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Abstract

Patient-reported outcome measures (PROMs) assess health outcomes from the patient’s 

perspective. The National Institutes of Health has invested in the creation of numerous PROMs 

that comprise the PROMIS, Neuro-QoL, and TBI-QoL measurement systems. Some of these 

PROMs are potentially useful as primary or secondary outcome measures, or as contextual 

variables for the treatment of adults with cognitive/language disorders. These PROMs were 

primarily created for clinical research and interpretation of group means. They also have potential 

for use with individual clients; however, at present there is only sparse evidence and direction for 

this application of PROMs. Previous research by Cohen & Hula (2020) described how PROMs 

could support evidence-based practices in speech-language pathology. This companion article 

extends upon that work to present clinicians with implementation information about obtaining, 

administering, scoring, and interpreting PROMs for individual clients with cognitive/language 

disorders. This includes considerations of the type and extent of communication support that is 

appropriate, implications of the relatively large measurement error that accompanies individual 

scores and pairs of scores, and recommendations for applying minimal detectable change values 

depending on the clinician’s desired level of measurement precision. However, more research is 

needed to guide the interpretation of PROM scores for an individual client.
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Introduction to the PROMIS, Neuro-QoL, and TBI-QoL Measurement 

Systems

Patient-reported outcome measures (PROMs) quantify aspects of health status from the 

patient’s perspective, without interpretation by a healthcare provider or anyone else about 

how the patient functions or feels.1 PROMs can assess many different facets of health status 

from multiple angles, such as symptom frequency, intensity, or burden; perceived difficulty 

completing a task; or restricted participation because of a condition. They are particularly 

useful in quantifying constructs for which there are no physical or behavioral markers2 or for 

which the patient is the only valid rater, as in the case of subjective, unobservable constructs 

like stigma.3 Describing these questionnaires as outcome measures suggests that they assess 

the target of a treatment and are psychometrically sensitive to change, although the same 

measures may be used for other applications as well.

PROMs are not novel but were given a place of prominence beginning around 2000 with 

the formalization of evidence-based practice and person-centered care.3–5 PROMs were 

developed primarily for research purposes, however, there is a growing need and interest 

from clinicians to use these measures in clinical settings. Unfortunately, the research to 

guide speech-language pathologists (SLPs) in their use of PROMs with individual clients 

is sparse. Cohen & Hula3 broadly described how SLPs could use PROMs to support 

their delivery of evidence based practice. This article aims to extend that discussion 

to discuss implementation information for SLPs about obtaining, administering, scoring, 

and interpreting PROMs for individual clients with cognitive and language disorders. 

Specifically, this paper describes implementation information for clinicians related to three 

large sets of PROMs: the Patient Reported Outcomes Measurement Information System 

(PROMIS),6 the Quality of Life in Neurological Disorders (Neuro-QoL) measurement 

system,7,8 and the Traumatic Brain Injury - Quality of Life (TBI-QoL) measurement 

system.9 There are other, similar PROMs that are relevant to speech-language therapy like 

the Communication Participation Item Bank (CPIB)2 and Aphasia Communication Outcome 

Measure,10 but these are discussed elsewhere,11 including other articles in this issue.

As described further in Cohen & Hula3 and by other researchers,6,12,13 the PROMIS 

initiative was first funded by the National Institutes of Health (NIH) in 2004. In order “to 

see and understand the full picture of how a disease, condition, or treatment affects patients, 

researchers needed an accurate, evidence-based tool for measuring symptoms…from the 

patient’s perspective(p.36).”14 Rather than researchers using different PROMs to assess 

the same construct, like anxiety, the intention of PROMIS was to create a single system 

with multiple PROMs (or “item banks”) that would measure various health constructs 

experienced by the general public, as well as by those with chronic conditions. An item 

bank is a set of individual items that measure the same construct of interest and have shared 

meaning across individuals. Item banks differ from conventional multi-item measures such 

that item banks typically contain a larger number of items but are often administered using 

select subsets of items using special procedures, explained in more detail below. At the time 

of this writing, within PROMIS there are 253 item banks for adults, 62 child self-report item 

banks (ages 8-17), and 58 parent proxy-report item banks (ages 5-17). Previous PROMs of 
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similar constructs still exist of course, and group-level scores from many of these legacy 

measures can be psychometrically linked to the PROMIS metric for comparison and data 

aggregation.15

The Neuro-QoL measurement system was developed around the same time as PROMIS 

by many of the same investigators, with the intention to measure constructs that apply 

more specifically to people with neurological conditions rather than to the general public. 

Originally, Neuro-QoL had 12 adult item banks that were calibrated on adults with stroke, 

multiple sclerosis, Parkinson’s disease, epilepsy, and amyotrophic lateral sclerosis (ALS). 

There are now additional item banks that were calibrated on individuals with Huntington’s 

disease. Most relevant to adults with cognitive and language disorders receiving speech/

language services, Neuro-QoL includes item banks that assess perceived cognitive function, 

ability to participate in social roles and activities, satisfaction with social roles and activities, 

speech difficulties, and swallowing difficulties. Neuro-QoL also includes a 5-item scale that 

assesses functional communication, but this would not be useful to clinicians because the 

scale is uncalibrated.

