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Abstract

Purpose—To derive from the Patient Reported Outcomes Measurement Information System 

(PROMIS) fatigue item bank, a short form for individuals with multiple sclerosis (MS), the 

PROMIS-FatigueMS.

Methods—A panel of 37 clinicians and 46 individuals with MS ranked the relevance of PROMIS 

fatigue items to persons with MS. Eight items were selected for the PROMIS-FatigueMS that 

maximized relevance rankings, content coverage, and item discrimination. The PROMIS-

FatigueMS and an existing, 7-item PROMIS fatigue short form (PROMIS-FatigueSFv1.0) were 

administered to a new sample of 231 individuals with MS. Known groups and content validity 

were assessed.

Results—Scores from the short forms were highly correlated (r = 0.92). Discriminant validity of 

the PROMIS-FatigueMS scores was supported in known groups comparisons. Scores of neither 

short form exhibited an advantage in quantitative analyses. The PROMIS-FatigueMS targeted more 

of the content included in participants’ responses to open-ended questions than did the PROMIS-

FatigueSFv1.0.

Conclusions—The PROMIS-FatigueMS was derived to have content validity in MS samples. 

The validity of the measure was further supported by the ability of PROMIS-FatigueMS items to 

discriminate among groups expected to differ in levels of fatigue. We recommend its use in 

measuring the fatigue of individuals with MS.

Correspondence to: Karon F. Cook.

HHS Public Access
Author manuscript
Qual Life Res. Author manuscript; available in PMC 2017 September 22.

Published in final edited form as:
Qual Life Res. 2012 August ; 21(6): 1021–1030. doi:10.1007/s11136-011-0011-8.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Keywords

Multiple sclerosis; Fatigue; Outcomes assessment; Psychometrics

Introduction

Multiple sclerosis (MS) is characterized by numerous symptoms including physical, 

cognitive, and emotional problems, numbness, gait problems, bowel and bladder 

dysfunction, vision problems, dizziness and vertigo, sexual dysfunction, pain, depression, 

spasticity, and fatigue [1]. Fatigue is among the most common and debilitating of these 

symptoms, affecting approximately 80% of persons who have the disease [2–5]. In a 

community-based survey, more than 83% of people with MS reported experiencing fatigue 

[2], and 69% considered fatigue their worst symptom [6]. Fatigue in MS may directly impact 

participation in important roles such as employment [7, 8] and can profoundly magnify other 

MS symptoms [9]. Currently, there is no laboratory test to measure fatigue; therefore, its 

assessment is typically accomplished through self-report.

In recent years, there has been a shift to the use of modern psychometric approaches such as 

item response theory (IRT) and item banking in developing self-report health outcome 

measures. Once an item bank is developed, items can be administered adaptively (computer 

adaptive testing), and short forms can be derived from the bank to target particular 

populations or assessment contexts [10]. An example of a recent item banking effort is the 

Patient Reported Outcome Measurement Information System (PROMIS) [11]. The PROMIS 

initiative was funded by the National Institutes of Health to develop item banks to measure 

symptoms and quality-of-life indicators applicable to a range of chronic conditions. A 

unique characteristic of the scores of PROMIS measures is that scores are reported on a T-

score metric that is anchored to mean score levels in a healthy U.S. general population [12]. 

The T-score metric has a mean of 50 and a standard deviation of 10. The use of this metric 

improves the interpretability of scores. For example, a score of 60 on a PROMIS measure is 

one standard deviation above the mean of a healthy normative U.S. sample.

Among the PROMIS, item banks is one developed to measure fatigue, defined as “an 

overwhelming, debilitating, and sustained sense of exhaustion that decreases one’s ability to 

carry out daily activities, including the ability to work effectively and to function at one’s 

usual level in family or social roles” (p. 1318) [13]. Three published short forms have been 

derived from the PROMIS Fatigue bank [14]. The 7 items of Version 1 (PROMIS-

FatigueSFv1.0) were chosen to represent the range of content in the PROMIS Fatigue item 

bank. Thus, this short form is an “all-purpose” measure designed for use across chronic 

diseases. However, some have argued that the content validity of such measures should be 

evaluated in each clinical population in which the measure may be used [15].

