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Development of Pain 

Outcome Measures 

(Largely PROs) 



Patient Perspective 



 

 

Patient (Not 

Provider) Ratings 

Providers systematically under-estimate patients’ pain, and this effect 

gets larger with more experience and with a gender difference. 



Patient Ratings of 

Moderate/Severe Pain 

vs. Ratings of Pain 

Impact . . . These 

outcomes are 

correlated, but have 

different predictors:

Many Pain Rating 

Options
With Varying Predictors:

Prediction of Pain Intensity 

Prediction of Pain Impact 
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Pain Intensity No  systematic difference in assay  

sensitivity  between  “average” pain 

and  “worst” pain 

An NRS measure of pain intensity in the 

last day/week (0-10, ‘No pain’ to ‘Pain as 

bad as you can imagine’) is recommended 

(over VAS and VRS). In addition, the % 

of patients obtaining reductions in pain 

intensity from baseline of at least 30% and 

at least 50% should be reported. 



What Goes Into Ratings? 

There are systematic differences  

across different modes of  pain 

intensity assessment 
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• Ecological momentary assessment (EMA) involves repeated sampling of people’s
current experiences in real time in their natural environments (“Experience Sampling”)

• Offers a granular perspective on patients’ experience of pain and other symptoms (mean 
assessments per day in pain studies: 5.9 (sd =3.5)

• Helps eliminate recall bias & increases ecological validity

• No evidence that EMA increases assay sensitivity

• Solid, replicated evidence that higher levels of EMA-assessed pain variability is
associated with increased placebo responses (e.g., Farrar et al., 2014)

Source: “Ecological Momentary Assessment Methodology in Chronic Pain Research: 

A Systematic Review, by May et al. 2018, J. of Pain

Ecological  

Momentary 

Assessment 



Evoked Pain 



 

  

  

 

 

Participant Training 

Training using calibrated noxious stimuli 
Among participants with chronic pain, 

reduces placebo responses in PDN patients 
training in accurate rating (e.g., instruction 

in a crossover RCT of pregabalin: 
about anchors, pain intensity, pain duration, 

etc. with practice rating least, worst, and 

average daily pain) reduced rating errors: 



 

 Sample NPSI Items:

Other Outcomes: Neuropathic Pain 

Screening Tools 



 

Emotional 

Function 

Hospital Anxiety and 

Depression Scale: Brief, 

face valid, minimally 

confounded by physical 

symptoms, very well-

validated, well-normed, 

established cutoffs, 

provides scores for anxiety 

and depression. 



        

        

        

       

            

        

         

          

        

         

      

  

    

“Adverse Events” 

Within the context of pharmacologic investigations, adverse events have been defined as “any untoward medical 
occurrence in a patient or clinical investigation participant administered a pharmaceutical product and which does not 

necessarily have to have a causal relationship with this treatment” (International Conference on Harmonization, 1995b). 

IMMPACT recommends that, at a minimum, passive capture of spontaneously reported events and the use of open-ended 

prompts should be used in chronic pain clinical trials to assess adverse events. In describing the results of clinical trials, 

the incidence of individual adverse events and serious adverse events should be reported for each treatment group . . . 

Active capture using structured interviews or questionnaires to assess specific symptoms and adverse events that are 

relevant to the disorder or treatment being studied will often be more sensitive and more informative than passive capture 

or general inquiries (e.g. Anderson and Testa, 1994; Edwards et al., 1999). Depending on the objectives of a chronic pain 

clinical trial, active capture of selected symptoms and adverse events can be conducted at periodic intervals throughout 

the trial, including baseline and the conclusion of the trial, ideally by the same investigator. It is important to recognize 

that the frequency, duration, intensity, distress, importance to the patient, impact on daily function, and 

investigator and patient causal attributions can be assessed for symptoms and adverse events. 



BPI Interference

Physical Function: Recent  

Recommendations 

“Generic” and disease-

specific measures: 

WOMAC 



 

   

   

  

 

  

Evaluating “Objective” Physical 

Function Measures? 

• Patient-reported outcome (PRO) measures are “subjective” and may under- or over-

estimate actual activity or function 

• In performance-based tests, patients are asked to do activities that are evaluated in a 

standardized manner 

✓ for example, time to complete the activity or an observer evaluation of adequacy of 

performance 

• When associations between these two different types of measures are examined, there are 

only modest correlations 

• Do subjective and objective measures therefore assess different aspects of physical 

activity and function? 



Application in a Trial 



  

  

 

  

Composite Outcomes 

Minimal association between pain 

and function in neuropathic pain 
≥50% improvement in pain intensity, or 

≥20% improvement in pain intensity and 

≥30% improvement  in physical function 

NNTs 4.2 – 4.8 



 
   

   

 

  

  

  

  

 

  

 

     

 

  

 

 

   

  

  

“It may be difficult to identify clinically 

Timing of Outcomes 

Assessment 

meaningful levels of pain for the different 

chronic pain conditions given that there has 

been little systematic examination of patient-

reported assessments of the long-term impact 

of different levels of pain. Future studies 

should investigate patient opinions regarding 

the minimal pain intensity and duration that 

would be considered to be clinically 

meaningful in relation to the probability of 

developing such chronic pain as well as risks 

and costs of the potential preventive 

treatment (e.g., what level and nature of side 

effects would the patient be willing to 

tolerate for an intervention that reduced the 

probability of a certain intensity of pain in 

the future by a specified amount or period). 

Better understanding of how to define the 

minimal threshold of chronic pain that would 

be considered clinically meaningful will 

allow researchers to more accurately 

determine the necessary sample sizes for 

RCTs of preventive analgesic treatments.” 



 

Importance of Intervention Duration/Timing 

When Assessing Outcomes 

(Treatments have different time courses:) 



   

    

 

   

Outcomes for Chronic 

Pain Prevention Studies 

Postsurgical follow-up screening for CPSP occurred at 1-12 months after breast tumor 

resection. The criteria used in CPSP screening differed; 3 trials relied on verbal report 

of absence/presence of pain symptoms only; 2 used a predefined threshold of pain 

severity score; 2 studies differentiated between neuropathic and non-neuropathic pain. 

3 Months 

6 Months 



  

  

    

   

   

   

    

     

  

   

     

Current Example: 

“The goal of the Acute to Chronic Pain Signatures (A2CPS) program is to develop a 

set of objective biomarkers that provide “signatures” to predict if chronic pain is 

likely to develop after acute pain. Such signatures are greatly needed as prevention of 

chronic pain after an acute pain event is a major challenge in pain management. For 

most people, acute pain resolves as the injury that caused it heals. Yet in many other 

people, acute pain from an injury, surgery, or disease persists beyond the initial insult, 

and lasts for years or throughout life. The number of people who transition from acute 

to chronic pain after an acute pain event is high, and this high prevalence of chronic 

pain in the US has in part contributed to the current opioid epidemic . . .” 

Primary Chronic Pain Outcome: Categorical 

measurement, at 6 months after surgery, of worst pain 

greater than 3/10 over the past 24 hours 



Clinician Preferences 

for Outcome Reporting 
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Inclusion of Novel Outcome Measures ? 

(182) What do Patients with Acute and Chronic Pain Think about Rating the Intensity of 

their Pain? Insights from ACTTION's QUALITE-Pain Concept Elicitation Interviews 
S. Smith et al. Journal of Pain, 2019-04-01, Volume 20, Issue 4, Pages S21-S21 
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