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Broad Objectives of PROMIS 

•Develop and test a large bank of items measuring patient-
reported outcomes 
•Create a computerized adaptive testing (CAT) system that 
allows for efficient, psychometrically robust assessment of 
patient-reported outcomes in clinical trial research involving a 
wide range of chronic diseases 
•Create a publicly available system that can be added to and 
modified periodically and that allows clinical researchers to 
access a common repository of items and computerized 
adaptive tests 
 

(Objectives from:  http://www.nihpromis.org/Web%20Pages/History.aspx Assessed:  01/19/11) 

http://www.nihpromis.org/Web Pages/History.aspx
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(From:  http://www.nihpromis.org/Web%20Pages/Domain%20Framework.aspx  Assessed 
1/19/11. 

http://www.nihpromis.org/Web Pages/Domain Framework.aspx
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(From:  http://www.nihpromis.org/measures/domainframework1#pb Assessed 10/30/13) 

http://www.nihpromis.org/measures/domainframework1
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(From:  http://www.nihpromis.org/Documents/PROMIS_The_First_Four_Years.pdf  Assessed 10/30/13) 

PROMIS History 

http://www.nihpromis.org/Documents/PROMIS_The_First_Four_Years.pdf
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(Modified From: http://www.nihpromis.org/Lists/Assessment%20Center%20Link/Attachments/4/IRT-
_CAT_Workshop_7-17-08%5B1%5D.pdf  Accessed: 01/19/10) 

Classical Test Theory 
• Scale is the unit of analysis 

• High score – the person is higher on the trait 

• Low score – the person is lower on the trait 

Item Response Theory 
• Item is the unit of analysis 

• Person endorses better rating on “hard items” – the 
person is higher on the trait 

• Person endorses worse rating on “easy items” – the 
person is lower on the trait 

 

http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
http://www.nihpromis.org/Lists/Assessment Center Link/Attachments/4/IRT-_CAT_Workshop_7-17-08[1].pdf
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COMMON IRT MODELS 

 

IRT Model Response Format                      
(i.e., dichotomous or polytomous) 

IRT Model Parameters  
(discrimination and difficulty) 

1PL dichotomous discrimination = and difficulty varies 

2PL dichotomous discrimination varies and difficulty varies 

3PL dichotomous discrimination , difficulty and guessing vary 

GRM polytomous discrimination varies across items and difficulty 
varies 

 

Streiner and Norman 2008 p. 304-309 

 



8 

2 ASSUMPTION OF ITEM RESPONSE THEORY 

 

1. Data are unidimensional:  Items tap only one trait or 
ability 

2. Local independence:  Probability of answering any 
item in a positive direction unrelated to probability of 
answering any other item positively 
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If the assumptions are met, then... 

 Subject’s performance on a test can be predicted 
by a set of factors called traits (theta)  

 Subject’s performance on any item and the theta 
can be described by an item characteristic curve  
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Example of Item Information Functions and Standard Error 
Curves. 

Figure 2 from Mielenz et al.  Arthritis 2010 
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(From:  http://www.nihpromis.org/about/instructional  Assessed 10/30/13) 

PROMIS Instructional Videos 

Conceptual Introduction to Item Response Theory 
The video below connects to a series of six training videos item response theory 
developed by Karon F. Cook (Northwestern University). 

The six videos are:  
 
Part 1. The Logic of IRT Scoring  
Part 2. IRT Is a Probability Model 
Part 3. Plotting Along: How item responses are related to person and item 
characteristics 
Part 4. Understanding Item Parameters: Difficulty and Discrimination 
Part 5. Information: A Better Measure of Measurement Precision  
Part 6. Applications of Item Response Theory 

http://www.nihpromis.org/about/instructional
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Item Response Theory and Computer-
Adaptive Testing 

 Reduces the amount of time required to complete assessments and 
increases precision by asking only those questions that are relevant 
to the person’s functional level. 

