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Abstract 

In order to be most useful, clinical trials of pain treatments should use measures that are both 

reliable and valid.  The purpose of this paper is to summarize the evidence concerning the validity and 

reliability of pain measures that can be used in clinical trials of pain treatments.  The results of this 

review indicate that commonly used single-item ratings of pain intensity are all valid and adequately 

reliable as measures of pain intensity, although some scales appear to be easier for patients to 

understand and use than others.  There is less research examining the psychometric properties of 

measures of pain dimensions other than pain intensity, such as pain relief, the temporal aspects of pain, 

and pain quality (including pain affect).  This lack of evidence limits the conclusions that may be drawn 

concerning the reliability and validity of these other measures for use in clinical trials.   The discussion 

includes specific recommendations for selecting from among the available pain measures, as well as 

recommendations for future research into the pain assessment for clinical trials.  
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1. Introduction 

 Clinical trials of pain treatment are essential for identifying and estimating the effectiveness of 

interventions that might provide pain relief.  In order for the results of such trials to be deemed valid, the 

pain measures used should have proven reliability and validity.  This paper is one of a series of papers 

written for the Initiative on Methods, Measurement, and Pain Assessment in Clinical Trials 

(IMMPACT) meeting scheduled for April 12-13, 2003, in preparation of a consensus statement 

concerning recommendations for measures that should be used in clinical trials of pain treatment. 

 This paper will focus on measures of pain, including those that assess the dimensions of pain 

intensity, pain relief, the temporal aspects of pain (including breakthrough pain), and pain quality.  

Other related dimensions, specifically pain behavior, pain interference, and composite pain measures 

that combine pain intensity ratings with other dimensions, will not be reviewed in this paper.  Pain 

interference and composite measures that include pain intensity will not be reviewed here because they 

are covered in other papers written for IMMPACT.  In addition, measures of pain behavior will not be 

covered in this review (except for the specific behavior of a request for a rescue dose, which is 

sometimes used as an outcome measure in clinical trials), because: (1) pain behaviors are behaviors that 

communicate pain to others and so represent “pain” from the view of an observer, not the patient; (2) 

measures of pain behavior may, or may not, reflect a person’s pain experience, depending on the patient 

and the setting; (3) measures of pain behavior tend to be used in specific pain populations (e.g., children, 

patients with chronic pain), and tend not to be used in other pain populations in clinical trials; and (4) 

the literature on measures of pain behavior is extensive, and therefore deserves a separate IMMPACT 

paper if this domain is to be considered as one of the domains to be assessed in pain clinical trials.  

Other measures that are not covered in this review include those developed for specific pain diagnoses 

or illness conditions (e.g., the Neuropathic Pain Scale, some scales of the European Organization for 
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Research & Treatment of Cancer (EORTC) quality of life measure) because these measures have yet to 

be validated for use across pain conditions. 

 In the first section of the paper, and for each pain dimension covered, the review includes a brief 

description of the measure, a review of the available evidence concerning the validity (in particular, its 

validity as a measure of change in pain as the result of treatment) and reliability of the measure, and a 

summary of the strengths and weaknesses of the measure.  The second section discusses specific 

recommendations concerning the assessment of each outcome dimension, based on the results of the 

review presented in the first section.  The third section discusses some specific issues concerning how 

pain measures can, and should, be used in clinical trials, including:  (1) How frequently pain should be 

measured; (2) The validity of using retrospective (recall) measures of pain intensity; (3) Use of paper-

and-pencil pain diaries versus other strategies for assessing pain over time in clinical trials; (4) The use 

of composite scores versus individual ratings in outcome research; (5) The use of rescue dose requests 

during a clinical trial as an outcome measure; (6) Whether (and how) to address the issue of multiple 

pain sites in clinical trials; and (7) Whether it is appropriate at this time to develop a consensus 

concerning the standardization of pain measures in clinical trials (e.g., to recommend a specific form of 

VAS, with specific instructions and endpoints, if investigators choose to use a VAS).  The final section 

of this paper discusses a number of unanswered questions concerning pain assessment in clinical trials, 

and makes recommendations for future research to address these questions. 

2. Review of Pain Measures   

2.1.  Ratings of pain intensity  

 Single-item ratings of pain intensity are the most commonly used measures in pain research and 

clinical settings.  The three most commonly used pain intensity scales are the Visual Analogue Scale, 

Numerical Rating Scale, and Verbal Rating Scale.  Table 1 summarizes the strengths and weaknesses of 
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these three types of pain intensity rating scales. 

2.1.1.  Visual Analogue Scale of pain intensity.  A Visual Analogue Scale of pain intensity 

(VAS-I) consists of a line, usually 100mm long, with each end of the line labeled with descriptors 

representing the extremes of pain intensity (e.g., ‘no pain,’ ‘extreme pain’).  Respondents place a mark 

on the line that represents his or her pain intensity level, and the distance measured from the ‘no pain’ 

end to the mark (possible range = 0 – 100mm) is that person’s VAS pain score. 

The VAS-I has consistently demonstrated sensitivity to changes in pain associated with 

treatment or time (e.g., Joyce et al., 1975; Stambaugh and Sarajian, 1981; Seymour, 1982; Turner, 1982; 

Anderson et al., 1991; Sandouk et al., 1991; Moore et al., 1994; Ingham et al., 1996; Tannock et al., 

1996; Talmi et al., 1997; Holland et al., 1998; Frost et al., 2000; Manfredi et al., 2000; Mercandante et 

al., 2000; Zeppetella, 2000; Lundeberg et al., 2001; Rice et al., 2001; Barton et al., 2002; Jensen et al., 

2002; Steiner et al., 2003), and usually shows strong associations with other pain intensity ratings (e.g., 

Kremer et al., 1981; Seymour, 1982; Walsh and Leber, 1983; Ahles et al., 1984; Ekblom and Hansson, 

1988; Littman et al., 1985; Jensen et al., 1986; Wilkie et al., 1990; Gaston-Johansson et al., 1992; 

Grossman et al., 1992; Soh and Ang,1992; Paice and Cohen, 1997; Sze et al., 1998; Ramer et al., 1999; 

Chang, Hwang, and Feuerman, 2000; Klepstad et al., 2000; Freeman et al., 2001; Good, 2001; Singer et 

al., 2001).  VAS measures of pain intensity have been shown to be distinct from VAS measures of pain 

unpleasantness, supporting the discriminative validity of both (Price et al., 1987). 

The scores from VAS-Is appear to have the qualities of ratio data for groups of people (Price and 

Harkins, 1987; Price et al., 1983).  This means that differences in pain intensity (for groups, not 

necessarily for individuals) as measured by VASs represent actual differences in magnitude.  For 

example, a significant change in average pain intensity from 60mm to 30mm on a VAS computed from 

a group of individuals would indicate that perceived pain intensity was halved in this sample of patients. 
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Test-retest reliability of the VAS-I has been examined in a number of studies, with time periods 

ranging from five minutes (r = .95; Grossman et al., 1992) to one week (r = .75; Chang, Hwang, and 

Feuerman, 2000; r = .85, Fischer et al., 1999).  These reliability coefficients are almost always very high 

(see also Padilla et al., 1983; Hollen et al., 1993; Roach et al., 1997; Bergh et al., 2000; Good et al., 

2001; Lundeberg  et al., 2001; Gallagher et al., 2002), and only very rarely drop below .70 (e.g., Love et 

al., 1989 reported VAS-I test-retest reliability coefficients as .77 for current pain but only .49 for 

“worst” pain and .57 for “best” pain over the course of several days). 

