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Abstract 

Objective:  The 5 SPADE symptoms (sleep, pain, anxiety, depression, and low energy/fatigue) 

are among the most prevalent and disabling symptoms in clinical practice. This study evaluates 

the minimally important difference (MID) of PROMIS measures and their correspondence with 

other brief measures to assess SPADE symptoms. 

Study Design and Setting:  300 primary care patients completed a 4-item PROMIS scale, a 

numeric rating scale (NRS), and a non-PROMIS legacy scale for each of the 5 SPADE 

symptoms. Optimal NRS cutpoints were examined and cross-walk units for converting legacy 

measure scores to PROMIS scores were determined. PROMIS scores corresponding to 

standard deviation (SD) and standard error of measurement (SEM) changes in legacy scores 

were used to estimate MID. 

Results:  At an NRS ≥ 5, the mean PROMIS T-score exceeded 55 (the operational threshold 

for a clinically meaningful symptom) for each SPADE symptom. Correlations were high (0.70-

0.86) between each PROMIS scale and its corresponding non-PROMIS legacy scale. Changes 

in non-PROMIS legacy scale scores of 0.35 SD and 1 SEM corresponded to mean PROMIS T-

scores of 2.92 and 3.05 across the 5 SPADE symptoms, with changes in 0.2 and 0.5 SD 

corresponding to mean PROMIS T-scores of 1.67 and 4.16 

Conclusion:  A 2-step screening process for SPADE symptoms might use single-item NRS 

scores, proceeding to PROMIS scales for NRS scores ≥ 5.  A PROMIS T-score change of 3 

points represents a reasonable MID estimate, with 2 to 4 points approximating lower and upper 

bounds. 
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What is new? 

 

Key findings 

• Both single-item numeric rating scales (NRS) and 4-item PROMIS scales can efficiently 

assess the 5 SPADE symptoms (i.e., sleep problems, pain, anxiety, depression, and low 

energy/fatigue) 

• A 3-point change in the PROMIS T-score represents a minimally important difference 

(MID), with 2 to 4 points representing the lower and upper MID bounds. 

 

What this adds to what was known? 

• An NRS score ≥ 5 is a useful screening cut-point for SPADE symptoms. 

 

What is the implication and what should change now? 

• Ultra-brief public domain scales can be used to detect and monitor common symptoms 

which are highly prevalent and burdensome in clinical practice. 
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1. Introduction 

 The SPADE pentad – sleep problems, pain, anxiety, depression, low energy/fatigue – 

comprises a frequently undertreated group of symptoms that is prevalent across most medical 

and mental disorders [1, 2].  Moreover, these 5 symptoms are often chronic, co-occur with one 

another, and cause substantial impairment. The ubiquitous nature and clinical significance of 

these symptoms is further substantiated by the fact that the SPADE pentad constitutes 5 of the 

7 domains included in the PROMIS (Patient-Reported Outcomes Measurement Information 

System) 29-item, 43-item, and 57-item profiles (the other 2 domains are physical function and 

satisfaction with social roles). PROMIS scales are a widely used set of patient-reported outcome 

measures developed with NIH support [3, 4], and the PROMIS profiles consist of 4-item, 6-item, 

or 8-item scales to assess 7 domains that are cross-cutting across a wide range of diseases 

and health conditions. Besides the multi-domain profiles, there are larger item banks from which 

both the profiles as well as domain-specific short forms are derived.[3] Another unique aspect of 

PROMIS scales is that unlike many legacy scales which are developed using classical test 

theory, PROMIS scales were developed using item response theory, the potential advantages 

of which are described elsewhere.[5] 

 Assessing patient-reported outcomes (PROs) is becoming an increasing priority in both 

clinical practice and research [6-8].  Measurement-based care is an essential component of 

both detecting as well as improving outcomes for depression, anxiety, pain and other symptom-

based conditions [9, 10]. Indeed, embedding PROs in electronic health care records is gaining 

momentum and intended to foster enhanced symptom management [11-15]. Similarly, 

assessing symptoms as primary or secondary outcomes in clinical research is facilitated by 

brief, validated, self-reported measures [7, 16]. 

