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Abstract 

Background: Value-based care models call for better interpretation of patient-reported outcomes. 

Patients may reference health status differently when appraising if an intervention was successful 

versus if their current state is acceptable. The purpose of this study was to determine the association 

between success of treatment (SOT), patient acceptable symptom state (PASS), and PROMIS measure 

T-scores, following a single primary care physical therapy encounter.  

Methods: Cross-sectional study. Ninety-two patients with musculoskeletal complaints were 

administered standard SOT and PASS questions, and PROMIS Physical Function, Pain Interference, 

and Self-Efficacy for Managing Symptoms measures. Association of PASS and SOT was determined 

using rank biserial correlation and chi-squared analysis. Accuracy of PROMIS T-scores to discriminate 

PASS and SOT was determined through receiver-operator curve analysis and likelihood ratios.  

Results: There was significant association between PASS and SOT (r=.393, p<0.001; X2=15.7, 

p=0.001). The three PROMIS measures discriminated PASS with AUCs of 0.73 to 0.88 (accuracy 

67.3% to 82.6%), Self-Efficacy being the strongest discriminator. Only Pain Interference T-scores 

discriminated SOT with AUC >0.70 (accuracy 76.1%).  

Conclusion: PASS was more strongly associated with health status than SOT. Patients make a 

meaningful distinction between these two questions. Accurate clinician interpretation of PASS, SOT, 

and PROMIS T-scores can allow more targeted goal setting and treatment decision making. 

Keywords: patient reported outcome measures, PROMIS, primary care, physical therapy, 

musculoskeletal disease 
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1. Introduction

Patient-reported outcome (PRO) 

measures are being more widely adopted in 

standardized ways across health systems.1 A 

key reason is that value-based care models call 

for better definitions of outcomes that include 

measures of self-reported health status from 

patients.2,3 Although PRO measures are only 

one aspect of value-based care outcomes 

assessment, PRO data is a critical part of this 

assessment for healthcare decision making.4 

Interpreting this data from patients accurately 

is important for guiding clinical decision 

making toward meaningful health outcomes.  

The World Health Organization 

defines health as “a state of complete physical, 

mental, and social well-being, and not merely 

the absence of disease” 

(https://www.who.int/about/who-we-

are/frequently-asked-questions). Self-reported 

health status, then, encompasses the patient’s 

perception of how well they are functioning 

physically, mentally, and socially, as well as 

their current symptom burden.5-7 It has been 

proposed in the literature that when patients 

judge the outcome of a healthcare intervention, 

current health status is an important factor tied 

to well-being.8-11 Various single-item PRO 

questions have been used to appraise patient 

perception of outcome. A success of treatment 

(SOT) question can be asked to capture 

patients’ current point-in-time perception of 

success in reference to a recent healthcare 

intervention.12,13 This is distinct from global 

rating of change scales which are meant to 

specifically quantify patient-perceived 

improvement or deterioration, and which have 

limitations around patients’ ability to 

accurately recall previous health status and to 

quantify their own degree of change.14 

Meanwhile, the patient acceptable symptom 

state (PASS) question is used to demarcate the 

level of function and symptoms beyond which 

a patient considers their state acceptable.12,15,16. 

Both the SOT and the PASS questions have 

potential to be useful tools in clinical practice 

for quick interpretation of post-treatment 

PROs.17 However, it is unclear to what degree 

patients reference health status—that is their 

own physical, mental, and social functioning, 

along with symptom burden—in answering 

each of these questions.  

When judging SOT and/or PASS, 

patients may consider different factors beyond 

just health status, influencing their responses 

when asked to self-appraise the treatment 

outcome.12,18 Indeed, it has been suggested that 

patient appraisal of SOT might be referenced 

to a more broad range of factors beyond just 

health status.12,19 An example would be the 

potential influence of expectations of care 

established between the clinician and patient 

during their episode of care.20,21 For example, 

patients’ pre-surgery expectations have been 

associated with patient appraisal of outcome 

following orthopedic surgery.22 Excluding 

factors like expectations, it is unclear if 

patients reference self-reported health status 

differently when answering SOT versus PASS 

questions. One study showed a strong 

association between PASS “Yes” status and 

patient judgement that their surgery was a 

success. However, this same study showed that 

PASS “No” status was a poor discriminator of 

patients who considered their surgery a failure. 