One potential strength of VAS-I measures over other measures of pain intensity is the high 

number of response categories of VASs.  Because they are usually measured in millimeters, a 100mm 

VAS can be considered as having 101 response levels.  This high number of response categories makes 

the VAS potentially more sensitive to changes in pain intensity than measures with fewer numbers of 

response categories.  Of course, there is an upper limit to the number of response categories necessary to 

fully characterize different levels of perceived pain intensity.  For example, laboratory research indicates 

that people are able to identify, on average, about 21 noticeable differences between weak and 

intolerable experimental pain (Hardy, Wolff, & Goodell, 1952).  Based on this alone, measures with 

more than 21 response levels are not likely to be any more sensitive than measures that have 21 response 

levels. 

One way to empirically determine whether different measures are more, or less, sensitive to 

changes in pain is to administer the measures before and after a pain treatment, and determine whether 

there is a difference between measures in their ability to detect changes in pain.  In such research, 

sensitivity to changes in pain can operationalized as a statistic that reflects the effect size for detecting a 

change in pain (e.g., pretreatment to posttreatment) or a difference between treatment and control 

conditions.  Relevant statistics include the t-statistic, the F-statistic, the p-value associated with these 
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statistics, or some measure of change divided by a measure of variance (e.g., lambda).  Larger t- and F-

statistics, and smaller p- or lambda values indicate greater sensitivity. 

Using this strategy, Wallenstein (1991) performed a reanalysis of 11 RCTs of analgesics for 

cancer (2 RCTs) and post-operative (9 RCTs) pain.  Ten of these studies included both a VAS-I and 

VRS-I (Verbal Rating Scale of pain intensity, see below) measure of pain.  The VAS-I was more 

sensitive than the VRS-I in six of these studies, and the VRS-I was more sensitive than the VAS-I in the 

remaining four studies.  Littman et al. (1985) similarly performed a reanalysis of 23 RCTs of analgesics 

for postoperative, cancer, acute trauma, or renal or urethral colic pain (total number of subjects 1,330).  

They found that three scales (VRS-I, VAS-I, and a VRS of pain relief) were similarly sensitive, 

although the relief ratings tended to show slightly greater sensitivity than VAS-I difference scores did, 

and VAS-I difference scores showed slightly greater sensitively than VRS-4 difference scores did.   

Other researchers have also found VASs are slightly more sensitive (Holland et al., 1998; 

Stockler et al., 1998; Bellamy et al., 1999; Frost et al., 2000; Graff-Radford et al., 2000; Bone et al., 

2002) than other measures of pain intensity for detecting changes in pain.  However, some studies have 

shown VAS-Is to be slightly less sensitive (Moore et al., 1994; Jenkinson et al., 1995; Magnusson et al., 

1995; Bolton et al., 1998; Jensen et al., 1998) or essentially equivalent in sensitivity (Stambaugh and 

Sarajian, 1981; Kucuk et al., 2001; Jensen et al., 2002) to other pain measures.  In one study, a VAS-I 

was equivalent in sensitivity to a NRS-I, but both were more sensitive than a 4-point VRS-I (Breivik et 

al., 2000).  In short, studies comparing VAS-Is to other pain intensity measures (in particular VRS-Is 

and Numerical Rating Scales of pain intensity, or NRS-Is), suggest the possibility that they might be 

more sensitive to changes in pain than other measures under certain conditions, but they might also be 

less sensitive under other conditions.  More importantly, for the most part, this research shows that when 

a significant treatment effect is found using one measure, it is almost always also found for other pain 



 8

intensity measures. 

Although VAS-Is appear to be about as sensitive to changes in pain as other pain intensity 

measures are, there is evidence that VASs may be more difficult than other pain ratings for patients to 

understand and complete.  For example, Bruera et al. (1991) found that 16% of 101 palliative care 

patients were unable to complete a VAS-I, even with nurse assistance, and that this number increased to 

84% as disease progressed.  Littman et al. (1985), who performed the reanalysis of 23 RCTs cited 

above, also reported on the frequency of missing data in these clinical trials.  Of the 167 subjects in 

these studies who had missing data, 93 (56%) were missing data on all scales (VAS-I, VRS-I, VRS-

Relief).  However, most of the rest (63, or 44%) were missing data only for the VAS-I.   

Kremer et al. (1981) examined the failure rates of and preferences for a VAS-I, a 0 – 100 NRS-I, 

and a 5-point VRS-I among 50 patients seen at a pain clinic.  They found that the VAS had the highest 

failure rate (11%), and that the failure rates for the 0 – 100 NRS (2%) and VRS (0%) were very low.  

The mean age of the persons unable to complete the VAS (73.3 years) was significantly higher than 

those who were able to complete this measure (54.4 years).  In this study, the VRS was the scale most 

preferred (by 59% of the patients), followed by the 0 – 100 NRS (25%); the VAS was least preferred by 

the patients (16%).  Gagliese and Melzack (1997) also found that the failure rate of a VAS-I was much 

higher among the elderly (60 – 79 years; 30% failure rate) than among middle-aged participants (46 – 

59 years, 19%), while young participants had no problem with the measure (27 – 45 years, 0%). 

Mostly replicating the findings of Kremer et al. (1981), Paice and Cohen (1997) compared the 

preference and failure rates of a VAS-I, 0 –10 NRS-I, and 5-point VRS-I in 50 patients with cancer-

related pain.  While 10 (20%) of their subjects were unable to complete the VAS, all were able to 

complete the VRS and NRS.  Moreover, mean opioid intake was significantly higher for subjects unable 

to complete the VAS than for those who were able to complete this measure.  They found that half 
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(50%) of the patients preferred the 0 – 10 NRS, but that many (28%) also preferred the VRS over the 

other scales.  Only six (12%) of the subjects preferred the VAS over the other scales.  

Shannon et al. (1995) administered the McGill Pain Questionnaire (MPQ; see below), three VAS 

scales (of pain intensity, pain relief, and mood), a VRS of pain intensity, and a Face Scale to 63 

inpatients with cancer.  Again, the VAS scales evidenced the highest failure rate, with 89% able to 

complete the VRS, 84% the MPQ, 81% the Face Scale, and 75% the VAS scales.  Soh and Ang (1992) 

asked 79 patients with various cancer diagnoses to complete a VAS-I and a VRS-I.  Although they did 

not report specific failure rates, they did comment that the VAS was more difficult to explain to patients 

than the VRS was.  Sze et al. (1998) administered a VAS-I and a 0 –10 NRS-I to 95 patients with 

various cancer diagnoses.  Again, the failure rate for the VAS-I (14%) was higher than for the NRS-I 

(3%).  Stahmer et al (1998) also found the failure rate for a VAS-I (15%) to be much higher than that for 

a NRS-I (0%) in a sample of hospitalized patients with pain.  One the other hand, Tannock et al. (1996) 

found a 6-point VRS-I and a VAS-I to have similar failure rates (8% and 11%, respectively) in a sample 

of 136 men with prostate cancer.  Clearly, although patients do not always have difficulty using pain 

rating scales, when they do have with difficulty with pain measures, they tend to have more difficulty 

with the VAS than with other measures, including NRSs and VRSs. 

2.1.2.  Numerical Rating Scale of pain intensity.   A Numerical Rating Scale of pain intensity 

(NRS-I) consists of a range of numbers (usually 0 – 10, but sometimes 0 – 20, 0 – 100 or other ranges).  

Respondents are told that the lowest number represents ‘no pain’ and the highest number represents an 

extreme level of pain (e.g., ‘pain as intense as you can imagine’).  They are asked to write down, circle, 

or state the single number that best represents their level of pain intensity, and the number they select is 

their pain intensity score.   