This study had two purposes. The first was to derive from the PROMIS fatigue item bank a 

new short form, the PROMIS-FatigueMS, comprised of items relevant to individuals with 

MS. The second objective was to administer the PROMIS-FatigueMS and the PROMIS-

FatigueSFv1.0 in a new sample of individual with MS and compare the known groups and 

content validity of scores on the two short forms.
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Methods

Institution Review Board approval was obtained for each part of the study involving 

individuals with MS.

Objective 1: identify items for the PROMIS-FatigueMS relevant to the experience of fatigue 
in MS

Expert panel and participants with MS—To help identify a subset of items relevant to 

the experience of fatigue in MS, we recruited an expert panel of clinicians with experience 

treating MS and a sample of individuals living with MS. The clinician expert panel was 

recruited from among: (1) MS physicians from the Departments of Neurology and 

Rehabilitation and Medicine, University of Washington (UW), Seattle, (2) physical 

therapists and occupational therapists from the Department of Rehabilitation Medicine at the 

UW, and (3) members of the advisory board of UW’s Aging Rehabilitation Research and 

Training Center funded by National Institute on Rehabilitation Research and Disability. 

Additional physical therapist panel members were recruited by posting an invitation on the 

American Physical Therapy Association Neurological Section Listserv.

Participants with MS were recruited through a website and print advertisements as well as 

from a disability registry maintained at the UW. Individuals in the registry who had MS were 

sent an invitation letter followed by a phone call to assess their interest in participation.

Procedures

Item pool reduction: We designed sorting and ranking procedures to quantify, from the 

perspective of clinicians and persons with MS, the relevance of items in the PROMIS fatigue 

bank. The full item bank consists of 95 items, and we judged this to be too many for either 

clinicians or individuals with MS to meaningfully rank. Study investigators reduced the pool 

of candidate items in a series of successive steps. We started by dropping 13 items that 

PROMIS adopted from a previously published measure that targeted fatigue in cancer [16]. 

The remaining 82 items have one of two response sets (“Never, Rarely, Sometimes, Often, 

Always” or “Not at all, A little bit, Somewhat, Quite a bit, Very much”). Many of these 

items differ little in content, varying only in response options. For example, one item asks, 

“To what degree did you have to limit your social activities because of your fatigue?” and 

provides response options of “Not at all, A little bit, Somewhat, Quite a bit, or Very much”. 

Another item asks, “How often did your fatigue interfere with your social activities?” and 

provides response options of “Never, Rarely, Sometimes, Often, or Always”. Our prior 

cognitive interviews with persons who had disabilities documented a preference for 

frequency-based response options [17]. Therefore, we dropped items with duplicate content 

favoring items with the response options, “Never, Rarely, Sometimes, Often, or Always”.

Ratings by clinician experts: The resulting subset of 44 items (see “Appendix 1”) was 

judged by investigators to be small enough in number to be reviewed and rated meaningfully 

by a sample of clinicians. The items were duplicated onto 44, 2 inch by 3.5 inch paper note 

cards. To simplify the rating procedure, clinicians were asked first to sort the items into two 

piles—one pile representing the more relevant items to fatigue in MS and another 
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representing the less relevant items. From the “more relevant” item pile, clinicians selected 

the three items they would choose if they could only ask their MS patients three questions 

about their fatigue. Clinicians recorded the item numbers corresponding to their selections. 

Next clinicians selected the item from those remaining that they would ask if they could ask 

just one more question. This procedure was repeated until they had chosen a total of 10 

items. The three items selected as “most relevant” were assigned a ranking of “8”. The 

fourth item selected was assigned a ranking of “7”, and so on through the tenth item that was 

assigned a ranking of “1”. Thus, higher values indicated stronger preference.

