease: Hoehn and
Yahr 1 (N=19; 16%), 2 (N=72; 60%), 3 (N=23; 19%), 4 (N=6; 5%). Average time since PD diagnosis was 7.1 years.
80% were taking L-Dopa either alone or in combination with other anti-PD medications and 9% reported
undergoing prior PD surgery. A majority of patients (55%) were primarily affected on their right side; most
experienced no (43%) or little (33%) activity limitation due to motor fluctuations.

Mean T-Scores and standard deviations on the Neuro-QOL short forms are shown in Table 16. PD patients reported
worse coghnitive, physical and social function compared to a general population reference group but more positive
affect and well-being. When compared to a clinical neurological population, they showed less sleep disturbance,
fatigue and depression and a greater sense of emotional and behavioral control.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 16.
Cronbach’s alphas range from .82 to .94 and ICCs from .80 to .89.
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Table 16. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Niterms Npersons  Mopr Moy SD a T-RICCs
Positive Affect & Well Being* 9 120 54.40 7.53 .94 .86
Applied Cognition — General Concerns* 8 120 44.35 7.62 .90 .84
Applied Cognition — Executive Function* 8 120 46.25 8.38 .90 .87
Lower Extremity Function (Mobility)* 8 118 45.80 7.54 .84 .88
Upper Extremity Function (Fine Motor, ADL)* 8 120 42.28 8.34 .82 .84
Ability to Participate in Social Roles and Activities* 8 120 47.85 6.83 .94 .83
Satisfaction with Social Roles and Activities* 8 119 46.21 5.70 .89 .80
Depression 8 119 45.85 6.86 .93 .81
Anxiety 8 120 50.82 6.80 91 .87
Stigma 8 120 48.39 6.62 .85 .87
Fatigue 8 119 46.04 7.75 .93 .88
Sleep Disturbance 8 120 47.70 7.98 .81 .89
Emotional and Behavioral Dyscontrol 8 120 43.49 8.36 91 .84

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
Time 1 (baseline) vs. Time 2 (7 days); M gpr — Mean General Population T-Score; M¢r- Mean Clinical T-Score
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Validity: Spearman rho correlations between the Neuro-QOL short forms and the PD-specific measures are shown in Table 17 and between the Neuro-QOL short
forms and the cross-disease instruments in Table 18

Table 17. Correlations for Neuro-QOL short form T-scores with PD-specific measures

PDQ-39 UPDRS****
Neuro-QOL Short Form Mobility | ADL EWB Stigma Social cl Comm BD Total Part1 Part 2 Part 3 MoCA PHQ-9
support Total Total

Positive Affect & Well
Being - 48*** -.36%** -.56%** -.17 - AG¥** S 4LFEE R Ak -.18 - 29%** -.30%** -27** -.07 17 -.50%**
Applied Cognition —
General Concerns - 34¥** - 35%** -.23* -17 - 42¥** - 49*** - 42¥** - 25%* -.18 - 29%%* - 23%* - 24%%* .20* - 32%**
Applied Cognition —
Executive Function - A4 x* - 37Fx* - 34%x* -.07 - 35%** - 51*** - Q2XxE -.23* - 31kx* -.26%* - 32%** -.14 37*E* -.24%*
Lower Extremity Function
- Mobility - J2¥** -.61¥** -.36*** -.23* - 32¥** -.38%** - 41FE* - 38*** - 58%** -.22% - 59*** -.14 .04 -, 33¥**
Upper Extremity Function-
Fine Motor, ADL

- Ap*** -.76%** - 37*** - 35%** - 40*** S 42¥** S 4LEEE -24%* - 34¥** -.14 -44%** -11 .09 -27**
Ability to Participate in
Social Roles and Activities

-.69*** - A6%** - 43% - 24%* -44*** - 43FxE - 55%** -.36%** - 37XFxF* - 37XFxF* RN Rl -.13 21%* -.50%**
Satisfaction with Social
Roles and Activities

-.62¥** - 48*** - 51*** - Q9% ** -.52%** -.38%** - 50%** - 31x** -, 39%** - 30%** - 46*** -.23% 25%* - 55¥**
Depression

38x** 36*** .68*** .19* 36*** 33HE* 35xE* .18 21% 32%%* 21%* .02 -13 ATFE*
Anxiety

39HE* AQ*E* JTJO*E* 38 ** .28** ALHEX 30*** 24%* 22% 35¥¥* .20%* .03 -.06 AQXEX
Stigma

QXX ABX** T Rkl 52¥*x AQX*Hx 34X *x LA5X*x AQ*** .19* .18 28%* .18 -.20* ABX**
Fatigue

BT ATHHX 56%** 36%** 39%** 53¥*x 54X*x 54%** 35%*x .28** 39%** .20* -.17 B3F**
Sleep Disturbance

ATHEX ATHEX ATHEE 39x* 35xE* S4xE* AB*E* AB*** 24%* 31HE* 32xxH 21% -.14 S4xE*
Emotional & Behav’|
Dyscontrol 35%*x A5X*x J9¥** 27** ABX** AQ*** 33Fkx .20* 12 22% .18* .05 -.17 33Fkx

*p =.05; **p =.01; ***p =.001; **** Non-standard scoring was used for UPDRS Part 3; EWB=Emotional Well-being; Cl=Cognitive Impairment; Comm=Communication
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Neuro-QOL Short Barthel Lawton Oral Symbol Symbol Digit Symbol | PROMIS PROMIS EQ-5D Index | Global HRQL
Form Index IADL Scale Digit Search Coding # Global Global Score (0-4)

Modalities # Raw Correct Physical Mental

Correct Score

Positive Affect &
Well Being 24%* 17 .16 .20% .13 ASEXE TAxXHE 41** .64***
Applied Cognition —
General Concerns 25%* .05 24%* .15 A1 .30%** ALHRHH .18 27%*
Applied Cognition —
Executive Function 35%** 28%* I Rl J2xxE 34 x* 39%** 39%** 21* 29%**
Lower Extremity
(Mobility) S1¥x* .07 .10 .02 .05 S5¥** 35¥** S57%** .23%*
Upper Extremity
(Fine Motor, ADL) A6 ** 27%* 11 .03 .02 39%** 3T7H*X 5 Rl 29%**
Ability to Participate
in Social Roles and
Activities .26%* A1 .20% .23% .16 S5¥** B4F* 44*** 52%**
Satisfaction with
Social Roles and
Activities 3K .18 .15 .19 17 Ap*** B4*** 45%** 53¥*x
Depression -.30%** -12 -.16 -.09 .001 -.36%** -.B5¥¥* S Rl - 54 **
Anxiety - 37F* =12 =12 -.06 -.01 - A5HFE -.B1E** - Q2% ¥* - 45%**
Stigma - 33%*x* -14 -.02 -.03 - 51H** - 42EKX - 51H** -.38%** - 43%**
Fatigue - 35%** .02 -.06 -.08 -.005 - 62¥** - 53¥** - 44*** -.39%%*
Sleep Disturbance -.26** -.07 -.06 -.01 .01 - AGXE* - 44X x* - 32%k¥* -.28**
Emotional and
Behavioral
Dyscontrol -.28%* =12 =11 -.004 .10 -.35%** -.38%** -.30%** -27%*

*p £.05; ¥**p £.01; ***p <.001
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Known groups validity: Patientsin H & Y Stage 1 or 2 scored significantly differently on all Neuro-QOL SFs,
except Applied Cognition-General Concerns and Emotional & Behavioral Dyscontrol, than did patients in Stages 3 or
4, with effect sizes ranging from .5 to 1.11.

Responsiveness: Of the 32 planned comparisons, 7 were statistically significant and 1 exhibited a trend toward
significance, in the predicted direction.

Physical Well-being: Of the four planned comparisons, two were significant in the predicted direction. Specifically,
patients who reported a worsening of their physical well-being showed worsening of scores on Fatigue (F=8.13;
p<.01) Lower Extremity Function (extended assessment; F=4.69; p< .05).

Cognitive Well-being: Of the two planned comparisons, none were significant.

Emotional Well-being: Of the five planned comparisons, one showed a trend toward significance. Patients who
reported changes in emotional well-being also exhibited a trend toward having changes in positive affect and well-
being.

Social/Family Well-being: Of the three planned comparisons, none were significant.

Symptomatic Well-being: Of the five planned comparisons, one was significant. Specifically, patients who reported
worsening symptomatic well-being also demonstrated worsening scores on Fatigue (extended assessment; F=3.32;
p<.05).

Overall Quality of Life: Of the thirteen planned comparisons, four were significant. Patients who reported a
worsening of overall quality of life showed decreasing positive affect and well-being (F=6.73; p<.01), ability to
participate in social activities (F=4.04; p<.05), and upper extremity function (F=5.33; p<.01) and increasing fatigue
(extended assessment, F=3.63; p<.05).

Conclusions:

e The Neuro-QOL measures demonstrated high internal consistency and test-retest reliability.

e Convergent validity was supported by correlations with generic and PD-specific measures in the expected
directions. Correlations were generally modest in strength, warranting additional validation in PD samples.
Neuro-QOL measures showed good discrimination between patients at different levels of disease severity.

e There was only limited evidence for responsiveness to self-reported changes in different domains of well-
being.
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ADULT EPILEPSY
Disease-Specific Measures

Quality of Life in Epilepsy-31(QOLIE-31). >>>° The QOLIE-31 is an HRQL survey for adults (>18) with epilepsy.
Derived from the QOLIE-89, this scale contains domains that include seizure worry, emotional wellbeing, energy/
fatigue, cognition, medication effects, social effects, health status and overall quality of life. Good psychometric
evidence has been reported in previous studies.

Liverpool Seizure Severity Scale (LSSS). The LSSS is a 12 item scale that assesses experiences during and
immediately after a seizure such as loss of consciousness and post-ictal confusion. Each item is scored on a Likert
scale, with higher scores indicating greater seizure severity. Reported test retest reliabilities range from 0.74 — 0.80.
>7% A modified scoring system requires patients to rate only their most severe seizure and demonstrates adequate
reliability, construct validity and responsiveness to change.>

Liverpool Adverse Events Profile (LAEP). ®“The LAEP is a 19 item self-report scale that assesses the frequency of
antiepileptic drug side effects. Using a 4-point Likert scale (1= never a Problem — 4=always a problem), scores are
summed to create a total score (ranging from 19-76, higher scores indicating more symptoms).

Results

Sample characteristics. Participants were primarily male (51%), white (85%), and non-Hispanic (75%) with average
age=47.3 (Range = 18-93). Forty-seven percent were married, 67% had some college or beyond. Fourteen percent
were retired, 22% on disability and 37% were employed either full or part time. Average time since epilepsy
diagnosis was 18.5 years (SD=13.9). Generalized seizures were most frequently experienced (57%) followed by
focal seizures (25%). Mean number of seizures in the past 3 months = 10.7 (SD=37.6). 95% were taking medication
for their seizure disorder, with 64% of those on polytherapy. Twelve percent had undergone surgery for their

epilepsy.

Mean T-Scores and standard deviations on the short forms are shown in Table 19. Epilepsy patients reported
significantly worse cognitive and social function compared to a general population reference group but similar
levels of physical function and greater positive affect and well-being. When compared to a clinical neurological
population, they showed similar levels of stigma, greater anxiety, but less depression, sleep disturbance, fatigue,
and sense of emotional and behavioral dyscontrol.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 19.
Cronbach’s alphas range from .86 to .96 and ICCs from .57 to .89.
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Table 19. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Nitems Nopersons M gpr Mer SD o T-RICCs
Positive Affect & Well Being* 9 118 53.8 8.2 0.95 0.81
Applied Cognition — General Concerns* 8 119 41.9 8.7 0.94 0.82
Applied Cognition — Executive Function* 8 119 43.6 10.3 0.94 0.87
Lower Extremity Function -Mobility* 8 114 50.4 9.0 0.92 0.89
Upper Extremity Function -Fine Motor, ADL* 8 119 49.0 7.7 0.88 0.87
Ability to Participate in Social Roles and Activities* 8 119 45.3 7.2 0.94 0.57
Satisfaction with Social Roles and Activities* 8 119 45.9 6.5 0.89 0.72
Depression 8 118 47.9 8.3 0.96 0.82
Anxiety 8 118 52.3 8.1 0.94 0.81
Stigma 8 119 49.7 9.1 0.91 0.83
Fatigue 8 119 45.6 9.4 0.95 0.81
Sleep Disturbance 8 119 48.2 9.8 0.86 0.77
Emotional and Behavioral Dyscontrol 8 119 46.3 10.1 0.93 0.84

“For these banks, a high score indicates better function; for all other banks a high score indicates worse function
“Time 1 (baseline) vs. Time 2 (7 days)

M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Spearman correlations between Neuro-QOL short forms and epilepsy-specific and cross-disease measures are shown in Tables 20 and 21.

Table 20. Correlations for Neuro-QOL short form T-scores with epilepsy-specific measures

QOLIE-31

N -QOL Short Li | Sei Li | Ad

euro-Q or . Energy/ | Emotional Medication Over'all Social Seizure |verpoo elzure Verpoo 'verse
Form Total Cognitive . . Quality . Severity Scale Events Profile

Fatigue | Well-Being Effects of Life Function | Worry

Positive Affect &
V\‘/);'l ';’:‘ing ec 737%% | 522 %% | 543 %% | G671 ** 423 ** 617 %% | 643** | 520%* | _361 ** -.563 **
Applied Cognition —

PPIEC FOBNTHON =\ 77w | 74 %% | 534%* | 428 ** 428 ** 422%*% | 394%* | 401** | -0.188 -.699 **
General Concerns
Applied Cognition = | 25 4 | gegxx | 395+% | 415%+ 260 ** 411%% | 351%% | 247%* | 0.005 -511 **
Executive Function
Lower Extremity | 3354x | 338%¢ | 280** | 0.183 213 * 0168 | .249** | 212* 0.198 -303 **
Function - Mobility
Upper Extremity
Function - Fine .334 ** .281 ** 271 ** .205 * 0.123 210 * 299 ** 232°* -0.207 -.355 **
Motor, ADL
Ability to
Participate in Social | .646 ** | .486 ** A66 *¥* | 536 ** 419 ** A58 ** .599 ** A27 ** -.307 * -.523 **
Roles and Activities
Satisfaction with
Social Roles and .544 ** .386 ** AT72 ** 464 ** .316 ** .383 ** 487 ** 409 ** -0.22 -.340 **
Activities
Depression -.642 ** | -430 ** -.520 ** | -.699 ** -.310 ** -.573 ** -.524 ** -.438 ** .386 ** 457 **
Anxiety -.617 ** | -.421 ** -.526 ** | -.690 ** -.352 ** -.453 ** -.476 ** -.550 ** 442 ** 482 **
Stigma -.582 ** | -.365 ** -.419 ** | - 504 ** -.373 ** -.420 ** -.574 ** -.501 ** 407 ** 484 **
Fatigue -.584 ** | -.405 ** -.665 ** | -.44] ** -.381 ** -.299 ** -.500 ** -.510 ** 487 ** .610 **
Sleep Disturbance -.528 ** | -.413 ** -.460 ** | -.42] ** -.367 ** -.329 ** -.428 ** -A471 ** .380 ** .634 **
Emotional and
Behavioral -.579 ** | -.479 ** -.453 ** | . 539 ** -.342 ** -.386 ** -.483 ** -.393 ** 332* .553 **
Dyscontrol

*p<.05; **p<.01

165




APPENDIX B- Neuro-QoL Technical Report Version 1.0

Table 21. Spearman's Rho Correlations for Neuro-QOL short form T-scores with cross-disease measures

lawton  >YmPo! Symbol  Digit PROMIS  PROMIS . EQ-5D
Barthel Digit Search Symbol Pain Scale Global
Neuro-QOL Short Form IADL . . Global Global Index
Index Modalities Raw Coding # . 0-10 HRQL
Scale Physical Mental Score
# Correct Score Correct
Positive Affect & Well Being 185*  216* -0.088 -0.03 0.005 480 ** 732 *x -.395 ** 486 ** 597 **
Applied Cognition — General Concerns 264 %% 231 °* -0.092 -0.077 0.046 .523 ** .542 ** -.325 ** 425 ** 278 **
Applied Cognition — Executive Function 308 ** 361 ** 0.111 0.085 238 * 444 ** 453 ** -286 ** 426 ** 201 *
Lower Extremity Function (Mobility) 527 %% 382%% (015 0.126 0.169 450 ** 283 %% .330%* 490 %% 215 *
Upper Extremity Function (Fine Motor, ADL ) 597 ** 440 ** 0.157 0.094 318 ** 494 ** 278 ** _.387 ** 515 ** 0.172
Ability to Participate in Social Roles and Activities 357 ** 1323 ** 0.03 -0.001 0.107 493 ** 617 ** -.35Q ** 495 ** 462 **
Satisfaction with Social Roles and Activities 270 %% 0.149 0.02 0.049 0.116 457 ** .530 ** -.313 ** 427 ** .568 **
Depression -0.02 -0.111 0.088 -0.041 -0.062 -417 ** - 722 ** .290 ** -.407 ** -.641 **
Anxiety -0.055 -0.075 0.063 -0.057 -0.086 348 ** 561 ** .245 ** -335 %% _5Q3 **
Stigma -0.136  -.188*  0.119 0.013 -0.059 -371 ** 527 ** 192 * -343 %% 349 **
Fatigue -0.16 -0.141 0.087 -0.004 -0.075 -.525 ** -455 ** 261 ** -357 %% .83 **
Sleep Disturbance -0.12 -0.105  0.128 0.113 0.082 SA23 %% -429%*  0.172 S337 %% 47 **
Emotional and Behavioral Dyscontrol 0175  -0.155  0.169 0.082 -0.01 -298 **  .498**  (0.093 -301**  -.393 **

* =p<.05; ** = p< 0.01
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Known groups validity: Statistically significant known group differences were observed between Leeds Seizure
Severity Scale quartile groups and the following Neuro-QOL short forms: Anxiety (F=5.15, p<.01), Depression
(F=5.71, p<.01), Emotional and Behavioral Dyscontrol (F=4.32, p<.01), Fatigue (F=9.08, p<.01), Positive Affect and
Well-being (F=6.3, p<.01), Sleep Disturbance (F=3.36, p<.01), Stigma (F=4.65, p<.01) and Upper Extremity - Fine
Motor, ADL (F=4.07, p<.01).