Although traditionally NRS-I measures have been used less often than VAS-I or VRS-I (Verbal 
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Rating Scales of pain intensity, see below) measures, an increasing number of researchers have been 

using NRS-Is to test for treatment effects in pain clinical trials.  The findings of the research that has 

been performed supports the validity and reliability of NRS scales, and indicates that their psychometric 

properties are very similar to those of VAS measures.  For example, NRS-I scales tend to show strong 

associations with other pain rating scales (Kremer et al., 1981; Seymour, 1982; Jensen et al., 1986; 

Ekblom and Hansson, 1988; Jensen et al., 1989; Wilkie et al., 1990; Paice and Cohen, 1997; Sze et al., 

1998; Singer et al., 2001).  NRS-Is have also shown to be sensitive to changes (increases) in pain 

associated with treatments often associated with short-term increases in pain (e.g., radiotherapy for 

cancer, Trotti et al., 1998; physical therapy, Smith et al., 1998), and to decreases associated with pain 

treatment (e.g., Chesney and Shelton, 1976; Stenn et al., 1979; Keefe et al., 1981; Turner, 1982; Paice 

and Cohen, 1997; Backonja et al., 1998; Bolton and Wilkinson, 1998; Farrar et al., 1998; Rowbotham et 

al., 1998; Grond et al., 1999; Holzheimer et al., 1999; Jensen et al., 1999; Leksowski, 2001; Wilkie et 

al., 2000; Eisenbert et al., 2001; Lundeberg et al., 2001; Meuser et al., 2001; Rice et al., 2001; Palangio 

et al., 2002).   

NRS-Is have demonstrated criterion-related validity through their significant and positive 

associations with analgesic medication use (Daut et al., 1983), perceived need to contact health care 

providers (Sandbloom et al., 2001), pain interference (Daut et al., 1983; Owen et al., 2000), dyspnea 

(Smith et al., 2001), and a number of additional specific symptoms sometimes associated with painful 

conditions, such as nausea, dry mouth, dyspnea, lack of appetite, fatigue, and constipation (Chang et al., 

2000), and negative associations with treatment satisfaction (Lin, 2000) and measures of global quality 

of life (Wang et al., 1999; Chang et al., 2000; Owen et al., 2000; Poulos et al., 2001; Sandbloom et al., 

2001).  

Further support for the validity of 0 – 10 NRS-Is comes from Portenoy et al. (1999), who found 



 11

that the responses to this scale showed an appropriate dose-response to treatment with oral transmucosal 

fentanyl citrate.  In another study, a 0 – 10 NRS-I completed on one occasion predicted subsequent 

decreases in functioning among 93 persons with various cancer diagnoses (Dodd et al., 2001).  

However, average NRS-I scale scores may not have ratio qualities (Price et al., 1994), especially when 

compared to VASs, which do appear to have ratio qualities when averaged across a number of people.   

De Wit, van Dam, Hanneman et al. (1999) showed that 86% of a sample of 156 patients with 

various cancer diagnoses were able to complete 2 month’s worth of daily diaries that included a 0 – 10 

NRS.  They found that patient ratings of average pain provided during interviews every two weeks 

showed strong associations with actual diary averages (rs ranged from .80 to .91), which provides some 

support for the validity of retrospective ratings of average pain.  However, patient retrospective ratings 

tended to be higher by about 0.5 on the 0 – 10 scale, on average, then their actual average pain intensity 

was (as calculated from the diaries), calling into question the accuracy of retrospective rating of past 

pain using 0 – 10 NRSs (see discussion of retrospective ratings in section 4.2., below). 

Two studies found that a NRS-I had a very high degree of test-retest stability over a few minute 

period (r = .82, Bergh et al., 2000; r = .91, Lundeberg et al., 2001).  Another study found that very good 

stability for NRS-I ratings of worst pain (r = .93) and average pain (r = .78), but not for current pain (r = 

.59) over about a 2-day period (Daut et al., 1983).  The coefficients were much lower (.34, .24, and .22) 

when the time period was extended to about 91 days (Daut et al., 1983), although a high degree of 

stability in pain intensity ratings would not necessarily be expected over a 3-month period, since pain 

can change from one moment to the next. 

Farrar et al. (2000) performed a study that provides important information concerning the 

meaning of change in pain as defined by a 0 – 10 NRS.  They operationalized a meaningful change in 

pain as that level of change that is associated with a patient not requesting a rescue dose as part of a 
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titration phase of a clinical trial.  They found that an absolute change of 2 points (out of 10) and a 

percent change of 33% in the 0 – 10 NRS showed the optimal sensitivity and specificity for detecting a 

meaningful change in pain in a sample of 130 patients with various cancer diagnoses.  Although it will 

be important to replicate these findings in additional samples, these data do support the utility of 0 – 10 

NRSs in particular, since such guidelines are not yet available for other measures of pain intensity (see 

below for their findings concerning a 4-point VRS of pain relief). 

Consistent with the review of the relative sensitivity of VAS-I measures, research sometimes 

finds NRS-I measures to be a little more sensitive to changes in pain than other measures (Jensen et al., 

1998; Du Pen et al., 1999; Eisenberg et al., 2001), sometimes a little less sensitive (Portenoy et al., 

1999), and sometimes to show essentially the same level of sensitivity (Bolton et al., 1998; Ekblom and 

Hansson, 1988).   One study, cited above, found a 11-point NRS-I to be about as sensitive as a VAS-I, 

and both of these to be more sensitive than a 4-point VRS-I (Breivik et al., 2000).  In short, if a 

treatment has a significant effect on pain, the evidence indicates that the NRS-I (or VAS-I or VRS-I, for 

that matter) is about as likely as other measures of pain intensity to detect the effect of the treatment.   

On the other hand, NRS-Is tend to be preferred over VASs by patients (Williams et al., 2000).  

Interestingly, among possible ranges of NRS, a 0 – 10 range is most preferred (by 54% of respondents), 

followed by a 0 – 100 range (16%), followed by 0 – 20 (1%; Williams et al., 2000), in a sample of 

patients with chronic pain.  Twenty-nine percent of the respondents in this study did not have a 

preference for one pain measure over the others.  In another study, there appeared to be a slight 

preference for a NRS-I over a VRS-I in a sample of English-speaking patients seeking care in an 

emergency room (59% preferred the NRS-I and 41% preferred the VRS-I; Puntillo and Neighbor, 1997).  

However, among the Spanish-speaking patients, there was a tendency for the VRS-I (55%) to be 

preferred over the NRS-I (45%).  But these differences in preference rates were not statistically 
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significant for either sample (Puntillo and Neighbor, 1997).  

Cognitive impairment may interfere with the comprehension and use of pain rating scales, 

although it may impact the use of some scales more than others.  Radbruch et al. (2000) administered a 

Mini Mental Status Examine (MMSE) to 108 patients with advanced cancer in a palliative care unit, and 

also attempted to administer the Brief Pain Inventory (Cleeland and Ryan, 1994) intensity and 

interference items (all 0 – 10 NRSs) to these patients.  If the patients were unable to complete the BPI 

items, they were asked to scale the intensity of their pain on a 4-point VRS (none, mild, moderate, 

severe).  If they were unable to use the 4-point VRS, they were simply asked to confirm the presence or 

absence of pain (i.e., a 2-point VRS-I) along with other symptoms.  Radbruch et al. found that only 75% 

of these patients with advanced cancer were able to complete the 0 – 10 intensity items, and 62% the 0 – 

10 interference items.  Moreover, the number of missing responses for the BPI intensity items (r = -.64) 

and interference items (r = -.47) were both associated significantly with the MMSE score, indicating that 

a patient’s degree of cognitive impairment impacts his or her ability to respond appropriately to 0 – 10 

NRS scales.  However, many of the patients unable to complete the BPI 0 –10 NRS items were able to 

complete a 4-point VRS of pain intensity, and all of the patients, even those who could not rate their 

pain using a 4-point VRS, were able to report on the presence or absence of pain.   

