PROMIS®
Instrument Development and Validation
Scientific Standards
Version 2.0
(revised May 2013)

The Patient-Reported Outcome Measurement Information System (PROMIS®), funded by the
National Institutes of Health, aims to provide clinicians and researchers access to efficient,
precise, valid, and responsive adult- and child-reported measures of health and well-being.
PROMIS instruments are based on modern measurement theory and include the rigorous
application of quantitative, qualitative and mixed methods approaches for instrument
development.

This document describes a set of standards that serve as the scientific foundation for the

development and validation of PROMIS item banks and instruments. A general summary of

instrument development and validation standards is followed by several appendices that

outline specific components, followed by a final appendix that summarizes a maturity model

for PROMIS item banks and instrument development and validation. g
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Scientific Standards

1. Definition of Target Concept and Conceptual Model

The conceptual model and target concept underlying the proposed instrument(s) should be
defined and based on extant literature with input from content and measurement experts,
clinicians, end-users, individuals (e.g. patients) and other respondents, as well as
stakeholders as appropriate. In addition, the placement of the instrument within the PROMIS

framework should be clearly defined.

Checklist:
1. Evidence that extant literature clearly informs model provided
2. Review by content and measurement experts conducted 25mgGader Huai@dsy® Td ()Tj -0.00



related to conceptual reconciliation with original proposed target construct and domain
framework as needed. Cultural harmonization and life-course review conducted at the item
pool level should be completed to ensure adequate coverage of cultural and development
issues of the target construct. If possible, the item pool should cover a full breadth of the
target construct as demonstrated by the list of the facets that were covered in development.

Checklist:

1. Rationale for inclusion or deletion of subsets of items or facets from conceptual
perspective provided

2. Review of final item pool coverage of original target construct completed with
reconciliation of the final and original target construct and PROMIS domain
framework completed as needed

3. Cultural harmonization and life-course review conducted at the item pool level to
ensure adequate coverage of cultural and development issues of the target
construct

Related Guideline Documents:
Qualitative Methods (Appendix 3)
Intellectual Property (Appendix 7)

4. Determination of Item Bank Properties

The psychometric characteristics of the items contained within an item bank should be
determined based on a representative sample of respondents and be demonstrated to have
adequate measurement characteristics including dimensionality, model fit, and item and scale
properties. Differential item functioning (DIF) for identified key groups (such as gender, age,
education, race/ethnicity, language translation, literacy levels, diagnostic group) should be
assessed (see maturation model), and the impact on measurement properties identified. If
the set of items is not intended to be used as a calibrated item bank, a rationale, intended
use, and appropriate measurement characteristics should be defined.

Checklist:

1. Dimensionality of the items within the item bank evaluated using appropriate
statistical methods

2. Adequate item response theory model fit, including statistical assumptions
necessary for IRT, demonstrated for the items within an item bank

3. Adequate item performance characteristics and scale performance characteristics
demonstrated for the items within the item bank or set of items.

4. Differential item functioning (DIF) in key groups (age, gender, diagnostic grouping,

education) assessed and the impact of DIF on measurement properties identified

Related Guideline Documents:

Measurement Model (Appendix 8)

Multi-dimensional IRT (Appendix 9)

Differential Item Functioning —ldentification of DIF (Appendix 10)
Differential ltem Functioning — Purification (Appendix 11)

5. Testing and Instrument Formats




Instrument formats should be appropriately defined based on intended use and item bank
properties. Instrument formats may include CATSs, fixed length short-forms, screener or profile
formats. Instruments should demonstrate adequate scale properties and performance and
include assessment of respondent burden. Instruments based on different modes (e.g. self-
report, proxy-report, interview) and methods (e.g. computer, paper-pencil, telephone) of
administration should have demonstration of comparable scale properties and performance
and assessment of respondent burden for each mode.

Checklist:

Demonstration of adequate scale/ test-level properties of the instrument

Precision and efficiency of instruments identified across the measurement scale
Instrument performance parameters specified

Respondent burden characterized (in terms of time, number of items etc.)
Comparability of modes/methods of administration addressed

agrwnE

6. Validity

Construct, content and criterion validity should be addressed relative to a priori hypothesized
relationships with related measures such as clinical indicators of severity or existing validated
instruments of the target concept. The description of the methods and sample used to
evaluate validity, including hypotheses tested and rationale for the choice of criterion
measures, should be provided. The final instrument should be re-reviewed by experts and
end-users/individuals to assess consistency with or identify differences between original
definitions and final product.