 In this study, we compare the PROMIS 4-item scales for the SPADE symptoms to 

single-item numeric rating scales (NRS) as well as ultra-brief (2-4 items) legacy non-PROMIS 

scales. Specifically, our aims were to determine: 1) the optimal NRS cutpoint in screening for 
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clinically relevant SPADE symptoms; 2) cross-walk units for converting non-legacy scale scores 

to PROMIS scores; 3) preliminary estimates of the minimally important difference (MID) in 

PROMIS scores for the SPADE symptoms. 

2. Methods 

2.1. Study procedures 

In this prospective, 2-arm randomized clinical trial, a research assistant recruited 

patients over a 13-month period from primary care (internal medicine and family medicine) 

clinics located within an urban academic setting. Upon checking in for their clinic visit, patients 

were asked to complete a 5-item symptom screener adapted from the MD Anderson Symptom 

Inventory [17] consisting of a numeric rating scale (NRS) for the severity over the past few 

weeks of each SPADE symptom that ranged from 0 (“not present”) to 10 (“as bad as you can 

imagine”). Patients who had at least 1 SPADE symptom with a NRS severity score ≥ 4 and who 

provided informed consent completed the 20-item PROMIS questionnaire (4-items scales for 

each of the SPADE symptoms) on an iPad tablet. Study participants were then randomized to a 

feedback group, in which their clinician received a graph of their symptom scores, or a control 

group. Three months after the baseline visit, the PROMIS scales and secondary outcome 

measures were administered using either paper or web-based surveys (patient preference). A 

3-month follow-up assessment was chosen for the main trial in order to allow sufficient time to 

determine if feedback had improved symptom outcomes as a result of clinical actions and/or 

natural history. Non-respondents were contacted by phone to complete the survey by interview. 

The study was approved by Indiana University’s institutional review board. Further details of the 

SPADE trial have been previously described [2]. 

2.1. Measures 

The PROMIS profile-29 includes 4-item scales for 7 domains; 5 of these domains were 

used for this study – sleep, pain, anxiety, depression, and fatigue – as they reflected the SPADE 
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symptoms [3, 4]. PROMIS scales provide 5 response options for each item which allow patients 

to indicate the severity of symptoms in the past 7 days. Each PROMIS scale provides a raw 

score, ranging from 4 to 20. Raw scores are converted to T-scores using the PROMIS 

conversion tables. T-scores allow for standardized comparison across symptoms and 

calculation of a composite symptom score.  A T-score of 50 on each PROMIS symptom scale 

represents the general population norm, and each 10-point deviation represents one standard 

deviation (SD) from the population norm. For the purposes of the study, a cutpoint of ≥ 55 was 

used to represent a clinically-elevated symptom score as this is ≥ 0.5 SD worse than the 

population norm, which is traditionally considered a moderate effect size [18]. Also, this cutpoint 

was used in a previous study examining the SPADE pentad [1]. 

Non-PROMIS legacy measures for each SPADE symptom were administered at 3-

month follow-up to compare PROMIS scales to established, well-validated measures. Ultra-brief 

measures (operationally defined as 1 to 4 items [19, 20]) were used to parallel the brevity of the 

4-item PROMIS measures as well as to minimize respondent burden.   

The Pittsburgh Insomnia Rating Scale (PIRS) was designed to evaluate the severity of 

insomnia in clinical trials. The abbreviated 2-item PIRS assesses sleep disturbance and 

satisfaction with sleep in the past week on a 4-point (0 to 3) scale. Possible scores on the PIRS-

2 range from 0 to 6, with higher scores reflecting more severe sleep problems. PIRS has 

demonstrated good internal consistency, test-retest reliability and concurrent validity with 

standard measures of insomnia, such as the Insomnia Severity Index and Pittsburgh Sleep 

Quality Index [21, 22].  

The PEG scale (Pain intensity, Enjoyment of life, and General activity) is a 3-item 

version of the Brief Pain Inventory (BPI) that assesses pain in the past week and demonstrates 

reliability, validity and sensitivity to change comparable to the 11-item BPI as well as other 

standard pain measures [23-25]. PEG scores range from 0 to 10, with higher scores indicating 

more severe pain intensity and interference.  
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The PHQ-4 is a well-validated 4-item scale that consists of the GAD-2 anxiety scale and 

the PHQ-2 depression scale. Using a 4-point Likert scale (0 = not at all; 3 = nearly every day), 

patients report how often they have experienced anxiety and depressive symptoms over the 

past 2 weeks. Both the GAD-2 and PHQ-2 scores range from 0 to 6, with higher scores 

indicating more severe anxiety and depression, respectively.  Both the PHQ-4 as a composite 

mood scale and the GAD-2 and PHQ-2 as anxiety and depression subscales have shown 

strong internal consistency, construct and criterion validity, and sensitivity to change [26-31].  