The last measurement system presented here is the Traumatic Brain Injury – Quality of Life 

(TBI-QoL) measurement system.9 The TBI-QoL system is composed of 22 item banks and 

scales specific to adults with TBI that can also be interpreted as composite scores.16 Most 

relevant to adults with cognitive and language disorders receiving speech/language services, 

the TBI-QoL system includes item banks that assess functional communication,17,18 

cognitive function generally and executive function specifically,19 emotional and behavioral 

dyscontrol, ability to participate in social roles and activities, and satisfaction with social 

roles and activities.20

PROMs that comprise these measurement systems (PROMIS, Neuro-QoL, and TBI-

QoL) were developed using similar methods and standards and were calibrated using 

the same item-response theory (IRT) models, which confer a number of measurement 

advantages.21–23 For more information about the applications of IRT-based measurement 

in speech-language pathology, the reader is referred to other articles in this issue as well 

as Baylor et al.24 and Yorkston & Baylor.11 One characteristic of IRT that is important to 

highlight for the purposes of this article is that IRT models allow a person’s score to be 

estimated in several different ways. Within an item bank there are often several questions 

(or “items”) and, although every item could be administered, good measurement precision 

can be achieved with relatively small subsets of items in different combinations. Items in 

the bank differ from one another in terms of how well they assess different score ranges. 

For example, in an item bank of physical functioning, the item “I can get out of bed 

without assistance” is better for assessing someone with a low level of physical functioning, 

while the item “I can run a marathon” is better for assessing a person with a high level of 

functioning.

One way that clinicians can administer items from an item bank is by using “short forms,” 

which are predetermined subsets of items. PROMIS, Neuro-QoL, and TBI-QoL short forms 

generally include 10 items or fewer. Unless otherwise specified, the short forms that are 

widely distributed assess the full range of the health construct. However, short forms 
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can also be constructed that target a specific score range (e.g., high versus low physical 

functioning) or a subpopulation. For example, the CPIB has a condition-generic 10-item 

short form,2 but one that is specific to hearing loss is also under development.25 In general, 

short forms with more items (e.g., 10 items) have better measurement precision than those 

with fewer items (e.g., 4 items).

Alternatively, some IRT PROMs can be administered by computerized adaptive test (CAT). 

CATs automatically report the PROM score, whereas the user has to use a lookup table to 

find the T-score and standard error of measurement associated with the manually calculated 

raw score on a short form. A CAT is a computerized administration of items from an 

item bank in a flexible way that “zeroes in” on the respondent’s score generally with 

the same or fewer number of items than a short form and with better precision.21,26 As 

the name indicates, CATs require a computer, often with an internet connection, which 

may not be feasible in some clinical settings. CAT administrations can be customized by 

the administrator to include different stopping rules. For example, the administrator could 

set the CAT engine to administer items until a desired level of measurement precision is 

reached (typically Standard Error of Measurement < 3 on the T score metric) or until a 

maximum number of items, if respondent time/burden is a salient factor. For a more detailed 

description of CATs, we direct readers to Fergadiotis, Casilio, & Hula 27.

Obtaining Measures

PROMIS and Neuro-QoL item banks and short forms are free for use and are available 

on healthmeasures.net. The reader is referred to the “Search and View Measures” feature 

specifically. Search results will include links to a scoring guide that includes a lookup table 

to convert raw scores to T-scores. TBI-QoL measures and scoring tables can be obtained 

by emailing tbi-QoL@udel.edu. Users of the Research Electronic Data Capture (REDCap) 

software can download PROMIS, Neuro-QoL, and TBI-QoL Measures from the REDCap 

shared library or import these measures directly into their project, including auto-scored 

and CAT versions. At the time of this writing, health systems using the electronic health 

record systems by Cerner or Epic (2017 version or later) may have access to many PROMIS 

measures, including CAT versions.28 To learn about other ways to administer and score 

PROMs, readers are referred to healthmeasures.net.

We recommend that users search for specific PROMs by searching the more condition-

specific PROM systems before the more condition-generic systems. That is, if the user is 

assessing a client with TBI, we recommend that the user first see if the construct that they 

want to assess is available within the TBI-QoL measurement system. If not, we recommend 

that they then search Neuro-QoL, then PROMIS. If the user is assessing a client with 

another (non-TBI) neurological condition, we recommend that they search Neuro-QoL then 

PROMIS. Some constructs (e.g., anxiety) that are assessed by multiple PROM systems, have 

item banks that are in fact psychometrically linked. For example, the TBI-QoL versions of 

some measures produce a score on the PROMIS or Neuro-QoL metric. The reader is referred 

elsewhere for more information about this topic.9,15
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Administering PROMs to Adults with Cognitive and Language Disorders

PROMIS measures were developed to be valid for people with chronic conditions broadly. 

Neuro-QoL adult item banks were developed to be valid for people with acquired 

neurological conditions, but to our knowledge did not include stroke survivors with aphasia 

and did not systematically assess the cognitive abilities of respondents. Although more 

evidence for validity with particular cognitive and language conditions could be useful, we 

think there is sufficient evidence for validity for these measures to be used with adults 

with acquired cognitive and language disorders. Based on our own experiences and previous 

research, we recommend the following procedures for administering PROMs to adults with 

acquired cognitive and language disorders.

In order to make the PROMs more accessible, clinicians may want to make superficial 

changes to the appearance of the short form, by changing, for example, the font size 

or spacing on the page or by excluding distracting information, like the item ID.29–31 

Additionally, the phrasing of the response option might be superficially modified to be 

grammatically correct. For example, some items ask, “how much difficulty…” with one 

response option being “none” (as in “none difficulty”) instead of “no difficulty.” Clinicians 

should be careful not to change the meaning of the item or response options when making 

such modifications.

Research conducted thus far has supported the use of an administrator to help support 

the respondent’s understanding of and response to PROMs.32 Although it is possible that 

the presence of an administrator could bias the respondent’s responses, previous research 

indicates that the bias is small when assessing relatively non-sensitive constructs.33,34 

However, when feasible, a person other than the treating clinician might administer the 

PROMs in order to minimize any pressure on the client to report feeling better or worse than 

they are (e.g., to make the clinician feel good or to justify more treatment).