2.1.3.  Verbal Rating Scale of pain intensity.  Verbal Rating Scales of pain intensity (VRS-I) 

consist of a list of descriptors or phrases (e.g., ‘none,’ ‘some,’ ‘moderate,’ ‘severe’) that represent 

varying degrees of pain intensity.  Each word or phrase has a number associated with it (e.g., ‘none’ = 0, 

‘severe’ = 3).  Respondents are asked to select the single word or phrase that best represents his or her 

pain level, and the respondent’s score is the number associated with the word chosen.  In the pain 

literature, the number of descriptors in VRS-Is range can from 4 (e.g., Seymour, 1982) to as many as 15 

(e.g., Gracely et al., 1978; and this latter scale would have 16 descriptors if “no pain” were added to it). 
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Like VAS-Is and NRS-Is, VRS-Is demonstrate sensitivity to changes in pain with treatment (Fox 

and Melzack, 1976; Rybstein-Blinchik, 1979; Stambaugh and Sarajian, 1981; Tannock et al., 1989; 

Bergman et al., 1992; Stelian et al., 1992; Bergman, et al., 1994; Murphy et al., 1994; Ellershaw et al., 

1995; Ingham et al., 1996; Tannock et al., 1996; Hammerlid et al., 1997; Bolton and Wilkinson, 1998; 

Farrar et al., 1998; Rogers et al., 1998; Portenoy, Payne, Coluzzi et al., 1999; Molenaar et al., 2001; 

Doyle et al., 2002; Jensen et al., 2002), and show strong associations with other measures of pain 

intensity (Kremer et al., 1981; ; Walsh and Leber, 1983; Littman et al., 1985; Jensen et al., 1986; 

Fishman et al., 1987; Ekblom and Hanssson, 1988; Paice and Cohen, 1997; Rogers et al., 1998; 

Klepstad et al., 2000).  Concerning test-retest stability, one study found the VRS-I to be adequately 

stable over a matter of minutes (Kappa = .71, Ellershaw et al., 1995), and a second found the VRS-I to 

demonstrate relatively low stability (r = .55, Sneeuw, Aaronson, Osoba et al., 1997) over a 1-week 

period.  

Although VRSs are usually scored by using a rank method (e.g., scoring “no pain” as 0, “mild 

pain as 1, “moderate pain” as 2, etc.), this scoring method has been criticized because it assumes equal 

intervals between the intensity descriptors, even though it is extremely unlikely that equal perceptual 

intervals exist.  This characteristic of rank-scoring procedures can pose several problems with one is 

interpreting VRS data.  For example, rank scoring does not allow for adequate interpretations of the 

magnitude of any differences found.  For example, a change from 3 to 2 (on a 4-point VRS) might 

represent a 10% decrease in perceived pain or a 50% change, depending on the perceived interval 

represented by the words on the list.  In addition, some investigators have raised the objection that 

ranked data should not be analyzed with the more common (and usually more powerful) parametric 

statistics.  However, it has become increasingly recognized that most parametric techniques (such as 

analysis of variance and the t-test) are still valid when used with data that do not necessarily represent 
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equal-interval values, especially if the number of categories on the scale is five or more (Cicchetti et al., 

1985; Philip, 1990; Rasmussen, 1989; see also Baker et al., 1966). 

Cross-modality matching procedures have been used as a means of transforming VRS ratings to 

scale scores that are more likely to have ratio properties, that is, to scores with equivalent intervals 

(Gracely et al., 1978a, 1978b; Price et al., 2001).  The matching procedure involves asking each patient 

to indicate the severity that each word represents in reference to one or more other modalities (such as 

the loudness of a tone, the length of a line, or handgrip force).  The rating that the patient gives to a 

particular word (or the average of several, if the patient rates each word more than once) is then used as 

the score for that word for that patient.  Because the modalities used by patients to match pain 

descriptors to can themselves be indexed using ratio scales, the numbers or scores derived from such a 

procedure are believed likely to have ratio properties and to reflect actual perceived differences in 

magnitudes. 

 There are two major limitations of cross-modality matching procedures.  First, the procedure is 

time consuming and can be tedious, both of which can adversely affect patient compliance (Ahles et al., 

1984).  One way to address this problem is to assign standardized scores for each word based on data 

from groups of previously tested individuals (see Gracely et al., 1978a; Tursky et al., 1982; Urban et al., 

1984 for standardized scores for specific words).  Second, most of the standardized scores have been 

developed using non-patients in response to experimental pain.  There is evidence that chronic pain 

patients may rate the intensity of pain words differently than do acute (i.e., postoperative) pain patients 

(Wallenstein et al., 1980).  Even within diagnostic subgroups, the score given to a word by one patient 

has been shown to vary from that given by other patients, indicating that standardized scores for VRS 

adjectives may be less reliable than originally hoped (Urban et al., 1984). 
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 Moreover, VRS-I scores obtained through cross-modality procedures may correlate so highly 

with those obtained by using the ranking method that they contain essentially the same degree of useful 

information (Hall, 1981; Levine and De Simone, 1991).  Similarly, VRS-I scores created by either of the 

two methods show the same patterns of associations to other pain measures, again suggesting that the 

information contained in the scores derived from the two methods are comparable (Jensen et al., 1989).  

Therefore, until strong evidence emerges to support the validity and utility of cross-modality matching 

procedures or scores over ranked scores, it probably makes sense to use the simpler ranking method be 

used when relationships between pain intensity and other factors are examined.  The more sophisticated 

cross-modality matching procedures should be used only when ratio-like scaling is needed (i.e., when 

one needs to know the specific magnitude of differences in pain ratings across time or between groups). 

 The strengths of VRS-Is include the ease with which they can be administered and scored, 

provided that scores are calculated using the ranking method or from data developed from previous 

cross-modality matching experiments.  Because they are generally easy to comprehend, compliance 

rates for VRS-Is are as quite good and often better than those for other measures of pain intensity 

(Jensen et al., 1986; Jensen et al., 1989).  For example, in the Radbruch et al. (2000) study, cited above, 

many of the patients with advanced cancer in a palliative care unit who were unable to complete 0 – 10 

NRSs were able to complete a simple 4-point VRS.  VRS-Is are also often preferred as much (Puntillo 

and Neighbor, 1997) or even more than NRS-Is (Kremer et al., 1981).   

 One weakness of VRSs is that patients need to read over, or be familiar with, the entire list of 

pain adjectives before they can select the one that most closely describes their pain.  For longer lists 

(e.g., 15 or more items), this requirement can make the task time consuming, and the clinician or 

researcher cannot be assured that the patient or subject adequately reviewed the entire list of adjectives.  

Also, because VRS-Is require patients to select from a finite number of descriptors, patients may be 
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unable to find one that accurately describes their perceived pain intensity (Joyce et al., 1975).  Among 

illiterate patients, VRSs are less reliable than other pain intensity measures (Ferraz et al., 1990).  When 

differences are found in the relative sensitivity of scales for detecting treatment effects, VRS-Is tend not 

to fare as well as VAS-Is or NRS-Is (e.g., Breivik et al., 2000).  Finally, a clinician or researcher using a 

Verbal Rating Scale must select a scoring procedure; and, as already discussed, each scoring method has 

its drawbacks.  Possibly because of the relative weaknesses of VRSs, and the availability of other 

measures of pain intensity, VRSs are being used less often as primary outcome measures than they have 

previously in pain treatment outcome research. 

2.1.4.  Other single-item measures of pain intensity.  Single-item measures other than VAS-Is, 

NRS-Is, and VRS-Is are used much less often to assess pain intensity in pain research.  Measures that 

have been used include Mechanical Visual Analogue Scales, Graphic Rating Scales, Faces Scales, and 

various combination scales. 