If an instrument is purported to be responsive and/or intended to be used longitudinally,
evidence or demonstration of adequate responsiveness based on relevant anchor-based
methods in representative populations should be provided. Longitudinal data should be
collected that compares a group that is expected to change with a group that is expected to
remain stable. Rationale should be provided for the external anchors used to document
change and the time intervals used for assessment.

Checklist:
1. Evidence supporting construct validity provided
2. Evidence supporting criterion validity provided
3. Evidence supporting content validity provided
4, Evidence supporting responsiveness provided

Related Guideline Documents:



Checklist:
1. Evidence supporting reliability across the target construct range provided
2. Evidence supporting test-retest reliability provided

Related Guideline Documents:
Reliability (Appendix 13)

8. Interpretability

The interpretation of instrument scores should be described, that is, the degree to which one
can assign easily understood meaning to the instrument’s quantitative scores. Rationale
should be provided for the external anchors used to facilitate interpretability of scores.
Information should be provided regarding the ways in which data from the instrument should
be reported and displayed. The availability of comparative data from the general population
and/or age-




Appendix 1

PROMIS® Instrument Maturity Model
Approved: April 11, 2012;
Revised 02/13, 04/13, 05/13

The Instrument Maturity Model describes the stages of instrument scientific development from conceptualization through evidence of
psychometric properties in multiple diverse populations. The model is used in conjunction with the standards and guidance documents
(http://www.nihpromis.org/science/publications?AspxAutoDetectCookieSupport=1) to assist developers in meeting the progressive
scientific standard criteria from item pool or scale development to fully validated instruments ready for use in clinical research and
practice.

Brief descriptions of each stage follows:

Stage 1: Developmental — Conceptualization & Iltem Pool Development

The latent trait or domain is conceptualized and defined according to the PROMIS domain framework. Literature reviews and qualitative
methods (e.g., individual interviews and/or focus groups) have been used to conceptualize and define the domain. During this phase,
attention to literacy, translatability, cultural and lifespan harmonization, and PROMIS guidelines for item construction is required. At the
end of this phase, an item pool or scale will have been developed.

Stage 2: Developmental — Calibration Phase

The items have undergone calibration following psychometric analyses using “best practices” factor analysis and item response theory
methods or methods appropriate for a different measurement model. In addition, limited information relating the item bank’s
measurement properties to existing “legacy” instruments of the domain (concurrent validity) has been assessed. Some modifications to
the item pool based on both the qualitative (e.g., cognitive testing or debriefing) and psychometric analyses have been completed.
Information has been developed on measurement error across the domain. Instruments such as short forms or CATs have been
assessed and defined. Differential item functioning (DIF) is assessed with respect to a minimal set of relevant demographic and
language variables (e.g., age, gender, and race/ethnicity), and recommendations made concerning the potential impact of DIF on the
use of the item bank and scores. Not all measures will be computer adaptive assessments based on item banks. At times, static forms
are desirable or even more appropriate. For example, standardized, static health profile instruments can capture multi-dimensional



health concepts across several item banks. Stage 2 instruments may be appropriate for use as outcome measures in selected
research.



These measures have received recognition or endorsement by a formal review process (e.g. COSMIN criteria; Medical Outcomes Trust
criteria; FDA qualification, EMA labeling claim review, NQF endorsement, inclusion in DSM, etc.).
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POPULATION: Sample variability
reflects variability in construct

NO

NO

YES

YES

YES

YES

YES

YES

FORMAT: CAT and short form
measures; Computer, paper forms

NO

NO

YES

YES

YES

YES

YES
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Scoring Algorithm Specified
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NO

NO
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YES

YES

YES
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Continued Documentation of
Relevance of Item Content and
Generalizability as needed

NO

NO

NO

NO

YES

YES
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Validity: Concurrent and construct
assessed with legacy measures
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POPULATION: Expanded DIF
analyses relevant population
characteristics (e.g. educational
status, socioeconomic status etc.)
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POPULATION: Translation into one
language that is spoken by large
percentage of population (e.g. in
US, Spanish languages.)
POPULATION: Evaluation in
general population and multiple
disease conditions including DIF
analyses by health condition and
language translations.