For clients with cognitive and language disorders, the administrator should be trained 

to provide multimodal communication support guided by the principles of supported 

conversation, such as using simple sentences, writing or circling key words and phrases, 

gesturing, summarizing, asking yes or no confirmation questions, observing non-verbal 

language, and allowing plenty of time to respond.35–37 Tucker et al.32 proposed a specific 

system of communication support for PROMs that has been used successfully with adults 

with post-stroke aphasia.38,39 This hierarchy includes (a) repeating the question and choices, 

(b) simplifying and restating the question and reviewing the choice scale, (c) re-explaining 

the entire choice scale and repeating the question, (d) combining a yes-no question with 

the scale and response options, and (e) presenting the next question. An administrator 

can help the respondent understand relatively superficial aspects of the item, but should 

not define a core concept for which the respondent’s subjective interpretation is the point 

of the assessment.40 For example, one item in the Neuro-QoL Satisfaction with Social 

Roles and Activities item bank is “I am satisfied with my ability to do things for fun 

outside my home.” The response options are not at all, a little bit, somewhat, quite a 
bit, very much. It would appropriate for the administrator to rephrase word “satisfied” 

(e.g., “feel good about”). It would also be ok for the administrator to repeat/emphasize 
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that the response options indicate different levels of agreement with the statement, for 

example, that “somewhat” communicates stronger agreement than “a little bit.” But the 

administrator should not try to concretize the difference between the two because the point 

of the assessment is to capture the patient’s subjective experience of the intensity/frequency 

of their symptoms. We acknowledge that this may be a different appraisal process for adults 

with cognitive and language disorders than for neurotypical adults41, and more research is 

needed in this area.

To support the language skills of clients, one useful strategy is to allow nonverbal responses 

(e.g., by pointing to a response option). Alternatively, the respondent could hold up a certain 

number of fingers to indicate their response (refer to Figure 1). This is especially useful 

when administering PROMs by video call. Clinicians, however, should be attentive to the 

raw score values associated with each response because items with the same response option 

may be scored in different directions from one another.

Despite these accommodation efforts, some respondents may be unable to complete some 

or all PROMs depending on how cognitively/linguistically demanding the PROM is.3 It is 

reasonable to think that clients who are unable to provide informed consent for treatment 

are also unable to provide thoughtful responses to PROM items. However, that is a relatively 

low bar for many clients, and it remains largely up to the clinician’s judgement to decide 

whether the client is able to provide thoughtful responses. It is worth remembering, however, 

that a client’s perspective does not need to cohere with the perspective of the clinician 

or a caregiver in order to be “valid.” There are instances when the client’s report may 

be inaccurate, for example, if a client with hemiplegia reports that they can easily run a 

marathon. But even in these instances, the client’s report should be assumed to be a valid 

reflection of what they perceive to be true. Ultimately, PROMs are not intended to be 

the only source of clinical measurement; they are most useful when combined with other 

clinical information like performance-based and clinician-reported assessments.3

The clinician may want to solicit the perspective of a proxy respondent, although the use 

of one is controversial (see other articles within this issue). Specific to PROMIS and Neuro-

QoL measures, the HealthMeasures website says that a caregiver proxy can be used with 

the following prompt: “The following questionnaires will ask about your care recipient’s 

symptom and activity levels; about his/her ability to think, concentrate and remember things; 

questions specific to his/her condition; and questions related to his/her quality of life. Please 

answer the following questions based on what you think your care recipient would say 
(emphasis added)”.40 An alternate kind of proxy report (also called an informant report) is 

where the respondent provides their own perspective of the patient’s condition.

Score Interpretation

PROMIS, Neuro-QoL, TBI-QoL, and similar PROMs produce norm-referenced 

standardized scores, meaning that a client’s raw score is expressed in terms of how it 

relates to scores produced by a comparison or reference sample. Most normative samples are 

normally distributed, meaning that the scores form a symmetrical, bell-shaped curve. Figure 

2 shows an example of a normal distribution where the x-axis represents the various PROM 
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scores that were produced by members of the normative sample, and the y-axis represents 

the number of people that produced that score. The mean, median, and mode are the same 

value, which is the score produced by the most people.

Normal distributions have predictable properties, such as the percentage of scores that 

fall within various distances from the mean. Typically, the distance from the mean is 

communicated in terms of standard deviation (SD) units, where nearly 100% of the 

distribution falls between −3.0 and +3.0 SD from the mean. A Z-score is the most basic 

standardized score that expresses how many SD units separate that client’s score from the 

reference sample mean. For example, a Z-score of −1.0 means the client’s score was 1 SD 

below the mean of the reference sample (see the person in blue in Figure 2). For normative 

samples that are normally distributed (i.e., form a bell-shaped curve), this means the Z-score 

of −1.0 is greater than or equal to 16% of scores produced by the reference sample (the 16th 

percentile).

The distance between a particular client’s score and the mean of the normative sample can 

be reported in other ways as well. In fact, most PROMs describe a client’s performance 

using a T-score, which is simply a linear transformation of a Z-score. Whereas interpretation 

of Z-scores involves negative numbers and decimal places, a T-score generally does not. To 

convert from a Z-score to a T-score, one simply multiplies the Z-score by 10 and adds 50 

(T = Z(10)+50). Similarly, to convert in the other direction: Z = (T-50)/10. The reader is 

referred to Figure 2 for a comparison of standardized scores

How to Interpret a Single PROM Score

There are two major ways that PROM scores are interpreted for an individual client. One 

is by interpreting a single score, for example, from a single assessment session before 

treatment. The second is by comparing how much better or worse a score is than a previous 

score, for example, from before to after treatment. Ways to answer those questions are 

discussed below. Much of this information comes from healthmeasures.net – the online hub 

for PROMIS, Neuro-QoL, and related measurement systems – but with more elaboration 

and emphasis on content that is most relevant to SLPs treating adult clients with cognitive 

and language conditions.