Ratings by persons with MS: To reduce response burden and the cognitive challenge of the 

task for persons with MS, a subset of 20 of the 44 items was identified by the study team for 

administration to participants with MS. The 20 items are identified in “Appendix 1” (marked 

with an ‘x’ in the second column). The items were chosen in an effort to maximize: (a) 

content coverage and (b) inclusion of items with higher clinician rankings. Participants with 

MS were mailed the items on paper note cards. MS participants then followed written 

instructions to identify and record the three items of the 20 that were the most relevant to 

their fatigue. Instructions stated, “If your doctor were to ask you three (only 3) questions 

about your fatigue, what 3 questions would give your doctor the best description of your 

fatigue?” Paralleling the procedure for clinicians, participants with MS were asked to add 

one item at a time until their top 10 were identified. The procedure used for scoring clinician 

ranks also was used in scoring the rankings of participants with MS.

Open-ended questions: After participants ranked their top 10 items they were asked, “Are 

there other questions (ones not printed on the cards) that you think are needed for a good 

summary of your fatigue?” Space was provided for responses, and these were used to 

evaluate and compare the content validity of the PROMIS-FatigueMS and the PROMIS-

FatigueSFv1.0 (described in Objective 2).

Analysis—The rankings provided by clinicians and participants with MS were ordinal-

level, not interval-level, data; therefore, the appropriate average of these ranks is the median. 

However, because only 10 items per person received a rank (all others were scored as zero), 

the median clinician rankings for most items were zero. To better discriminate among item 

ranks, we calculated the arithmetic mean rank across raters, referred to hereafter as the 

“relevance index” (RI). Two RIs were calculated. One RI value was based on the rankings of 

the 20 items by participants with MS (RI-MS20), and the second RI value was based on 

expert clinician rankings of the 44 items (RI-EX44). We note that this index provides relative 

(not equal-interval-level) information about the strength of clinician and MS participant 

preferences for one item over another. Combining the results from the two ranking 

procedures, we selected items to constitute the PROMIS-FatigueMS. Items for the PROMIS-

FatigueMS were chosen to maximize three criteria: (1) high rankings by participants with 

MS, (2) high discrimination parameters based on IRT calibration, and (3) cumulatively 

representativeness of the content of the full PROMIS Fatigue item bank.
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Objective 2: in a new sample of individual with MS, compare the known groups and 
content validity of scores on the PROMIS-FatigueMS and the PROMIS-FatigueSFv1.0

Participants—Potential participants were recruited from among participants in an 

ongoing, longitudinal survey of individuals with MS. The survey was designed to assess 

quality of life of persons over time. Participants for the longitudinal study were recruited 

from the mailing list of the Western Washington chapter of the National MS Society. The 

first six administrations were at 4-month intervals; the remainder was administered every 7–

11 months. A detailed description of the study sample has been published elsewhere [18]. 

For the current study, 242 of the 584 who completed the survey at the seventh time point 

were invited to participate.

Instrumentation—Participants with MS completed the items of the PROMIS-

FatigueSFv1.0 and the items of the PROMIS-FatigueMS. In addition, they responded to the 

fatigue severity item, “To what degree have you experienced fatigue” [19]. The item was 

scored on a 0-–10 numerical rating scale where 0 = “not at all” and 10 = “a great deal”.

All participants had completed demographic and symptom questionnaires within the past 3–

9 months; these questionnaires were not repeated in the current study. In the analyses, we 

used additional data collected at a previous time point of the longitudinal survey, i.e., the 

self-report version of the Expanded Disability Status Scores (EDSS) [20] and a one-item 

measure of vitality taken from Medical Outcomes Study Short Form [21]. This item asks, 

“During the past 4 weeks, how much energy did you have? (Very much, quite a lot, some, a 

little, none).”

Analyses—Descriptive analyses (e.g., means, standard deviations) were completed on 

demographic and clinical variables. Summed scores on the PROMIS-FatigueSFv1.0 were 

converted to their PROMIS T-score equivalents based on a PROMIS-provided concordance 

table [http://www.assessmentcenter.net]. To score the new PROMIS-FatigueMS SF, we 

derived a new concordance table that associates summed scores on the PROMIS-FatigueMS 

with scores on the PROMIS T-score metric (Appendix 2). Score conversion was 

accomplished using the program IRTScore [22, #35] that converts raw scores to their IRT-

calibrated, score equivalents (theta). To convert scores to the PROMIS-FatigueMS T-score 

metric, theta values were multiplied by 10 and 50 was added. Association among scores on 

the two short forms was estimated by calculating Pearson correlation coefficient, and a 

Bland–Altman plot [23] was developed to compare score concordance.