Judging their treatment a success, these 

patients may have emphasized expectations 

established with their provider prior to surgery 

over health status.12 Whatever the cause, if 

there is a disconnect between SOT and PASS 

also occurring after conservative care, then this 

is important when considering how to define 

value in new models of care. If SOT is 

capturing the patient’s judgement specific to 

the treatment (e.g. emphasizing expectations), 

then this outcome might be more appropriate 

to evaluate a service or episode of care. If the 

PASS question is more associated with health 

status, then this outcome would be more 

appropriate to reflect how well they are doing 

related to their current functioning and/or 

symptom burden. 



To determine the degree to which SOT 

and PASS are each associated with specific 

measures of self-reported health status, person-

centered measures specific to biopsychosocial 

health are ideal. The Patient-Reported 

Outcomes Measurement Information System 

(PROMIS) computer adaptive measures 

provide a means to assess specific areas of self-

reported health status. The PROMIS includes 

publicly available person-centered measures of 

physical, mental, and social health for clinical 

research and patient care. Clinically, in 

contrast with more common disease-specific 

scales, PROMIS measures are person-centered 

and typically referenced to the general US 

population. Disease-specific scales capture 

responses with respect to a specific condition, 

for example low back pain or knee 

osteoarthritis, and typically do not reference an 

average for the US population.23-26

Additionally, PROMIS measures were 

developed using modern measurement 

methods including item-response theory. 

Measures developed using this methodology 

have many advantages, including the basis to 

be administered via computer adaptive testing 

so that patient response burden may be 

minimized (<1 minute per measure).23,27  

Two specific health domains 

commonly used to define health status in 

patients with musculoskeletal problems are 

pain interference and physical function.24,26 If 

patient testing burden were minimized for 

these, it would then be possible clinically to 

also assess psychological variables such as 

self-efficacy.28 Self-efficacy is viewed as a key 

variable associated with behavior change 

across medical conditions, including 

musculoskeletal,29 cancer,30 and heart 

disease.31 While some approaches focus on 

selected psychological variables based on the 

fear avoidance model,32 more general positive 

psychological variables like self-efficacy are 

integrated into social cognitive theory and 

applied to many different health behaviors 

including musculoskeletal conditions.29,33 

Therefore, together the PROMIS measures for 

Physical Function (PF), Pain Interference (PI), 

and Self-Efficacy for Managing Symptoms 

(SE) represent a potentially useful suite of 

PROs for assessing health status in patients 

with musculoskeletal conditions, one that 

might also discriminate two constructs (i.e. 

SOT and PASS) that are important to providers 

when defining patient outcome. 

Some studies have investigated the 

association of health status with SOT and 

PASS in musculoskeletal patients; however, 

few studies were found that assessed both 

constructs simultaneously.34,35 One study 

demonstrated that PROMIS PF, PI, and SE 

measures discriminated PASS status with 

>70% accuracy in primary care at the initial 

assessment.17 Another study showed an 

association between PASS and a disease-

specific measure at discharge from physical 

therapy.36 These studies support the hypothesis 

that PASS and health status are associated, but 

SOT was not assessed in these studies. An 

analysis of SOT and PASS together was not 

found specific to physical therapy. However, 

one study that analyzed both SOT and PASS 

after orthopedic surgery demonstrated that 

PROMIS PF, PI and Depression scores were 

moderately associated with general patient-

appraisal of treatment success.12 The SOT 

question asks patients to judge how successful 

their recent treatment was,13 potentially 

inviting a broad range of factors to be 

considered other than health status. Thus, it is 

plausible when a clinician queries a patient on 

success of treatment that the patient’s response 

may be positive or negative, unrelated to a 

change in health status. Because the PASS 

question asks patients to judge whether their 

daily activity, pain, and functional impairment 

are at an acceptable level,12,16 it is 

hypothesized to more likely align with self-

reported health status as measured using 

PROMIS. Clinically, this distinction could be 

important when interpreting patient responses. 