 In an adaptive test, as the person responds to items, revised 
estimates of functional levels are estimated, and then subsequent 
items for administration are chosen accordingly. 

 Computer-adaptive testing (CAT) employs an algorithm that selects 
items directly tailored to the person, and shortens or lengthens the 
test to achieve either the desired precision or a preassigned item 
stopping rule.  

 Item response theory (IRT) methods are used to create hierarchically 
ordered item banks, and then CAT software algorithms select items 
to match the person’s functional level.  

Haley et al.  J Clin Epidemiol 2006;59:1174-82. 
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1. Item Bank  

2. Select an Item  

3. Administer the Item 

4. Score  
Calculation 

5. Apply Stop  
Rules 

stop 

go 

CAT process …………….. 

6. Generate a Functional  
Score  

 
Source: Alan Jette 
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Steps involved in creating a CAT 

1 • Specify construct 

2 • Develop item pool 

3 • Evaluate and modify pool (clean the pool) 

4 • Assessment properties of measure (IRT fit) 

5 • Create item bank and short forms 

6 • Calibrate to IRT model 

7 • Test for differential item functioning (DIF) 

8 • Starting and stopping rules 

Lecture by:  Karon F. Cook, PhD, Dept. of Rehab. Medicine, University of 
Washington, Seattle, WA   March 10, 2011  
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PROMIS Qualitative Item Review 

From DeWalt DA, Rothrock N, Yount S, Stone AA.  Evaluation of Item Candidates:  The 

PROMIS Qualitative Item Review.  Medical Care; 2007(5):S12-S21. 

1 • Identification of items 

2 • Item classification and selection 

3 • Creation of items 

4 • Item revision 

5 • Focus group studies 

6 • Cognitive interviews 
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PROMIS began by depositing items into an item library from 
well-established instruments and from inclusive searches 

Thousands of items relevant to the domains PROMIS was trying 
to measure were selected 

For each item the instructions, the stem, the response options, 
the time frame, and the instrument of origin was documented 

• http://www.nihpromis.org 

Identification of items 
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In order to sort the thousands of items, they were placed 
in common “bins” by the content of their stem and 
“winnowed” out if they were deemed redundant or 
inferior to alternative items in the same bin. 

Items were then reviewed and revised to:  1)  be 
consistent in the style of questions, 2)  meet the literacy 
requirements (6th grade level) and 3)  be consistent in set 
of response options and timeframes. 

• http://www.nihpromis.org 

Expert Review:  Item Classification, Selection, 
Creation and Revision 
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1) to confirm the definitions and identify 
common language related to the domain 
and  

2) to identify important gaps for future 
PROMIS item banks 

• http://www.nihpromis.org 

Focus Group Studies have 2 aims 
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“To identify potentially problematic items and response 
scales and help to clarify items that were not easily 
understood and answered” 

PROMIS used a retrospective verbal probing technique 
where a participant completes a paper and pencil 
version of the measure followed by an interviewer 
asking probes for the basis for the response. 

• http://www.nihpromis.org 

Cognitive Interviews 
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In PROMIS, the Physical Function latent trait is defined as the "ability to carry out 
various activities that require physical capability, ranging from self-care (basic 
activities of daily living (ADL)) to more-vigorous activities that require 
increasingdegrees of mobility, strength, or endurance" 
[http://www.nihpromis.org/].1 

1.  Bruce B, Fries J, Ambrosini D, Lingala B, Gandek B, Rose M and Ware J.  Better 
assessment of physical function:  item improvement is neglected but essential.  
Arth Res&Ther 2009, 11:R191. 

2.  Rose M, Bjorner J, Becker J, Fries J, Ware J.  Evaluation of a preliminary physical 
function item bank supported the expected advantages of the PROMIS.  J Clin Epi 
2008, 61:17-33. 