Responsiveness: Of the 32 planned comparisons, nine were statistically significant and five exhibited a trend
toward significance, in the predicted direction.

Physical Well-Being: Of the four planned comparisons [Lower Extremity Function-Mobility, Upper Extremity
Function - Fine Motor, ADL, Fatigue, and Sleep Disturbance] two were statistically significant and one exhibited a
trend toward significance, all in the predicted direction. Specifically, a trend toward significance was observed
between patients who reported worse Physical Function — Lower Extremity at six months with those who reported
better functioning (F=2.74; p=.069). Statistically significant differences were observed between patients who
reported worsening at six months with those who reported staying the same or improving in both Fatigue (F=4.94;
p<.01) and Sleep Disturbance (F=3.21, p<.05).

Social/Family Well-Being. Of the three planned comparisons [Ability to Participate in Social Roles and Activities,
Satisfaction with Social Roles and Activities, Stigma] one exhibited a trend toward significance, in the predicted
direction. Specifically, a trend toward significance was observed between patients who reported worse Ability to
Participate in Social Roles and Activities at six months with those who reported improvements in this domain
(F=2.64; p=.076).

Emotional Well-Being. Of the five planned comparisons [Depression, Anxiety, Emotional and Behavioral Dyscontrol,
Stigma, Positive Affect and Well-being] three were statistically significant and one exhibited a trend toward
significance, all in the predicted direction. Specifically, a trend toward significance was observed between patients
who reported worse Anxiety at six months with those who reported improvements in this domain (F=2.62; p=.077).
Statistically significant differences were observed between patients who reported worse Depression at six months
with those who reported improvements in this domain (F=4.94; p<.01); between patients who reported the same
level of Emotional and Behavioral Dyscontrol with those who reported improvements in this domain (F=3.19,
p<.05); and between patients who reported improved Positive Affect and Well-being with those who reported
staying the same or worsening in this domain (F= 7.40, p<.01).

Cognitive Well-Being. Of the two planned comparisons [Applied Cognition — General Concerns, Applied Cognition —
Executive Function] neither short form exhibited statistically significant changes or trends toward significance over
time.

Symptomatic Well-Being. Of the five planned comparisons [Fatigue, Sleep Disturbance, Emotional and Behavioral
Dyscontrol, Depression, Anxiety] one was statistically significant in the predicted direction. Specifically, differences
were observed between patients who reported worse Depression at six months with those who reported staying
the same or improving in this domain (F=3.94; p<.05).

Overall Quality of Life. Of the thirteen planned comparisons [all Neuro-QOL short forms] two were statistically
significant and three exhibited a trend toward significance, all in the predicted direction.

Specifically, a trend toward significance was observed between patients who reported staying the same and those
who reported improving in their scores of Emotional and Behavioral Dyscontrol (F=3.07, p=.051), Anxiety (F=2.97,
p=.056), Fatigue (F=2.92, p=.058), and Ability to Participate in Social Roles and Activities (F=2.86, p=.061).
Statistically significant differences were observed between patients who reported worse Depression over time with
those who reported staying the same or improving in this domain (F=3.71; p<.05). Significant differences were also
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observed between patients who reported improvements in Positive Affect and Well-being at six months compared
to those who reported staying the same or worsening in this domain (F=6.39, p<.01).

Conclusions:

e The 13 Neuro-QOL scales demonstrated high internal consistency, ranging from .86 (Sleep disturbance) to
.96 (Depression)

e The Intraclass Correlation Coefficients (ICC) were generally acceptable, ranging from .57 (Ability to
Participate in Social Roles and Activities ) to .89 (Lower Extremity Function — Mobility)

e Convergent and discriminant validity were good, with correlations of the expected strength and in the
expected direction. Neuro-QOL measures discriminated between patients at different levels of disease
severity.

e There is initial evidence of responsiveness. Self-reported changes in physical, emotional and symptomatic
well-being and overall quality of life were reflected in significant changes in conceptually-related Neuro-
QOL short forms.
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PEDIATRIC EPILEPSY
Sample characteristics. Participants (N=61) were primarily male (62.3%), white (75.9%), and non-Hispanic (75.4%)
with average age=13.4 (SD=2.6; range = 10 to 18). At baseline, 17.8% reported having seizures daily, 13.3% weekly,

35.6% monthly and 33.3% yearly, and all patients were taking anti-epilepsy drugs at the time of testing.

Mean T-Scores and standard deviations on the short forms are shown in Table 22. Pediatric epilepsy patients
reported better function/less symptoms on all domains compared to the reference group.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 22.
Cronbach’s alphas range from .76 to .87 and ICCs from .44 to .94.

Table 22. Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Short Form Nitems  Npersons Mgpr Mcr SD O T-ROICCs
Social Relations — Interactions with 8 59 52.70 9.77 .86 .58
Peers*

Applied Cognition — General Concerns* 8 61 52.29 7.20 .86 .69
Depression 8 59 45.16 7.13 .85 .69
Anxiety 8 58 49.02 7.58 .76 .67
Stigma 8 61 4539 5.73 .79 44
Fatigue 8 61 48.42 7.75 .80 .52
Pain 10 59 46.88  6.87 .87 .61
Lower Extremity Function —Mobility* 20 56 95.65%** 9.06 77 .78
Upper Extremity Function -Fine Motor, 20 59 96.72%** 8.34 .86 .94
ADL*

* For these banks, a high score indicates better function; for all other banks a high score indicates worse
function

“Time 1 (baseline) vs. Time 2 (7 days)

" These two scales were not calibrated using IRT due to skewed distributions. Possible scores range from 0
(unable to do) -100 (without difficulty).

M gpr — Mean General Population T-Score; M- Mean Clinical T-Score
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Validity: Spearman rho correlations between the Neuro-QOL short forms and the pediatric disease measures are shown in Table 23 and between the Neuro-QOL
short forms and the cross-disease instruments in Table 24.

Table 23. Correlations for Neuro-QOL short form T-scores with disease-specific measures

Neuro-QOL Short PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL MFS MFS MFS MFS

Form Core Emotional Physical Psychosocial School Social Cognitive General Sleep/Rest
Functioning  Functioning Health Functioning  Functioning Fatigue Fatigue Fatigue

Depression - 70%** -.66*** -.36%* -.68*** -5 ¥ - 49¥** -.63¥** -.59¥** -.64¥** - ATF*F

Anxiety -.60*** -.51¥** -.19 -.55¥** - Ap*** -.37%* - ATH*F - A4x** - 49¥** -.39%*

Stigma -.50*** -41%* -.14 - 57*** - 42%* -.61*** -.34%* -.40%* -.36%* -.14

Cognition 53k A1** A1 53k 52 xk* .35%* S7HE* .66 ** 53k .30*

Lower Extremity - Ap*** - A4x** =21 - A5¥** -.28%* -.53¥** -.40%* -.38%* - A5¥** =21

Function - Mobility

Upper Extremity -41%* -.25 -.18 -.38%* -.30* - 46*** -.35%* -.39%* -.31* -17

Function - Fine

Motor, ADL

Fatigue -27% -.30% -.06 -.32% -.29% -.14 - 43¥** - AB*** - 42¥** -.26%

Pain - A8¥** - A8¥** -.25 - AB*** -.33% -.28% - A8¥** - 43¥** -.36%* - A5¥**

Social Relations — Qg E* .38** .18 I 22 56*** 39** .26* 50*** 27*

Interactions with

Peers

*p <.05; **p <.01; ***p <.001
MFS = Multidimensional Fatigue Scale
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Interactions with Peers

Neuro-QOL Short Form Karnofsky Symbol Digit Symbol Digit Symbol PROMIS PROMIS Pain Scale EQ-5D Global
Performance | Modalities# | Search Raw Coding # Physical Mental (0-10) Index Score | HRQL (0-
Scale Correct Score Correct Function Health 4)
T-Score T-Score

Depression -.20 .08 -.10 .20 - 57*x* - JLREE .23 -.32%* - 43xE

Anxiety -.16 .10 .01 .10 - 57¥** -.60*** .19 -.33% -.40%*

Stigma -.25 .01 -.15 14 -.28% -.34%* .01 -.37%* -.24

Cognition .19 .16 27* .05 J2H*X 52%*x -24 AB*** .29%*

Lower Extremity Function -27% .08 -.16 17 -.36%* -.32% 37%* -42%* -.24

- Mobility

Upper Extremity Function -.30%* -.17 - 45%** -11 -.38%* -.30%* .38** - 55 ** -.14

- Fine Motor, ADL

Fatigue -.09 .04 =17 12 -.36%* -.38%* .28% - 49¥** -.37%*

Pain -.25 -13 -.08 .00 - A4x** -.35%* S7H** -.36%* - 40%*

Social Relations — .28* 13 12 .09 A5HE* 34** -.30* 27* .30*

*p <.05; **p <.01; ***p<.001
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Known groups validity: Patients with different seizure frequency (daily, weekly, monthly and yearly) scored
significantly differently on Anxiety and Applied Cognition-General Concerns, with F=3.36, p=0.=25 and F=3.05,
p=0.0358, respectively.

Responsiveness:

Similar to adult patients, we conducted responsiveness analyses on the Neuro-QOL banks using the Karnofsky
Performance Status and the self-reported Global Rating of Change (GRC). Here we report the results from the GRC-
based change. Beginning with the 7-level GRC (range: +3= very much better; 0 = about the same; -3 = very much
worse), we collapsed the three “better” categories into one, and the three “worse” categories into one, leaving
three categories (“better;” “about the same;” “worse”). These three categories were compared using one way
analysis of variance followed by least significant difference testing of adjacent groups when the overall F statistic
was significant. For each analysis, we required that at least 5 patients be represented in each of these three
categories. If fewer than five patients were represented in a category, it was collapsed with the adjacent category
and the two remaining groups were compared using a t-test. There were six GRC questions. Five of them queried
patients specifically about change in Physical well-being, Cognitive well-being, Emotional well-being, Social/Family
well-being, and Symptomatic Well-being (Disease-related Symptoms). The sixth GRC item asked about overall
quality of life.

” u

The following indicates which of the 9 pediatric item bank change scores were compared across GRC categories:

Physical well-being Physical Function (Upper extremity and Lower extremity); Fatigue; Pain
Cognitive well-being:  Applied Cognition - General Concerns
Emotional well-being: Depression; Anxiety; Stigma;

Social well-being: Social Relation- Interaction with peers; Stigma
Symptoms: Fatigue; Depression; Anxiety; Pain
Overall: ALL

This resulted in 23 planned comparisons for each wave two clinical validation sample (no adjustment made for
multiple comparisons). Results for these responsiveness analyses are presented below. Only those that achieved
statistical significance will be summarized.

Of the 23 planned comparisons, two were statistically significant.

Emotional Well-being: Of the three planned comparisons, stigma was statistically significant (F=3.24, p<0.05). Post
hoc comparisons showed that patients who reported a change (either better or worse) in Emotional Well-being at
6-month follow-up also reported higher stigma than did patients who reported no change in Emotional Well-being,
effect size=0.53 and 0.78, respectively.

Social Well-being: Of the two planned comparisons, Stigma was found to be statistically significant ( t=2.02; p<.05).
Yet, the direction was unexpected. Patients who reported better Social Well-being at 6-months had more stigma
than those who reported that their Social Well-Being was unchanged, with an effect size of 0.57.
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Conclusions:

e The current sample was generally high functioning.

¢ The 9 Neuro-QOL measures demonstrated high internal consistency. The Intraclass Correlation Coefficients
(ICC) were acceptable, ranging from .44 (Stigma) to .94 (Upper Extremity Function- Fine motor, ADL)

e Convergent validity associations with generic and legacy measures were of the expected strength and
direction

e Responsiveness was not as good as we expected. It is hypothesized that this was due to the high
functioning samples recruited in the testing with only a few patients reporting that they were getting worse
at the 6-month follow-up.
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MUSCULAR DYSTROPHIES

Sample characteristics. Patients (N=51) were primarily male (84.3%), white (58.8%), and non-Hispanic (62.7%) with
average age=16.3 (SD=3.4; range=10.1 to 21.9). Seventy-seven percent were full time students, 2% were in school
part time, and 4% were employed part-time. Of them, 5.9% (n=3) reported falling daily, 9.8% (n=5) weekly, 9.8%
(n=5) monthly, 19.6% (n=10) rarely fall, yet 54.9% (n=28) were unable to ambulate without a wheelchair. One
patient reported previous spine fracture, 11 (22%) limb fractures, and 17 (33.3%) received lower extremity or
orthopedic surgeries before.

Mean T-Scores and standard deviations on the short forms are shown in Table 25. MD patients generally reported
better functioning/ less symptom severity than the reference group norm with one exception. The exception was
the Social Relations — Interactions with Peers Short Form, on which MD patients scored about 2.5 T-scores worse
than the norm.

Reliability: Internal consistency and 1 week test-retest reliability of the short forms is shown in Table 25.
Cronbach’s alphas range from .81 to .98 and ICCs from .61 to .97.
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Table 25. Pediatric MD - Descriptive and reliability statistics for Neuro-QOL short form T-scores

Neuro-QOL Measures Nitems Npersons Mepr Mcr SD o T-R** |CCs
Social Relations — Interactions with Peers* 8 50 47.42 10.15 .90 .87
Applied cognition: general concerns* 8 49 54.38 6.70 .81 .81
Depression 8 51 46.27 8.77 .92 .61
Anxiety 8 51 50.25 7.45 .85 .70
Stigma 8 51 49.29 7 .26 .92 .60
Fatigue 8 51 46.56 8.46 .81 .65
Pain 10 51 49.58 8.76 .92 73
Lower Extremity (Mobility)* "°' 20 22 54.02%** 23.05 .90 65
Upper Extremity (Fine Motor, ADL) * 20 51 53.63%** 36.13 .98 .97

* For these banks, a high score indicates better function; for all other banks a high score indicates worse function

** Time 1 (baseline) vs. Time 2 (7-days)

*** These two scales were not calibrated using Item Response Theory models due to skewed distributions. Possible scores range from 0 -100
M gpr — Mean General Population T-Score; M- Mean Clinical T-Score

NOTE 28 patients (54.9%) reported using wheelchair only and had missing data on the Lower Extremity Function scale. When assigned “unable
to do” for these patients on the Lower Extremity Function items, mean = 23.73.
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Validity: Spearman rho correlations between the Neuro-QOL short forms and the pediatric disease measures are shown in Table 26 and between the Neuro-QOL
short forms and the cross-disease instruments in Table 27.