A Mechanical Visual Analogue Scale of pain intensity (M-VAS-I) is very similar to the VAS-I, 

except that instead of making a pencil or pen mark on a line on a paper, the respondent moves a slider 

between the two extremes of pain on a plastic or cardboard scale.  The scale administrator then looks on 

the back of the scale and directly reads the distance that the slider was moved from a ruler.  M-VAS-Is 

are very strongly associated with VAS-Is (r = .99, Grossman et al., 1992; r = .77, Ramer et al., 1999) 

and other pain intensity ratings (Geddes et al., 1990; Ramer et al., 1999).  They are also highly reliable 

over a 5-minute period (r = .95, Grossman et al., 1992).  In short, they appear to share many of the 

properties of VAS-Is. 

Graphic Rating Scales of pain intensity (GRS-I) are also similar to VAS-Is.  The primary 

difference is that GRS-Is add specific markers along the VAS continuum with labels associated with 

each marker.  For example, the GRS-I used by Greenwald et al. (1987) consisted of a 100mm line with 
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the numbers 1 through 5 evenly spaced along the line, and descriptors (‘no pain,’ ‘slight pain,’ 

‘moderate pain,’ ‘very bad pain,’ ‘pain as bad as can be’) below each number.  Depending on the 

specific instructions, respondents to GRSs might circle the number or descriptor or make a mark on the 

line (using the numbers or descriptors as guidelines) that best represents their pain intensity.  McMillan 

et al. (1988) showed that a 0 – 10 GRS was sensitive to decreases in pain that occurred when a pain 

monitoring system in an inpatient cancer treatment center was established.  Ekblom and Hansson (1988) 

found that a GRS-I showed a similar sensitivity to change in pain with treatment as did a VAS-I and 

NRS-I. 

Face Scales of pain intensity present the respondent with drawings of facial expressions 

representing increasing levels of pain intensity and suffering.  Respondents select the single drawing 

that best represents their pain level, and their score is the number (rank order) of the expression chosen.  

Although Face Scales were originally developed, and have been primarily used, for assessing pediatric 

pain, Face Scales have also been used to assess pain intensity in adults.  Evidence supports the ability of 

Face Scales to detect changes in pain with treatment (Bellamy et al., 1999).  Two studies found the Face 

Scale to show strong associations with a VAS-I in two separate samples of patients with pain (e.g., r = 

.82, Ramer et al., 1999; r = .92, Freeman et al., 2001), and Shannon et al. (1995) found that about 81% 

of their sample with various cancer diagnoses were able to complete the Face Scale (compared with 

75% who were able to complete a VAS-I and 89% a VRS-I).  These preliminary studies suggest that 

Face Scales could potentially be valid as measures of pain intensity.  However, Ramer et al. (1999) did 

comment that some of the male patients in their study were uncomfortable with rating their pain at the 

highest level using the Face Scale because the expression representing the most severe level of pain had 

tears on the face of the drawing. This raises the possibility that the Face Scale (or at least one that 

includes tears) may under-estimate pain intensity in some patients with severe pain. 
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Finally, different components of pain intensity measures can be combined into single scales (e.g., 

combine numbers with descriptors making a NRS/VRS-I, see Grossman et al., 1992; Campbell et al., 

2000; Maunsell et al., 2000; or a diagram with descriptors, see Sneeuw et al., 1999; Sneeuw, Aaronson, 

Sprangers et al., 1997).  The evidence from studies looking at NRS/VRS-Is suggests that they, too, are 

valid as measures of pain intensity, as shown by their strong associations with other measures of pain 

intensity (Grossman et al., 1992), association with analgesic use, pain interference, and measures of 

global quality of life (Maunsell et al., 2000), and association with treatment history and concern about 

cancer (Campbell et al., 2000). 

2.2.  Measures of pain relief  

Whereas pain intensity ratings ask patients to rate the intensity of felt pain, pain relief ratings ask 

patients to rate how much ‘relief’ from pain they have experienced, usually in reference to a specific 

treatment or intervention.  Table 2 lists and summarizes the primary findings of this review concerning 

the assessment of pain relief in clinical trials. 

Relief ratings have been shown to be sensitive to the effects of treatment (VAS relief ratings, 

Wallenstein., 1991; Shannon et al., 1995; Manfredi et al., 2000; VRS relief ratings: Stambaugh and 

Saragian, 1981; Littman et al., 1985; Wallenstein, 1991; Farrar et al., 1998; Barton et al., 2002; Steiner 

et al., 2003; 0 – 100% percent relief rating: Hwang et al., 2003).  Also, in one study, relief ratings were 

strongly and negatively associated with pain intensity ratings (VAS relief rating, Fishman et al., 1987).  

However, in two other studies, the associations between pain relief and pain intensity measures were 

weak (VAS rating, Ramer et al., 1999; NRS rating, Daut and Cleeland, 1982).   

As when pain intensity measures are compared in terms of their sensitivity, pain relief ratings are 

appear to be somewhat more sensitive to changes in pain associated with treatment when compared to 

pain intensity change scores (e.g., pretreatment - posttreatment) (Ohnhaus and Adler, 1975; Littman et 
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al., 1985; Wallenstein, 1999; Fischer et al., 1999).  However, the differences in sensitivity are rarely 

large.  Also, some studies have found relief ratings to be less sensitive (Hwang et al., 2003), and some 

about as sensitive (Ekblom and Hansson, 1988; Jensen et al., 2002) as pain intensity change scores.  

Thus, the use of relief ratings over pain intensity change scores will not usually result in substantial 

increases in ability to detect treatment effects.   

Supporting the validity of relief ratings as indicants of change in pain intensity, some studies 

have shown positive associations between pain intensity change scores and relief ratings (VAS, Angst et 

al., 1999; NRS, De Conno et al., 1994).  Interestingly, however, the association between pain relief and 

change in pain intensity is not always strong, so ratings of these two constructs (change in pain, pain 

relief) appear to measure related but also distinct constructs (Haas et al., 2002).  For example, Angst et 

al. (1999) found that when pain intensity and pain relief were assessed 10-, 20-, and 30-minutes 

following an infusion (pain intensity was also assessed pre-infusion), pain relief ratings tended to 

increase as pain intensity decreased.  However, for many patients, pain relief ratings remained above 0 

(indicating at least some relief) even when pain intensity returned to pre-infusion levels (see also Dalton 

et al., 1988).  Similarly, Jensen et al. (2002) found that the strength of the association between pain 

relief and change in pain ratings decreased as time since pretreatment increased (see also Feine et al., 

1998).  This correlation coefficients between pain relief and pain intensity change scores were 0.75 and 

0.80 in two samples of post-operative patients 15 minutes following treatment, but dropped to between 

0.56 and 0.65 24 hours after treatment.  Moreover, a close examination of their data indicated that there 

was always a subset of patients who reported that they experienced some pain relief even when their 

pain was higher posttreatment relative to pretreatment levels (Jensen et al., 2002). 

Further support for the distinction between pain relief and pain intensity change scores was 

found by Fischer et al. (1999), who reported that perceived pain relief was more strongly associated with 
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satisfaction with treatment than was actual change in pain intensity (change in pain intensity ratings).  

Consistent with this findings, De Wit, van Dam, Abu-Saad et al. (1999) demonstrated the distinction 

between a VRS rating of pain relief from a measure of pain intensity by performing a factor analysis of 

pain intensity ratings, a VRS rating of pain relief, and other measures.  They found that the pain relief 

rating loaded with measures of treatment satisfaction and perceived adequacy of analgesia, but not with 

the pain intensity ratings.  In short, the data strongly support the conclusion that perceived pain relief 

and change in pain intensity are related but also distinct dimensions of pain. 