Similar to surgeons, when physical therapists 



discuss progress with patients, if they desire an 

assessment of health status, then a question 

like PASS should be prioritized over questions 

focused on treatment success. Based on 

previous studies outside of physical therapy 

care,12,16 patients may answer differently 

relative to current health status when asked 

SOT and PASS single-item questions. As 

providers are required to make judgements 

about the value of health care they deliver, and 

anticipate the potential need for future 

utilization, understanding how queries of SOT 

versus questions like PASS may elicit different 

responses from patients is useful.  

The purposes of this study were: 1) to 

determine the degree of association between 

PASS and SOT; and 2) to determine to what 

extent PROMIS PF, PI, and SE measures are 

able to discriminate both PASS and SOT status 

at 45-60 days after a primary care encounter 

for a musculoskeletal problem. The null 

hypotheses tested are as follows. Hypothesis 1: 

That PASS and SOT responses will show no 

significant correlation. Hypothesis 2: That 

there will be no chance agreement between the 

response categories of PASS and those of the 

SOT question. Hypothesis 3: That PASS will 

not be discriminated by each measure of health 

status (i.e. PROMIS PF, PI, and SE). 

Hypothesis 4: That SOT will not be 

discriminated by each measure of health status 

(i.e. PROMIS PF, PI, and SE). Testing these 

hypotheses will improve understanding of how 

patient self-reported health status is associated 

with these two related but potentially distinct 

questions (i.e. PASS and SOT). Additionally, 

clinicians might be able to better judge the 

relative meaning of their patients’ responses, 

interpreting how health status impacts PASS 

and SOT. 

2. Methods

2.1 Study Design 

This observational, cross-sectional 

study collected data over the phone as follow-

up from a patient’s encounter in primary care. 

Patients received care for musculoskeletal 

diagnoses in a collaborative physician/PT 

primary care service in a rural hospital-based 

clinic. The treatments provided in the one-time 

visit included: 1) education (97.5%), 2) 

exercise (97.5%), 3) hands-on treatment (e.g. 

manual therapy) (28.9%), and/or 4) 

recommendation for further physical therapy 

from an outpatient provider (34.2%).37 Note 

that this service provides more physical 

therapy care than is typically available during 

a primary car encounter.38 Patients signed 

written informed consent to participate in the 

phone survey in compliance with an approved 

protocol by the Institutional Review Board at 

George Fox University, Newberg, Oregon, 

USA. All patient information was fully 

anonymized. The SOT, PASS, and PROMIS 

data were collected at 1-7 days and 45-60 days 

after the primary care encounter. Only the 45-

60 day sample data is reported here, the 1-7 day 

data being reported elsewhere.17 The 45-60 day 

follow up time was based on: 1) prognosis for 

some common musculoskeletal problems,39,40 

and 2) when follow-up from primary care may 

occur based on clinical experiences in primary 

care.37 The data for this secondary analysis was 

collected from visits occurring March through 

August 2017. The inclusion criteria were non-

specific. All patients over 18 years old who 

participated in this collaborative care service 

during the specified time frame were invited to 

participate; however, not all patients who 

received the service were called (see calling 

details below). There were no other inclusion 

or exclusion criteria.  

2.2 Patient-Reported Outcome Measures 

Patients were administered the SOT 

question, PASS question, and PROMIS PF, PI, 

and SE measures consistent with previous 

studies.17,37 PASS is a validated single-item 

question meant to demarcate the level of 

function and symptoms beyond which a patient 

considers their state acceptable. Patients in this 

study responded Yes or No to the anchoring 



question, “Taking into account all 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?”12,15,16,36 The SOT question is 

meant to capture patient judgment about a 

recent treatment for a given condition and/or 

symptom.12 Used previously as a validating 

question for a patient satisfaction 

questionnaire, patients in the present study 

were asked, “How successful was the 

treatment for your [primary complaint]?” and 

given the choices “Not Helped,” “Improved,” 

“Partly Cured,” or “Cured.”13  Unlike the 

PASS question, the context of this question is 

treatment success, rather than satisfaction with 

current activities and symptoms.  