NO
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NO
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Appendix 2. PROMIS GUIDELINE DOCUMENT

TOPIC: Domain Framework and Definition

Authored By: William Riley

Approved By SCC Date: 06/2013 | Revision Date: 05/2013

Level: Standard

Scope: This guidance pertains to the processes involved in domain conceptualization,
definitions, domain structure, as well as consideration for existing domain structure. Iltem bank
merging and reconciliation are also addressed in this document.

Suggested Developmental Processes:

1.

Initial Working Definitions and Domain Framework Location:

» Devised based on existing literature review, both theoretical and empirical

< Augmented by analyses of existing data sets when available (archival analyes)
« Developed consistent with proposed or probable use of the bank/scale

Revision of Initial Working Definition based on Expert Review
e Obtain feedback on working definition from content experts
o0 Consider a range of experts (e.g. scale development, outcomes researchers)
o0 Independent of research team
o Sufficient N to achieve saturation (typically 5 — 10)
0 Modified Delphi procedure recommended but other procedures, such as semi-
structured interviews, can be used
* Revise Definition and Framework location based on expert feedback in conjunction with
the Domain Framework committee
< Insure that definition sufficiently bounds or limits the concept and in plain language (no
jargon or obscure scientific terminology) to guide patient feedback on item content

Revision based on Patient/Respondent Feedback

e Patients/respondents not expected to provide feedback on the domain definition or
framework, but it is possible during focus group procedures for item generation (as
described by item bank development committee) that patient feedback may expand or
contract, or otherwise shape the domain definition or its position in the framework

« Document any revisions to the domain definition or framework location based on
feedback from patients

< If substantial revisions are required, repeat step 2 and 3.

Revision based on Psychometric Testing

e Utilize analysis plan to test hypothesized factor structures, subdomains, and item fit
within these domains and subdomains

e Test fit of items with separate but related domains to insure best fit with assigned
domain(s)

« Evaluate relationship of developed domain with existing domains in framework as
possible to influence decisions about framework location

e Items retained for bank should be the result of discussion and compromise between
analysts and content experts to select best fit items that also sufficiently address all
hypothesized facets of the domain definition — decisions about inclusion and exclusion
should be documented.
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Design — The research design must be appropriate for the study purpose and
population. Qualitative methods are frequently used to gather clinical and content
expert input, patient input, and to cognitively evaluate items for comprehension and
relevance. Both focus groups and individual interviews can yield valuable data to inform
instrument development and refinement.

a. The decision between focus groups and/or individual interviews depends
in part on logistical considerations, including: prevalence of the condition;
severity of condition; sensitivity of the topic; developmental issues (e.g.
susceptibility to peer pressure, group think; and other logistical
consideration).

b. Focus group — consensus building, identification of common factors,
ideally suited to situations where participants may need to “bounce ideas
off each other”.

c. Individual Interviews — understand experience in depth; provide a rigorous
yet viable alternative when logistical considerations make focus groups
impractical or inappropriate.

d. Cognitive Interviews — evaluate if items are easily understood by the
target population. Specifically probe comprehension, recall, and
response options.

Sampling — Inclusion of a well targeted sample of respondents is critical to the quality
and validity of the qualitative data. It is essential that the sample include people with
different manifestations of the concept in order to be representative of the experience.

a. Theoretically/conceptually driven to include adequate stratification of the
condition/concept across the population.

b. Inclusion and exclusion criteria are clearly documented

c. Sample size not determined a priori but based on data saturation

Data Collection and Interviewing — Data collection is critical to the rigor and validity of the
gualitative data. Unlike quantitative methods, that require standardized administration of study
materials, qualitative methods also require skilled facilitation and elicitation of data.
Facilitator/interviewer training and a well-crafted question route are critical.

a. Documentation of facilitator/interviewer training in qualitative methods. We
recommend at a minimum 2 co-facilitators for all focus groups, e.g. 1 lead
facilitator and 1 note taker. For individual interviews, we recommend a single
interviewer (serving as both facilitator and note taker) with audiotape back-up.
Additional note takers may be included but researchers should weigh the value of
adding additional research staff with facilitating rapport and participant comfort.

b. Data collection methods are appropriate for the sample — e.g. individual
interviews versus focus groups; in-person versus telephone interviews. Need to



d. Questioning route/interview guide development — semi-structured, open-ended
interview guide that allow for spontaneous responses to emerge. Facilitators
should probe participants to gain in-depth information on emergent themes.

e. Data recording and documentation — We recommend audiorecording of all
interviews and focus groups, with the option of verbatim transcription (with
identifiers removed for analysis) supplemented with detailed structured field
notes by facilitators/interviewers.

f.  Documentation of compliance with all confidentiality standards as indicated by
individual institutional reviews, including de-identification of data, data storage,
destruction of recordings, etc.