Distance from the normative sample mean

Norm-referenced standardized scores, like T-scores, express the distance between a 

particular client’s score and the mean of the normative sample. Because the normative 

sample typically forms a bell-shaped, normal curve, scores that are increasingly far from 

the mean are less common. Thus, distance from the mean communicates the typicalness 

of the score compared to the reference group, which is often interpreted as a marker of 

how remarkable the score is. For example, on a PROM of perceived cognitive function 

(where higher scores indicate better perceived functioning), a score of T=40 is −1.0 SD 

(16th percentile) below the reference sample, which indicates that the person perceives 

their cognition to be worse than 84% of how people in the reference sample perceive 

their cognition. Of course, the critically important consideration is the composition of the 

reference sample.
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Many scores reference a normative sample whose demographics mirror the general 

population, for example, mirroring results from a recent U.S. Census. This is true for 

most PROMIS and Neuro-QoL scores.6–8 For those general-population reference samples, 

distance from the mean has intuitive meaning. For example, if someone’s symptoms of 

anxiety are greater than what is experienced by 98% of others in the U.S., it makes sense 

to interpret that level of anxiety as being unusually high. The website healthmeasures.net 

includes a number of guides for interpreting PROMIS and Neuro-QoL PROMs. For some 

PROMs, only scores in a single direction are interpreted as being clinically relevant. For 

example, only scores below T=45 on the PROMIS v2.0 Cognition Item Bank are interpreted 

(Figure 1, Interpretation A): mild (45>T>40), “moderate” (40>T>30), or “severe” (T>30). 

Anything above 45 is considered “within normal limits.” On the other hand, PROMs of 

other constructs, like PROMIS Bank v2.0 - Satisfaction with Social Roles and Activities, are 

interpreted both above and below the mean (Figure 1, Interpretation C): very low (T<30), 

low (30<T<40), average (40<T<60), high (60<T<70), or very high (T>70).

Rather than referencing a general population sample, other PROMs reference a sample of 

people with a particular medical diagnosis or clinical condition (e.g., people with traumatic 

brain injury [TBI] or aphasia). These reference samples are most often used when the 

construct being measured is not widely experienced by the general population (e.g., bladder 

and bowel management problems) and especially when the primary application of the 

measure is to determine greater than/less than relationships between people or timepoints, 

rather than to determine whether the level of the construct is typical or not. For example, 

the ACOM references a sample of people with post-stroke aphasia.10 It measures perceived 

functional communication, not primarily to determine whether the client has aphasia, but 

rather to measure relative differences between people with aphasia or between timepoints. 

For clinical reference samples like those, distance from the mean is still very useful but has 

less intuitive meaning. For example, an ACOM score of T=60 means the client’s perceived 

functional communication is one SD above the mean of people with aphasia who were in the 

reference sample, which Hula and colleagues10 reported was 329 people with aphasia, 73% 

of whom had ischemic stroke, 52% of whom had aphasia only (no motor speech disorder), 

etc.

Whereas for a general population sample, T=50 suggests normal/average/typical symptoms 

or function, this is not necessarily true for clinical reference samples, where T=50 might 

represent mild or moderate symptoms or impairment. Understanding the composition of the 

reference sample is important when interpreting distance from the mean. Further, if there are 

multiple reference samples to choose from, the demographic and clinical characteristics of 

the samples can help the clinician decide which one is most appropriate to interpret their 

client’s score.

PRO-Bookmarking

In addition to distance from the mean of the reference sample, there are other ways 

of interpreting a PROM score. PRO-bookmarking is a qualitative method that allows 

stakeholders (e.g., patients, care partners, clinicians) to determine how score ranges should 

be interpreted. This can be especially helpful when the distance from the mean is less 
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intuitive, as with clinical reference samples. PRO-bookmarking is a relatively new method, 

reported in 7 papers since 2014.42–48

There are two main stages of this research. The first stage involves the construction of 

“vignettes” about hypothetical clients who would produce a particular PROM score, for 

example, at 0.25 or 0.5 SD intervals. Table 1 depicts the most likely responses for each 

item in the CPIB generic short form that would be selected by clients at each level of 

communication participation (T=25, 30, etc.). These are calculated based on the responses 

produced by the reference sample. Vignettes are then written about hypothetical people at 

each level by phrasing their most-likely responses as a symptom report. For example, we 

could say that “Ms. Williams’” (T=35) communication condition interferes very much with 

getting her turn in a fast-moving conversation, with giving someone detailed information, 

and with talking with someone she doesn’t know. Her condition interferes quite a bit with 

communicating with someone she knows and with communicating in a small group of 

people.

The second stage of the PRO-bookmarking process asks stakeholders to review and discuss 

the vignettes and determine whether that client’s impairment, limitation, or restriction 

should be described as normal/minimal, mild, moderate, or severe. For example, small 

panels of people with aphasia (or another condition) would review each vignette and, with 

assistance of a moderator, come to consensus about whether Ms. Williams’ experience 

represents normal communication participation or mild, moderate, or severe levels of 

restricted participation. The end result would look like Interpretations A, B, or C (Figure 

2) but would not necessarily map as neatly onto standard deviation units.

For the most part, PRO-bookmarking has not yet been reported for PROMs that are strongly 

relevant to speech-language pathology. One exception is a study by Rothrock et al.45 that 

reported cut point PROM scores on the PROMIS Item Bank v2.0 – Cognitive Function 

for clients with cancers (or cancer treatments) that affect cognition. One group of clients 

and one group of clinicians produced cut points that slightly disagreed with one another 

but grossly resembled the cut points shown in Figure 1, Interpretation A.45 Cook et al.43 

reported cut points for people with multiple sclerosis for Neuro-QoL measures of fatigue, 

physical functioning, and sleep disturbance. These may be relevant variables for clients and 

research participants with cognitive/language conditions but are not likely to be outcome 

measures. Interested readers are referred to several papers by Cohen et al. that are expected 

to be in press in 2021 and will report how the PRO-bookmarking materials and procedures 

were adapted for adults with neurogenic communication disorders, as well as the resulting 

cut points for the ACOM, CPIB, Neuro-QoL v2.0 Cognitive Functioning, Neuro-QoL v1.0 

Ability to Participate in Social Roles and Activities, and the TBI-QoL Communication Item 

Bank.