Developing the PROMIS Physical Function 
Item Bank 
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Bruce et al. 2009 
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HAQ:  Health Assessment Questionniare 

WOMAC:  Western Ontario and McMaster 
Universities osteoarthritis index 

SF-36 

SIP:  Sickness Impact Profile 

Item Identification 
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Figure 3.  Measurement Precision in Relationship to Theta 

Rose et al. 2008 
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PROMIS Assessment Center 

•http://www.assessmentcenter.net/ 
 

•Create a publicly available system that can be added to and modified periodically 
and that allows clinical researchers to access a common repository of items and 
computerized adaptive tests 
 
(Objectives from:  http://www.nihpromis.org/Web%20Pages/History.aspx Assessed:  
01/19/11 

http://www.assessmentcenter.net/
http://www.nihpromis.org/Web Pages/History.aspx
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(From:  http://www.nihpromis.org/about/instructional  Assessed 10/30/13) 

PROMIS Instructional Videos 

What is PROMIS and PROMIS Instruments 
The video below connects to a playlist of six training webinars on PROMIS, PROMIS 
instruments and Assessment Center, developed by Nan Rothrock (Northwestern 
University). 

The six videos are:  
 
Part 1. What is PROMIS?  
Part 2. PROMIS Instruments 
Part 3. What is CAT? 
Part 4. PROMIS Instrument Development 
Part 5. PROMIS Instrument Reliability and Validity 
Part 6. Introduction to Assessment Center 

http://www.nihpromis.org/about/instructional


26 

(From:  http://www.nihpromis.org/about/instructional  Assessed 10/30/13) 

http://www.nihpromis.org/about/instructional
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https://www.assessmentcenter.net/ 
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(From:  http://www.nihpromis.org/about/instructional  Assessed 10/30/13) 

http://www.nihpromis.org/about/instructional
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(From:  http://www.nihpromis.org/about/instructional  Assessed 10/30/13) 

http://www.nihpromis.org/about/instructional
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How do I score PROMIS instruments? 

 CATs are scored as they are administered by Assessment Center. A 
theta estimate is calculated after each response.  

 Short forms and Profiles are scored by Assessment Center after the 
instrument has been completed. Scoring instructions for short forms 
are also available on the Assessment Center homepage under the 
Scoring Manual hyperlink  

 T-score metric 
 Mean =50 
 SD = 10 

 Most PROMIS US General (note:  not necessarily healthy) Population 
(from the 2000 Census) 

 NIH effort called Prosetta Stone (www.prosettastone.org) which allows a 
researcher to transform scores  (via score transformation tables) 
from other commonly used PROs measures to the PROMIS metric 

From: Training webinars on PROMIS, PROMIS instruments and Assessment Center, 
developed by Nan Rothrock (Northwestern University) and 
http://www.assessmentcenter.net/documents/FAQ.pdf, Accessed: 10/30/2013 

http://www.prosettastone.org/
http://www.assessmentcenter.net/documents/FAQ.pdf
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Lessons Learned 

•Server certifications from your own 
institution to use the PROMIS 
Assessment Center 
 
•PROMIS AC Lite can be downloaded to a 
secure encrypted laptop for data 
collection and then transferred to your 
own institution’s server 

• Cannot use tablets with AC Lite 

• For AC Lite, laptop needs certain hardware and 
software specifications 
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PROMIS Assessment Center Resources 

•Assessment Center User Manual (pdf to download) 
 
•Training workshops at Northwestern University 
 
•Video Tutorials available on Assessment Center homepage:  
www.assessmentcenter.net 
 
•Software application has a help function 
 
•Help Desk 

• help@assessmentcenter.net 

• (877)283-0596 
 

 From: Training webinars on PROMIS, PROMIS instruments and Assessment Center, 
developed by Nan Rothrock (Northwestern University) and 
http://www.assessmentcenter.net/documents/FAQ.pdf, Accessed: 10/30/2013 

http://www.assessmentcenter.net/
mailto:help@assessmentcenter.net
http://www.assessmentcenter.net/documents/FAQ.pdf