Known groups validity: To evaluate and compare the validity of PROMIS-FatigueMS 

scores and scores from the PROMIS-FatigueSFv1.0, we assessed “known groups” validity 

with respect to fatigue severity, vitality, and EDSS mobility score. We hypothesized that 

persons with higher fatigue scores on PROMIS-FatigueMS and PROMIS-FatigueSFv1.0 

should have higher reported fatigue severity, lower vitality scores, and higher EDSS scores 

(greater disability). These hypotheses were evaluated using analysis of variance (ANOVA) to 

compare means by group. For the comparison based on fatigue severity, the 0–10 ratings and 

published cutoff recommendations [24] were used to divide the sample into those with no 

fatigue (0), mild fatigue (1), moderate fatigue (2–4), and severe fatigue (5–10). The sample 
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also was divided into four groups based on answers to the SF8 vitality item, “During the past 

4 weeks, how much energy did you have?” (“None or A Little, Some, Quite a Lot, Very 

Much”). Those responding “None” and “A Little” were combined for these analyses because 

only two participants endorsed the “None” category. EDSS scores were collapsed into three 

groups based on gross mobility levels (0–4.0 = mild, 4.5–6.5 = moderate, 7.0–9.5 = severe) 

[20].

Content validity: The requirements of content validity are met when the items of a measure 

cover the range of content relevant to the population of interest. Responses to the item, 

“what other information should be asked in addition to the top ten questions you selected” 

were independently categorized according to recurring themes by two of the authors (Cook 

and Bamer). Subsequently, the investigators met and came to consensus regarding the names 

and number of organizing categories. Next, the content of the PROMIS-FatigueMS and the 

PROMIS-SFV1.0 was compared to these categories to evaluate content coverage.

Results

Objective 1: identify items for the PROMIS-FatigueMS relevant to the experience of fatigue 
in MS

Participants—A total of 37 clinicians completed the modified sorting exercise with the 44 

PROMIS fatigue items—27 PTs, 7 MDs, and 3 Ots. Years of experience treating persons 

with MS ranged from 2 to 37 years (n = 36; mean = 15.8; SD = 8.9).

Of the 31 invited individuals with MS from the UW registry, 21 (68%) agreed to participate 

and completed the sorting procedure. Forty-one additional individuals with MS saw a study 

advertisement or heard about the study from someone else and contacted the researchers 

directly. Of these 41, 25 (61%) subsequently completed the sorting procedure, for a grand 

total of 46 participants with MS. Characteristics of the participants are reported in Table 1.

Finalizing the PROMIS-FatigueMS—RI values were calculated based on clinician 

ratings of 44 candidate items (RI-CL44). The results are reported in “Appendix 1”. The ten 

items with the highest clinician rankings encompassed most of the available content areas in 

the PROMIS Fatigue item bank. These ten items were included in the reduced candidate set 

presented to participants with MS. An additional 10 items were selected to maximize three 

selection criteria: (1) high rankings by clinicians, (2) high discriminations, and (3) 

cumulatively representativeness of the content of the PROMIS Fatigue item bank. The final 

20 items chosen to be administered to participants with MS are indicated in “Appendix 1”.

After the individuals with MS ranked the 20-item subset, their RI values were calculated and 

compared to those of clinicians (Appendix 1). There were both consistency and divergence 

in the RI values given by clinicians and by persons with MS. For example, both groups gave 

higher ratings to the item, “To what degree did your fatigue interfere with your physical 

functioning”, and lower ratings to the item, “How often were you too tired to take a bath or 

shower?” In contrast, the item, “How often did you feel tired even when you hadn’t done 

anything?” was given much higher ratings by persons with MS than by clinicians.
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When selecting the final set of items for PROMIS-FatigueMS short form, we relied on the 

ratings of persons with MS and included their top six rated items. In addition, we added the 

item, “How often did your fatigue interfere with your social activities?” (FATIMP4). This 