Patient Acceptable Symptom State (PASS)

The PASS estimate is a score associated with most clients feeling satisfied with their health 

in that domain. It is established after asking a number of people with the condition to 

answer an anchor question after completing a given PROM. For example, after answering a 

PROM about pain, the respondent would be asked something like “taking into account all 
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the activities you have during your daily life, your level of pain, and also your functional 

impairment, do you consider that your current state is satisfactory?”.49 The PASS is defined 

as the PROM score that is associated with at least 75% of respondents indicating that the 

state of their health in that domain is satisfactory. To our knowledge, this method has not 

yet been applied to PROMs that are strongly relevant to adults with cognitive/language 

conditions.

How to Interpret PROM Score Change

In order to understand how to interpret PROM score change, for example, investigating 

improvement from baseline, it is important to first understand measurement error. The 

observed score that a client produces on any assessment is not necessarily a perfect 

reflection of that person’s actual ability/function/symptoms/impairment (i.e., their “true 

score”). The observed score is subject to error from one or more sources: the measure itself, 

the assessment environment, the test administrator, the construct being measured, or another 

source. The degree to which a measure is free from error is known as its reliability or 

precision. IRT-based PROMs have levels of precision that vary within the construct being 

measured; they are generally more precise towards the mean of the normative distribution 

and less precise with more extreme scores.

All observed scores have a level of error that is associated with them. The error associated 

with a PROMIS or Neuro-QoL PROM score can generally be found in the same lookup 

table that the clinician uses to convert from raw scores to T-scores on a short form. This 

same error – called the standard error of measurement (SEM) – is what is used to compute 

a confidence interval around the observed score. The confidence interval expresses how near 

or far the true score is likely to be from the observed score. Highly reliable tests produce 

observed scores that are more accurate (i.e., more consistently close to the true score), as 

reflected by a smaller SEM and confidence interval. Less reliable tests produce scores that 

are less accurate (i.e., less consistently close to the true score), as reflected by a larger SEM 

and confidence interval. If one were to administer a PROM to the same person repeatedly 

(with no testing effects or change in the construct that is being measured), a highly reliable 

test will produce scores that are the same or highly similar to one another. A less reliable 

test will produce scores that are more different from one another, without any change in the 

person’s true score.

Minimal detectable change

If a clinician were to determine whether a client’s true score changed, as a result of an 

intervention, for example, it would be important to make sure that their score change was 

greater than the amount of score variability that could result from that measure’s error 

alone. The main way to do this for PROM scores is by applying a formula for what is 

referred to as minimal detectable change (MDC)50–53 or what some might call “statistically 

significant change.” There are different MDC thresholds that could be computed depending 

on how statistically rigorous the user wants to be. The most commonly used MDC value is 

based on 95% confidence in both directions (“two-tailed;” meaning without a hypothesized 

direction of change). The formula for this is MDC95 = [SEMscore1 + SEMscore2]/2) * (1.96) 

* SQRT(2). The American Speech-Language-Hearing Association (ASHA) is currently 
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developing tools for interpreting MDC95 for the PROMs that are part of its National 

Outcomes Measurement System (T. Schooling, personal communication, October 27, 2020).

Figure 3 is reproduced with permission from Kozlowski et al. (2016) and shows a tabular 

way to determine MDC95 values for the Neuro-QoL v2.0 – Cognitive Function short form. 

The user finds the column associated with the first (e.g., baseline) score and then finds the 

row associated with the second (e.g., discharge) score. An increase in PROM score that is 

below the red diagonal band is 95% likely to reflect a “real” change,” that is, an increase in 

the true score. A decrease in PROM score that is above the red diagonal band is 95% likely 

to reflect a decrease in the true score. PROM score changes that fall within the diagonal 

band are not sufficient to exceed the 95% threshold. It does not necessarily mean that the 

client did not experience real change, but it was not by enough to be statistically confident 

in the measurement of that change. Kozlowski et al.52 present similar tables for other 

Neuro-QoL short forms, and supplementary material for that article includes an Excel-based 

calculator for users to enter score 1 and score 2 and determine the MDC.

However, there is reason to think that a MDC95 may be too strict for most clinical 

applications. For example, Figure 3 shows that a client who produces a baseline 

score of T=40 needs to demonstrate an 8.3-point (0.83 SD) improvement in order to 

exceed the MDC95 threshold, which is an unusually strong effect for cognitive/language 

interventions.54,55 It may be more appropriate for the clinician to apply a less strict criterion 

of 2-tailed 90% confidence: [SEMscore1 + SEMscore2]/2) * (1.64) * SQRT(2)56,57,58(p2). If 

there is a hypothesized direction of score change, which generally there is in treatment 

settings (i.e., improvement), the clinician could apply a MDC with 1-tailed 90% confidence 

[SEMscore1 + SEMscore2]/2) * (1.28) * SQRT(2). Compared with the scenario above in 

which a score change of 8 is required for a MDC95 2-tailed, a MDC90 1-tailed only requires a 

score change of 4.7 (.47 SD).

Minimally important difference

Whereas the MDC value indicates what score change is required for “statistically significant 

change,” a complementary way to understand PROM score change is associated with 

a “clinically significant change.”59,60 This could be the minimum change value that is 

required for most clients to perceive an overall improvement. There is a lot of disagreement 

in the literature about what to call this value, much less the best way to estimate it. 