Table 26. Correlations for Neuro-QOL short form T-scores with disease-specific measures

Neuro-QOL Short Form PedsQL PedsQL PedsQL PedsQL PedsQL PedsQL Multidimensional MFS MFS MFS
Core Emotional Physical Psychosocial School Social Fatigue Scale Cognitive General Sleep/Rest

Functioning | Functioning Health Functioning | Functioning (MFS) Fatigue Fatigue Fatigue

Depression - T4E*FE S T4x*FE -.01 - 75¥** -.59¥** - 57*** -.58*** -.55¥** -.59¥** -.33%

Anxiety - 70%** S J2¥*H -.13 S J2¥*H -.58%** - Ap¥** - 57¥** - A8¥** -.58%** -.40%*

Stigma - 73FHE -.53¥** .09 - T4xxFE -.52¥** S 73F*FE - A8¥** -.37%* -.51¥** -.35%

Cognition .60*** AB*E* A1 B2 *E* B3*H* .38** H3*E* B4*E* 56%** 39**

Lower Extremity Function -.20 =12 .28 -.20 -.22 -.28 -.08 -.15 -.06 12

- Mobility

Upper Extremity Function -.04 -.19 -.31* -.04 -.08 .08 .03 -.08 .01 .21

- Fine Motor, ADL

Fatigue -.69*** - 5] *E* -.02 - 70%** -.63*** - 5] *E* -.B5*** -.59%** -.62*** S ATHEE

Pain - J3rEE - 58*** .09 - 74%E* - 57*** -.B2*H* - 74%** - 53*x* -.65*** -.69***

Social Relations — ALx* AQ** -.01 Ax* A1** .32% .36* .38** 37** 13

Interactions with Peers

*p <.05; **p <.01; ***p <.001
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Table 27. Correlations for Neuro-QOL short form T-scores with cross-disease measures

Neuro-QOL Short Form Karnofsky Symbol Symbol Digit PROMIS | PROMIS Pain EQ-5D Global
Performance Digit Search Symbol Physical Mental Scale Index HRQL
Scale Modalities Raw Coding # | Function Health (0-10) Score (0-4)
# Correct Score Correct T- Score T-Score
Depression -.05 -.40** -.32% -.35% -.34* - 70%** |27 -.20 -.40**
Anxiety .04 -.19 -.22 -.30 -.35% - A8¥** AL1E* -.20 -.28
Stigma -.05 -.33% - 41%* -.32% - 42%* -.60*** .38%* -.23 -.25
Cognition -.16 .29* 21 27 37* A1** -.25 -.05 .26
Lower Extremity Function - Mobility -.62%* .01 =22 -.18 -.28 -.32 -.05 -.37 -.10
Upper Extremity Function - Fine Motor, -.82%** -.26 -.40%* - 45%* -.35% -.29 -.20 S 72%x*F 1 -1
ADL
Fatigue .32% -.27 -.33% -.26 -.40%* -.39%* 37%* .19 -.18
Pain .23 -.34% -.22 -.31% S 51F*E | 43 TJ1EXHE -.26 -.15
Social Relations — Interactions with -.13 ATHEX .27 37* .05 A9¥** | 26 .15 A3
Peers

*p <.05; **p <.01; ***p <.001
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Convergent Validity: The global quality of life item “l am content with the quality of my life right now” (20.4% -Not
at all or A little bit; 44.9% - Somewhat or Quite a bit; 34.7% - Very much) was used to evaluate the convergent
validity of the pediatric Neuro-QOL measures. Depression, Anxiety, Applied Cognition-General Concerns and Social
Relation-Interaction with Peers were statistically significant, F=7.32 (p=0.02), 3.51 (p=0.038), 3.59 (p=0.036) and
6.10 (p=0.005), respectively. Post-hoc comparisons showed that all significant comparisons were in the predicted
direction, with effect size range from 0.75 to 1.58.

Responsiveness: Same 23 planned comparisons as described in pediatric epilepsy were conducted. Results for
these responsiveness analyses are presented below. Only those that achieved statistical significance will be
summarized.

Of the 23 planned comparisons, two were statistically significant.

Emotional Well-being: Of the three planned comparisons, Depression and Stigma were statistically significant, t= -
2.29 (p=0.027) and t=-2.38 (p=0.022), respectively. Specifically, patients who reported “better” Emotional Well-
being reported less depression and less stigma than those who reported it as remaining “the same”. As less than 5
patients reported worsened Emotional Well-being at 6-month follow-up, these patients were grouped with “the
same”.

Conclusions:

e The 9 Neuro-QOL measures demonstrated high internal consistency (alpha range from 0.81-0.98).

e The Intraclass Correlation Coefficients (ICC) were acceptable, ranging from .60 (Stigma) to .97 (Upper
Extremity Function- Fine motor, ADL)

e Convergent validity with generic and legacy measures were of the expected strength and direction

e Depression and Sigma were sensitive to change in Emotional Well-being change over time.
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General Conclusions/Discussion

This report summarizes the procedures and initial findings from the Neuro-QOL clinical validation field testing.
Overall, the Neuro-QOL short forms demonstrated excellent internal consistency across all diseases. Test-retest
reliability was acceptable, but varied between disease groups. It was uniformly high for stroke, PD and MS, but a
few short forms had lower than expected ICCS when used with ALS, adult and pediatric epilepsy, and muscular
dystrophy patients. Validity of the Neuro-QOL short forms and scales was supported by 1). correlations with
generic and disease-specific measures that were of the expected strength and direction; 2). Ability of the short
forms to discriminate between patients grouped by disease severity level or other clinical factor.

For Further Information
Additional IRT statistics and analyses have been delivered to the NINDS as electronic attachments.

Neuro-QOL instruments are freely available at www.neurogol.org. Publications, other future reports, and
supplemental data will also be posted on this website.
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Table 28: IRT parameters for the calibrated items in the Upper Extremity bank.
For each item, the rating scale was 5 = Without Any Difficulty; 4 = With a Little Difficulty; 3 = With Some Difficulty; 2 = With Much Difficulty; 1 = Unable to Do.

Neuro-QOL | PROMIS | Item Content
Item Name | Item g ; ; ; ;
Name % 2 2 2 2
£ g 4 g $
£ = = = =
NQUEX03 How much DIFFICULTY do you currently have using a spoon to eat a meal? 2.66 -3.71 -3.12 -2.39 | -194
NQUEX04 How much DIFFICULTY do you currently have putting on a pullover shirt? 3.95 -3.05 -2.50 -2.01 |-1.39
NQUEX05 How much DIFFICULTY do you currently have taking off a pullover shirt? 3.63 -3.06 -2.48 -1.94 | -1.29
NQUEX06 How much DIFFICULTY do you currently have removing wrappings from small
objects? 3.25 -3.06 -2.19 -1.64 | -1.04
NQUEX15 How much DIFFICULTY do you currently have opening medications or vitamin
containers (e.g., childproof containers, small bottles)? 2.51 -2.99 -2.27 -1.75 | -0.99
NQUEX19 PFA22 Are you able to open previously opened jars? 2.87 -3.22 -2.73 -2.16 | -1.47
NQUEX20 PFA50 Are you able to brush your teeth? 3.13 -3.66 -3.22 -2.68 | -2.03
NQUEX23 PFB22 Are you able to hold a plate full of food? 3.62 -2.68 -2.30 -1.92 | -1.38
NQUEX28 PFA35 Are you able to open and close a zipper? 4.24 -2.86 -2.29 -2.03 | -1.47
NQUEX29 PFA40 Are you able to turn a key in a lock? 4.68 -2.95 -2.55 -2.11 | -1.63
NQUEX30 PFA43 Are you able to write with a pen or pencil? 2.11 -3.97 -2.61 -2.00 |-1.43
NQUEX31 PFA47 Are you able to pull on trousers? 3.50 -3.03 -2.57 -2.01 |-1.33
NQUEX32 PFA54 Are you able to button your shirt? 4.19 -2.51 -2.07 -1.68 | -1.17
NQUEX33 PFA55 Are you able to wash and dry your body? 3.51 -2.98 -2.56 -1.98 | -1.44
NQUEX36 PFB21 Are you able to pick up coins from a table top? 3.08 -3.32 -2.57 -2.01 |-1.33
NQUEX37 PFB26 Are you able to shampoo your hair? 3.54 -2.78 -2.50 -2.15 | -1.64
NQUEX38 PFB41 Are you able to trim your fingernails? 3.66 -2.25 -2.02 -1.75 | -1.27
NQUEX39 PFA46 Are you able to cut your toe nails? 2.60 -1.98 -1.68 -1.23 | -0.61
NQUEX41 PFAQ9 Are you able to bend down and pick up clothing from the floor? 2.26 -2.94 -2.32 -1.74 | -1.07
NQUEX44 Are you able to make a phone call using a touch tone key-pad? 2.45 -3.94 -3.47 -2.76 | -2.08

Table 29: Uncalibrated items from the Upper Extremity bank.
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQUEXO01

How much DIFFICULTY do you currently have using a fork to eat a meal?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX02

How much DIFFICULTY do you currently have applying spreads to bread using a knife?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQUEX07

How much DIFFICULTY do you currently have chopping or slicing vegetables (e.g.,
onions or peppers)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEXO08

How much DIFFICULTY do you currently have reaching behind your back to put a belt
through a loop?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEXO09

How much DIFFICULTY do you currently have shaving your neck and face safely and
thoroughly with an electric razor?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX10

How much DIFFICULTY do you currently have shaving your legs and underarms safely
and thoroughly with an electric razor?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX11

How much DIFFICULTY do you currently have playing cards or Bingo or other light
recreational activities?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX12

How much DIFFICULTY do you currently have picking up a gallon carton of milk with
one hand and setting it on the table?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX13

How much DIFFICULTY do you currently have pounding a nail with a hammer to hang a
picture?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQUEX14

How much DIFFICULTY do you currently have holding a screw and screwing it in tight
with a manual screwdriver?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX16

How much DIFFICULTY do you currently have cleaning yourself after a bowel
movement?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQUEX17

How much DIFFICULTY do you currently have pulling up and fastening your pants after
a bowel movement?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can'tDo

NQUEX18

How much DIFFICULTY do you currently have putting a Band-Aid or gauze pad on
yourself?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can'tDo

NQUEX21

PFB16

Are you able to press with your index finger (for example ringing a doorbell)?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX22

PFB19

Are you able to squeeze a new tube of toothpaste?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX24

PFB33

Are you able to remove something from your back pocket?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

NQUEX25

Are you able to wash your face with a washcloth?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

NQUEX26

PFC49

Are you able to water a house plant?

5 = Without Any Difficulty
4 = With a Little Difficulty
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX27

PFA28

Are you able to open a can with a hand can opener?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX34

PFB15

Are you able to change the bulb in a table lamp?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX35

PFB20

Are you able to cut a piece of paper with scissors?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

NQUEX40

PFA52

Are you able to tie your shoelaces?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQUEX42

PFB34

Are you able to change a light bulb overhead?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

NQUEX43

PFC42

Are you able to open a tight or new jar?

5 = Without Any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do
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Table 30: IRT parameters for the Lower Extremity item bank.

Neuro-QOL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOBO01

How much DIFFICULTY do you currently have standing up from an
armless straight chair (e.g., dining room chair)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.83

-2.50

-1.90

-1.24

-0.47

NQMOBO03

How much DIFFICULTY do you currently have sitting down on and
standing up from a chair with arms?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

3.25

-3.22

-2.48

-1.70

-0.91

NQMOB04

How much DIFFICULTY do you currently have moving from sitting at
the side of the bed to lying down on your back?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

2.56

-3.23

-2.41

-1.79

-1.11

NQMOBO06

How much DIFFICULTY do you currently have standing up from a low,
soft couch?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.64

-2.38

-1.42

-0.90

-0.03

NQMOBO08

How much DIFFICULTY do you currently have going up and down a
flight of stairs inside, using a handrail?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.33

-2.46

-1.77

-1.21

-0.54

NQMOBO09

How much DIFFICULTY do you currently have walking on uneven
surfaces (e.g., grass, dirt road or sidewalk)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.85

-2.58

-1.72

-1.04

-0.35

NQMOB11

How much DIFFICULTY do you currently have walking around one
floor of your home?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.77

-2.95

-2.47

-1.92

-1.24

NQMOB16

How much DIFFICULTY do you currently have taking a 20-minute
brisk walk, without stopping to rest?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

2.68

-1.48

-1.09

-0.70

-0.10
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Neuro-QOL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOB17

How much DIFFICULTY do you currently have walking on a slippery
surface, outdoors?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

2.85

-1.85

-1.08

-0.51

0.38

NQMOB21

How much DIFFICULTY do you currently have climbing stairs step
over step without a handrail? (alternating feet)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

3.75

-1.58

-1.07

-0.64

-0.07

NQMOB23

How much DIFFICULTY do you currently have walking in a dark room
without falling?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

2.34

-2.52

-1.73

-1.20

-0.51

NQMOB25

PFA12

Are you able to push open a heavy door?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

2.78

-2.67

-1.86

-1.21

-0.37

NQMOB28

PFA23

Are you able to go for a walk of at least 15 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

2.93

-1.83

-1.54

-1.18

-0.66

NQMOB30

PFA30

Are you able to step up and down curbs?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.89

-2.44

-1.93

-1.42

-0.80

NQMOB31

PFA31

Are you able to get up off the floor from lying on your back without
help?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.26

-1.71

-1.25

-0.80

-0.18

NQMOB32

PFA45

Are you able to get out of bed into a chair?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.45

-2.89

-2.33

-1.76

-1.19
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Neuro-QOL
Item Name

PROMIS
Item
Name

Item Content

Rating scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQMOB33

PFA53

Are you able to run errands and shop?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

3.02

-2.26

-1.88

-1.36

-0.79

NQMOB26

PFA56

Are you able to get in and out of a car?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

3.30

-3.05

-2.29

-1.47

-0.67

NQMOB37

PFC45

Are you able to get on and off the toilet?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 = Unable to Do

3.63

-3.04

-2.46

-1.81

-1.23
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Table 31: Uncalibrated items from the Lower Extremity bank.

Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQMOB02

How much DIFFICULTY do you currently have sitting down on an armless straight chair
(e.g., dining room chair)?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQMOBO05

How much DIFFICULTY do you currently have moving from lying on your back to sitting on

the side of the bed?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOBO07

How much DIFFICULTY do you currently have sitting down on a low, soft couch?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQMOB10

How much DIFFICULTY do you currently have opening a window above shoulder height,

while standing?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB12

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB13

How much DIFFICULTY do you currently have running 45 minutes?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB14

How much DIFFICULTY do you currently have running up and down an incline?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB15

How much DIFFICULTY do you currently have walking 45 minutes on an even surface?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB18

How much DIFFICULTY do you currently have getting into and out of a kneeling position?

5 = No Difficulty
4 = A Little Difficulty
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

3 = Some Difficulty
2 = A Lot of Difficulty
1=Can't Do

NQMOB19

How much DIFFICULTY do you currently have using an escalator?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB20

How much DIFFICULTY do you currently have crossing the road at a 4-lane traffic light
with curbs?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB22

How much DIFFICULTY do you currently have going up and down three flights of stairs
inside, using a handrail?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQMOB24

How much DIFFICULTY do you currently have walking in a busy place (e.g., crowded store)
without losing your balance?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQMOB27

PFA39

Are you able to run at a fast pace for two miles?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

NQMOB29

Are you able to run or jog for 10 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQMOB34

PFB9

Are you able to jump up and down?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1= Unable to Do

NQMOB35

Are you able to run for 5 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

1 =Unable to Do

NQMOB36

How difficult is it for you to go for a walk of at least 15 minutes?

5 = Without any Difficulty
4 = With a Little Difficulty
3 = With Some Difficulty
2 = With Much Difficulty
1 =Unable to Do

NQASDO02

How much DIFFICULTY do you currently have walking on uneven surfaces (e.g., grass, dirt
road or sidewalk) with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASDO3

How much DIFFICULTY do you currently have sitting down or standing up from a low, soft
couch with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASDO4

How much DIFFICULTY do you currently have sitting down on an armless straight chair,
using a wheelchair?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO5

How much DIFFICULTY do you currently have propelling / driving a wheelchair for at least
15 minutes?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASDO6

How much DIFFICULTY do you currently have going up and down three flights of stairs
inside, using a handrail with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDOS8

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASDO7

How much DIFFICULTY do you currently have going up and down a flight of stairs inside,
using a handrail with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do

NQASDO09

How much DIFFICULTY do you currently have getting into and out of a truck, bus, shuttle
van, or sport utility vehicle from a wheelchair?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=Can't Do
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Neuro-QOL
Item Name

PROMIS
Item Name

Item Content

Rating Scale

NQASD10

How much DIFFICULTY do you currently have descending 3-5 stairs without a handrail
with your walking aid?

5 = No Difficulty

4 = A Little Difficulty
3 = Some Difficulty

2 = A Lot of Difficulty
1=_Can't Do

NQASD11

How much difficulty do you currently have going for a walk of at least 15 minutes with
your walking aid?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1 =Unable to do

NQASD12

Are you able to get in and out of a car with your walking aid?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1 =Unable to do

NQASD13

Are you able to get in and out of a car from a wheelchair?