item was included to extend the content coverage of the short form. An eighth item also was 

added, “How often were you too tired to enjoy life? (FATEXP26).” This item was included 

after review of participants’ open-ended responses (described below). This item targets the 

emotional impact of fatigue, an area many participants’ indicated was “needed for a good 

summary” of their fatigue. The eight items of the PROMIS-FatigueMS and the seven items 

included in the original PROMIS-FatigueSFv.1.0 are reported in Table 2. A concordance table 

that associates summed scores on the PROMIS-FatigueMS with scores on the PROMIS T-

score metric is provided as “Appendix 2”.

Objective 2: in a new sample of individual with MS, compare the known groups and 
content validity of scores on the PROMIS-FatigueMS and the PROMIS-FatigueSFv1.0

Participants—A total of 231 out of the 242 (95%) invited individuals completed the 

survey. Table 1 summarizes their demographics and clinical characteristics.

Analyses—Scores from the PROMIS-FatigueSFv1.0 and the PROMIS-FatigueMS were 

highly correlated (r = 0.92). Figure 1 is a Bland–Altman plot [23] that shows the 

correspondence between scores. As the plot shows, 95% of the differences between the two 

short forms were within approximately 6 points of each other. Six points on the PROMIS T-

score metric are 0.6 standard deviations (SDs) suggesting substantial concordance between 

scores on the two SFs.

Known groups validity: To evaluate and compare the known groups validity of scores from 

the PROMIS-FatigueSFv1.0 and the PROMIS-FatigueMS, we divided our sample into groups 

we expected to differ on self-reported fatigue. As described in the methods, the sample was 

categorized with respect to fatigue severity, vitality, and EDSS group. Mean fatigue scores 

were analyzed using ANOVA. On the 0–10 fatigue severity rating scale, only 6 individuals 

recorded a score of “0” (no fatigue), and only 12 recorded a score of “1” (mild fatigue). 

These two groups were collapsed into a single category for the known groups analyses. 

Similarly, on the Medical Outcomes Short Form vitality item, only two respondents chose 

the response “none”, so the categories of “none” and “a little” were combined for the known 

groups analyses. For all comparisons, the omnibus hypothesis of no differences among 

groups was rejected with P-values < 0.0001 providing evidence for known-group validity. 

Table 3 presents the group-level means and standard deviations. All mean values were in the 

expected direction except for one. Mean PROMIS FatigueMS scores for those who were 

moderate and severe on the EDSS were virtually the same (60.7 and 60.5, respectively). The 

scores of neither short form exhibited an advantage over the other in these analyses.

Content validity: Of the 46 participants with MS who ranked the 20 candidate fatigue 

items, 30 participants made a total of 67 item suggestions in response to the query, “What 

other information should be asked in addition to the top ten questions you selected.” 

Complete results are available from the authors. Table 4 reports the categories and the 

number of comments per category. In summary, the category that drew the most responses 
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was “impact of fatigue on activities of daily living (ADLs) and instrumental ADLS 

(IADLs)”. For example, one respondent suggested the item, “Because of your fatigue, do 

you find your personal hygiene sliding?” Eleven comments pertained to “fatigue triggers” 

(e.g., “How does the heat affect your fatigue.”) Ten comments each pertained to “coping 

strategies” (e.g., “How often do you plan a nap into your day in order to have the energy to 

do an activity later in the day?”), “emotional impact” of fatigue (e.g., “How often does 

fatigue cause short temper?”), and “temporal aspects” of fatigue (e.g., “What time of day are 

you most fatigued?”). Five comments each related to “cognitive impact” of fatigue (“Do you 

feel at times you are in a mental fog?”) and interaction between fatigue and other symptoms 

(e.g., “Does pain interfere with fatigue?”). One respondent suggested asking about impact of 

fatigue on sex and another commented, “I think there needs to be an opportunity to comment 

with greater detail.”

Also included in Table 4 are the items from the generic and new MS-targeted short forms 

that target different categories of open-ended responses. The PROMIS-FatigueMS had 

somewhat better content validity because of the addition of the item, “How often were you 

too tired to enjoy life?”–an item that targets the emotional impact of fatigue.