For this article, we will use the same term as healthmeasures.net, which refers to this as 

the minimally important difference (MID). However, it is also called minimal clinically 

important difference (MCID), subjectively significant difference, clinical significance, 

minimally detectable difference, and many other terms.59 This value is estimated a number 

of different ways, although ultimately a single threshold will not represent meaningful 

change across different people, conditions, contexts, or levels of severity.60

The most common way to estimate the MID value is to compare PROM score change 

against an anchor that is external to the PROM. For example, if one were to administer 

a PROM of perceived cognitive function at multiple timepoints, the anchor could be 

a retrospective global rating of change such as, “Overall, since you began cognitive 

rehabilitation, how have your cognitive abilities changed?” (response options = a lot worse, a 
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little worse, no change, a little better, a lot better). With dozens or hundreds of respondents, 

it could be estimated what mean PROM score change was associated with respondents who 

also said “a little better” overall. This would be interpreted as the PROM score change 

associated with a small noticeable improvement.

MID values can be very useful when interpreting group data, such as from a clinical 

trial where even small effects could be statistically significant because of relatively small 

measurement error. MID estimates allow researchers to determine how many people in 

the trial experienced a score change that is believed to be perceptible and meaningful. At 

the time of this writing, healthmeasures.net reports that MID thresholds for PROMIS and 

Neuro-QoL measures are generally between 0.2 – 0.6 SD (2.0 – 6.0 units on the T-score 

metric).

MID thresholds may also be useful when matching clients to treatments. For example, 

an orthopedic surgery group reported that candidates for a particular surgery whose self-

reported physical function was above T=42 on PROMIS Physical Function were only 6% 

likely to experience a clinically meaningful improvement (i.e., produce a T-score after 

surgery that exceeded the MID threshold).61 Similarly, this same group reported that surgical 

candidates with a PROMIS Pain Interference T-score below 55 were only 5% likely to 

obtain meaningful pain relief. In this way, individual clients can be assessed at baseline 

and evaluated for their likely benefit based on contextual and clinical variables. To our 

knowledge, this has not been done in the field of speech-language pathology, but it seems 

like a worthwhile endeavor. For example, two clients with post-TBI pragmatic language 

challenges could be matched to one treatment over another based on relevant variables, 

e.g., as assessed by TBI-QoL scores of executive functioning, behavioral dyscontrol, or 

functional communication.

It is less clear whether and how the MID should be used retrospectively, once a client 

is enrolled in therapy. Because the error associated with two scores from an individual is 

relatively high, the MID is likely to be smaller than the MDC. This means that there is not 

enough measurement precision to detect a change that is perceptible to clients. The logic of 

the MID is also questionable when applying group-derived indices of meaningful change to 

an individual client. The MID is an attempt to humanize score change, to anchor quantitative 

ratings against what is meaningful to a representative sample of people with the condition. 

But for an individual client, the clinician simply could ask them whether they perceive a 

meaningful change. If the client denies experiencing meaningful change, the perspectives of 

other people with that condition are largely irrelevant. The MID may serve as an estimate for 

what PROM score would be required for most clients to notice, but ultimately the client in 

question can tell you whether they notice an improvement or not.

Cook et al.62 proposed a clever way of estimating MID thresholds prospectively rather than 

retrospectively (which can be biased)63,64 that they called the Idio-Scale Judgement method. 

In that study, 500 participants with multiple sclerosis (MS) rated their own fatigue on the 

Neuro-QoL Fatigue item bank. They were then shown vignettes that were 0.2 SD units away 

from their own score and asked to decide whether each symptom level would represent a 
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significant improvement or decline that would make a difference in their own daily life. The 

smallest change rated by that client as such was interpreted as their prospective MID.

Although Cook et al.62 ended up pooling these values to create group mean estimates, 

we think a similar method could be very useful for clinicians wanting to estimate the 

MID of individual clients. As part of the initial evaluation, clinicians administering a short 

form or full item bank could ask their client to complete the measure as usual, indicating 

current function or symptoms. Using the same form (but maybe a different color pen) 

they could then ask the client to indicate the smallest change in one or more PROM 

items that they would accept as a meaningful improvement (e.g., to make a difference in 

their daily life). The score change associated with that change could be interpreted as that 
client’s MID. This seems particularly in the spirit of PROMs, which are intended to assess 

health from the patient’s perspective. This is similar to what Zeppieri & George65 called 

“patient-determined success criteria.” These authors studied 225 consecutive patients with 

musculoskeletal pain in an outpatient sports medicine physical therapy clinic and found that 

clients were quite consistent in their success criteria over time. Interestingly, the criterion 

score set by most clients (assessed prospectively) was higher than published MID values 

(assessed retrospectively). The reason for this is not entirely clear but it may be the case 

that clients are more satisfied with smaller gains than they would have predicted. Changing 

standards of comparison are discussed later in a section on “response shift.”

The prospective setting of patient-centered success criteria is similar to goal attainment 

scaling (GAS), in which the client and clinician collaboratively develop a quantifiable, 

measurable rating scale of progress towards a personalized goal. 66 PROMs are supposed to 

have content that is representative of a health construct (e.g., communication participation 

broadly), whereby GAS goals are more granular and specific to the person (e.g., ordering 

at a restaurant). The two methods of measure serve as interest complements of one another, 

however, PROM score change may be better reflect generalized improvements from therapy. 

For example, improving a client’s ability to order at a restaurant affected enough other 

behaviors so as to be detectable on a general PROM of communication participation.

Practical advice

PROMIS and Neuro-QoL were originally intended for clinical research purposes14 which 

most often involve groups of clients and relatively small measurement error. Although there 

is great interest in using them for clinical practice purposes, with the exception of Kozlowski 

et al.,52 there is very little concrete guidance, at the time of this writing, about how to use 

these measures in the service of an individual client and in the context of relatively large 

measurement error. Below is a summary of our recommendations for current practice with 

individual clients who have cognitive/language disorders, acknowledging that better data 

and more consensus in the field may yield better recommendations in the coming years. 