Farrar et al.’s (2000) findings concerning the meaningfulness of change in pain as measured by a 

change in a 0 – 10 NRS were described above.  These investigators also identified the specific rating of 

relief (using a 5-point VRS-R scale: none, slight, moderate, lots, complete) best associated with a 

meaningful change in pain.  They found that a rating of ‘moderate’ relief best represented meaningful 

change to the participants with cancer pain in their study, supporting this rating as a reasonable 

treatment outcome goal if relief ratings are included as an outcome measure in a clinical trial. 

2.3.  Measures of the temporal aspects of pain 

The temporal aspects of pain include its frequency, variability, and duration, as well as its pattern 

across time (over minutes, hours, days, or months).  Table 3 lists and summarizes the primary findings 

of this review concerning the assessment of the temporal aspects of pain in clinical trials. 

 Temporal aspects of pain can be assessed by asking patients to rate their pain on multiple 

occasions over time in the form of daily diaries.  Data from such diaries can be coded to score many of 

the temporal aspects of pain.  Variability can be operationalized as the standard deviation of pain 

intensity ratings, frequency as the number of times pain intensity is above specific thresholds (e.g., 

number of times pain intensity is greater than 0, or even greater then some level indicating ‘moderate’ or 

‘severe’ pain, Serlin et al., 1995), and average duration as the average amount of time patients 
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experience pain levels above specific cutoffs.  Specific time patterns of pain within or across days can 

also be coded from these data (e.g., no change over time, increases or decreasing over time, Jamison & 

Brown, 1991).  However, not every clinician or researcher has the resources to be able to administer and 

code diary data, and at least one study calls into question the veracity of diary data when each entry is 

not observed by the clinician or investigator (or electronically by an electronic diary) (Stone et al., 2002; 

see more discussion of this issue in section 4.3., below). 

 One temporal pain dimension is the frequency of pain.  Kaasa et al. (1995) used a 5-point VRS 

to measure the frequency of cancer pain that ranged from “All day” to “Not at all.”  They found that 

responses to this measure were strongly associated with a composite measure of pain intensity and pain 

interference.  Rathmell et al. (1991) asked patients with head or neck cancer to rate the frequency of 

their pain on 4–point VRS with 1 = “Never” and 4 = “Daily.”  Pain frequency, but not pain intensity 

(also measured by a 4-point VRS-I) was associated with type of treatment received, with patients who 

received both radiation and surgery reporting greater pain frequency then those who received radiation 

alone.  Samarel et al. (1996) showed that a combination 5-point NRS/VRS of pain frequency (“1. 

Never” to “5. Always”) loaded with measures of pain intensity and pain upsetness into a single scale.  

This scale was subsequently found to be significantly associated with other symptoms, such as fatigue, 

and with treatments received (chemotherapy vs. no treatments).  These preliminary findings indicate that 

pain frequency is both related to, but also might be distinct from, measures of pain intensity. 

Temporal dimensions of pain are also included in the McGill Pain Questionnaire (MPQ; 

Melzack, 1975; see description of the MPQ pain quality descriptors and scales in the next section).  On 

the MPQ, patients are allowed to select one from three temporal categories (i.e., select up to three words 

total):  “brief,” “momentary,” and “transient,” representing the occurrence of brief periods of pain; 

“rhythmic,” “periodic,” and “intermittent,” representing the occurrence of changing pain; and 
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“continuous,” “steady,” and “constant,” representing the occurrence of constant pain.  However, the 

validity and reliability of these temporal descriptors have not yet been systematically evaluated.  

 Another type of pain that is related to its temporal aspect is breakthrough pain.  Portenoy and 

Hagen (1990) defined breakthrough pain as an episode of severe or excruciating pain that occurs in the 

context of an ongoing background moderate (or less) pain.  A series of questions first described by 

Portenoy and Hagen (1990), and used in subsequent studies (Portenoy et al., 1999; Hwang et al., 2003) 

identifies the presence/absence of breakthrough pain and, if present, asks about its severity, location, 

frequency, onset, duration, relationship to fixed analgesic dose, precipitating events, predictability, 

pathophysiology, and etiology.  One study found that the presence of breakthrough pain was associated 

with other important pain-related variables such as average intensity of background pain, pain 

interference, and measures of both depression and anxiety (Portenoy, et al., 1999).  More recently, 

Hwang et al. (2003) demonstrated that the frequency of the presence of breakthrough pain was sensitive 

(i.e., it decreased significantly) to the effects of use of the Agency for Health Care Policy and Research 

cancer pain management guidelines in a sample of 74 consecutive patients with cancer-related pain. 

 While measures of pain frequency, variability, and duration assess qualities of the pain that may 

be associated with the specific diagnosis or cause of pain.  Two additional temporal aspects of pain 

assessed in some outcome studies are time to analgesia onset (since administration of the treatment, 

usually a medication) and time to meaningful pain relief.  While these temporal domains may also be 

related to the pain diagnosis or underlying cause of pain, they reflect primarily qualities of the specific 

treatment under consideration, and may be used to compare the speed at which two more or treatments 

produce analgesia.  One method for assessing these qualities is the “stop watch” technique, in which two 

stop watches are started at the time of analgesic administration, one labeled “time to analgesia onset” 

and the other labeled “time to meaningful pain relief.”  Study participants are instructed to stop the first 
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watch when (and if) they first notice any analgesic effect, and the second when they notice pain relief 

that is “meaningful” to them (cf. Barton et al., 2002). 

2.4.  Measures of the qualitative and affective components of pain 

Pain has many sensory and affective qualities in addition to its intensity component.   The most 

common measure of these aspects of pain is the McGill Pain Questionnaire, but the short-form McGill 

Pain Questionnaire and single-item ratings have also been used.  Table 4 lists and summarizes the 

primary findings of this review concerning the assessment of pain quality (including pain affect) in 

clinical trials. 

2.4.1.  McGill Pain Questionnaire (MPQ).  The MPQ consists of 78 pain descriptors classified 

into 20 categories of pain that can be scored to assess four major dimensions of pain: sensory, affective, 

evaluative, and miscellaneous pain, as well as a total pain severity score (“Pain Rating Index” or “PRI” 

scores MPQ represent the sum of the ranked values of descriptors selected within each pain dimension 

and “Number of Words Chosen” or “NWC” MPQ scores represent the total number of words selected 

within each pain dimension; Melzack, 1975).  Data support the conclusion that the MPQ qualitative 

scale scores assess something other than pain intensity.  For example, Chung et al. (2001) found very 

weak associations between a pain intensity rating and both the total MPQ-NWC (r = -.09) and total 

MPQ-PRI (r = .00).  Other investigators have found stronger associations between MPQ scale scores 

and pain intensity ratings (Graham et al., 1980, rs up to 0.40, lowest r-value not specified; Ahles et al., 

1984, rs ranged from 0.49 to 0.57; Wilkie et al., 1992; rs up to 0.58, lowest r-value not specified; Zalon, 

1999; rs between 0.33 and 0.76).  While these associations are usually positive, indicating that the MPQ 

scales and pain intensity usually assess related dimensions, they are not strong enough to support the 

conclusion that MPQ scales and pain intensity rating scales assess the same thing. 

Further evidence for a distinction between the MPQ scale scores and pain intensity ratings was 
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found by De Conno et al. (1994). They performed two factor analyses using a VAS-I, a NRS-I, a VRS-I, 

the MPQ-PRI score, and a composite measure of the frequency of five different qualities of pain 

obtained at two different points in time in 53 patients with various cancer diagnoses.  A single factor 

emerged from each factor analysis, with the three pain intensity measures loading most strongly on this 

factor (factor loadings ranged from 0.79 to 0.92), and the MPQ-PRI showing a weak loading in one 

analysis (0.39; but it showed a stronger loading in the second analysis, 0.72).  Similarly, a factor 

analysis of change scores in these measures from one time point to the next, plus a 5-point rating of pain 

relief, resulted in a single factor with the pain intensity change scores showing stronger loadings (range 

= 0.80 to 0.83) and the MPQ-PRI score showing a weaker loading (0.47) on this factor (De Conno et al., 

1994). 