5 = Without any difficulty
4 = With a little difficulty
3 = With some difficulty
2 = With much difficulty
1 =Unable to do
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Table 32: IRT parameters for the Fatigue item bank
For each item, item context was In the past 7 days, and the rating scale was 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

- ~ ) <

2 S p S S

o o o o o

- < < < <
Neuro-QOL £ 4 4 4 4
Item Name Item Stem 2 = = = =
NQFTGO1 I needed help doing my usual activities because of my fatigue. 2.72 | -0.68 | 0.00 0.94 | 1.86
NQFTGO02 | had to limit my social activity because | was tired. 3.61 |-0.75 |-0.13 |0.75 | 191
NQFTGO03 | needed to sleep during the day. 1.89 | -1.20 | -0.41 0.84 | 1.88
NQFTG04 | had trouble starting things because | was too tired. 3.84 |-092 |-0.25 |0.82 | 1.88
NQFTGO05 I had trouble finishing things because | was too tired. 3.74 | -1.05 | -0.30 |0.80 |1.92
NQFTGO06 | was too tired to do my household chores. 424 |-0.96 |-0.25 |0.66 | 1.67
NQFTGO7 | was too tired to leave the house. 3.94 | -0.60 | 0.05 094 | 191
NQFTGO08 | was too tired to take a short walk. 297 | -0.68 | -0.09 |0.69 | 1.57
NQFTGO09 | was too tired to eat. 2.71 | -0.20 | 0.69 1.81 | 2.72
NQFTG10 | was frustrated by being too tired to do the things | wanted to do. 4.15 | -0.72 |-0.24 |043 |1.17
NQFTG11 | felt that | had no energy. 458 |-1.18 | -0.42 |0.33 |1.30
NQFTG12 | was so tired that | needed to rest during the day. 3.52 | -1.11 | -0.38 |0.62 |1.42
NQFTG13 | felt exhausted. 4.68 | -0.93 | -0.25 0.60 | 1.42
NQFTG14 | felt tired. 399 |-164 |-0.74 |0.31 |1.34
NQFTG15 | felt fatigued. 453 |-1.30 |-0.47 |0.41 |1.37
NQFTG16 | felt weak all over. 3.13 | -0.66 | 0.04 0.89 | 1.69
NQFTG17 I needed help doing my usual activities because of weakness. 3.30 | -0.27 | 0.36 1.20 | 2.09
NQFTG18 I had to limit my social activity because | was physically weak. 3.29 | -0.28 | 0.36 1.04 | 1.85
NQFTG20 | had to force myself to get up and do things because | was physically too weak. 3.15 | -0.36 | 0.26 1.04 | 2.01

The Fatigue Item Bank had only one uncalibrated item: (NQFTG19) | had enough physical strength to do the things | wanted to do.
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Table 33: IRT parameters for the Sleep Disturbance item bank
For each item, the item context was In the past 7 days, and the rating scale was 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

- ~N o0 <
2| =z B3| 3| =
o o [} [} o
- = < < =
Neuro-QOL £ 4 4 4 4
Item Name | Item Stem 2 = = = =
NQSLPO2 I had to force myself to get up in the morning. 159 | -0.59|0.32 | 133|229
NQSLPO3 | had trouble stopping my thoughts at bedtime. 2.30|-0.59|0.14 | 1.03 | 2.00
NQSLPO4 | was sleepy during the daytime. 1.60 | -1.82 | -0.77 | 0.69 | 1.95
NQSLPO5 I had trouble sleeping because of bad dreams. 1.67 | 0.53 | 1.57 | 2.53|3.52
NQSLPO7 I had trouble falling asleep. 2.24 | -0.62 | 0.28 | 1.26 | 2.15
NQSLP12 Pain woke me up. 1.34 | 0.05 | 0.84 | 2.00 | 3.45
| avoided or cancelled activities with my friends because | was tired
NQSLP13 from having a bad night's sleep. 247 |1 050 | 1.12 | 2.09 | 2.97
| felt physically tense during the middle of the night or early morning
NQSLP18 hours. 1.80 | 0.57 | 1.13 | 231 |3.76
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Table 34: Uncalibrated items for the Sleep Disturbance item bank
For each item, the item context was In the past 7 days, and the rating scale was 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

Neuro-QOL
Item Name | Item Stem

NQSLP19 During the night | was awakened by stiffness and had trouble getting back to sleep.
NQSLP20 | had restless feelings in my legs in the evening or night.

NQSLPO8 | had an urge to move my legs when | was sitting still or lying down.

NQSLP09 My legs jerked or twitched repeatedly during sleep.

| experienced numbness or tingling in my arms or legs which woke me from sleep at
NQSLP10 night.

NQSLP14 I had hallucinations at night (seeing or hearing things that do not exist).
NQSLP16 | screamed during sleep.
NQSLP17 | kicked, punched, or swung my arms during sleep.

Table 35: Items excluded from the Sleep Disturbance item bank
For each item, the item context was In the past 7 days, and the rating scale was 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always

Neuro-QOL | PROMIS Item

Item Name | Name Item Stem

NQSLPO1 Sleep50 | woke up too early and could not fall back asleep.
NQSLPO6 Sleep87 | had trouble staying asleep.

NQSLP11 | experienced tremor upon waking.

NQSLP15 Taking medicine helped me sleep.
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Table 36: IRT parameters for the Depression item bank
For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro- PROMIS o - N ™ <
QoL Item 3 < < < s
Item Name w - - - @
€ o o o o
Name Item Stem 3 £ £ £ =
NQDEP0O2 | EDDEPO4 | felt worthless. 4.77 -0.10 | 0.29 1.03 1.62
NQDEP03 | EDDEPO5 | felt that | had nothing to look forward to. 4.43 -0.21 | 0.37 0.87 1.54
NQDEP04 | EDDEPO6 | felt helpless. 4.32 -0.22 | 0.37 0.98 1.53
NQDEPO5 | EDDEPO7 | withdrew from other people. 3.47 -0.20 | 0.28 1.03 1.71
NQDEP06 | EDDEPO8 | felt that everything | did was an effort. 2.66 -0.54 | 0.08 0.92 1.50
NQDEPO7 | EDDEPO9 | felt that nothing could cheer me up. 4.67 -0.11 | 0.45 1.12 1.76
NQDEP08 | EDDEP10 | was critical of myself for my mistakes. 2.67 -0.67 | -0.06 | 0.88 1.59
NQDEP10 EDDEP17 | felt sad. 3.71 -0.72 -0.02 0.79 1.54
NQDEP11 | EDDEP19 | felt that | wanted to give up on everything. 4.52 0.05 0.44 1.03 1.66
NQDEP12 | EDDEP28 | felt lonely. 3.68 -0.32 | 0.19 0.92 1.65
NQDEP13 | EDDEP29 | felt depressed. 5.79 -0.31 |0.22 0.94 1.42
NQDEP14 | EDDEP31 | felt discouraged about the future. 3.99 -0.52 | 0.05 0.68 1.33
NQDEP18 | EDDEP35 | found that things in my life were overwhelming. 3.44 -0.28 | 0.25 1.03 1.68
NQDEP19 | EDDEP36 | I felt unhappy. 4.70 -0.69 |0.01 |0.84 1.74
NQDEP20 | EDDEP38 | felt unloved. 3.23 -0.08 | 0.43 1.16 1.70
NQDEP21 | EDDEP39 | felt | had no reason for living. 4.38 0.38 0.78 1.33 1.92
NQDEP23 EDDEP41 | felt hopeless. 5.24 0.02 0.49 1.15 1.72
NQDEP24 | EDDEP45 | felt that nothing was interesting. 4.12 -0.08 | 0.49 1.22 1.91
NQDEP25 | EDDEP46 | felt pessimistic. 2.76 -0.46 | 0.26 1.06 1.79
NQDEP26 | EDDEP47 | had trouble keeping my mind on what | was doing. 2.42 -0.50 |0.23 1.29 2.14
NQDEP27 | EDDEP48 | felt that my life was empty. 4.99 -0.03 | 0.37 1.06 1.65
NQDEP28 | EDDEP54 | felt emotionally exhausted. 3.59 -0.28 | 0.17 0.94 1.54
NQDEP29 | EDDEP55 | felt like | needed help for my depression. 3.25 0.25 0.67 1.17 1.63
NQDEP30 | EDDEP56 | had trouble enjoying things that | used to enjoy. 3.89 -0.10 | 0.39 1.08 1.58
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Table 37: Uncalibrated items for the Depression item bank
For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL Item Name | PROMIS Item Name | Item Stem

NQDEPO1 | felt lonely even when | was with other people.
NQDEP0O9 EDDEP16 | felt like crying.

NQDEP15 EDDEP32 | wished | were dead and away from it all.
NQDEP16 EDDEP33 | thought about suicide.

NQDEP17 EDDEP34 | had crying spells.

NQDEP22 EDDEP40 | felt that others would be better off if | were dead.
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Table 38: IRT parameters for the Anxiety item bank.

For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro- PROMIS Item Stem
QoL Item g ; ; ; ;
Item Name % 2 2 2 S
Name : |3 % |3 %
g £ JE JE £
NQANXO02 | felt fearful about my future. 2.34 -0.73 0.14 0.88 1.69
NQANX03 | EDANX05 | felt anxious. 3.06 -0.74 0.03 0.94 1.72
NQANX04 | EDANX06 | worried about my physical health. 1.40 -1.05 -0.03 1.10 2.17
NQANXO05 | EDANX07 | felt like | needed help for my anxiety. 2.94 0.13 0.68 1.43 1.97
NQANXO07 | felt nervous when my normal routine was disturbed. 3.01 -0.30 0.39 1.16 1.91
NQANX09 | EDANX18 | had sudden feelings of panic. 3.45 0.20 0.95 1.57 2.29
NQANX11 | EDANX20 | was easily startled. 2.08 -0.25 0.61 1.48 2.26
NQANX12 | EDANX26 | felt fidgety. 2.96 -0.27 0.43 1.29 1.96
NQANX13 | EDANX27 | felt something awful would happen. 3.24 -0.01 0.61 1.40 2.03
NQANX14 | EDANX30 | felt worried. 3.01 -0.82 0.01 0.90 1.57
NQANX17 | EDANX32 | suddenly felt scared for no reason. 2.46 0.75 1.31 2.03 2.56
NQANX18 | worried about dying. 1.64 0.48 1.23 2.33 2.89
NQANX20 | EDANX41 My worries overwhelmed me. 3.99 0.10 0.66 1.30 1.91
NQANX21 EDANX42 | felt shy. 1.64 -0.18 0.73 1.52 2.25
NQANX22 | EDANX46 | felt nervous. 4.29 -0.39 0.37 1.10 1.77
NQANX23 | EDANX48 Many situations made me worry. 4.36 -0.35 0.45 1.07 1.63
NQANX24 | EDANX49 I had difficulty sleeping. 1.52 -0.77 0.06 0.98 1.81
NQANX25 | EDANX51 | had trouble relaxing. 2.95 -0.48 0.29 1.05 1.81
NQANX26 | EDANX53 | felt uneasy. 5.52 -0.32 0.42 1.09 1.71
NQANX27 | EDANX54 | felt tense. 4.07 -0.44 0.23 1.06 1.70
NQANX28 | EDANX55 I had difficulty calming down. 3.30 -0.03 0.66 1.41 2.00
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Table 39: Uncalibrated items for the Anxiety item bank.
For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL Item Name | PROMIS Item Name Item Stem

NQANXO01 | was afraid of what the future holds for me.
NQANXO06 EDANX13 | had a racing or pounding heart.

NQANXO08 EDANX17 | had trouble falling asleep.

NQANX10 EDANX19 My sleep was restless.

NQANX15 | felt nervous when | was left alone.
NQANX16 EDANX33 | felt terrified.

NQANX19 | was preoccupied with my worries.
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Table 40: IRT parameters for the Stigma item bank.
For each item, the item context is Lately, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL | Item Stem - ~ " <
Item Name g © © © o
g2 |22 |2
2 | £ E & | E
NQSTGO1 Because of my illness, some people seemed uncomfortable with me. 3.44 | 0.10 | 0.75 | 1.43 | 2.40
NQSTGO02 Because of my illness, some people avoided me. 4.06 | 0.35 | 0.89 | 1.56 | 2.20
NQSTGO03 Because of my illness, | felt emotionally distant from other people. 3.53 | -0.05 | 0.38 | 0.99 | 1.67
NQSTG04 Because of my illness, | felt left out of things. 4,00 | -0.06 | 0.35 | 0.94 | 1.61
NQSTGO05 Because of my illness, people were unkind to me. 331|065 |1.26 | 2.10 | 3.09
NQSTGO06 Because of my illness, people made fun of me. 2.85 | 0.89 |1.48 | 2.29 | 2.96
NQSTGO07 Because of my illness, | felt embarrassed in social situations. 3.99 | 0.17 | 0.62 | 1.27 | 1.90
NQSTGO08 Because of my illness, people avoided looking at me. 392 | 067 | 1.23 | 1.81 | 2.70
NQSTGO09 Because of my illness, strangers tended to stare at me. 2.65 | 0.74 | 1.35 | 2.04 | 2.54
NQSTG10 Because of my illness, | worried about other people's attitudes towards me. 3.28 | 0.35 | 0.77 | 1.30 | 1.97
NQSTG11 Because of my illness, | was treated unfairly by others. 3.76 | 0.54 | 1.12 | 1.82 | 2.32
NQSTG12 | was unhappy about how my illness affected my appearance. 2.67 | 0.17 | 0.62 | 1.19 | 1.63
NQSTG13 Because of my illness, it was hard for me to stay neat and clean. 2.43 | 0.51 | 099 | 1.74 | 2.42
NQSTG14 Because of my illness, people tended to ignore my good points. 419 | 0.52 | 1.02 | 1.66 | 2.13
NQSTG15 Because of my illness, | worried that | was a burden to others. 3.28 | -0.16 | 0.22 | 0.93 | 1.47
NQSTG16 | felt embarrassed about my illness. 3.46 | 0.18 | 0.59 | 1.18 | 1.69
NQSTG17 | felt embarrassed because of my physical limitations. 339 |-0.07 | 035 | 1.02 | 1.61
NQSTG18 | felt embarrassed about my speech. 194 | 0.61 | 098 | 1.69 | 2.43
NQSTG19 Because of my illness, | felt different from others. 3.35 | -0.11 | 0.42 | 0.96 | 1.45
NQSTG20 | tended to blame myself for my problems. 1.66 | -0.34 | 0.31 | 1.24 | 2.16
NQSTG21 Some people acted as though it was my fault | have this illness. 2.88 | 0.50 | 0.95 | 1.54 | 2.19
NQSTG22 | avoided making new friends to avoid telling others about my illness. 3.09 (054 | 098143193
NQSTG25 People with my illness lost their jobs when their employers found out aboutit. | 1.49 | 0.01 | 0.62 | 1.81 | 2.89
NQSTG26 I lost friends by telling them that | have this illness. 2.52 | 0.88 | 1.39 | 1.96 | 2.69
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Table 41: The Stigma item bank — Excluded items
For each item, the item context is Lately, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL Item Item Stem

Name

NQSTG23 | was careful who | told that | have this illness

NQSTG24 | worried that people who know | have this illness will tell others
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Table 42: IRT parameters for the Positive Affect and Well-Being item bank.
For each item, the item context is Lately, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL | Item Stem - ~ " -
Item Name g o © © ©
o o o o o
v | % % % %
£ o e g g
g | | |E |E
NQPPF02 | was able to enjoy life. 2.86 -1.64 -0.84 0.14 1.24
NQPPF03 | felt a sense of purpose in my life. 3.70 -1.37 -0.68 0.20 1.04
NQPPF04 | could laugh and see the humor in situations. 2.73 -1.86 -1.26 -0.16 0.79
NQPPFO5 | was able to be at ease and feel relaxed. 3.04 -1.64 -0.85 0.03 1.28
NQPPF06 I looked forward with enjoyment to upcoming events. 3.43 -1.55 -0.91 0.10 1.04
NQPPF07 Many areas of my life were interesting to me. 4.01 -1.47 -0.67 0.18 1.07
NQPPF08 | felt emotionally stable. 2.66 -1.63 -1.05 -0.18 0.78
NQPPF10 | felt lovable. 3.05 -1.67 -0.82 0.10 0.99
NQPPF11 | felt confident. 3.44 -1.55 -0.82 0.01 0.96
NQPPF12 | felt hopeful. 4.96 -1.65 -0.83 0.12 0.88
NQPPF13 I had a good life. 5.21 -1.50 -0.88 0.01 0.70
NQPPF14 | had a sense of well-being. 6.61 -1.41 -0.71 0.07 0.82
NQPPF15 My life was satisfying. 5.83 -1.38 -0.70 0.17 0.89
NQPPF16 | had a sense of balance in my life. 4.92 -1.39 -0.60 0.20 0.96
NQPPF17 My life had meaning. 5.60 -1.39 -0.85 0.00 0.69
NQPPF18 My life was peaceful. 3.19 -1.64 -0.80 0.07 1.17
NQPPF19 My life was worth living. 4.16 -1.89 -1.06 -0.29 0.31
NQPPF20 My life had purpose. 5.10 -1.52 -0.90 -0.12 0.53
NQPPF21 I was living life to the fullest. 3.65 -1.13 -0.44 0.36 1.13
NQPPF22 | felt cheerful. 4.59 -1.65 -0.88 0.09 1.12
NQPPF23 In most ways my life was close to my ideal. 3.63 -0.84 -0.27 0.48 1.47
NQPPF24 I had good control of my thoughts. 2.83 -1.87 -1.04 -0.11 0.76
NQPPF26 Even when things were going badly, | still had hope. 3.19 -1.89 -1.08 -0.10 0.74
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Table 43: The Positive Affect and Well-Being item bank — Uncalibrated items

Neuro-QOL Item Name Item Stem

NQPPFO1 | felt happy about the future.
NQPPF09 | was able to relax.