For example, the journal Quality of Life Research is planning a special issue on assessing 

meaningful change.

1. Choose reliable measures. If the clinician is going to measure something, they 

should do it with the highest level of measurement precision that is feasible 

for the client and setting. For assessing individual change over time, the test-
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retest reliability is particularly important. Intraclass correlation coefficient (ICC) 

values between 0.75- 0.90 are considered “good,” and those over 0.90 are 

considered “excellent”.67 More reliable assessments generally require more time 

to administer, but the resulting scores are associated with smaller confidence 

intervals and are better able to reflect real change when it happens. Concretely, 

this means using a CAT when feasible with a requirement for a reasonably 

small error (e.g., SEM < 3 or smaller on the T score metric), because a 

CAT can be more precise even if the same or fewer items are administered 

than exist on a comparable static short form 68. Greater reliability can also be 

achieved by choosing a longer short form (e.g., 10-item instead of 4-item) from 

healthmeasures.net. .

2. Consider using a one-tailed MDC threshold to assess reliable PROM change in 
one direction. For most clinical contexts, a MDC95 is probably too strict for 

interpretation of individual clients’ PROM change scores. For example, Lapin 

et al.69 reported on 337 individuals 1 month and 6 months after stroke who 

completed four PROMIS measures alongside global ratings of change. In the 

domain of physical functioning, 66% of participants endorsed at least minimal 

improvement on the global rating of change, 53% produced a change score on 

PROMIS Physical Functioning that exceeded the MID for that measure, but 

only 22% produced a change score that exceeded the MDC95 threshold (6.5 

T-score units). A MDC90 1-tailed may be more appropriate for interpretation 

of an individual client’s PROM score change when there is a directional 

hypothesis (e.g., that the client’s score will improve with rehabilitation services). 

A reanalysis of the Lapin et al.69 data with a MDC90 1-tailed (3.0 T-score units) 

revealed that approximately 50% of participants would have exceeded that 

threshold, which is closer to those who reported minimal global improvement 

and very close the number of people whose change scores met criteria for 

the MID. There is a tradeoff, similar to the tradeoff between sensitivity and 

specificity of a cutoff score, between failing to detect real change when it 

happens because the threshold was too high (false negative), and overinterpreting 

score change due to error because the threshold was too low (false positive). 

There is no “right” answer about how strict versus lenient the criterion should be. 

Our recommendation for most clinical settings is the MDC90 1-tailed.

a. Given the MDC95 value, the MDC90 1-tailed value can be computed 

like this: MDC90 1-tailed = [MDC95 / 1.96] * 1.28. The RehabMeasures 

Database is an excellent resource for finding MDC95 values, and ASHA 

is currently developing tools for interpreting MDC for the PROMs that 

are part of its NOMS (T. Schooling, Personal Communication, October 

27, 2020).

b. Given the two PROM scores and their associated SEM, the 

MDC90 1-tailed can be computed with this formula: [SEMscore1 + 

SEMscore2]/2) * (1.28) * SQRT(2).
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c. Given the test-retest reliability of the measure, the MDC90 1-tailed can be 

computed like this: [(10 * SQRT(1-ICC)) * 1.81]. Some have advocated 

for using estimates of internal consistency as the estimate of reliability, 

but we agree with those who advocated that the test-retest estimate is 

more appropriate.70

3. Consider using the patient-centered Idio-Scale Judgement method that we 

proposed above to estimate the MID for an individual client.

4. Look for trends over time. If a PROM is administered at several timepoints (e.g., 

every 5 sessions), a continuing positive trend likely reflects real change, whereas 

erratic fluctuations around the baseline score are more likely due to error. 

However, a positive trend could also be influenced by confounding variables 

such as social desirability bias and response shift (discussed below).

5. Recognize that PROMs are intended to be interpreted alongside other data. 
PROM data are intended to complement, not replace, other sources of 

information about a client. As with all clinical data, they require context and 

interpretation by a knowledgeable clinician, and are not necessarily valid or 

useful for all clients and situations.3

Response shift

PROMs assess a person’s perception (“how often do you experience that symptom?”) 

or evaluation (e.g., how difficult is it for you to [do that activity]?”) of their health71 

The cognitive processes that underlie the appraisal of one’s health are not entirely clear 

for neurotypical people, much less those with cognitive and language disorders, but it is 

believed that at least four components are involved: (a) a frame of reference, (b) a strategy 

by which individuals recall relevant details from memory, (c) a standard against which 

they appraise their health (e.g., other people with the condition or their health before the 

onset of the health condition), and (d) some algorithm that maps these components onto 

a response option72–74 “Response shift” is what happens when a PROM score changes 

not because of a change in health status but because of a change in the respondent’s 

appraisal process. For example, when asked about cognitive or communication challenges, 

an individual recovering from a stroke in an inpatient rehabilitation setting may compare 

their current health status to themself the week before, or to other people in the unit. 

However, when the individual returns home and to their usual routines and relationships, 

they may begin to see their health status as compared to their life before the stroke. A 

decline in PROM score when the individual returns home may not reflect a real decline in 

cognition or communication, but rather a change in their standard of comparison or the way 

the person defines concepts on the PROM like “difficult” or “better” or “a lot” or “health.” 

Significantly more research is needed about response shift and whether some manifestations 

of response shift are predictable or consistent across patient groups or settings.

Concluding Thoughts

Although the PROMIS, Neuro-QoL, and TBI-QoL measurement systems were designed 

for clinical research, great strides have been made to apply them to clinical practice 
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settings.75–81 ASHA has begun rolling out the inclusion of PROMs in its NOMS, which 

aims to provide useful group-level interval data to complement its ordinal functional 

communication measure data. However, there is limited research from any healthcare field 

about how PROM scores might be used with an individual client. This paper presented some 

ideas for how they might be applied to an adult client with a cognitive/language condition in 

speech-language therapy.