Analysis — Qualitative data analysis differs from traditional, positivistic research in the integration
of data collection and analysis activities, data in the form of text rather than numbers, and the
central role that the research team has in the analytic process. Implementation of a systematic
approach to qualitative analysis with can help ensure that trustworthiness of the qualitative
findings.

a. Documented training of analysis team.
b. All sessions coded by at least 2 coders using a common data dictionary with



Charmaz K. (2006). Constructing Grounded Theory: A Practical Guide Though Qualitative
Analysis. Washington, DC: Sage.

Creswell JW. (2007). Qualitative Inquiry & Research Design: Choosing among Five
Approaches. (2™ ed.). Thousand Oaks, CA: Sage.
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370.
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ed). Thousand Oaks, CA: Sage.
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Appendix 4. PROMIS GUIDELINE DOCUMENT

TOPIC: Structure, Composition and Item ID Names of Individual Items

Authored By: Susan Magasi, Nan Rothrock

Approved By SCC Date: 06/2013 | Revision Date: 05/2013

Level: Standard

SCOPE/ SYNOPSIS

The focus of this document is on the composition of individual items — context, stem, responses.
Recommended practices are provided based on PROMIS 1 and 2 experiences. Guidelines for




Item is semantically redundant with a previous item
Concerns about translatability

2. Response options

The PROMIS consensus process acknowledged the need for some uniformity in
response options. Given the lack of empirical evidence that one set is clearly better
than others, they recommended that one of the preferred response options be used
when possible. Most of the PROMIS response option categories include two
preferred sets. The majority of PROMIS items used these options with the flexibility
to use a different set if an item could not be satisfactorily reworded to fit one of the
preferred sets. (For example, pain intensity items are traditionally scored on a 0 to 10

point scale.)

The optimal number of response levels may vary for individual items, latent
constructs, and context of item administration.
Use “not applicable” response options with care and only if deemed necessary.

Category Preferred Option Response Preferred Option Response
Set Set

Frequency Never Never

Rarely Once a week or less

Sometimes Once every few days

Often Once a day

Always Every few hours
Duration A few minutes None

Several minutes to an hour 1 day

Several hours 2-3 days

1-2 days 4-5 days

>2 days 6—7 days
Intensity None Not at all

Mild A little bit

Moderate Somewhat

Severe Quite a bit

Very severe Very much
Capability Without any difficulty

With a little difficulty

With some difficulty

With much difficulty

Unable to do

3. Recall
PROMIS investigators were concerned about selecting a recall period that would
reduce the potential biases and yet be sufficient to capture a period of experience
that was considered clinically relevant for outcome research. Relatively little research
is available to inform this question, but their guiding principle was that relatively
shorter reporting periods were to be preferred over longer ones to generate the most
accurate data. A 7-day reporting period was adopted as a general convention for
most PROMIS items.
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One PROMIS domain, physical function, chose to not specify a time period, but to
ask the question in the present tense (e.g. “Currently, do you...”)

In PROMIS I, Stone et al. conducted some work that aimed to test the accuracy of
different recall periods. We are following up as to whether there is a summary of
these findings.

4. Literacy level analysis

While literacy level requirements were not implemented in PROMIS |, investigators
made a substantial effort to create and use items that were accessible in terms of
literacy level and that had little ambiguity or cognitive difficulty. All writers targeted
the sixth-grade reading level or less, although this proved to be more difficult with
some constructs (e.g. social constructs requiring phrases indicating a situation or
specific activity and then an assessment of satisfaction about participation versus
declarative statements about mood). Writers also attempted to choose words used
commonly in English, and avoided idiomatic examples or slang.



e |n PROMIS], there are banks that utilize “I” and some that use “You”. In either case,
uniformity within a given bank or a set of related banks is recommended. In addition,
the first-person subject is generally preferred.