The MPQ scales have been found to be positively associated with analgesic medication use 

(Ahles et al., 1983), illness conviction (Dalton et al., 1988), and reported quality of life (Schipper et al., 

1984).  Also, the MPQ scales have shown expected sensitivity to the effects of pain treatments (Briggs, 

1996; Burchiel et al., 1996; Eija et al., 1996; Nikolajsen et al., 1996; Pozehl et al., 1995; Tannock et al., 

1989; Tesfaye et al., 1996; Plesh et al., 2000; Naeser et al., 2002), supporting the validity of the MPQ 

scales as measures of pain.  Support for the validity of the MPQ-Affective scale to assess the affective 

component of pain, specifically, was reported by Ahles et al. (1983), who found that this scale was more 

strongly associated with measures of psychological distress that with measures of pain intensity.  Also, 

Kremer et al. (1982) reported that cancer patients with low pain intensity report a greater affective 

component of their pain on the MPQ-Affective scale than patients with low back pain do, consistent 

with the hypothesis that cancer pain may have a greater affective associations (e.g., be more worrisome 

and cause more fear) than low back pain. 

Responses to the MPQ have also been found to discriminate between different pain diagnoses.  
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For example, in an early study, Dubuisson and Melzack (1976) found that patients with each of eight 

types of pain (e.g., menstrual pain, toothache, cancer pain) used different words from the MPQ to 

describe their pain experience.  Subsequent investigators have found that the MPQ scales and/or items 

can discriminate between patients whose pain can be ascribed to physical causes from patients whose 

pain had no detectable physical cause (Leavitt and Garron, 1980; Perry et al., 1988, 1991), patients who 

carried a diagnosis of trigeminal neuralgia from patients who carried a diagnosis of atypical facial pain 

(Melzack et al., 1986), patients with leg pain caused by diabetic neuropathy from patients with leg pain 

from other origins (Masson et al., 1989), patients with cluster headache from patients with other 

(migraine and mixed) headache (Jerome et al., 1988), patients with temporal mandibular joint-related 

pain from patients with myogenous facial pain (Mongini and Italiano, 2001), and patients with 

nociceptive from patients with neuropathic pain (Wilke et al., 2001).  However, in one study, the 

overlap in pain description between diagnostic groups was so great that the MPQ descriptors were 

described as having only limited value as a diagnostic tool among patients with dental pain (Seymour et 

al., 1983). 

 Several studies have examined the reliability of the MPQ in patients with different types of pain 

problems.  In studies with patients with cancer pain, studies have found that responses to the MPQ are 

generally consistent over the time span of several days (Graham et al., 1980; Love et al., 1989; Walsh 

and Leber, 1983).  In a study with patients with low back pain, Love et al. (1989) found adequate test-

retest stability for the MPQ scale scores (Total:  r = .83; Sensory:  r = .76; Affective:  .78) over the 

course of several days.  Concerning utility, one study found the MPQ to be difficult for most persons 

with terminal cancer receiving palliative care to use (Talmi et al., 1997).  However, a second study 

found that 84% of a sample of patients with cancer were able to complete the MPQ (Shannon et al., 

1995). 
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 Despite some evidence that the MPQ scales are sensitive to the effects of pain treatments, when 

differences are found in the sensitivity of MPQ scales compared to the more simple pain intensity 

ratings, the MPQ scales tend to be less able to detect changes in pain than the intensity ratings are 

(Jenkinson et al., 1995; Bellamy et al., 1999; Graff-Radford, 2000).  Interestingly, however, the failure 

rate of the MPQ (among the elderly) is higher for the traditional VAS measure (30.4%) than for the 

MPQ (13%) (although the failure rate for a simple 6-point VRS was even less among the elderly in this 

sample:  9%)(Gagliese and Melzack, 1997).   

 2.4.2.  Short-Form McGill Pain Questionnaire (SF-MPQ).  The SF-MPQ consists of a subset of 

15 descriptors from the MPQ drawn from the sensory and affective categories (Melzack, 1987).  

Responses to the 15 SF-MPQ items can be scored to form a total SF-MPQ score as well as both Sensory 

and Affective SF-MPQ subscale scores.   

While not a great deal of research has been performed with the SF-MPQ, the research that has 

been performed is promising.  The SF-MPQ Sensory, Affective, and Total scores are strongly associated 

with the original MPQ scales (Dudgeon et al., 1993; Melzack, 1987).   Also, preliminary data suggest 

that the SF-MPQ items, like the items from the original MPQ, may be useful in discriminating patients 

with different types of pain problems from one another (Melzack, 1987), although they do not appear to 

be useful for distinguishing between different types or etiologies of spinal cord injury-related pain 

(Putzke et al., 2002). 

In one study, the internal consistency (Cronbach’s alpha) of the SF-MPQ items was shown to be 

excellent in a sample of persons with cancer pain (0.91; Hollen et al., 1994).  However, in a sample of 

post-operative patients, the internal consistency of the total scale score (0.72 for describing current pain 

and 0.85 for describing pain in the past 24 hours), and especially the scale scales (Seonsory:  0.64 for 

current pain and 0.81 for pain in the past 24 hours; Affective:  0.41 for current pain and 0.63 for pain in 
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the past 24 hours) was diminished.  Also, the two SF-MPQ subscales were strongly associated with one 

another, suggesting the possibility that the two SF-MPQ scale scores may tap into a similar underlying 

construct (Hollen et al., 1994). 

The SF-MPQ Total and scale scores have also been shown to be sensitive to the effects of pain 

treatments (Serrao et al., 1992; King et al., 1993; Fowlow et al., 1995; Thomas et al., 1995; Backonja et 

al., 1998; Rowbotham et al., 1998; Rice et al., 2001), but like the MPQ, the SF-MPQ scales do not 

appear to be as sensitive to the effects of pain treatments as more traditional single-item pain intensity 

rating scales (Stelian et al., 1992; Frost et al., 2000; but see Harden et al., 1991 for a study in which the 

SF-MPQ was about as sensitive as a VAS-I for detecting a treatment effect). 

 2.4.3.  Assessing pain affect with single-item rating scales.  The MPQ and SF-MPQ assess a 

variety of pain qualities, including the affective component of pain.  In addition to these multiple-item 

measures of pain affect, several investigators have advocated the use of single-item rating scales to 

assess the affective dimension of pain.  Assessment of pain affect, or pain unpleasantness, is supported 

by the evidence that the affective component of pain is conceptually and empirically distinct from pain 

intensity (Gracely et al., 1978a, 1978b; Jensen et al., 1989; Jensen, Karoly, & Harris, 1991; Melzack and 

Wall, 1983; Turskey, 1976), although it is important to remember that pain affect is not completely 

independent from pain intensity (Fernandez and Turk, 1992; Gracely, 1992).  Whereas pain intensity 

may be defined as the magnitude of the pain (how much a person hurts), pain affect may be defined as 

the emotional arousal, or distress, caused by pain.  The most common single-item measures of pain 

affect have been VASs (VAS-A), VRSs (VRS-A), and NRS-As. 

 VASs of pain affect are very similar to VASs of pain intensity.  Only the end-point descriptors 

are different.  Examples of the extremes used in VAS-affect scales are "not bad at all" and "the most 

unpleasant feeling possible for me" (Price, Harkins, & Baker, 1987).  There is evidence that supports the 
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validity of VAS affect measures.  Studies have shown that they are more sensitive than VAS intensity 

measures to treatments that should influence pain affect more than pain intensity (Price, Barrell, & 

Gracely, 1980; Price, 1984; Price et al., 1987).  Also, as with VASs of pain intensity, VAS-As appear to 

have the qualities of ratio scales (Price & Harkins, 1987; Price et al., 1983).  VAS-As are also sensitive 

to treatment effects (Price & Barber, 1987; Price, Harkins, Rafii, & Price, 1986; Price, Von der Gruen, 

Miller, Rafii, & Price, 1985). 