NQPPF25 | had good control of my emotions.
NQPPF27 | felt loved and wanted.
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Table 44: IRT parameters for the Emotional and Behavioral Dyscontrol item bank.
For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro- PROMIS Item Stem - ~ o0 <«
QoL Item Name a T ke T T
Item % 2 2 2 2
Name e |% |B |% |%
g |E |E |E |E
NQPERO1 | EDANGO9 | felt angry. 1.87 | -1.08 | 0.29 1.66 | 3.09
NQPERO2 | EDANG42 | had trouble controlling my temper. 2.67 |-0.14 | 0.90 1.94 | 2.80
NQPERO5 It was hard to control my behavior. 2.85 | 0.00 0.95 211 | 2.94
NQPERO6 | said or did things without thinking. 2.55 | -0.59 | 0.44 1.75 | 2.79
NQPERO7 | got impatient with other people. 3.12 |-1.20 |-0.05 |1.07 |2.18
NQPERO08 | felt impulsive. 1.98 |-0.71 | 0.48 1.90 |3.13
NQPERO09 People told me that | talked in a loud or excessive manner. 1.62 | 0.43 1.34 2.38 | 3.39
NQPER10 | said or did things that other people probably thought were inappropriate. 2.23 | -0.01 1.00 2.25 |[3.32
NQPER11 | was irritable around other people. 299 |-0.55 | 0.43 1.56 | 2.36
NQPER12 | was bothered by little things. 3.18 | -0.96 | 0.02 1.17 | 2.12
NQPER13 | suddenly became emotional for no reason. 2.29 | -0.26 | 0.57 1.50 | 2.75
NQPER14 | felt restless. 1.76 | -0.95 | -0.02 1.50 | 3.12
NQPER15 It was hard to adjust to unexpected changes. 2.16 | -0.52 | 0.41 1.57 | 2.53
NQPER16 | had a hard time accepting criticism from other people. 2.32 | -0.66 | 0.37 1.30 | 1.99
NQPER17 | became easily upset. 3.61 |-0.50 |0.36 1.28 | 2.01
NQPER18 | EDANG31 | was stubborn with others. 2.42 | -0.77 | 0.27 1.42 | 2.37
NQPER19 | was in conflict with others. 2.70 | -0.54 | 0.65 1.79 | 2.66
NQPER20 | threatened violence toward people or property. 2.05 | 1.57 2.52 3.04 | 3.52
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Table 45: Uncalibrated items for the Emotional and Behavioral Dyscontrol item bank.
For each item, the item context is In the past 7 days, and the response scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL Item Name | Item Content

NQPERO3 It was hard to keep up enthusiasm to get things done.

NQPER0O4 My problems seemed unimportant to me.
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Table 46: IRT parameters for the Applied Cognition — General Concerns item bank.
For each item, the item context is In the past 7 days, and the response scale is 5= Never; 4= Rarely (once); 3= Sometimes (2-3 times);
2= Often (once a day); 1= Very Often (several times a day)

Neuro-QOL Item Stem - ~ n <

Item Name s T k=) T T

o <] o <] o

- £ < £ £

(%] (%] (%] (%]

€ o o o o

3 - = - -

] = = = =
NQCOG46 | made simple mistakes more easily. 265 |-2.70 |-2.04 |-1.13 |-0.26
NQCOG53 Words | wanted to use seemed to be on the “tip of my tongue”. 231 |-220 |-1.60 |-0.73 | 0.16
NQCOG64 | had to read something several times to understand it. 2.88 |-2.28 |-1.82 |-1.09 |-0.30
NQCOG65 | had trouble keeping track of what | was doing if | was interrupted. 3.56 |-230 |-1.75 |-1.05 |-0.37
NQCOG66 | had difficulty doing more than one thing at a time. 342 |-220 |-1.71 |-1.06 |-0.42
NQCOG67 | had trouble remembering whether | did things | was supposed to do, like taking a medicine or 281 |-235 |-190 |-1.17 |-0.33

buying something | needed.

NQCOG68 | had trouble remembering new information, like phone numbers or simple instructions. 291 |-2.44 |-1.85 |-1.21 |-0.50
NQCOG69 | walked into a room and forgot what | meant to get or do there. 232 |-250 |-1.76 |-0.89 | 0.16
NQCOG70 | had trouble remembering the name of a familiar person. 1.80 |-3.10 |-245 |-1.42 |-0.45
NQCOG72 | had trouble thinking clearly. 413 |-2.27 |-1.81 |-1.10 |-0.52
NQCOG73 | reacted slowly to things that were said or done. 411 |-250 |-1.98 |-1.27 |-0.64
NQCOG74 | had trouble forming thoughts. 428 |-243 |-1.94 |-1.27 |-0.68
NQCOG75 My thinking was slow. 437 |-240 |-1.82 |-1.13 |-0.54
NQCOG77 | had to work really hard to pay attention or | would make a mistake. 453 |-2.16 |-1.74 |-1.17 |-0.58
NQCOG80 | had trouble concentrating. 3.76 |-2.12 |-1.60 |-0.96 |-0.30
NQCOGS83 | had trouble getting started on very simple tasks. 3.03 |-241 |-1.85 |-1.21 |-0.64
NQCOG84 | had trouble making decisions. 3.29 |-243 |-1.89 |-1.25 |-0.61
NQCOG86 | had trouble planning out steps of a task. 3.84 |-249 |-198 |-1.43 |-0.79
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Table 47: Uncalibrated items for the Applied Cognition — General Concerns item bank.
For each item, the item context is In the past 7 days, and the response scale is 5= Never; 4= Rarely (once); 3= Sometimes (2-3 times);
2= Often (once a day); 1= Very Often (several times a day)

Neuro-QOL Item Name Item Content

NQCOG43 | got confused, for example, | did not know where | was.

NQCOG44 | had difficulty paying attention for a long period of time.

NQCOG45 | felt like my mind went blank.

NQCOG47 After | made a mistake, | got stuck and couldn’t figure out a new way to go.

NQCOG48 “I'had trouble recognizing my mistakes right away

NQCOG49 | had trouble saying what | mean in conversations with others.

NQCOG50 | was told that | start talking before the other person finishes.

NQCOG51 | was told that | repeat myself.

NQCOG52 | was a worse listener than usual

NQCOG54 I had trouble finding the right word(s) to express myself.

NQCOG55 | used the wrong word when | referred to an object.

NQCOG56 | communicated by gestures, for example, moving my head, pointing or sign language.
NQCOG57 My speech was understood only by a few people who know me well.

NQCOG58 | had to repeat myself so others could understand me.

NQCOG59 I slurred or stuttered while speaking.

NQCOG60 I had to talk very slowly to make myself understood.

NQCOG62 I had trouble recalling the name of an object.

NQCOG63 | had trouble recognizing familiar words on a page.

NQCOG71 | forgot to do things like turn off the stove or turn on my alarm clock.

NQCOG76 My thinking was confused.

NQCOG78 I had trouble adding or subtracting numbers in my head.

NQCOG79 I made mistakes when writing down phone numbers.

NQCOGS81 I had trouble spelling words correctly when writing.

NQCOG82 | had trouble keeping track of the day or date.

NQCOGS85 When | had something to do that takes a long time, | had trouble deciding where to start.
NQCOG87 I needed medical instructions repeated because | could not keep them straight.
NQCOG88 When | was reading | needed to use a ruler or my finger to keep track of which line | was on.

One item — (NQCOG61) My speech was difficult for others to understand — was excluded from the bank altogether.
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Table 48: IRT parameters for the Applied Cognition —Executive Function item bank.
For each item, the item context is How much DIFFICULTY do you currently have..., and the response scale is 5= None; 4= A little; 3= Somewhat;
2= A lot; 1= Cannot Do

Neuro-QOL Item Stem
Item Name g ; -'; 2 ;‘;
o © ©° © ©
> < £ < <
(7] (7] (7] (7]
£ L g o o
] £ < £ £
=] = = = =
NQCOG15 keeping track of time (eg., using a clock)? 247 |-3.71 |-2.86 |-2.21 |-1.59
NQCOG16 checking the accuracy of financial documents, (e,g., bills, checkbook, or bank statements)? 3.30 |-2.63 -2.18 -1.79 | -1.06
NQCOG17 counting the correct amount of money when making purchases? 2.59 |-3.22 |-272 |-2.28 |-1.67
NQCO0G22 reading and following complex instructions (e.g., directions for a new medication)? 2.43 |-3.75 |-251 |-1.87 |-1.04
NQCOG24 planning for and keeping appointments that are not part of your weekly routine, (e.g., a
therapy or doctor appointment, or a social gathering with friends and family)? 3.51 |-3.25 |-2.32 |-1.75 |-1.03
NQCOG25 managing your time to do most of your daily activities? 2.78 |-3.27 |-2.25 |-1.63 |-0.71
NQCOG26 planning an activity several days in advance (e.g., a meal, trip, or visit to friends)? 3.37 |-3.17 |-2.43 |-1.84 |-1.15
NQCOG27 taking care of complicated tasks like managing a checking account or getting appliances fixed? 3.68 |-2.59 |-2.08 |-1.64 |-0.96
NQCOG28 keeping important personal papers such as bills, insurance documents and tax forms
organized? 3.18 | -2.55 |-193 |-145 |-0.70
NQCOG31 getting things organized? 3.04 |-291 |-198 |-1.45 |-0.56
NQCOG38 remembering where things were placed or put away (e.g., keys)? 2.11 | -3.71 |-2.09 |-1.36 |-0.15
NQCOG39 remembering a list of 4 or 5 errands without writing it down? 2.15 |-2.70 |-1.82 |-1.13 | 0.05
NQCOG40 learning new tasks or instructions? 243 | -4.22 |-239 |-1.47 |-0.37
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Table 49: Uncalibrated items for the Applied Cognition —Executive Function item bank.
For each item, the item context is How much DIFFICULTY do you currently have..., and the response scale is 5= None; 4= A little; 3= Somewhat;
2= A lot; 1= Cannot Do

Neuro-QOL Item Name Item Content

NQCOGO05 making yourself understood to familiar people over the phone?

NQCOGO06 making yourself understood to other people during ordinary conversations?
NQCOGO07 describing something that has happened to you so that others can understand you?
NQCOGO09 putting words together to form grammatically correct sentences?

NQCOG12 reading simple material (e.g., a menu or the TV or radio guide)?

NQCOG13 reading the newspaper or magazine?

NQCOG14 understanding information on food labels?

NQCOG18 doing calculations in your head while shopping (e.g., 30% off, etc.)?

NQCOG19 using information on the bill to figure out where to call if you have a problem?

carrying on a conversation with a familiar person in a noisy environment (e.g., at a party or
NQCOG20 meeting)?

NQCOG21 following a series of dialing instructions (e.g., a recorded message "Press 1 for...")?
NQCOG23 looking up a phone number or address in the phone book?
NQCOG29 handling an unfamiliar problem (e.g., getting the refrigerator fixed)?

planning for and completing regularly scheduled weekly tasks, such as taking out the trash or doing
NQCOG30 laundry?

NQCOG32 planning what to do in the day?
NQCOG33 explaining how to do something involving several steps to another person?
NQCOG34 using a local street map to locate a new store or doctor's office?

dialing familiar numbers such as a family member or doctor (without losing your place or
NQCOG35 misdialing)?

NQCOG36 reading a long book (over 100 pages) over a number of days?
NQCOG37 remembering to take medications at the appropriate time?
NQCOG41 using a map to tell where to go?

NQCOG42 understanding pictures that explain how to assemble something?
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Table 50: Excluded items for the Applied Cognition —Executive Function item bank.
For each item, the item context is How much DIFFICULTY do you currently have..., and the response scale is 5= None; 4= A little; 3= Somewhat;
2= A lot; 1= Cannot Do

Neuro-QOL Item Name Item Content

NQCOGO01 writing notes to yourself, such as appointments or 'to do' lists?
NQCOGO02 composing a brief note or e-mail to someone?

NQCOGO03 understanding familiar people during ordinary conversations?
NQCOG04 understanding family and friends on the phone?

carrying on a conversation with a small group of familiar people (e.g., family or a few
NQCOG08 friends)?

NQCOG10 organizing what you want to say?

NQCOG11 speaking clearly enough to use the telephone?
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Table 51: IRT parameters for the Ability to Participate in Social Roles and Activities item bank.
For each item, the item context is In the past 7 days; for non-reversed items the rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often
5 = Always. For reversed items the rating scale is 5 = Never; 4 = Rarely; 3 = Sometimes; 2 = Often; 1 = Always

Neuro-

Item Stem

Rating

- ~ ) <
QoL Scale a o T T =
Item % 2 2 2 2
Name £ o 8 8 8

3 - = = =

£ = = = =
NQPRFO1 | | can keep up with my family responsibilities. 3.87 |-2.28 |-1.66 |-0.98 |-0.37
NQPRF02 | | have trouble meeting the needs of my family. Reversed 297 |-2.06 |-1.58 |-0.84 |-0.14
NQPRFO3 | | am able to do all of my regular family activities. 453 |-1.88 |-1.44 |-0.80 |-0.28
NQPRF04 | | have to limit my regular family activities. Reversed 352 |-193 |-1.25 |-0.65 |-0.18
NQPRFO5 | | am able to do all of the family activities that people expect me to do. 461 |-1.83 |-1.25 |-0.78 |-0.23
NQPRF06 | | am able to do all of the family activities that | want to do. 444 |-1.71 |-1.15 |-0.65 |-0.16
NQPRFO7 | | am able to maintain my friendships as much as | would like. 418 |-1.75 |-1.24 |-0.75 |-0.16
NQPRFO8 | | am able to socialize with my friends. 3.73 |-1.79 |-1.16 |-0.52 |-0.08
NQPRF09 | | am able to do all of my regular activities with friends. 5.27 |-154 |-1.01 |-0.51 |-0.06
NQPRF11 | | can do everything for my friends that | want to do. 5.90 |-1.47 |-096 |-049 |-0.01
NQPRF12 | | am able to do all of the activities with friends that people expect me to do. 6.38 |-1.60 |-1.00 |-0.49 |-0.05
NQPRF13 | | feel limited in my ability to visit friends. Reversed 3.67 |-1.45 |-1.00 |-0.49 | 0.00
NQPRF14 | | am able to do all of the activities with friends that | want to do. 5.45 |-1.47 |-0.95 |-0.51 |-0.07
NQPRF15 | feel limited in the amount of time | have to visit friends. Reversed 2,57 |-1.69 |-1.06 |-0.37 |0.17
NQPRF16 I have to limit the things | do for fun at home (like reading, listening to music, etc.). Reversed 232 |-2.11 |-149 |-0.66 |0.00
NQPRF17 | can keep up with my social commitments. 548 |-1.67 |-1.08 |-0.62 |-0.12
NQPRF18 | am able to do all of my regular leisure activities. 468 |-1.81 |-1.14 |-0.59 |-0.05
NQPRF19 | have to limit my hobbies or leisure activities. Reversed 3.25 | -1.68 |-1.08 |-0.49 |O0.11
NQPRF20 | am able to do my hobbies or leisure activities. 475 |-1.75 |-1.19 |-0.56 | 0.02
NQPRF21 | am able to do all of the community activities that | want to do. 486 |-1.47 |-0.91 |-0.42 |0.00
NQPRF22 | am able to do all of the leisure activities that people expect me to do. 5.77 |-156 |-1.03 |-0.48 |0.03
NQPRF23 | have to do my hobbies or leisure activities for shorter periods of time than usual for me. | Reversed 3.13 |-156 |-095 |-0.39 |0.22
NQPRF24 | have to limit social activities outside my home. Reversed 449 |-1.40 |-0.91 |-0.41 |0.09
NQPRF25 | have trouble keeping in touch with others. Reversed 3.19 |-1.80 |-1.24 |-0.55 |0.05
NQPRF26 | am able to participate in leisure activities. 500 |-1.76 |-1.28 |-0.51 |0.03
NQPRF27 | can do all the leisure activities that | want to do. 5.34 |-1.55 |-098 |-0.45 |0.02