The Short-Form-36 Health Survey (SF-36) vitality scale assesses the frequency with 

which patients have experienced symptoms of fatigue or low energy over the past week on a 5 

point Likert scale (1 = all of the time; 5 = none of the time). Scores are transformed to a 0 to 

100-point scale, with lower scores representing greater fatigue. The SF-36 vitality scale is one 

of the best-validated brief measures of fatigue [32, 33].  

2.3. Statistical analysis 

Means and standard deviations were determined for all scale scores. Correlations between 

each PROMIS symptom score and its corresponding NRS and non-PROMIS legacy measure 

score were calculated. The relationship between NRS and baseline PROMIS scores were 

graphically examined. Also, the operating characteristics of varying NRS cutpoints for clinical 

SPADE symptoms (i.e., PROMIS T-score ≥ 55) were calculated, including sensitivity, specificity, 

positive and negative predictive values, and Youden’s index ([sensitivity + specificity] – 1). 

Additionally, the area under the curve (AUC) for NRS was examined using receiver operating 

curve analyses. Finally, cross-walking (calibrating) of scale scores were conducted by using 

linear regression to determine how much the PROMIS T-score changed for a 0.2, 0.35, and 0.5 

standard deviation (SD) change in the non-PROMIS legacy measure as well as a 1 standard 

error of measurement (SEM) change; the latter is calculated as SD times the square root of (1 ‒ 

Cronbach’s alpha). Score changes of 0.35 and 1 SEM are considered two valid point estimates 
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of the minimally important difference (MID) for a scale, with 0.2 and 0.5 SD representing lower 

and upper MID bounds.[34] An MID is defined as the smallest difference in a scale score that 

patients perceive as important, either beneficial or harmful, and that would prompt a clinician to 

consider a change in the patient’s management. 

3. Results 

3.1. Patient sample 

Of 419 patients screened in clinic, 374 (89%) screened positive for at least 1 of the 5 

SPADE symptoms. Thirty eligible patients declined. Another 44 eligible patients were interested 

and willing to participate, but due to inadequate time were unable to complete the enrollment 

process prior to seeing their doctor. Thus, 300 patients completed the 20-item PROMIS 

measures. Symptom screening scores did not significantly differ between patients who declined, 

those who enrolled, and those who were interested but unable to complete enrollment. 

 Follow-up data was collected 3 months after the baseline visit from 256 (85.3%) of the 

study participants. Compared to participants with follow-up data, the 44 participants without 

follow up data were younger (41.6 years vs. 50.7 years, P < 0.001). Otherwise, they were 

similar with regard to recruitment site, sex, race, education and baseline PROMIS composite T-

score, indicating that follow-up data were largely missing at random. 

Participants had a mean (SD) age of 49.4 (14.4) years; 215 (71.7%) were women; and 

race was white in 135 (45.0%), black in 148 (49.3%), and other in 17 (5.7%). Education was 

high school or less in 136 (53.3%), some college or trade school in 85 (33.3%), and a college 

degree or greater in 34 (13.3%). 

3.2. Scale scores 

Table 1 summarizes the NRS and baseline PROMIS scores (n =300), and follow-up 

PROMIS and legacy scale scores (n = 256). Mean baseline PROMIS scores indicate moderate 

symptom severity across the 5 SPADE symptoms. Participants largely had multiple SPADE 
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symptoms; the proportion with 0, 1, 2, 3, 4 and 5 clinically significant symptoms (T-score ≥55) at 

baseline was 5%, 11%, 13%, 18%, 21%, and 31%, respectively. There were no significant 

differences in baseline characteristics between the feedback and control group. Also, changes 

in PROMIS scores at 3 months were similar in the feedback and control groups.[2] 

3.3. Association between NRS and PROMIS scores 

 NRS and baseline PROMIS T-scores were strongly correlated, being 0.78 for sleep, 0.73 

for pain and depression, 0.71 for fatigue, and 0.67 for anxiety. The Figure displays the strong 

linear association between NRS and PROMIS scores. Notably, at a NRS cutpoint of ≥ 5, the 

mean PROMIS T-score reached a clinical threshold of 55 or greater for all 5 SPADE symptoms.  