The three PROMIS measures used to 

define health status were administered via 

computer adaptive testing using the 

HealthMeasures iPad app (Glinberg & 

Associates, Inc). All PROMIS measure items 

use a 5-point Likert scale response set, 

representing increasing degrees of the trait 

being measured (i.e. PF, PI, SE).27,41,42 The 

Physical Function v1.2 measure comprises 

questions around functioning in mobility, use 

of arms and body, and capability in 

instrumental activities of daily living, with 

higher T-scores representing better 

functioning.43 The Pain Interference v1.0 

measure assesses the extent to which pain 

hinders daily life, with lower T-scores 

representing less pain interference.44 Both the 

PF v1.2 and PI v1.0 measures were calibrated 

and validated on the general US population, 

with a T-score mean of 50, standard deviation 

of 10.43,44 The Self-Efficacy for Managing 

Symptoms v1.0 measure assesses confidence 

in controlling symptoms in work, play, sleep, 

and relationships, with higher T-scores 

representing better self-efficacy. The reference 

population for the SE v1.0 measure is patients 

with chronic conditions, again with a T-score 

of mean of 50, standard deviation of 10.45 

All PRO measures were administered 

over the phone by paid research staff not 

otherwise associated with the delivery of 

clinical care. Phone administration of 

PROMIS has been validated in a previous 

study.46 All calls were directly with patients 

(no proxies). Callers received the following 

training/support to obtain valid responses: 1) a 

standardized phone script was provided with 

initial practice on mock calls, 2) the initial 5-

10 patient calls were conducted under 

supervision, and 3) intermittent feedback was 

provided when the standardized approach was 

difficult to apply (e.g. if patients found it 

difficult to respond within scripting). The 

intent of the training was to minimize the 

influence of the caller on patient responses. 

Research staff developed a calling schedule 

during their funded research time. When a 

patient’s scheduled call back time fell outside 

of the calling windows (1-7 days, 45-60 days) 

no attempts were made to contact them.  This 

resulted in only a portion of the sample being 

called. 

2.3 Data Analysis 

Descriptive statistics for the group of 

patients were used to describe sample 

characteristics. To address hypothesis 1, the 

association of the PASS and SOT responses 

was calculated using rank biserial 

correlation—correlations below 0.4 were 

considered weak and likely of questionable 

clinical significance.47 Hypothesis 2 was 

addressed with analysis of a 4x2 cross-tabs 

table (rows=4 SOT responses; columns=2 

PASS responses) to assess probability of 

chance agreement using the chi-squared 

statistic.  

For the remaining hypotheses, receiver 

operator characteristic (ROC) curves were 

used to determine area under the curve (AUC) 

for each PROMIS measure’s ability to 

discriminate PASS (hypothesis 3) and SOT 

(hypothesis 4). The alpha level was adjusted 

using a Bonferroni correction, dividing the 



standard 0.05 by number of comparisons (6) to 

derive an adjusted alpha level of p≤.008 for 

significance.48 An acceptable AUC value was 

considered 0.70-0.79 with “excellent” values 

at ≥0.80, which has been described.49 For this 

analysis, SOT responses were dichotomized 

into two categories: “Not Helped” and 

“Improved, Partly Cured, or Cured” 

(ImpPCoC) Thus, the ImpPCoC category 

represented any amount of perceived treatment 

success. This dichotomization resulted from 

analysis which showed that of the four possible 

SOT responses, this approach yielded the 

highest possible AUC values for the SOT 

question.  Also, this dichotomization (i.e. “Not 

Helped” vs ImpPCoC) is in alignment with 

other studies where 4- or 5-point SOT response 

sets were dichotomized and reported.9,13 Next, 

each of the six ROC curves was analyzed using 

the closest-to-(0,1) criterion,50 in order to 

determine T-score thresholds based on optimal 

sensitivity/specificity values (i.e. T-score cut-

off at which sensitivity and specificity are 

together maximized). These optimal threshold 

values are the T-score value where better 

health status is associated with a positive 

patient response to the PASS or SOT 

questions. This standardized approach allows 

for direct comparison across the six thresholds 

determined for PASS and SOT. Total accuracy 

of each PROMIS T-score threshold to 

discriminate PASS and SOT was then 

calculated through a 2x2 cross-tabs table, with 

T-scores worse than the optimal threshold 

representing a negative test. Finally, to control 

further for prevalence, likelihood ratios with 

95% confidence intervals were calculated from 

the cross-tabs tables. This combined approach 

resulted in robust side-by-side comparison of 

AUC and accuracy values, as well as 

likelihood ratios with confidence intervals, for 

discriminating PASS and SOT using each of 

the three PROMIS measures. 