209




APPENDIX B- Neuro-QoL Technical Report Version 1.0

Neuro-
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NQPRF28 | | am able to do all of the community activities that people expect me to do. 5.08 |-1.44 |-090 |-0.38 |0.14
NQPRF29 | | am able to go out for entertainment as much as | want. 368 |-139 |-0.83 |-0.35 |0.19
NQPRF30 | | have to limit the things | do for fun outside my home. Reversed 418 |-139 |-0.83 |-0.26 |0.23
NQPRF31 | | am doing fewer social activities with groups of people than usual for me. Reversed 3.45 |-1.43 |-095 |-041 |0.12
NQPRF32 | | am able to perform my daily routines. 5.92 |-1.78 |-1.35 |-0.78 |-0.33
NQPRF33 | | am able to run errands without difficulty. 5.09 |-1.54 |-1.21 |-0.68 |-0.25
NQPRF34 | can keep up with my work responsibilities (include work at home). 563 |-1.58 |-1.17 |-0.60 |-0.19
NQPRF35 | am able to do all of my usual work (include work at home). 6.33 | -1.56 |-1.12 |-0.64 |-0.17
NQPRF37 I am accomplishing as much as usual at work for me (include work at home). 5.05 | -1.53 |-1.06 |-0.56 |-0.05
NQPRF38 My ability to do my work is as good as it can be (include work at home). 424 |-1.63 |-1.20 |-0.64 | -0.09
NQPRF39 | can do everything for work that | want to do (include work at home). 573 | -1.46 |-1.00 |-0.52 |-0.01
NQPRF40 | have trouble doing my regular chores or tasks. Reversed 5.22 |-1.50 |-1.03 |-0.48 |0.03
NQPRF41 | am able to do all of the work that people expect me to do (include work at home). 6.16 | -1.54 |-1.09 |-0.53 | -0.04
NQPRF42 | am limited in doing my work (include work at home). Reversed 474 |-1.43 |-1.03 |-0.53 | 0.00
NQPRF43 | have to do my work for shorter periods of time than usual for me (include work at Reversed 3.84 |-1.40 |-092 |-0.41 |0.14
home).
NQPRF46 | am able to do all of my usual work. 581 |-1.48 |-1.06 |-0.59 |-0.15
NQPRF47 | am limited in doing my work. Reversed 469 |-133 |-0.99 |-0.46 |0.02
NQPRF48 | am able to do all of the work that people expect me to do. 556 | -1.50 |-1.08 |-0.49 |-0.07
NQPRF49 | have to do my work for shorter periods of time than usual for me. Reversed 3.72 | -1.43 |-091 |-0.40 | 0.06
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Table 52: Excluded items from the Ability to Participate in Social Roles and Activities item bank.
For each item, the item context is In the past 7 days; for non-reversed items the rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often
5 = Always. For reversed items the rating scale is 5 = Never; 4 = Rarely; 3 = Sometimes; 2 = Often; 1 = Always

Neuro-QOL Rating
Item Name Item Stem Scale
Reversed
NQPRF10 | have to limit my regular activities with friends.
Reversed
NQPRF36 | have trouble taking care of my regular personal and household responsibilities.
NQPRF44 | am able to work at a volunteer job outside my home.
NQPRF45 | am limited in working at a volunteer job outside my home. Reversed
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Table 53: Items in the Communication Difficulty pool.

Neuro-QOL
Item Name

Item Context

Item Stem

Rating Scale

NQCOGO01

How much DIFFICULTY do you currently have writing notes to yourself, such as
appointments or 'to do' lists?

5 =None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG02

How much DIFFICULTY do you currently have composing a brief note or e-mail to
someone?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOGO03

How much DIFFICULTY do you currently have understanding familiar people during
ordinary conversations?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG04

How much DIFFICULTY do you currently have understanding family and friends on the
phone?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG08

How much DIFFICULTY do you currently have carrying on a conversation with a small
group of familiar people (e.g., family or a few friends)?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG10

How much DIFFICULTY do you currently have organizing what you want to say?

5=None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG11

How much DIFFICULTY do you currently have speaking clearly enough to use the
telephone?

5 =None

4 = A Little

3 =Somewhat
2=Alot
1=Cannot Do

NQCOG61

In the past 7
days

My speech was difficult for others to understand

5= Never

4 = Rarely (once)

3 = Sometimes (two or three
times)

2=0ften (about once a day)
1= Very often (several times a
day)

Table 54: IRT parameters for the Satisfaction with Social Roles and Activities item bank.
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For each item, the item context is In the past 7 days; for non-reversed items the rating scale is 1 = Not at all; 2 = A little bit; 3 = Somewhat;
4 = Quite a bit; 5 = Very much. For reversed items the rating scale is 5 = Not at all; 4 = A little bit; 3 = Somewhat; 2 = Quite a bit; 1 = Very much

Neuro-QOL | PROMIS Item Stem Rating - ~ n <
Item Name | Item Name Scale 8 T T T T
2 2 2 2 2
£ | ¢ g 4 4
3 = = = =
] = = = =
NQSATO1 | feel that my family is disappointed in my ability to socialize with them. Reversed 344 |-169 |-135 |-0.79 |-0.34
NQSAT02 | am disappointed in my ability to meet the needs of my family. Reversed 403 |-147 |-1.05 |-0.67 |-0.26
NQSATO03 | am bothered by my limitations in regular family activities. Reversed 492 |-139 |-095 |-0.64 |-0.32
NQSATO04 SRPSATO08 | feel good about my ability to do things for my family. 3.59 |-133 |-1.00 |-0.54 |o0.01
NQSATO05 SRPSAT50 | am satisfied with my ability to meet the needs of those who depend on
me. 5.15 |-1.23 |-0.89 |-0.54 |-0.03
NQSATO06 SRPSAT06 | am satisfied with my ability to do things for my family. 5.16 |-1.28 |-0.97 |-0.50 | -0.04
NQSAT08 | am satisfied with my current level of activity with family members. 495 |-1.21 |-0.94 |-0.40 | 0.06
NQSAT10 | feel that my friends are disappointed in my ability to socialize with them. Reversed 3.47 |-1.71 |-133 |-0.85 |-0.45
NQSAT11 | am disappointed in my ability to meet the needs of my friends. Reversed 472 |-149 |-1.12 |-0.70 | -0.37
NQSAT12 | am disappointed in my ability to do things for my friends. Reversed 460 |-1.46 |-1.09 |-0.68 |-0.30
NQSAT13 | am disappointed in my ability to socialize with friends. Reversed 425 |-151 |-1.11 |-0.74 |-0.36
NQSAT14 | am bothered by limitations in my regular activities with friends. Reversed 478 |-1.47 |-1.05 |-0.69 |-0.30
NQSAT15 | am disappointed in my ability to keep in touch with others. Reversed 361 |-1.65 |-1.18 |-0.73 |-0.25
NQSAT18 SRPSAT20 | am satisfied with my ability to do things for my friends. 486 |-1.20 |-0.79 |-0.31 |0.12
NQSAT19 SRPSAT36 I am happy with how much | do for my friends. 418 |-1.15 |-0.77 |-0.27 |0.22
NQSAT20 SRPSAT25 | am satisfied with my current level of activities with my friends. 487 |-1.09 |-0.71 |-0.28 | 0.16
NQSAT21 SRPSAT37 | am satisfied with the amount of time | spend visiting friends. 3.63 |-1.08 |-0.69 |-0.21 |0.28
NQSAT22 | feel that others are disappointed in my ability to do community activities. | Reversed 2.78 |-1.80 |-1.42 |-094 |-0.48
NQSAT23 | am disappointed in my ability to socialize with my family. Reversed 410 |-144 |-1.10 |-0.72 |-0.34
NQSAT24 | am disappointed in my ability to do leisure activities. Reversed 510 |-135 |-0.99 |-0.67 |-0.28
NQSAT25 I am bothered by limitations in doing my hobbies or leisure activities. Reversed 418 |-1.36 |-1.00 |-0.64 |-0.22
NQSAT27 SRPSATA48 | am satisfied with my ability to do things for fun at home (like reading,
listening to music, etc.). 3.02 |-1.55 |-1.14 |-0.59 |-0.09
NQSAT29 SRPSAT23 | am satisfied with my ability to do leisure activities. 474 |-1.27 |-0.83 |-0.39 | 0.06
NQSAT30 SRPSAT52 | am satisfied with my ability to do all of the leisure activities that are really
important to me. 514 |-1.21 |-0.86 |-0.41 |0.04
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NQSAT31 SRPSAT19 | am satisfied with my ability to do all of the community activities that are
really important to me. 3.84 |-1.17 |-0.77 |-0.28 | 0.10
NQSAT32 SRPSATO5 | am satisfied with the amount of time | spend doing leisure activities. 456 |-1.32 |-0.89 |-0.32 |0.09
NQSAT33 SRPSAT33 | am satisfied with my ability to do things for fun outside my home. 5.23 |-1.06 |-0.73 |-0.30 |0.11
NQSAT34 SRPSAT10 | am satisfied with my current level of social activity. 444 |-112 |-0.77 |-0.31 |0.13
NQSAT35 | feel that | am disappointing other people at work. Reversed 2.67 |-1.88 |-1.60 |-1.19 |-0.89
NQSAT36 | am disappointed in my ability to perform my daily routines. Reversed 519 |-133 |-1.05 |-0.79 |-0.41
NQSAT37 | am disappointed in my ability to work (include work at home). Reversed 522 |-133 |-1.01 |-0.76 |-0.42
NQSAT38 | am bothered by limitations in performing my daily routines. Reversed 547 |-132 |-0.98 |-0.62 |-0.28
NQSAT39 | am disappointed in my ability to take care of personal and household Reversed
responsibilities. 577 |-136 |-1.04 |-0.67 |-0.32
NQSAT40 | am bothered by limitations in performing my work (include work at
home). Reversed 501 |-137 |-1.05 |-0.71 |-0.36
NQSAT41 SRPSAT51 | am satisfied with my ability to run errands. 3.38 |-1.29 |-0.98 |-0.55 |-0.07
NQSAT42 SRPSATA49 | am satisfied with my ability to perform my daily routines. 552 |-1.29 |-0.96 |-0.52 |-0.16
NQSAT43 SRPSAT24 | am satisfied with my ability to work (include work at home). 5.86 |-1.17 |-0.90 |-0.42 | -0.09
NQSAT44 SRPSAT09 | am satisfied with my ability to do the work that is really important to me
(include work at home). 6.12 |-1.23 |-0.87 |-0.46 |-0.08
NQSAT45 | am satisfied with my ability to take care of personal and household
responsibilities. 6.74 |-1.28 |-0.93 |-0.51 |-0.13
NQSAT46 | am satisfied with my ability to do household chores or tasks. 6.27 | -1.20 |-0.88 |-0.45 | -0.09
NQSAT47 SRPSATO7 | am satisfied with how much of my work | can do (include work at home). 6.43 |-1.16 |-0.86 |-0.45 |0.01
NQSAT48 SRPSAT21 | am satisfied with the amount of time | spend doing work (include work at
home). 5.66 |-1.16 |-0.85 |-0.38 | 0.08
NQSAT49 SRPSAT38 | am satisfied with the amount of time | spend performing my daily
routines. 580 |-1.20 |-0.90 |-0.42 | 0.02
NQSAT50 | am satisfied with my ability to work. 5.27 |-1.06 |-0.85 |-0.47 |-0.08
NQSAT51 | am bothered by limitations in performing my work. Reversed 3.62 |-132 |-0.90 |-0.55 |-0.21
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Table 55: Excluded items for the Satisfaction with Social Roles and Activities item bank.
For each item, the item context is In the past 7 days. All excluded items were reversed-scored; the rating scale is 5 = Not at all; 4 = A little bit;
3 =Somewhat; 2 = Quite a bit; 1 = Very much

Neuro-QOL Item Name Item Stem

NQSATO07 | am bothered if | have to depend on my family for help.
NQSATO09 | am bothered if | have to depend on others for help.
NQSAT16 | am bothered if | have to depend on my friends for help.
NQSAT17 | wish | could visit my friends more often.

NQSAT28 | wish | could do more social activities outside my home.
NQSAT26 | wish | could do more social activities with groups of people.
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Table 56: IRT parameters for the Stigma pediatric item bank.

For each item, the item context is In Lately... . The rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

o - ~ o <
o K K K K
2| 2| 8| 2| ¢

Neuro-QOL £ 4 4 4 4

Item Name Item Stem 2 = = = =

NQSTGped01 Because of my illness, others my age bullied me. 3.06 | 0.18 0.81 | 141 | 227

NQSTGped02 Because of my illness, others my age seemed uncomfortable with me. 3.06 | 0.03 0.45 | 1.15 | 2.02

NQSTGped03 Because of my illness, others my age avoided me. 3.06 | 0.28 062 |1.19 |1.94

NQSTGped04 Because of my illness, | felt left out of things. 3.06 |-0.32 | 0.06 |0.84 | 1.56

NQSTGped05 Because of my illness, others my age were mean to me. 3.06 | 0.22 0.56 |1.47 |2.04

NQSTGped06 Because of my illness, others my age made fun of me. 3.06 | 0.24 0.63 |1.23 |1.77

NQSTGped07 Because of my illness, | felt embarrassed when | was in front of others my age. 3.06 | -0.07 |0.46 |1.21 |1.82

NQSTGped08 Because of my illness, others my age tended to stare at me. 3.06 | 0.06 0.52 |1.23 |1.60

NQSTGped09 Because of my illness, | worried about what others my age thought about me. 3.06 |-0.21 | 032 |0.89 |1.38

NQSTGped10 Because of my illness, | was treated unfairly by others my age. 3.06 | 0.19 053 | 124 |1.71

NQSTGped11 | was unhappy about how my illness affected my appearance. 3.06 | 0.01 0.54 |1.07 |1.42

NQSTGped13 Because of my illness, others my age tended to ignore my good points. 3.06 | 0.18 049 |1.20 |1.79

NQSTGped14 Because of my illness, | worried that | made life harder for my parents or guardians. | 3.06 | -0.37 | 0.04 | 0.77 | 1.57

NQSTGped15 | felt embarrassed about my illness. 3.06 | -0.10 |0.29 |1.00 |1.41

NQSTGped16 | felt embarrassed about the way | talk. 3.06 | 0.22 0.50 |1.40 |1.81

NQSTGped17 Because of my illness, | felt different from others my age. 3.06 | -045 |0.09 |[0.70 |1.17

NQSTGped19 | avoided making new friends to avoid talking about my illness. 3.06 | 0.29 0.63 |1.13 |1.70

NQSTGped20 | lost friends by telling them that | have this illness. 3.06 | 0.74 1.03 | 1.72 | 2.30
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Table 57: Uncalibrated items for the Stigma pediatric item bank.
For each item, the item context is In Lately... . The rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

Neuro-QOL
Item Name Item Stem

NQSTGped12 | Because of my illness, it was hard for me to stay neat and clean.