The operating characteristics for NRS cutpoints of 4, 5, and 6 are summarized in Table 

2.  Although there was some variability across symptoms, sensitivity and negative predictive 

value tended to be higher at a cutpoint ≥ 5, whereas specificity and positive predictive value 

tended to be higher at a cutpoint ≥ 6. Compared to a cutpoint ≥ 6, a cutpoint ≥ 5 produced a 

higher Youden’s index for 2 symptoms and a lower Youden’s index for 3 symptoms.  

3.4. Correlation and Cross-walking of PROMIS with Non-PROMIS Legacy Measures 

Pearson correlations between PROMIS T-scores and non-PROMIS legacy measure 

scores at 3 months are summarized in Table 3.  As expected, each PROMIS symptom scale 

correlates most strongly with the same-symptom non-PROMIS legacy scale (e.g., PROMIS pain 

scale with PEG pain scale); these same-symptom scale correlations ranged from .70 to .86. The 

next highest correlations were between depression and anxiety scales (.67 to .68). 

Table 4 shows PROMIS scores cross-walked to non-PROMIS legacy scale scores. The 

mean MID point estimates for PROMIS T-scores across the 5 symptoms using 0.35 SD and 1 

SEM change in the legacy scale scores were 2.92 and 3.05, respectively. The mean PROMIS 

T-score changes for a 0.2 and a 0.5 SD change in the legacy scales were 1.67 and 4.16. Thus, 
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3 points seems a reasonable MID estimate for PROMIS T-scores when assessing the SPADE 

symptoms, with 2 to 4 points representing the lower and upper bounds. 

4. Discussion 

 SPADE symptoms were highly prevalent in our primary care sample and frequently co-

occurred with one another. A single-item 0 to 10 numeric rating score was strongly associated 

with PROMIS scores, and an NRS cutpoint ≥ 5 proved to be a reasonable screening threshold 

for potential clinically meaningful symptoms (i.e., PROMIS T-score ≥ 55). Using non-PROMIS 

legacy scales, our data suggest that a PROMIS T-score change of 3 may represent a 

reasonable point estimate of a minimally important difference (MID) with 2 and 4 approximating 

the lower and upper bounds. 

 Evaluation of operating characteristics in Table 2 suggest that an NRS cutpoint of either 

5 or 6 might be appropriate, depending upon the desired balance between sensitivity and 

specificity as well as the purpose of assessment (e.g., universal screening, suspicious clinical 

findings, treatment monitoring). Graphical examination (Figure 1) supports an NRS cutpoint of 5 

in that the mean PROMIS T-scores for all 5 SPADE symptoms are 55 or higher at this cutpoint. 

Previous studies also support a threshold of 5 on a 0 to 10 NRS, or 50 on a 0 to 100 NRS [35, 

36].  

 Our NRS findings have a couple practical implications. First, in some clinical settings, a 

single-item per SPADE symptom measure could be administered followed by the completion of 

PROMIS or other multi-item scales for the subset of individuals who screen positive on the 

NRS. Second, in research studies where one or more of the SPADE symptoms are secondary 

or tertiary (rather than primary) outcomes, an NRS might serve as a surrogate symptom marker 

to reduce respondent burden. The validity and utility of single-item symptom and quality of life 

scales has been substantiated by others [17, 35-38]. The tradeoffs in using single-item vs. multi-

item scales has also been discussed [20, 39].  
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 The MID of several PROMIS symptom scales has ranged from 2 to 5 points in patients 

with chronic pain [34, 40-42] or cancer [43]. In three of these studies, multiple methods were 

used to estimate MID [34, 42, 43]. Similarly, we found a 2 to 4-point MID range for the SPADE 

symptoms in a primary care sample. Importantly, the MID was similar regardless of the 

particular SPADE symptom or the fact that a different legacy measure was used as the MID 

anchor for each of the 5 symptoms. This finding, coupled with prior research, enhances 

confidence in a 2 to 4-point MID estimate for the PROMIS T-score in assessing SPADE 

symptoms. 