Sample size was evaluated by 

systematically varying the ratio of negative to 

positive responses on SOT and on PASS (in 

5% increments, starting at 10%), using 

analysis for paired AUC data 51. This analysis 

suggested that an AUC as low as 0.57 would 

be detected with a 25% ratio, at an alpha of .05, 

for a sample of 92 participants. Because a 0.70 

AUC was considered clinically meaningful, 

this sample size was determined to be adequate 
17. All descriptive and inferential statistical

analyses were performed using SPSS (v25, 

IBM Corporation). 

3. Results

Ninety-two primary care physical 

therapy patient records yielded follow-up 

testing on all PRO measures. Age ranged from 

20-90 years old, with an average age of 56.8 

years (16.7), 63.0% female, and an average 

BMI of 31.0 (7.3). Additional sample 

characteristics are described in Table 1. A 

majority of patients reported their status as 

PASS Yes (56.5%) and that following 

treatment they were ImpPCoC (75.0%). 

PROMIS PF T-scores ranged from 28.8 to 

63.5, PI T-scores from 38.7 to 76.4, and SE T-

scores from 28.2 to 68.7.  



Table 1. Sample characteristics (n=92) and patient-reported outcomes scores at 45-60 day 

follow-up. 

Characteristic Mean (SD) / Count (%) 

Age (y) 56.8 (16.7) 

Female 58 (63.0%) 

Height (cm) 168.0 (10.2) 

Weight (kg) 87.7 (23.2) 

BMI 31.0 (7.3) 

Length of Follow-up (d) 52.8 (4.6) 

Primary musculoskeletal complaint 

 low back pain 20 (21.7%) 

 neck / thoracic pain 21 (22.8%) 

 lower extremity pain 29 (31.5% 

 upper extremity pain 18 (19.6%) 

 other 4 (4.3%) 

PASS 

 PASS No 40 (43.5%) 

     PASS Yes 52 (56.5%) 

SOT 

 not helped (NH) 23 (25.0%) 

 improved (Imp) 42 (45.7%) 

 partly cured or cured (PCoC) 27 (29.3%) 

PROMIS T-scores 

 Physical Function (PF) 45.3 (7.9) 

 Pain Interference (PI) 55.7 (9.3) 

 Self-Efficacy (SE) 47.0 (7.5) 

BMI=body mass index, PASS=patient acceptable symptom state,  

SOT=success of treatment, PROMIS=Patient-Reported Outcomes 

Measurement Information System 

There was a significant association 

between PASS and SOT categories (r=.393, 

p<0.001; hypothesis 1). Further the 4x2 table 

(Table 2) to assess chance agreement between 

PASS and SOT (X2=15.7, p=0.001) revealed 

good agreement between the Not Helped 

response on the SOT question and PASS No 

(17/23 = 73.9%), as well as between Partly 

Cured and PASS Yes (70%), and Cured and 

PASS Yes (100%). However, the level of 

agreement between Improved and PASS Yes 

was relatively lower at 59.5% (hypothesis 2). 

Table 2. Association of PASS and SOT responses at 45-60 day follow-up. 

SOT PASS No PASS Yes Total 

Not Helped 17 6 23 

Improved 17 25 42 

Partly Cured 6 14 20 

Cured 0 7 7 

Total 40 52 92 

PASS=patient acceptable symptom state, SOT=success of treatment 



The ROC curve analysis (Figure 1) 

showed significant AUC values for PROMIS 

measures with both PASS and SOT, as detailed 

in Table 3. All three AUC values 

discriminating PASS were significant at the 

p<.001 level (hypothesis 3). All three AUC 

values were also ≥0.70, with the PF AUC at 

0.73, PI at 0.87, and SE at 0.88. The optimal T-

score thresholds for these three measures 

ranged between 4.4 to 5.0 points worse than 

the reference mean (about ½ standard 

deviation), with T-scores better than these 

thresholds (e.g. PI<55.0) discriminating PASS 

Yes. Based on these threshold cut-offs, total 

accuracy for discriminating PASS Yes and 

PASS No were PF=67.3%, PI=80.4%, and 

SE=82.6%, with likelihood ratios (95% 

confidence interval) of 2.07 (1.27-3.36), 6.00 

(2.60-13.83), and 3.54 (2.05-6.11), 

respectively. In contrast, only two of three 

AUC values discriminating SOT were 

significant at the adjusted alpha level—PI at 

p<.001 and SE at p=.006 (hypothesis 4). The 

only AUC ≥0.70 was PI at 0.77, with SE 

approaching an acceptable level at 0.69. The 

optimal T-score thresholds for these two 

measures ranged between 4.0 and 9.4 points 

worse than the US mean, with T-scores better 

than these thresholds (e.g. PI< 59.4) 