Response Options for PROMIS
The following response options were selected by the PROMIS network for use in the

development of the initial item pools. These options were finalized 1/30/06. The response
options used by the final version 1.0 item banks are listed.

Response Options

Used in Version 1.0 Adult Bank

Frequency #1
Never

Rarely
Sometimes
Often
Always

Anger (all except 1 item)

Anxiety (entire bank)

Depression (entire bank)

Fatigue (part of bank)

Pain Impact (part of bank)

Sleep Disturbance (part of bank)

Wake Disturbance (part of bank)

Used in modified format by Pain Behavior
(entire bank)

Frequency #2
Never

Once a week or less
Once every few days
Once a day

Every few hours

Duration #1

A few minutes

Several minutes to an hour
Several hours

A day or two

More than 2 days

Pain Impact (1 item only)




Response Options

Used in Version 1.0 Adult Bank

Intensity #2 (or interference)

Not at all

Anger (1 item only)
Fatigue (part of bank)

A little bit Pain Impact (part of bank)
Somewhat Sat. with Discretionary Social Activities (entire
Quite a bit bank)
Very much Sat. with Social Roles (entire bank)

Sleep Disturbance (part of bank)

Wake Disturbance (part of bank)
Difficulty Used in modified format by Physical Function
Without difficulty (part of bank)

With some difficulty
With much difficulty
Unable to do

MODIFICATIONS BY DOMAIN GROUP
Some domain groups made revisions to the existing response options.
Physical Functioning
“Difficulty” rating modified as:
0 Without any difficulty
o With a little difficulty
o With some difficulty
o0 With much difficulty
o Unable to do
“Intensity 2” modified as:
0 Not at all
0 Very little
0 Somewhat
0 Quite a lot
o Cannotdo
For one item, created an additional Difficulty scale:
o No difficulty at all
A little bit of difficulty
Some difficulty
A lot of difficulty
Can’'t do because of health

O O0O0Oo

Pain Behavior
Frequency #1 modified as:
0 Had no pain
Never
Rarely
Sometimes
Often
Always

O O0OO0OO0Oo

Sleep Disturbance
For one item, created an additional Intensity scale:
o Very poor

20




Poor

Fair

Good
Very good

O 00O

PROMIS Item Naming Conventions

PROMIS has been developing and adapting item naming conventions to aid in communication
about individual items. This section describes the current conventions to be used for naming
PROMIS items that is needed prior to calibration testing or loading into Assessment Center.

The consistent naming of items serves three purposes: 1) an item’s domain can be quickly
identified by knowing its item ID 2) the writing of scoring or other analytic scripts will be
facilitated as the IDs are more meaningful and 3) the IDs do not imply any unintended
intellectual property status associated with a legacy instrument.

The following guidelines should be adhered to as able when naming PROMIS items:

Eight (8) character limit if possible,

Alphanumeric characters only

Do not mix upper and lower case letters in a variable name.

First 3 — 5 characters should be derived from the domain name (e.g. PAININ, EDANX,
GLOBAL)

Last 2 — 3 characters is a number that is typically based on sequence in calibration
testing

Leave room for growth in the numbers (e.g. use “001” rather than “1”)

Due to variable naming restrictions in SAS and some of the other tools used for data
collection by panel companies, we suggest not beginning an item ID with a number and
avoiding all special characters (including underscores)

Please note that an item ID only represents one combination of context, stem and response
options. An existing PROMIS stem ID cannot be utilized for another unique item.
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Appendix 5. PROMIS GUIDELINE DOCUMENT

TOPIC: Translatability & Cultural Harmonization Review

Written By: Helena Correia

Approved By SCC Date: 06/2013 Revision Date: 05/2013

Level: Standard

SCOPE/ SYNOPSIS

PROMIS items are intended to be appropriate for culturally diverse populations and for
multilingual translation. Conducting a translatability review during the item development
phase is a standard procedure for PROMIS instruments. This assessment may result in
the identification of potential conceptual or linguistic difficulties in specific wording and
lead to item revisions. Reviewers may offer alternative wording solutions more suitable
for a culturally diverse population, for translation, and for the survey’s mode of
administration.

This document describes the standard method and criteria for assessing translatability
of each individual item and response set. The criteria outlined below reflect the most
common issues found during review of PRO instruments in general and during the
PROMIS v1 review process in particular. However, they are not static or limiting
criteria. Depending on the nature of the subject or domain, the target population, or the
type of survey administration, other issues might be noted.