Two operational decisions regarding PROMIS measures are:  Should the scales be 

administered using computer-adaptive testing (CAT) or fixed forms, and should clinicians be 

provided raw or T-scores?  Whereas CAT draws from a much larger data bank of items, it 

usually allows reliable scores to be achieved from 8 or fewer items by tailoring subsequent item 

selection to a particular patient’s previous responses. The benefits of CAT may vary with the 

size of the item bank as well as the trait range in the target population (e.g., depression may be 

more severe and skewed in mental health specialty settings than in primary care). The fixed 

form scales typically range from 4 to 8 items that do not vary but were provided by PROMIS 

developers for the many settings where CAT administration is not yet feasible. Since fixed forms 

provide reliable scores that may not differ substantially from CAT-derived scores, at least for 

clinical decision-making, the decision of whether to use fixed-forms vs. CAT can be tailored to 

the health care system’s setting and resources [3, 44-48], including the degree to which patient 

portals enabling self–administration of such measures are implemented among its population. 

Regarding raw vs. T-scores, the latter are preferable since for all scales, a T-score of 50 is the 

population norm and every 10 points is one standard deviation.  However, conversion of raw to 

T-scores requires the use of tables which if done manually requires extra clinician time. In our 

study, this task was achieved by electronic administration of the PROMIS scales with 

programming that converted raw to T-scores. 
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There are also some practical questions regarding the assessment of patient-reported 

outcomes (PROs) in clinical practice.  First, should single or multiple symptoms be targeted?  

Expanding the number of symptoms routinely assessed increases the amount of information 

provided to clinicians who already have many competing demands during time-limited primary 

care encounters. Second, should all patients be screened or only those at higher risk for 

problematic symptoms? Although universal screening can detect symptoms not volunteered by 

patients, it might also identify symptoms not warranting treatment, which could lead to extended 

office visit time or unnecessary testing. Third, how frequently should patients be assessed? 

Options include PRO administration for new patients, annual screening, assessment at every 

visit, or some other interval based upon initial screening scores, patient risk factors or 

comorbidity, or patient preferences. 

Fourth, should assessment be aimed at symptom detection or treatment monitoring?  

Detection focuses on cross-sectional screening whereas monitoring requires longitudinal re-

assessment in patients with initially high scores to determine if improvement has occurred and, 

if not, whether adjustments in treatment are warranted.  Fifth, should PRO administration occur 

in-clinic or could it be completed at home via the Internet or telephone? Both methods have 

been automated in previous studies with high completion rates and patient satisfaction [49, 50].  

Our study has several limitations. First, the trial was conducted in academic urban 

primary care clinics providing care to an underserved population that also includes a larger 

proportion of female and African-American patients relative to the U.S. population. Because 

PROMIS scores are population normed, this might have some influence on our findings and 

justifies further study in samples with differing demographics. Second, we tested the shortest 

PROMIS fixed scale (4 items per SPADE symptom rather than PROMIS scales ranging from 6 

to 8 items). However, research has shown high correlations, similar MIDs, and comparable 

responsiveness of the fixed scales regardless of length [34, 45, 51]. Third, we used two anchor-

based cross-sectional methods for estimating MID (i.e., SD and SEM changes on legacy scales) 
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in a single primary care sample rather than triangulating multiple cross-sectional and 

longitudinal methods across a variety of populations, health conditions, and trait ranges [34, 43, 

52, 53]. Fourth, a T-score ≥ 55 was used as a potential clinically relevant threshold for all 5 

SPADE symptoms; however, the limited research on clinical thresholds for PROMIS scores 

suggest that thresholds might vary somewhat based upon the specific symptom, clinical 

disorder, and population sample.[54] 

5. Conclusions 

 Capturing pre-visit SPADE scores is feasible with single-item or ultra-brief symptom 

measures. Because feedback alone, however, has had a weak effect on symptom outcomes in 

both our trial and previous studies[2, 55], potential priorities for future research might include: 

1) Testing a stepped-care approach [56] with symptom self-management (ideally web-

based) as step 1, nurse care management (much of which could be telephonic) augmented by 

automated symptom monitoring as step 2, and primary care physician engagement as step 3. 