discriminating SOT ImpPCoC. Total accuracy 

based on these thresholds were PI=76.1% and 

SE=70.1%, with likelihood ratios (95% 

confidence interval) of 2.94 (1.46-5.93) and 

2.67 (1.32-5.40), respectively. 

Figure 1. Receiver-operator curves for patient acceptable symptom state (PASS) and success of 

treatment responses, as discriminated by T-scores for PROMIS Physical Function (PF), Pain 

Interference (PI), and Self-Efficacy for Managing Symptoms (SE). 



Table 3. Area under the curve, likelihood ratios, and related values for each PROMIS measure's 

ability to predict PASS and SOT responses at 45-60 day follow-up. 

Scale Statistic PASS SOT 

PROMIS Physical Function (PF) 

 AUC (95% CI) 0.73 (0.63-0.84)** 0.66 (0.53-0.79) 

 optimal T-score threshold 45.0 44.1 

 sensitivity 67.3 62.3 

 specificity 

 likelihood ratio (95% CI) 

67.5 

2.07 (1.27-3.36) 

65.2 

1.79 (0.99-3.23) 

 accuracy 67.3% 63.0% 

PROMIS Pain Interference (PI) 

 AUC (95% CI) 0.87 (0.79-0.94)** 0.77 (0.64-0.89)** 

 optimal T-score threshold 55.0 59.4 

 sensitivity 75.0 76.8 

 specificity 

 likelihood ratio (95% CI) 

87.5 

6.00 (2.60-13.83) 

73.9 

2.94 (1.46-5.93) 

 accuracy 80.4% 76.1% 

PROMIS Self-Efficacy (SE) 

 AUC (95% CI) 0.88 (0.80-0.95)** 0.69 (0.57-0.82)* 

 optimal T-score threshold 45.6 46.0 

 sensitivity 88.5 69.6 

 specificity 

 likelihood ratio (95% CI) 

75.0 

3.54 (2.05-6.11) 

73.9 

2.67 (1.32-5.40) 

 accuracy 82.6% 70.7% 

*p<.01

**p<.001 

PROMIS=Patient-Reported Outcomes Measurement Information System, PASS=patient 

acceptable symptom state, SOT=success of treatment, AUC=area under the curve, 

CI=confidence interval 

4. Discussion

The findings of this analysis show that 

PASS and SOT are weakly associated in 

patients after care for non-surgical 

musculoskeletal conditions (hypotheses 1 and 

2). PASS Yes and PASS No were significantly 

discriminated by all tested areas of patient 

current health status—PROMIS PF, PI, and SE 

(hypothesis 3). In contrast, SOT ImpPCoC and 

SOT Not Helped were significantly 

discriminated by PROMIS PI and SE only 

(hypothesis 4). Specific AUC, accuracy, and 

likelihood ratio values showed that PASS 

status was strongly (AUC ≥0.80) associated 

with PROMIS PI and SE, such that PI T-scores 

below 55 and SE T-scores above 45.6 strongly 

discriminated PASS Yes. In contrast, SOT was 

associated moderately (AUC 0.70-0.79) only 

with PROMIS PI T-scores, such that PI T-

scores below 59.4 moderately discriminated 

SOT ImpPCoC. (Table 3) These combined 

findings suggest that outcomes focused on 

SOT may be more singularly associated with 

pain and less able to describe overall patient 

health status as compared to PASS. 

The characteristics of the sample were 

typical primary care patients seeking care in a 

rural hospital-based clinic for musculoskeletal 

problems. Patients were 20-90 years of age 

with an average BMI of 31.0 (7.3) and with 



44.5% of patients having a primary complaint 

associated with the spine (Table 1). These data 

are similar in age, gender and proportion of 

patients with a primary complaint associated 

with the spine to the larger sample this data 

was taken from (Kang et al., 2018).  Although 

the treatment delivered was a single visit, the 

majority of patients reported some SOT 

(Improved (45.7%) or Partly Cured or Cured 

(29.3%)) and PASS Yes status (56.5%). 