By assessing enough representative behaviors, impairments, and/or symptoms, a PROM 

produces a single score that describes a person’s overall level of a health construct. For this 

reason, IRT-based PROMs are a very time-efficient way of measuring contextual variables 

that are relevant to rehabilitation but that may not change with therapy – like sleep, fatigue, 

depression, mobility, and social support. For use as primary outcome measures, however, 

their application is more nuanced. Often, a clinician sets one or more goals in therapy to 

address very specific or idiosyncratic behaviors, impairments, or symptoms that may not 

match PROM items verbatim. Even if the client’s goal does closely match one or more 

PROM items, it is not clear if the client achieving their goal would “move the needle” 

enough to be reflected in a detectable change in overall PROM score. For example, in Table 

1, Mr. Brown (who produces a CPIB T = 40) reports that his communication condition 

interferes “quite a bit” with his ability to communicate in a small group of people. If he 

addressed that challenge in therapy and his response to that item changed to “my condition 

interferes… a little” or “…not at all,” the CPIB short form lookup table (not shown) 

indicates that his overall T-score would only improve +1 or +2 to T = 41 or T = 42, 

respectively. Thus, a change in that item alone is probably not sufficient to exceed published 

MDC or MID thresholds; improvement would also need to be reflected on other items. 

Consider the response differences across columns in Table 1, which illustrates most-likely 

responses at 0.5 SD intervals. In general, respondents need to change responses associated 

with 3 or 4 PROM items on the 10-item short form in order to move 0.5 SD. And because 

the categories are ordinal, it is not clear how much clinical change is required to jump a 

response category or if that amount of change is consistent across items.

For this reason, PROMs may be better able to detect changes associated with some therapy 

goals than with others: goals that match the content specificity of the PROM and are likely 

to result in smaller changes in several PROM items or bigger changes in fewer PROM 

items. For instances where they do not have the content specificity to be useful as a 

primary outcome measure, PROMs may be more useful as a secondary outcome measure 

that captures generalization of the therapy to multiple representative behaviors of the health 

construct and not just to the target behavior. For example, the client’s progress toward their 

goal attainment in everyday life may be documented with something like goal attainment 

scaling (GAS)82 while generalization may be assessed with performance-based measures 

and PROMs.

For example, semantic feature analysis is a therapy approach used to improve the naming 

of nouns, verbs, or both. The proximal goal of therapy may be to improve the naming 

of a closed set of words with the more distal goals that there would be improvements in 

naming untrained items and in the client’s ability to participate in everyday communicative 

interactions. The naming of trained words, however successful (e.g., as measured by number 
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of correct words or response latency), may not generalize enough to affect the overall 

construct of communication participation as measured by the CPIB generic 10-item short 

form (Table 1). However, this does not necessarily mean that the therapy was unsuccessful.

One future direction to improve the clinical use of PROMs might be to capitalize on the 

flexibility of IRT-based measures to create custom short forms for each client. The client and 

clinician could jointly pick PROM items that most closely align with the client’s challenges, 

needs, and therapy goals and use the patient-centered MID proposed herein to determine 

that client’s success criterion. More research and development, however, are needed to guide 

the best use of PROMs for individual clients, and the interested reader is advised to keep 

searching the literature over the coming years for more development in this area.
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Figure 1. 
Example of a Non-verbal Response System
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Figure 2. 
A Normal Distribution, Standardized Scores, and SD-Based PROM Score Interpretation

The person in blue is −1.0 SD below the mean. The person in pink is 1.5 SD above the 

mean. PROM Interpretations A and B are mirror images of one another.

Abbreviation: SD, standard deviation.
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Figure 3. 
MDC95 Thresholds for Neuro-QoL v2.0 – Cognitive Function

Reprinted from Kozlowski et al.52 with permission from the copyright holder. Other tables 

and MDC calculators available as supplementary materials to that paper.
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Table 1.

Most Likely Responses to Items
a
 on the CPIB Generic Short Form

CPIB Short Form Item
b

T-score

25 30 35 40 45 50 55 60 65

…Talking with people you 
know? 1 2 2 3 3 3 4 4 4

…Communicating when you 
are out in your community 
(e.g., errands; appointments)?

1 1 2 2 2 3 3 4 4

…Asking questions in a 
conversation? 1 1 2 2 3 3 3 4 4

…Communicating in a small 
group of people? 1 1 2 2 3 3 3 4 4

…Trying to persuade a friend 
or family member to see a 
different point of view?

1 1 1 2 2 3 3 4 4

…Talking with people you do 
NOT know? 1 1 1 2 2 3 3 4 4

…Getting your turn in a fast-
moving conversation? 1 1 1 1 2 2 3 3 4

…Giving someone 
DETAILED information? 1 1 1 2 2 3 3 3 4

…Communicating when you 
need to say something 
quickly?

1 1 1 1 2 2 3 3 4

…Having a long conversation 
with someone you know about 
a book, movie, show or sports 
event?

1 1 1 2 2 3 3 4 4

Vignettes Names
c Ms. 

Rodriguez
Mr. 
Bell

Ms. 
Williams

Mr. 
Brown

Ms. 
Garcia

Mr. 
Davis

Ms. 
Ward

Mr. 
Nelson

Ms. 
Miller

a
Response options: 1 = very much; 2 = quite a bit; 3 = a little; 4 = not at all.

b
The item stem was “does your condition interfere with…”

c
Vignette names at the bottom of the table indicate that vignettes were written about hypothetical people at those T-score levels. However, the 

vignettes included items and responses from all 46 items of the CPIB, not exclusively items that are on the generic short form.

Abbreviation: CPIB, Communication Participation Item Bank.
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