Six of the categories were not targeted by either short form. Much of the recommended 

content related to aspects of fatigue that would be important to share with a clinician in the 

context of an office visit (e.g., “Have you noticed any patterns/triggers for your fatigue?”) or 

would be important in measuring latent constructs other than fatigue such as coping 

strategies. Inclusion of all these constructs would not be practical in a single, unidimensional 

measure. Though this content clearly was important to at least some respondents, we judged 

it not to be appropriate for inclusion in the measurement of our targeted construct.

There was one exception. One respondent suggested including an item about impact of 

fatigue on sex. Such items were included among the items tested for inclusion in the 

PROMIS fatigue bank, but such items tend to draw large numbers of missing responses, 

perhaps because these items are applicable to many but not all. We chose not to include an 

item about impact of fatigue on sex in the short form.

Discussion

Limitations

The current study has limitations. First, our measures of vitality and disability (EDSS) were 

collected 3–9 months prior to the current study. A stronger design would have been to re-

administer these measures when collecting the data for the current study. Second, a cross-

validation of the content validity of the PROMIS-FatigueMS in a new sample of participants 

would have been useful to evaluate the generalizability of our findings.

A potential limitation of the PROMIS-FatigueMS is our decision not to include an item about 

the impact of fatigue on sex, though this concern was raised by one of our participants. We 

recommend that, when appropriate, the impact of fatigue be addressed in clinical settings 

and that optional items addressing sex and fatigue be included in survey studies.
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Conclusions

The state of the art in the development of self-reported outcomes measures has shifted from 

static instruments developed using classical test theory approaches to the development of 

item banks using IRT. Recent national initiatives such as PROMIS [25] have constructed 

item banks intended for a range of chronic conditions. However, it has been argued that the 

content validity of a measure must be demonstrated in every patient population in which it 

will be used [15]. In the current study, we developed the PROMIS-FatigueMS, a short form 

for measuring the fatigue of persons who have MS and ensured its content validity by using 

items that individuals with MS considered most relevant. The validity of the measure was 

further supported by the ability of PROMIS-FatigueMS items to discriminate among groups 

expected to differ in levels of fatigue.

We recommend the use of this new short form when studying fatigue in individuals with 

MS. This recommendation, however, is not based on demonstrated superiority of the scores 

of the PROMIS-FatigueMS compared to those of the PROMIS-FatigueSFv1.0. Mean scores on 

the two measures varied by less than one point in all known groups validity comparisons. 

However, our short form development strategy amounted to a “vetting” of specific PROMIS 

fatigue items by persons who have MS, easing concerns clinicians and researchers might 

have about the generalizability of PROMIS fatigue items in this population.

Researchers disagree about how critical it is to validate, in every clinical population, 

outcome measures that are common across many diseases. It is accepted that symptoms and 

outcomes such as fatigue, pain, and dysfunction may be precipitated by different disease 

processes in different clinical populations. Some argue, however, that there is more 

commonality than differences in patients’ experiences of symptoms and outcomes and in 

patients’ perceptions of their impact on quality of life. Others contend that content validity 

must be established in every population in which a measure will be used. PROMIS has taken 

the former position maintaining that measures can be developed whose scores are valid 

across a range of chronic conditions. In the current study, scores from the PROMIS-

FatigueMS and PROMIS-FatigueSFv1.0 discriminated equally well with respect to known 

groups validity, despite the fact that the former was developed for use across a range of 

conditions, and the latter was designed to be particularly relevant to persons with MS. Future 

testing of PROMIS instruments in different clinical populations and the aggregation of 

results will provide empirical evidence to inform this important debate.