2) Eliciting patient preferences to decide if symptom treatment is desired [57, 58] and, if 

so, how multiple symptoms might be prioritized for treatment. 

3) Developing efficient symptom-focused bedside evaluations for common symptoms, as 

have been developed for dizziness [59] and low back pain [60]. 

4) Implementing communication strategies (including brief scripts) for addressing 

symptom-specific concerns and avoiding unnecessary testing [61]. 

5) Studying the best way to treat multiple symptoms including treatments that may be 

effective across multiple types of symptoms [61] or sequential treatment focusing on the most 

severe symptom, most important to the patient, or most likely to respond to treatment.   

Efficient PRO assessment coupled with effective management strategies is a desirable 

approach to optimizing outcomes in patients with SPADE and other bothersome symptoms. 
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Table 1.  Scale Scores for SPADE Symptoms at Baseli ne and 3-Months*  

Scale † Time 
point N Sleep Pain Anxiety Depression Fatigue 

Numeric Rating Scale Baseline 300      
   Mean (SD)   6.1 (3.4) 5.9 (3.2) 5.0 (3.5) 4.5 (3.4) 5.9 (2.9) 
   Median (IQR)    7   (4-9)  7   (4-8)  5   (2-8)  5   (1-7)  6   (4-8) 
        
PROMIS T-score Baseline 300      
   Mean (SD)   58.2   (9.0) 61.5   (9.4) 59.1   (9.4) 55.9   (9.8) 57.0  (10.0) 
   Median (IQR)   57.9 (52.4-63.8) 63.8 (55.6-67.9) 59.5 (53.7-65.3) 57.3 (49.0-62.2) 57.0 (51.0-64.6) 
        
PROMIS T-score 3 Months 256      
   Mean (SD)   53.6   (9.4) 59.1  (11.2) 56.4  (10.7) 53.3  (10.4) 54.1  (11.1) 
   Median (IQR)   54.3 (48.4-61.7) 61.2 (52.0-66.5) 57.7 (48.0-65.3) 55.7 (41.0-60.5) 53.1 (46.0-62.7) 
        
Legacy Scale 
(Possible Range) 

3 months 256 PSI-2 
(0-6) 

PEG 
(0-10) 

GAD-2 
(0-6) 

PHQ-2 
(0-6) 

SF Vitality 
(0-100) 

        
   Mean (SD)   3.5 (1.8) 5.1 (3.3) 2.1 (2.1) 2.1 (2.0) 41.2 (22.3) 
   Median (IQR)     3  (2-5) 5.7 (2-8)   2  (0-4)   2  (0-4) 43.8 (25.0-56.3) 

* Missing data was minimal. PROMIS T-scores were available for all 300 participants at baseline and in all 256 who completed 
follow-up questionnaires. Numeric rating scores were available for pain, fatigue and depression in 299 subjects, for anxiety in 298, 
and for sleep in 296. Legacy scale scores were available for fatigue and anxiety in all 256 participants who provided 3-month data, 
and for pain, sleep, and depression in 255. 
† Possible range of scores for numeric rating scale is 0 to 10, with higher scores representing more severe symptoms. Range for 
PROMIS T-scores varies with the symptom scale but is 32 to 42 as the lowest possible score and 73 to 82 as the highest score, with 
50 representing the population norm, and each 10 points representing one standard deviation; higher scores represent greater 
symptom severity. 
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Table 2.  Operating Characteristics of NRS Cutpoint s for Potential Clinical Symptom 
(PROMIS T-Score ≥ 55) 

NRS Cutpoint  * Sens itivity  Specificity  Youden’s  
Index 

Positive 
Predictive 

Value 

Negative 
Predictive 

Value 
Pain                       
    ≥ 4 .91 .68 .58 .91 .67 
    ≥ 5 .83 .77 .60 .93 .56 
    ≥ 6 .75 .89 .64 .96 .50 
Anxiety                  
    ≥ 4 .82 .76 .58 .90 .62 
    ≥ 5 .75 .81 .56 .91 .55 
    ≥ 6 .60 .89 .49 .94 .46 
Fatigue                 
    ≥ 4 .97 .44 .42 .74 .91 
    ≥ 5 .93 .56 .48 .78 .82 
    ≥ 6 .76 .75 .51 .83 .65 
Sleep                    
    ≥ 4 .97 .55 .52 .77 .93 
    ≥ 5 .94 .64 .59 .80 .88 
    ≥ 6 .88 .79 .66 .86 .81 
Depression          
    ≥ 4 .79 .73 .52 .81 .70 
    ≥ 5 .73 .82 .55 .85 .68 
    ≥ 6 .61 .89 .50 .89 .61 
* The cutpoint of ≥ 5 is highlighted by gray shading as it represents a reasonable screening 
threshold. 
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Table 3. Correlations between PROMIS T-scores and L egacy Non-PROMIS Measures 