NQSTGped18 | | tended to blame myself for my problems.
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Table 58: IRT parameters for the pediatric Depression item bank.
For each item, the item context is In the past 7 days... .
For all items except one, the rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

*** For item NQEMNped32, the rating scale is 1 = not at all; 2 = a little bit; 3 = somewhat; 4 = quite a bit; 5 = very much

i (o] o <

2 S p ke S

o o o o <]

5| 5| £| %

£ L g o g

Neuro-QOL Item Name | PROMIS Item Name | Item Stem I = = = =
NQEMNped01 | felt too sad to do things with friends. 2.62 | -0.03 |0.66 |1.92 |2.60
NQEMNped04 228R1 | felt sad. 291 |-0.50 [0.30 |1.48 |2.48
NQEMNped07 3477R1 | thought that my life was bad. 3.19 | -0.22 | 046 |1.53 |221
NQEMNped08 | was bored. 1.83 | -1.53 | -0.82 | 0.81 | 1.97
NQEMNped09 711R1 | felt lonely. 3.27|-0.49 | 0.15 |1.24 |1.98
NQEMNped11 | felt frustrated. 2.60 | -1.00 | -0.22 | 1.10 | 2.06
NQEMNped31 | was less interested in doing things | usually enjoy. 393 -0.03 |0.70 |1.63 |2.23
NQEMNped32 *** My mood swings from good feelings to bad feelings. 3.66|-0.20 | 0.70 |1.39 | 2.09
NQEMNped33 | had trouble sleeping. 2.38 (-0.23 | 0.62 |1.47 | 2.07
NQEMNped34 It was hard for me to care about anything. 446 | 0.15 |0.79 | 1.52 | 2.26
NQEMNped36 3952aR2 It was hard for me to have fun. 478 | -0.04 | 0.58 | 1.39 | 2.05
NQEMNped37 | felt that no one loved me. 3,55/ 020 |0.81 |1.67 |219
NQEMNped38 | cried more often than usual. 3331041 |1.12 |1.81 |237
NQEMNped39 461R1 | felt alone. 451 |0.06 |0.68 | 152 |2.22
NQEMNped40 5035R1 | felt like | couldn't do anything right. 391 |-0.24 |0.42 |1.38 |1.87
NQEMNped41 5041R1 | felt everything in my life went wrong. 497 |-0.01 |0.57 | 135 | 1.85
NQEMNped42 | felt too sad to do my schoolwork. 476 | 0.24 |0.82 |1.54 |214

One item was not calibrated - NQEMNped35 (PROMIS item ID 2697R1), | wanted to be by myself.
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Table 59: IRT parameters for the pediatric Anxiety item bank.
For each item, the item context is In the past 7 days... .

Neuro-QOL
Item Name

PROMIS Item
Name

Item Stem

Rating Scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQEMNped22

| felt afraid to go out alone.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

3.10

0.23

0.83

1.71

2.21

NQEMNped23

Being worried made it hard for me to be with my
friends.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

5.32

0.24

0.75

1.54

2.31

NQEMNped24

It was hard to do schoolwork because | was nervous or
worried.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

4.47

0.06

0.63

1.53

2.14

NQEMNped26

| felt afraid.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

4.27

0.01

0.79

1.81

2.23

NQEMNped28

3459bR1

| worried when | was at home.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

4.24

0.21

0.91

1.87

2.47

NQEMNped29

5044R1

| felt worried.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

3.64

-0.27

0.47

1.63

2.23

NQEMNped43

| worry that my health might get worse.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

3.96

0.41

1.06

1.63

2.15

NQEMNped46

| worry about doing well in school.

1=notatall
2 = a little bit
3 = somewhat

1.92

-0.62

0.47

1.27

2.13
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Neuro-QOL
Item Name

PROMIS Item
Name

Item Stem

Rating Scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

4 = quite a bit
5 = very much

NQEMNped02

| become anxious when | go back to the hospital or
clinic.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

1.69

0.33

1.30

1.99

2.79

NQEMNped03

| worry about how my health will affect my future.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

2.00

0.12

1.04

1.67

2.49

NQEMNped06

Because of my health, | worry about having a boyfriend
or girlfriend.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

2.44

0.43

0.95

1.47

2.15

NQEMNped10

| worry about getting a good job because of my medical
condition.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

2.90

0.57

1.05

1.55

1.97

NQEMNped20

| get nervous more easily than other people.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

2.86

-0.20

0.78

1.45

2.36

NQEMNped21

| worried when | was away from my family.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

2.83

-0.13

0.65

1.44

2.19

NQEMNped25

| got scared easily.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

3.74

0.11

0.88

1.74

2.26

NQEMNped27

| was worried that | might die.

1= Never

2 = Almost Never
3 = Sometimes

4 = Often

5 = Almost Always

3.58

0.53

1.13

1.87

2.40
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Neuro-QOL
Item Name

PROMIS Item
Name

Item Stem

Rating Scale

Item slope

Threshold 1

Threshold 2

Threshold 3

Threshold 4

NQEMNped30

713R1

| felt nervous.

1= Never

2 = Almost Never
3 =Sometimes

4 = Often

5 = Almost Always

3.83

0.39

1.52

2.30

NQEMNped44

Because of my health, | worry about being able to go to
college.

1=notatall
2 = a little bit
3 =somewhat
4 = quite a bit
5 = very much

3.26

0.53

1.06

1.60

1.99

NQEMNped45

Because of my health, | worry about getting a job to
support myself.

1=notatall
2 = a little bit
3 = somewhat
4 = quite a bit
5 = very much

3.54

0.39

0.99

1.42

1.88

One item (NQEMNped05) was excluded from the pediatric Anxiety Item bank: | felt like eating; rating scale 1 = Never; 2 = AImost Never;
3 = Sometimes; 4 = Often; 5 = Almost Always
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Table 60: IRT parameters for the pediatric Anger item bank.
For each item, the item context is In the past 7 days... . The rating scale is 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

- ~ ) <

2 S h | =

o <] o o o

> - i - - i -
Neuro-QOL Item Name Item Stem 2 £ = £ £
NQEMNped12 Being angry made it hard for me to be with my friends. 3.31 0.04 | 0.60 1.56 | 241
NQEMNped13 It was hard to do schoolwork because | was angry. 3.22 -0.02 | 0.54 1.50 | 2.20
NQEMNped14 | felt angry. 3.79 -0.64 | 0.17 |1.38 |2.16
NQEMNped15 | was so mad that | felt like throwing something. 5.91 -0.16 | 0.45 1.36 | 1.99
NQEMNped16 | was so mad that | felt like hitting something. 6.57 -0.04 | 0.60 143 | 1.96
NQEMNped17 | was so mad that | felt like yelling at someone. 4.94 -0.54 | 0.18 1.18 | 1.93
NQEMNped18 | was so mad that | felt like breaking things. 5.45 0.06 |0.71 1.52 | 217
NQEMNped19 | was so mad that | acted grouchy towards other people. 3.21 -0.68 | 0.01 1.21 | 2.05
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APPENDIX B- Neuro-QoL Technical Report Version 1.0

For all items except one, the item context is In the past 7 days... .

For all items except one, the rating scale is 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;

5 = Almost Always

* % %

For item NQSCLped26 (I think | have fewer friends than other people my age), there is no item context; no time frame was used. For this item, the rating sale is 1

=not at all; 2 = a little bit; 3 = somewhat; 4 = quite a bit; 5 = very much

- ~ ) <
2 h h p h
gl 2| 2| 2| ¢

Neuro-QOL Item | PROMIS Item £ 4 4 4 4

Name Name Item Stem 2 £ £ £ £

*** NQSCLped26 I think | have fewer friends than other people my age. 2.01 -1.82 | -1.28 | -0.52 | 0.03

NQSCLped09 5018R1 | felt accepted by other kids my age. 2.75 -2.09 | -1.51 | -0.62 | 0.15

NQSCLped10 | was able to talk openly with my friends. 3.25 -2.03 | -1.57 | -0.56 | 0.21

NQSCLped11 | felt close to my friends. 3.93 -2.11 | -1.66 | -0.52 | 0.24

NQSCLped12 5058R1 | was able to count on my friends. 3.26 -2.15 | -1.55 | -0.47 | 0.35

NQSCLped18 5150R1 | shared with other kids (food, games, pens, etc.). 1.82 -2.91 | -2.01 | -0.48 | 0.71

NQSCLped19 | was able to stand up for myself. 2.29 -2.83 | -1.96 | -0.71 | 0.15

NQSCLped20 | felt comfortable with others my age. 4.08 -2.22 | -1.59 | -0.69 | -0.07

NQSCLped28 | was happy with the friends | had. 3.11 -2.50 | -1.87 | -0.89 | 0.02

NQSCLped29 My friends ignored me. 2.14 -2.79 | -2.15 | -1.02 | -0.05

NQSCLped30 | felt comfortable talking with my friends. 4.49 -2.05 | -1.71 | -0.82 | -0.04

NQSCLped31 | wanted to spend time with my friends. 2.21 -2.99 |-2.41 | -0.94 | 0.18

NQSCLped32 5052R1 | spent time with my friends. 2.79 -3.01 |-1.79 | -0.67 | 0.47

NQSCLped33 | did things with other kids my age. 2.88 -2.73 | -1.73 | -0.57 | 0.51

NQSCLped36 5055R1 My friends and | helped each other out. 2.77 -2.52 | -1.89 | -0.39 | 0.69

NQSCLped38 | had fun with my friends. 3.18 -2.47 |-192 | -0.78 | 0.19

Table 62: Uncalibrated items for the pediatric Social Relations — Interactions with Peers item bank.

For all items except one, the item context is In the past 7 days... .
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For all items except one, the rating scale is 1 = Never; 2 = AlImost Never; 3 = Sometimes; 4 = Often;
5 = Almost Always

k%%

For item NQSCLped27 (I feel lonely), there is no item context; no time frame was used. For this item, the rating sale is 1 = not at all; 2 = a little bit; 3 = somewhat;
4 = quite a bit; 5 = very much

PROMIS
Neuro-QOL Item
Item Name Name Item Stem
NQSCLped01 | got along with my classmates.
NQSCLped02 | wished | had more friends.
NQSCLped03 9019 | liked being around other kids my age.
NQSCLped04 | had trouble getting along with other kids my age.
NQSCLped05 | had trouble getting along with my family.
NQSCLped06 | was mean to other people.
NQSCLped17 | felt different from other kids my age.
NQSCLped23 | worried about losing friends.
NQSCLped24 | got into fights (hitting, kicking, pushing) with other kids.
NQSCLped27 | feel lonely.
NQSCLped35 Because of my health, | missed out on important activities.

One item, NQSCLped07, | teased other kids, was excluded from the bank altogether.
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Table 63: Items for the pediatric Social Relations — Interactions with Adults item pool.
For each item, the item context is In the past 7 days...; the rating scale is 1 = Never; 2 = Almost Never; 3 = Sometimes; 4 = Often;
5 = Almost Always

Neuro-QOL
Item Name Item Stem

NQSCLped08 | | got along with my parents or guardians.

NQSCLped13 | | felt loved by my parents or guardians.

NQSCLped14 | | was happy at home.

NQSCLped15 | My parents or guardians spent enough time with me.
NQSCLped16 | | got along well with my teachers.

NQSCLped21 | My teachers accepted me.

NQSCLped22 | My teachers respected me.

NQSCLped25 | My parents or guardians seem to know what's important to me.
NQSCLped34 | | felt comfortable talking with my parents or guardians.
NQSCLped37 | | argued with my parents or other adults.
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Table 64: IRT parameters for the pediatric Applied Cognition — General Concerns item bank.
For each item, the rating scale is 5 = not at all; 4 = a little bit; 3 = somewhat; 2 = quite a bit; 1 = very much

- ~ ™ <
2 h h h h
2| 2| 2| 2| 2
Neuro-QOL £ 4 4 4 4
Item Name Item Stem 2 = = = =
NQCOGped02 | | have a hard time keeping track of my homework. 236 |-1.61 |-0.81 |-0.10 | 0.59
NQCOGped03 | | forget schoolwork that | need to do. 236 |-1.70 | -0.97 | -0.40 | 0.68
NQCOGped04 | | forget to bring books or worksheets home that | need for homework. 236 |-1.47 |-1.01 | -0.52 | 0.36
NQCOGped05 | | sometimes forget what | was going to say. 236 |-1.64 | -0.89 | -0.06 | 1.07
NQCOGped07 | | have to read something several times to understand it. 236 |-1.40 | -0.85 | -0.38 | 0.69
NQCOGped08 | | react slower than most people my age when | play games. 236 |-1.60 | -0.88 | -0.43 | -0.01
NQCOGped10 | It is hard for me to find the right words to say what | mean. 236 |-1.38 | -0.82 | -0.26 | 0.63
NQCOGped14 | It takes me longer than other people to get my schoolwork done. 236 |-1.22 | -0.60 | -0.12 | 0.67
NQCOGped15 | | forget things easily. 236 |-1.54 |-0.82 | -0.22 | 0.74
| have to use written lists more often than other people my age so | will not forget
NQCOGped16 | things. 236 |-1.54 | -1.01 |-0.48 | -0.01
NQCOGped17 | | have trouble remembering to do things (e.g., school projects). 236 |-1.66 |-1.01 | -0.35 | 0.52
NQCOGped18 | It is hard for me to concentrate in school. 236 |-1.67 | -0.80 | -0.21 | 0.73
NQCOGped19 | | have trouble paying attention to the teacher. 236 |-1.72 | -1.05 | -0.28 | 0.41
NQCOGped20 | | have to work really hard to pay attention or | will make a mistake. 236 |-1.58 | -0.96 | -0.32 | 0.40
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Table 65: Uncalibrated items for the pediatric Applied Cognition — General Concerns item bank.
For each item, the rating scale is 5 = not at all; 4 = a little bit; 3 = somewhat; 2 = quite a bit; 1 = very much

Neuro-QOL

Item Name Item Stem

NQCOGped01 | | often finish tests or exams after my other classmates.
NQCOGped06 | When | speak, people have trouble understanding me.
NQCOGped09 | | react slower than most people my age when | play sports.
NQCOGped11 | It takes time for me to find the right words to say what | mean.
NQCOGped12 | | get tongue-tied when | talk to other people.

NQCOGped13 | | need to work harder than other people to get my schoolwork done.
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Table 66: IRT parameters for the pediatric Fatigue item bank.
For each item, the item context is In the past 7 days... ; for non-reversed items the rating scale is 1 = none of the time; 2 = a little bit of time;

3 =some of the time; 4 = most of the time; 5 = all of the time. For reversed items the rating scale is 5 = none of the time; 4 = a little bit of time;
3 =some of the time; 2 = most of the time; 1 = all of the time

o - ~ ™ <
o 3 3 3 K
2| 2| 2| 2| ¢

Neuro-QOL £ 4 3| 8| 9

Item Name | ltem Stem Rating Scale 2 = £ £ =

NQFTGped01 | | felt tired. 2.11 | -1.45 | -0.23 | 1.20 | 2.23

NQFTGped04 | | had trouble starting things because | was too tired. 2.11 | -0.44 | 0.61 1.69 | 2.82

NQFTGped05 | | had trouble finishing things because | was too tired. 2.11 | -0.50 | 0.65 1.59 | 2.42

NQFTGped06 | | needed to sleep during the day. 2.11 | -0.09 | 0.49 131 2.13

Being tired made it hard to play or go out with my friends as much as |

NQFTGped08 | would like. 2.11 | 0.13 | 0.83 1.42 | 2.29

NQFTGped11 | | was too tired to eat. 2.11 | 099 |1.63 2.58

NQFTGped12 | Being tired makes me sad. 2.11 | 041 |0.94 1.76 | 2.27

NQFTGped13 | Being tired makes me mad. 2.11 | 0.28 | 0.89 1.55 | 2.33

NQFTGped02 | | had energy (or strength). Reversed 2.11 | -1.32 |-0.01 | 1.04 | 2.01

NQFTGped03 | | could do my usual things at home. Reversed 2.11 | -0.16 | 0.64 1.43 | 2.36

NQFTGped07 | | got upset by being too tired to do things | wanted to do. 2.11 | -0.03 | 0.77 1.53 | 2.22

NQFTGped09 | | needed help doing my usual things at home. 2.11 | -0.08 | 0.66 131 1.92

NQFTGped10 | | felt weak. 2.11 | -0.09 | 0.78 1.50 | 2.64
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Table 67: IRT parameters for the pediatric Pain item bank.
For each item, the item context is In the past 7 days.
For all items except one, the rating scale is 1 = Never; 2 = Rarely; 3 = Sometimes; 4 = Often; 5 = Always.

*** For item NQPAIped07 (When you had pain, how long did it last?), the rating scale is 1 = few seconds; 2 = few minutes; 3 = few hours;
4 = few days (less than a week); 5 = more than a week

i (o] o <
2| T | 3| =
gl g 22| ¢

Neuro-QOL Item PROMIS Item £ 4 4 4 4
Name Name Item Stem 2 £l £ €| £
NQPAIped01 | had a lot of pain. 3.96 | -0.02 | 0.56 | 1.31 | 1.87
NQPAIlped02 My pain was so bad that | needed to take medicine for it. 396|033 |0.78|1.27 | 1.46
NQPAIlped03 2032R1 I missed school when | had pain. 396 | 047 |0.80|1.46|2.31
NQPAIlped04 | had so much pain that | had to stop what | was doing. 396 (042 |0.84|1.44]1.90
NQPAIlped05 9009 | hurt all over my body. 396 | 054 |1.00| 146|211
NQPAIped06 I had pain. 3.96 | -0.18 | 0.53 | 1.29 | 1.90
*** NQPAlped07 When you had pain, how long did it last? 396 |-0.23 | 0.55|1.15| 1.73
NQPAIped08 3793R1 | had trouble sleeping when | had pain. 396|020 |0.62|1.12]|1.66
NQPAIped09 | had trouble watching TV when | had pain. 396 | 0.65 | 1.03 | 1.46 | 1.88
It was hard for me to play or hang out with my friends when |
NQPAIped10 had pain. 3.96 | 0.18 |0.79|1.27 | 153
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Table 68: Items for the pediatric Lower Extremity Function (Mobility) scale.
For each item, the item context is In the past 7 days... .