Abbreviations

MS
Multiple sclerosis

PROMIS-Fatigue SFv1.0

PROMIS 7-item fatigue short form, Version 1.0

PROMIS
Patient Reported Outcome Measurement Information System

Cook et al. Page 9

Qual Life Res. Author manuscript; available in PMC 2017 September 22.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



U.S
United States

IRT
Item response theory

UW
University of Washington, Seattle

RI
Relevance index

RI-MS20

RI value based on participant rankings of 20 PROMIS items

RI-EX44

RI value based on expert clinician rankings of 44 PROMIS items

EDSS
Expanded Disability Status Scores

SF8
8-item Health Survey Short Form
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Fig. 1. 
Bland-Altman plot showing the correspondence between scores on the PROMIS-

FatigueSFV1.0 and PROMIS-FatigueMS
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Table 1

Demographics of participants in sorting procedure (Objective 1) and validation study (Objective 2)

Sorting procedure (Objective 1)
Participants (N = 46)

Validation study (Objective 2)
Participants (N = 231)

Age (years) 54.1 ± 9.3 53.6 ± 10.8

Disease duration (years) 14.1 ± 8.2 16.3 ± 9.5

 Female 37 (80.4) 191 (82.7)

Fatigue (0–10 scale)

 None (0) 2 (4.3) 6 (2.6)

 Mild(1) 0 (0) 12 (5.2)

 Moderate (2–4) 5 (10.8) 58 (25.1)

 Severe (5–10) 39 (84.8) 155 (67.1)

Disease severity (EDSS group)

 Mild (0–4.0) N/A 83 (35.9)

 Moderate (4.5–7.5) N/A 104 (45.0)

 Severe (8.0–9.5) N/A 44 (19.1)
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Table 2

Items of the PROMIS-FatigueMS and the PROMIS-FatigueSFv1.0

PROMIS-FatigueMS PROMIS-FatigueSFv1.0

PROMIS variable name Item content PROMIS variable name Item content

FATIMP30 How often were you too tired to think 
clearly?

FATIMP30 How often were you too tired to 
think clearly?

FATEXP48 How often did you find yourself getting tired 
easily?

FATEXP18 How often did you run out of 
energy?

FATEXP6 How often did you feel tired even when you 
had not done anything?

FATEXP20 How often did you feel tired?

FATIMP16 How often did you have trouble finishing 
things because of your fatigue?

FATEXP5 How often did you experience 
extreme exhaustion?

FATIMP3 How often did you have to push yourself to 
get things done because of your fatigue?

FATIMP21 How often were you too tired to take 
a bath or shower?

FATIMP4 How often did your fatigue interfere with 
your social activities?

FATIMP40 How often did you have enough 
energy to exercise strenuously?

FATIMP49 To what degree did your fatigue interfere 
with your physical functioning?

FATIMP33 How often did your fatigue limit you 
at work (include work at home)?

FATEXP26 How often were you too tired to enjoy life?
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Table 4

Participant comments compared to short forms

Category Number of responses PROMIS-FatigueSFv1.0 PROMIS-FatigueMS

* ADL/IADL Impact 14 How often did your fatigue limit you at 
work (include work at home)?

How often did your fatigue limit you at work 
(include work at home)?

How often were you too tired to take a bath 
or shower?

How often did you have trouble finishing 
things because of your fatigue?

Cognitive 5 How often were you too tired to think 
clearly?

How often were you too tired to think 
clearly?

Emotional impact 10 Not addressed How often were you too tired to enjoy life?

Coping 10 Not addressed Not addressed

Temporal aspects 10 Not addressed Not addressed

Symptom interaction 5 Not addressed Not addressed

Triggers 11 Not addressed Not addressed

General comment 1 Not addressed Not addressed

Impact on sex 1 Not addressed Not addressed

*
ADL activities of daily living, IADL instrumental activities of daily living
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Table 6

PROMIS-FatigueMS Raw score (Sum of All Item Scores) and their equivalent T-scores

PROMIS-FatigueMS raw score Equivalent PROMIS T-score

8 34.1

9 39.3

10 41.8

11 43.6

12 45.1

13 46.4

14 47.6

15 48.7

16 49.8

17 50.9

18 52.0

19 53.0

20 54.1

21 55.1

22 56.2

23 57.3

24 58.3

25 59.3

26 60.4

27 61.5

28 62.5

29 63.6

30 64.7

31 65.8

32 66.9

33 68.1

34 69.3

35 70.5

36 71.9

37 73.4

38 75.1

39 77.5

40 80.9
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