It is not surprising that many patients 

reported some level of success on the SOT 

question (i.e. ImpPCoC) without reaching 

PASS Yes status (Table 2). There was good 

agreement between Not Helped, Partly Cured, 

and Cured status and the corresponding PASS 

category (>70%). However, the Improved 

category showed little agreement, with this 

data roughly equivocal if patients also 

identified with a PASS Yes response. Overall 

the data could be interpreted as supporting 

PASS and SOT as being convergent. However, 

the association was relatively low (r=.39) 

suggesting the two single-item questions may 

be related but distinct assessments. The ROC 

analysis helped distinguish the association of 

SOT and PASS with health status. The ROC 

analysis and likelihood ratios suggest that 

patients reference both their level of functional 

limitation/perceived symptoms (i.e. PF/PI) and 

their confidence in managing symptoms (i.e. 

SE) differently when answering the PASS and 

SOT questions. Although this study did not 

assess change data, the lack of association 

between “improved” and PASS categories 

suggest that improvement was less important 

than reaching an acceptable level of symptoms 

as defined by PASS. This study supports that 

measures of current health status (PROMIS 

PF, PI, SE) discriminate PASS more 

accurately than they do SOT when post test 

status is considered. All three PROMIS 

measures had AUC values of greater than 0.70 

for discriminating PASS, with SE and PI 

values approaching 0.9. Other studies have 

found similar or higher accuracy of disease-

specific measures and of PROMIS measures to 

discriminate PASS.17,36 The AUC, likelihood 

ratios, and accuracy values of health status (i.e. 

PROMIS measures) consistently discriminated 

PASS.  However, for the same measures of 

health status only PI showed an AUC above 

0.70 for SOT. Hence, PASS was supported as 

having a strong, meaningful association with 

patients’ own perceived health status.  

Differences in the AUC values, 

accuracies, and T-score thresholds give further 

insight into what patients emphasize when 

determining PASS and SOT based on post 

treatment data. For PASS, AUC and overall 

accuracy percentages were high for SE (0.88, 

82.6%) and PI (0.87, 80.4%), compared to 

values for PF (0.73, 67.3%). This suggests that 

self-efficacy of managing symptoms in 

addition to pain interference and physical 

function influences whether patients decide 

whether or not their current status is 

acceptable. Additionally, thresholds on 

PROMIS measures indicating PASS were all 

roughly 5.0 T-score points from the US mean 

of 50, about ½ standard deviation worse. 

Meanwhile, SOT was only discriminated at an 

acceptable level by PI (AUC=0.77, overall 

accuracy 76.1%). The PI threshold for SOT 

was a T-score of 59.4, nearly one standard 

deviation worse than the US mean. Per general 

T-score interpretation guidelines from the 

HealthMeasures PROMIS website 

(http://www.healthmeasures.net/score-and-

interpret/interpret-scores/promis/promis-

score-cut-points), this PI threshold for SOT 

approaches a level at which clinicians could 

interpret this as “moderate” severity. In 

contrast, the PF, PI, and SE thresholds for 

PASS at approximately ½ standard deviation 

demarcate the point of “mild” severity. These 

findings suggest patients were willing to report 

at least some degree of success (i.e. SOT 

ImpPCoC) at a greater pain interference 

severity than patients would for reporting their 

status as acceptable (i.e. PASS Yes). 



It appears that patients with non-

surgical musculoskeletal conditions answer the 

PASS and SOT questions differently, 

reflecting a real discrimination on their part 

between their own current health status and 

success. Published variations of the SOT 

question have used 4-, 5-, or 7-point Likert 

rating scales, but all ask the patient to self-

appraise treatment success following 

intervention.9,13,18,19 Multiple studies involving 

a variety of patient populations (those with 

arthritis, chronic back pain, ankylosing 

spondylitis, femoral-acetabular impingement) 

have highlighted how patients’ self-appraisal 

of a prior treatment does not equate to an 

acceptable level of function and symptoms (i.e. 