Neuro-QOL Item
Name

PROMIS Item
Name

Item Stem

Rating Scale

NQMOBped02

2647R2

| could get down on my knees without holding on to something.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped03

236R1

| could keep up when | played with other kids.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped04

| could walk for 15 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped05

| could walk between rooms.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped08

| could get on and off the toilet without using my arms.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped09

| could get on and off a low chair.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped13

| could get up from the floor by myself.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped14

| could sit on a bench without support for 15 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped17

| could stand on my tiptoes to reach for something.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped18

| could stand on my tiptoes to put something (e.g., 5 Ib bag of sugar) on a shelf.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped20

| fall down easily.

5=notatall
4 = a little bit
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Neuro-QOL Item
Name

PROMIS Item
Name

Item Stem

Rating Scale

3 =somewhat
2 = quite a bit
1 =very much

NQMOBped21

| could walk on slightly uneven surfaces (such as cracked pavement).

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped24

I could walk on rough, uneven surfaces (such as lawns, gravel driveway).

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped25

| could walk up and down ramps or hills.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped26

| could walk up and down curbs.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped29

I could get in and out of a bus.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped30

2118R1

| could get in and out of a car.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped31

2202R2

| could walk across the room.

3 = With no trouble

2 = With a little trouble

1 = With some trouble/ With a lot of
trouble/Not able to do

NQMOBped32

| could walk while wearing a backpack full of books.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped33

676R1

| could bend over to pick something up.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped35

| could do exercise that others my age can do.

4 = With no trouble; 3 = With a little
trouble; 2 = With some trouble
1 = With a lot of trouble/Not able to do

Table 69: Items excluded from the pediatric Lower Extremity Function (Mobility) scale.
For each item, the item context is In the past 7 days... .
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Neuro-QOL
Item Name

Item Stem

Rating Scale

NQMOBped01

| could keep my balance while walking for 30 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped06

| could run as fast as others my own age.

4 =notatall

3 = a little bit

2 = somewhat

1 = quite a bit/very much

NQMOBped07

| could get on and off the toilet.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped10

| could get in and out of an adult-sized chair.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped11

| could get on and off a chair without using my arms.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped12

| could walk for 30 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped15

| could sit on a bench without back support for 30 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped16

| could keep my balance while walking for 15 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped19

| could turn my head all the way to the side to look at someone or something.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped22

| lose my balance easily.

4 =not atall

3 = a little bit

2 =somewhat

1 = quite a bit/very much

NQMOBped23

| have trouble keeping up with other kids my age when walking.

4 =not atall
3 = a little bit
2 = somewhat
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Neuro-QOL
Item Name

Item Stem

Rating Scale

1 = quite a bit/very much

NQMOBped27

| could run for 15 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped28

| could run for 30 minutes.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped34

| could do sports that others my age can do.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped36

| could carry bags (such as shopping bags) while going up a full flight of stairs.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped37

| could carry bags (such as shopping bags) while going down a full flight of stairs.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped38

| could ride a bicycle.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQMOBped39

| could walk up 2-3 stairs.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do
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Table 70: Items for the Upper Extremity Function (Fine motor, Activities of Daily Living) pediatric scale.
For each item, the item context is In the past 7 days... .

Neuro-QOL
Item Name Item Stem Rating Scale

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped03 | was able to use my fingers to point to something. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped04 | was able to take off my socks. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped05 | was able to put on and fasten my pants by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped06 | was able to button and unbutton my shirt. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped11 | was able to use a spoon to bring food up to my mouth. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped13 | was able to wipe myself thoroughly after using the toilet. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped14 | was able to pull my pants back up after using the toilet. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped15 | was able to hold a plate full of food. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped19 | was able to cut a piece of paper in half with scissors. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped24 | was able to take a shower by myself. 1 = With a lot of trouble/Not able to do

Table 71: Items excluded from the Upper Extremity Function (Fine motor, Activities of Daily Living) pediatric scale.
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For each item, the item context is In the past 7 days... .

Neuro-QOL
Item Name Item Stem Rating Scale

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped25 | was able to take a bath by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped29 | was able to make a phone call using a touch tone key-pad. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped30 | was able to get out of bed by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped32 | was able to put on my shoes by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped33 | was able to open a jar by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped34 | was able to put toothpaste on my toothbrush by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped35 | was able to brush my teeth by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped38 | was able to dry my back with a towel. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped40 | was able to put on my clothes by myself. 1 = With a lot of trouble/Not able to do

4 = With no trouble

3 = With a little trouble

2 = With some trouble
NQUEXped41 | was able to zip up my clothes. 1 = With a lot of trouble/Not able to do

4 = With no trouble
. . ) X 3 = With a little trouble
NQUEXped01 | was able to open small containers like snack bags or vitamins (regular screw top). 2 = With some trouble
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Neuro-QOL
Item Name

Item Stem

Rating Scale

1 = With a lot of trouble/Not able to do

NQUEXped02

| was able to wash and dry my hands without help.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped07

| was able to unzip my pants.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped08

| was able to hold a full cup of water in my hand.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped09

| was able to wash my hair without help.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped10

| was able to lift a cup of water to my mouth without spilling.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped12

| was able to use a knife to spread butter or jelly on bread.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped16

| was able to carry a tray of food in a cafeteria or restaurant.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped17

| was able to pick up a gallon of milk with one hand and set it on the table.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped18

| was able to get in and out of a tub without help.

4 = Never

3 = Almost Never

2 = Sometimes

1 = Often/Almost Always

NQUEXped20

| was able to style my hair by myself.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped21

| was able to cover my nose when sneezing.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do
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Neuro-QOL
Item Name

Item Stem

Rating Scale

NQUEXped22

| was able to use a computer mouse.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped23

| was able to open a can of soda.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped26

| was able to change positions in my bed.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped27

| was able to write a short note by using a pencil or pen.

4 = Never

3 = Almost Never

2 = Sometimes

1 = Often/Almost Always

NQUEXped28

| was able to communicate with friends using e-mail or text messaging.

4 = Never

3 = Almost Never

2 = Sometimes

1 = Often/Almost Always

NQUEXped31

| was able to get into bed by myself.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped36

| was able to pull open heavy doors.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do

NQUEXped37

| was able to open the rings in school binders.

4 = With no trouble

3 = With a little trouble

2 = With some trouble

1 = With a lot of trouble/Not able to do
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Additional Instrument Statistics

Table 72: Neuro-QOL Item Bank Standard Error and Alpha Reliability by T-scores

Neuro-QOL Item Bank N T-Scores
10 20 30 40 50 60 70 80 90
Anxiety 513 SE 9.7 8.8 5.9 2.4 1.4 1.3 1.5 3.4 6.9
Reliability | 0.06 0.23 0.65 0.94 0.98 0.98 0.98 0.88 0.53
Depression 513 SE 10.0 9.70 7.1 2.2 1.0 1.0 1.3 5.3 9.4
Reliability | 0.00 0.05 0.49 0.95 0.99 0.99 0.98 0.72 0.12
Fatigue 511 SE 9.9 8.90 3.6 1.4 1.3 1.3 1.6 4.2 8.5
Reliability | 0.02 0.22 0.87 0.98 0.98 0.98 0.98 0.83 0.28
Upper Extremity Function (Fine motor, ADL) 1095 | SE 2.8 14 1.2 1.7 4.7 8.9 9.9 10.0 10.0
Reliability | 0.92 0.98 0.99 0.97 0.78 0.21 0.02 0.00 0.00
Lower Extremity Function (Mobility) 1046 | SE 4.8 1.8 14 1.3 1.9 5.1 9.2 10.0 10.0
Reliability | 0.77 0.97 0.98 0.98 0.96 0.74 0.15 0.01 0.00
Applied Cognition (Executive Function) 1109 | SE 3.2 2.00 1.7 1.9 33 6.6 9.3 9.9 10.0
Reliability | 0.90 0.96 0.97 0.96 0.89 0.56 0.13 0.02 0.00
Applied Cognition (General Concerns) 1109 | SE 6.4 2.30 1.3 1.3 1.9 5.3 9.0 9.9 10.0
Reliability | 0.59 0.95 0.98 0.98 0.96 0.72 0.20 0.02 0.00
Emotional and Behavioral Dyscontrol 511 SE 9.8 8.5 4.7 2.2 1.8 1.8 1.8 2.2 4.0
Reliability | 0.05 0.28 0.78 0.95 0.97 0.97 0.97 0.95 0.84
Positive Affect and Well-being 513 SE 9.5 5.60 1.6 1.0 1.0 1.1 3.4 8.7 9.9
Reliability | 0.10 0.69 0.98 0.99 0.99 0.99 0.88 0.24 0.01
Sleep Disturbance 1087 | SE 9.5 8.4 6.4 4.3 3.5 3.2 3.3 3.9 5.3
Reliability | 0.09 0.30 0.60 0.81 0.88 0.90 0.89 0.85 0.72
Ability to Participate in Social Roles and Activities | 549 SE 9.2 4.5 1.0 0.6 0.6 3.0 8.7 9.9 10.0
Reliability | 0.15 0.80 0.99 0.99 0.99 0.91 0.24 0.02 0.00
Satisfaction with Social Roles and Activities 549 SE 9.7 6.4 15 0.6 0.7 3.4 9.4 10.0 10.0
Reliability | 0.06 0.59 0.98 0.99 0.99 0.88 0.12 0.00 0.00
Stigma 511 SE 9.9 9.7 8.3 4.1 1.5 1.2 1.3 2.3 5.6
Reliability | 0.01 0.06 0.31 0.84 0.98 0.99 0.98 0.95 0.69

Higher scores indicate more of that domain. A T-Score distribution has a mean of 50 and standard deviation of 10. SE is on the T-score metric and computed
based on the Fisher information conditional on T-score. Reliability is approximated based on the conditional SE.
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Table 73: Neuro-QOL Item Bank Calibration Sample T-Score Means and Standard Deviations, and Distributions by Percentile

Neuro-QOL Item Bank # Items N Mean SD P5 P10 P25 P50 P75 P90 P95
Anxiety 21 513 48.93 9.48 30.98 36.01 42.22 48.93 56.11 60.94 63.16
Depression 24 513 47.68 9.09 32.88 32.88 41.58 47.47 54.66 60.00 62.06
Fatigue 19 511 49.76 9.93 32.88 36.45 42.82 50.01 56.95 61.55 65.64
Upper Extremity Function (Fine motor, 20 1095 45.12 10.85 27.28 31.05 37.42 45.10 57.00 57.00 57.00
ADL)

Lower Extremity Function (Mobility) 19 1046 47.03 9.91 30.54 33.96 39.77 46.83 54.30 62.39 62.39
Applied Cognition (Executive Function) | 13 1109 47.76 9.75 31.06 35.01 41.21 47.76 54.59 60.46 60.46
Applied Cognition (General Concerns) 18 1109 46.85 9.45 31.44 34.91 40.36 46.62 53.02 62.49 62.49
Emotional and Behavioral Dyscontrol 18 511 49.88 9.67 34.09 38.17 43.49 49.57 56.23 62.28 64.81
Positive Affect and Well-being 23 513 51.28 9.82 36.03 38.78 45.69 51.80 57.67 63.17 68.32
Sleep Disturbance 8 1087 49.98 9.21 35.71 38.04 43.61 49.81 56.27 61.69 65.18
Ability to Participate in Social Roles and | 45 549 50.43 9.56 36.10 38.62 42.79 49.04 58.58 64.91 64.91
Activities

Satisfaction with Social Roles and 45 549 50.42 9.52 36.06 38.31 42.81 49.23 58.74 63.94 63.94
Activities

Stigma 24 511 49.70 9.47 35.62 35.62 41.68 50.49 56.48 61.37 64.39

T-score means, standard deviations and T-scores by percentile are computed for the calibration sample to describe this sample.
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Table 74. Pediatrics Neuro-QOL Item Bank Standard Error and Reliability by T-scores

Neuro-QOL Item Bank N T-Scores
10 20 30 40 50 60 70 80 90
Applied Cognition — 171 SE 8.9 5.4 2.5 2.0 2.1 2.5 5.2 8.9 9.9
General Concerns Reliability | 0.20 | 0.71 | 0.94 | 096 | 0.96 | 0.94 | 0.73 | 0.22 | 0.03
Anxiety 513 SE 10.0 9.7 8.1 3.8 1.4 1.3 1.3 2.6 7.1
Reliability | 0.01 | 0.06 | 0.35 | 0.86 | 0.98 | 0.98 | 0.98 | 0.93 | 0.50
Depression 513 SE 9.8 8.9 6.3 3.0 1.3 1.4 1.3 3.0 7.9
Reliability | 0.04 | 0.21 | 0.61 | 091 | 098 | 0.98 | 0.98 | 0.91 | 0.38
Fatigue 171 SE 9.8 8.5 5.5 3.4 2.5 2.3 2.4 3.1 6.0
Reliability | 0.05 | 0.28 | 0.70 | 0.88 | 0.94 | 0.95 | 0.94 | 0.90 | 0.64
Pain 171 SE 10.0 | 10.0 9.8 5.7 1.8 1.5 1.7 5.5 9.8
Reliability | 0.00 | 0.00 | 0.04 | 0.67 | 0.97 | 0.98 | 0.97 | 0.70 | 0.05
Stigma 168 SE 10.0 9.9 8.4 3.4 1.5 1.4 1.7 4.2 8.9
Reliability | 0.00 | 0.02 | 0.30 | 0.89 | 0.98 | 0.98 | 0.97 | 0.83 | 0.20
Social relations - 513 SE 5.4 2.4 1.5 1.7 1.6 2.8 6.8 9.5 9.9
Interaction with Peers Reliability | 0.71 | 0.94 | 0.98 | 097 | 097 | 0.92 | 0.54 | 0.11 | 0.01
Anger 513 SE 10.0 | 10.0 8.9 3.4 1.5 1.8 1.5 47 |9.4
Reliability | 0.00 | 0.01 | 0.22 | 0.88 | 0.98 | 0.97 | 098 | 0.78 | 0.11

Note: Higher scores indicate more of that domain. A T-Score distribution has a mean of 50 and standard deviation of 10. SE is on the T-score metric and
computed based on the Fisher information conditional on T-score. Reliability is approximated based on the conditional SE.
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Table 75 — Neuro-QOL Pediatric Item Bank Calibration Sample T-Score Means and Standard Deviations, and Distributions by Percentile

Item Bank # Items N Mean SD P5 P10 P25 P50 P75 P90 P95
Applied Cognition — 14 171 | 50.03 | 9.70 | 30.02 | 37.28 | 44.92 | 51.51 | 56.13 | 60.17 | 62.99
General Concerns

Anxiety 19 513 | 49.89 | 9.61 | 35.15 | 35.15 | 42.25 | 49.62 | 55.72 | 63.56 | 66.15
Depression 17 513 | 49.88 | 9.68 | 32.01 | 36.77 | 43.31 | 49.63 | 56.98 | 62.40 | 65.85
Fatigue 13 171 | 49.98 | 9.55 | 35.17 | 38.59 | 43.96 | 49.15 | 56.00 | 61.58 | 64.27
Pain 10 171 | 49.68 | 9.21 | 38.53 | 38.53 | 39.25 | 49.46 | 56.23 | 61.56 | 64.17
Stigma 18 168 | 49.55 | 9.51 | 35.11 | 35.11 | 42.71 | 49.26 | 54.84 | 59.77 | 68.11
Social relations — 16 513 | 50.09 | 9.68 | 35.50 | 38.04 | 43.38 | 49.28 | 56.52 | 63.54 | 67.12
Interaction with Peers

Anger 8 513 | 4991 | 9.59 | 35.61 | 35.61 | 43.33 | 49.91 | 57.31 | 61.55 | 66.17

e T-score means, standard deviations and T-scores by percentile are computed for the calibration sample to describe this sample.
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Figure 1. Precision of the item banks across the measurement continuum compared to sample
distribution. Area in blue represents the range with a reliability 2 95% while the area in yellow
represents the range with of reliability between 0.9 and 0.95.
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Figure 2. Distributions of Upper and Lower Extremity Function Scales (in raw score unit). Possible
scores range from 1 to 5 and higher scores represent better function.
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