PROCESSES
Overview

The classification outlined below was used in PROMIS 1 and recently revised to include
additional categories as well as explanations and examples for each category. The
number next to each category is simply an ID or code for that category. Those numbers
do not represent a rating of importance or incidence of the issue.

Most of the issues identified through these categories are pertinent in the context of
translation into other languages. In addition, the resolution of some of these issues is
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also relevant for improving the English version. Ultimately, the translatability review
helps to clarify the intended meaning of each item.

An item can have more than one type of issue. The reviewer should list and comment
on all aspects that s/he finds problematic. Each reviewer relies on personal experience
with translation and knowledge of a particular language besides English, to inform the
review comments, with the understanding that no translatability review can cover all
possible translation difficulties for all languages.

Cateqories for classification of issues:

1 = No apparent translatability issues — the reviewer does not foresee a problem
conveying the meaning of the item in other languages, and cannot think of any reason
why the item should be revised or avoided.

2 = Double negative - negative wording in the item may create a double negative with
the negative end of the rating scale for that item (“never” OR “not at all”), making it
difficult to select an answer. The negative wording can be explicit (e.g. “I do not have
energy”) or implicit (e.g. “lI lack energy”). There may not be an equivalent implicit
negative in other languages.

3 = Idiomatic, colloquial, or jargon — the item contains metaphorical expressions or
uses words/phrases in a way that is peculiar or characteristic of a particular language



6 = Split context from item stem - the item is an incomplete sentence or question






Kim J, Keininger DL, Becker S, Crawley JA. Simultaneous development of the Pediatric GERD
Caregiver Impact Questionnaire (PGCIQ) in American English and American Spanish. Health
and Quality of Life Outcomes 2005; 3:5
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Appendix 7. PROMIS GUIDELINE DOCUMENT

TOPIC: Intellectual Property

Written By: N. Rothrock & A. Stone

Approved By SCC Date: 06/2013 Revision Date: 05/2013

Level: Standard

SCOPE:

This standard describes the process to clarify intellectual property rights of PROMIS
measures.

SYNOPSIS:

PROMIS instruments were developed with the intent of making them freely available to
clinical researchers. Items from existing instruments required permission from the
instrument author for inclusion in PROMIS with the understanding that 1) PROMIS
would label all measures as © PROMIS Health Organization and PROMIS Cooperative
Group; 2) PROMIS would not collect royalties on behalf of itself or any other
investigator; 3) all publications and presentations of results from studies using these
instruments should include a statement that PROMIS version x instruments were used;
and 4) permission to use PROMIS instruments does not include permission to modify
wording or layout of items, distribute to others for a fee, or translate items into another
language.

KEY CONCEPTS & DEFINITIONS:

Intellectual Property: distinct creations of an individual(s) for which a set of exclusive
rights are granted to the owner.

PROCESSES
Overview
All PROMIS items are owned and controlled by the PROMIS Health Organization

and PROMIS Cooperative Group. Items adopted from other instruments into
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Appendix 8. PROMIS GUIDELINE DOCUMENT

TOPIC: Measurement Model

Written By: Dennis Revicki & Carole Tucker

Approved By: SCC Date: 06/2013 Revision Date: 05/2013

Level: Standard

SCOPE

Describes the steps and processes involved in calibrating an item bank.

DEFINITIONS & KEY CONCEPTS

Unidimensionality: One critical assumption of IRT models relates to the unidimensionality of
the set of items, that is, the items represent a single underlying construct. No item set will ever
perfectly meet strictly defined unidimensionality assumptions.® The objective is to assess
whether scales are “essentially” or “sufficiently” unidimensional® to allow unbiased scaling of
individuals on a common latent trait. One important criterion is the robustness of item
parameter estimates, which can be examined by removing items that may represent a
significant dimension. If the item parameters (in particular the item discrimination parameters or
factor loadings) significantly change, then this may indicate insufficient unidimensionality.®>* A
number of researchers have recommended methods and considerations for evaluating essential
unidimensionality. ">

Local Independence: Local independence assumes that once the dominant factor influencing
a person’s response to an item is controlled, there should be no significant association among
item responses.?** The existence of local dependencies that influence IRT parameter
estimates represent a potential problem for scale construction or CAT implementation and
require additional handling during instrument specification. Scoring respondents based on
miss-specified models wil