PASS).9,35,52 This study adds to the discussion 

of how to establish health status by suggesting 

that clinicians who are interested in patients’ 

health status would be better off focusing on 

acceptable/unacceptable symptoms. The PASS 

question at post assessment appears to reflect 

health status as defined by PROMIS measures. 

In comparison, the SOT question primarily 

aligns with the PROMIS pain interference 

measure, a limited assessment of health status. 

If more patients had experienced gains in 

health status then the SOT question may have 

more closely aligned with PASS.  Therefore, 

this study’s results best apply when patient 

outcomes are mixed.   

Clinically this data supports the use of 

health status (as measured using PROMIS) to 

set goals and guide treatment decision making 

toward achieving PASS status. Achieving 

PASS benchmarks or better has been shown to 

be a more desirable outcome than judgements 

about success of treatment for patients with 

various conditions.9,11,52 Past studies suggest 

that SOT might be used to identify whether a 

service or episode of care is meeting 

expectations,12,19-21 and differences between 

perceptions associated with SOT and those 

related to health status are important to 

clinicians. In this study, only PI lowered to less 

than “moderate” severity (~1 standard 

deviation worse) was associated with SOT. 

When evaluating a given treatment’s success, 

patients with musculoskeletal complaints may 

be more focused on perceptions of pain than 

other health status factors. It is apparent that 

both PASS and SOT have clinical value for 

understanding patient health outcomes. 

However, these two single-item PRO 

questions are not the same constructs related to 

patients achieving satisfactory health status. 

Clinicians may consider goal setting in specific 

domains of patient health status (i.e. PF, PI, 

and/or SE) based on the PROMIS T-score 

thresholds provided here and elsewhere,17 

allowing for more targeted treatment decision 

making for their patients with musculoskeletal 

conditions.  

This study has several limitations. 

First, this study only sampled a portion of all 

the patients participating in this service and 

therefore should be considered a convenience 

sample which may not generalize to other 

samples and settings. Second, the study 

evaluated outcomes from a one-time 

collaborative physician/PT intervention for 

patients with primary musculoskeletal 

complaints, and therefore the degree of 

improvement was not evaluated as a factor 

influencing SOT and PASS scores.  However, 

note that many patients in the present study 

might not have otherwise sought physical 

therapy following a physician-only visit.38 

Third, while the SOT question used in this 

study has a Not Helped response choice, no 

data around self-reported treatment failure was 

collected, as has been reported recently in 

sports medicine patients with knee injury.10 

Fourth, while patient-reported self-efficacy 

was measured, this study did not investigate 

the potential impact of patient beliefs and 

expectations as mediators of PASS and/or SOT 

responses. Indeed, while PASS associations 

here are strong, there are patients who report 

worse (i.e. below threshold) PROMIS T-scores 

and yet see themselves as PASS Yes. This has 

been demonstrated in various PRO measure 



scores for patients with lower income status 

and/or diagnosed depression,36 as well as for 

patients with rheumatoid arthritis of longer 

duration and/or with lower baseline scores.34,35 

Hence, optimal PASS Yes T-score thresholds 

reported here should be applied alongside 

other clinical findings. Finally, there was no 

control for patients who sought out additional 

treatment after the one-time physician/PT 

intervention but before the 45-60 day follow-

up, nor was there consideration of differences 

in outcomes reporting amongst various patient 

characteristic groupings. Diagnosis-specific 

patient preferences may occur that are not 

distinguished here.  

5. Conclusion

This data advances understanding of 

the association of PASS and SOT, encouraging 

clinicians to understand the distinction 

between these two constructs of outcome with 

their patients. The PASS question was more 

closely linked to patient-reported physical 

function, pain interference, and self-efficacy 

than SOT. A PROMIS PF, PI, or SE T-score 

around ½ standard deviation worse than the US 

mean best discriminates PASS status. A 

PROMIS PI T-score approximately one 

standard deviation worse reflects “moderate” 

severity and discriminates SOT response. 

Because of the strong ability in particular of 

PROMIS PI and SE measures to discriminate 

PASS, it may be a more meaningful patient 

current health status outcome than SOT. 

Clinicians seeking to impact health status—

independent of whether or not treatment is 

judged as “successful”—might base goal 

setting and treatment decision making on their 

patients’ PASS status and those PROMIS T-

scores that are worse than ½ standard 

deviation.  
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