Non-PROMIS measure 

PROMIS T-Score *  

Sleep Pain Anxiety Depression Fatigue 

PSI-2 Sleep .83 .57 .55 .53 .66 

PEG Pain .50 .86 .51 .46 .50 

GAD-2 Anxiety .55 .48 .78 .67 .52 

PHQ-2 Depression .48 .57 .68 .78 .62 

SF-36 Vitality † .56 .54 .52 .52 .70 

* Bold highlighting emphasizes highest correlations which are between same-symptom scales. 
† Correlations actually negative since higher SF-36 scores represent better function but  
   negative sign removed for simplicity of display in table. 
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Table 4. Cross-Walk between PROMIS T-scores and Leg acy Non-PROMIS Measures 

PROMIS 
Measure 

Legacy 
Measure 
(Range) 

SD α* 

Change in PROMIS T -score with:  
1-point change  

in legacy measure 
(95% CI) 

0.20 SD change 
in legacy measure 

(95% CI) 

0.35 SD change 
in legacy measure 

(95% CI) 

1 SEM change†  
in legacy measure 

(95% CI) 

0.50 SD change 
in legacy measure 

(95% CI) 

Sleep PSI-2 

(0-6) 

1.80 .837 4.36  

(3.99 to 4.72) 

1.57 

(1.44 to 1.70) 

2.74 

(2.51 to 2.97) 

3.16 

(2.90 to 3.43) 

3.92 

(3.59 to 4.24) 

Pain PEG 

(0-10) 

3.28 .947 2.92 

(2.70 to 3.13) 

1.91 

(1.77 to 2.05) 

3.35 

(3.10 to 3.59) 

2.20 

(2.04 to 2.36) 

4.78 

(4.43 to 5.13) 

Anxiety GAD-2 

(0-6) 

2.08 .872 3.97 

(3.57 to 4.37) 

1.65 

(1.48 to 1.81) 

2.89 

(2.60 to 3.18) 

2.95 

(2.65 to 3.25) 

4.12 

(3.71 to 4.54) 

Depression PHQ-2 

(0-6) 

1.96 .807 4.17 

(3.76 to 4.58) 

1.64 

(1.47 to 1.80) 

2.86 

(2.58 to 3.15) 

3.59 

(3.24 to 3.95) 

4.09 

(3.69 to 4.49) 

Fatigue SF-36 Vitality 

(0-100) 

22.3 .815 0.35  

(0.30 to 0.39) 

1.56 

(1.37 to 1.76) 

2.74 

(2.40 to 3.08) 

3.36 

(2.94 to 3.78) 

3.91 

(3.42 to 4.40) 

Mean MID estimate by 5 legacy scales   1.67 2.92 3.05 4.16 

* α = Cronbach’s alpha  
† SEM = standard error of measurement which is calculated as SD X square root (1 ‒ Cronbach’s alpha) 
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Legend (Caption) 

 

Figure.  Association between scores on single item 0 to 10 numeric rating scale (NRS) and mean PROMIS T-scores for 

the 5 SPADE symptoms. 
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What is new? 

 

Key findings 

• Both single-item numeric rating scales (NRS) and 4-item PROMIS scales can efficiently 

assess the 5 SPADE symptoms (i.e., sleep problems, pain, anxiety, depression, and low 

energy/fatigue) 

• A 3-point change in the PROMIS T-score represents a minimally important difference 

(MID), with 2 to 4 points representing the lower and upper MID bounds. 

 

What this adds to what was known? 

• An NRS score ≥ 5 is a useful screening cut-point for SPADE symptoms. 

 

What is the implication and what should change now? 

• Ultra-brief public domain scales can be used to detect and monitor common symptoms 

which are highly prevalent and burdensome in clinical practice. 
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