Price et al. (1987) examined the ability of a VAS of pain intensity and pain affect to distinguish 

between different diagnostic groups.  They found that a sample of patients with cancer (and patients 

with low back pain and causalgia) showed a significantly larger difference between the intensity and 

unpleasantness ratings than patients with upper back pain, myofascial pain, labor pain, or orofacial pain 

did.  This further supports the distinction between the affective and intensity components of pain, and 

the ability of the VAS to assess each pain component separately.  However, patients may not always be 

able to distinguish between the sensory and affective components of pain (Turk et al., 1985; Williams et 

al., 2000), and the association between measures of each pain dimension may be so strong that in many 

situations they may appear to be measuring the same thing (Turk et al., 1985; Good et al., 2001). 

Other weaknesses of VAS-affect measures are likely to be similar to those of VAS-intensity 

measures.  Most of the research using these measures has been conducted with young or middle-aged 

subjects.  The utility of such measures in geriatric populations has not yet been examined; it may be that 

older people have difficulty with VAS-A scales as they do with VAS-I scales.  Because VAS-A 

measures are single-item scales, they may be less reliable and less valid for examining the full spectrum 

of affective responses relative to multiple-item measures, such as the Affective subscale of the MPQ or 

SF-MPQ.  Also, there is limited research comparing VAS-A measures to other measures of pain affect.  

A single experiment suggests that a VAS-A may be less able then a VRS-A (see below) to discriminate 
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between pain intensity and pain affect (Duncan et al., 1989), perhaps because words are so often used to 

describe emotional reaction, whereas VASs (and NRSs for that matter) may pull for more of the 

intensity (magnitude) component of the pain experience. 

NRS measures of pain affect (NRS-As) are uncommon in the pain research literature; only two 

studies that report data concerning the psychometric properties of NRS-As were identified.  Spiegel et 

al. (1983) administered a 0 – 10 NRS of pain intensity and a 0 – 10 NRS of pain suffering to 86 women 

with breast cancer.  They found that the two NRS scales were very strongly associated with one another 

(r = .81).  They also found that the NRS of pain affect was significantly associated with measures of 

maladaptive coping, emotional distress, and use of analgesics.  Smith et al. (1998) also administered 0 – 

10 scales of pain intensity and pain affect (0 = Not unpleasant at all,’ 10 = ‘As unpleasant as you can 

imagine’), to 32 patients with various cancer diagnoses, and found that physical therapy increased the 

intensity rating but not the unpleasantness rating of pain.  Such a finding supports the distinction 

between pain intensity and pain unpleasantness, even though measures of these two dimensions of pain 

may be strongly associated with one another (Gracely, 1992). 

Similar to VRS-Is, affect VRSs (VRS-As) consist of adjectives describing increasing amounts of 

discomfort and suffering.  Respondents select a single word from the list that best describes the degree 

of unpleasantness of their pain.  Like VRS-I measures, VRS-A scales may be scored in three ways: (a) 

the ranking method, (b) the cross-modality matching method, or (c) the standardized score method 

(using scores developed from cross-modality matching procedures with a standardization group).  The 

advantages and disadvantages of these methods have already been discussed with respect to VRSs of 

pain intensity, and the same cautions are offered here.  That is, the simpler ranking method is 

recommended if the investigator wishes to examine the relation between pain intensity and other 
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constructs, and the use of standardized scores developed from cross-modality matching procedures if the 

investigator requires a measure more likely to have ratio properties. 

 Evidence for the validity of VRS-As is mixed.  On the positive side, VRS-As appear to be more 

sensitive than measures of pain intensity to treatments designed to impact the emotional component of 

pain (Fernandez & Turk, 1994; Gracely, Dubner, & McGrath, 1979; Gracely et al., 1978a; 1978b; Heft, 

Gracely, & Dubner, 1984).  In another study, a VRS-A was only moderately associated with a VAS-I, 

which itself was strongly associated with a NRS-I (Ahles et al., 1984).  This finding provides additional 

support for a distinction between pain intensity and pain affect, and supports the validity of a VRS-A for 

assessing pain affect. 

 On the other hand, several other factor analytic and correlational investigations among patients 

with chronic pain, patients with postoperative pain, and laboratory volunteers indicate that, like VAS-

As, VRS-As are not always distinct from measures of pain intensity (Gaston-Johansson et al., 1992; 

Jensen et al., 1989; Jensen and Karoly, 1987; Levine and De Simone, 1991).  This pattern of overlap 

between similar measures of pain intensity and affect may have something to do with the relatively low 

level of reliability of single-item measures.  Alternatively, a lack of independence among measures of 

these two dimensions may reflect the simple fact that they are not completely independent; presumably, 

some degree of pain intensity is necessary someone to experience pain affect, and pain affect should 

increase as pain intensity increases (more intense pain is usually more bothersome).  Pain intensity and 

pain affect may be conceptually distinct, but often closely related to one another in the same way that 

height and weight are distinct by closely associated with each other (Gracely, 1992).  Another drawback 

to VRS-As affect is that they force respondents to choose only one descriptor, even when none of the 

available descriptors (or more than one of the available descriptors) captures their affective response to 

pain. 
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3.  Recommendations for Assessing Pain in Clinical Trials 

The results of this review summarize evidence concerning the validity and reliability of the most 

commonly used pain measures.  The findings support the multidimensional nature of pain, and provide 

varying degrees of support for the validity and reliability of measures of pain intensity, pain relief, 

temporal pain patterns, and pain quality (including affective qualities of pain).  The findings also 

provide guidance for researchers and clinicians concerning which measures may have the most utility, 

and suggest avenues of future research that will help to clarify the psychometric properties of cancer 

pain measures.  Table 5 presents a list of some specific recommendations concerning the assessment of 

pain in clinical trials.  

3.1.  Measuring pain intensity 

There are several conclusions that may be drawn from the findings of the research on the 

psychometric properties of pain intensity measures.  First, and most importantly, each of the commonly 

used ratings of pain intensity, including the VAS-I, the NRS-I, the VRS-I, all appear adequately valid 

and reliable as measures of pain intensity among the many different samples of persons with pain.  

Other pain intensity rating scales (e.g., Mechanical Visual Analogue Scales, Graphic Rating Scales) are 

used less often, but the research that has been performed using these measures generally supports their 

validity as well. Moreover, no one scale consistently shows greater sensitivity than any other in their 

ability to detect changes in pain. 

While reliability is an important issue for pain intensity measures, as it is for any measure, 

reliability can be difficult to determine for single-item measures of pain.  Internal consistency, one of the 

most common measures of reliability, cannot be computed from single-item rating scales.  Also, test-

retest stability coefficients for measures of pain may not always reflect reliability, since pain can, and 

often does, change from one moment to the next.  Such changes in pain can reduce the test-retest 
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reliability coefficient even for pain measures that are highly reliable.  However, as it turns out, when 

examined, the single-item measures of pain intensity appear to have adequate test-retest stability (often, 

but not always, greater than 0.80) over short periods of time. 

While assessing the reliability of pain measures poses challenges, assessing the validity of pain 

measures for detecting change associated with treatment is relatively straightforward.  Measures that 

show expected (and statistically significant) decreases following pain treatments known to be effective 

can be judged to be valid for detecting changes in pain in pain clinical trials.  Thankfully, the findings 

from the studies reviewed support the validity of all commonly used ratings of pain intensity for this 

purpose. 

 However, there do appear to be consistent and important differences between VRS-Is, NRS-Is, 

and VAS-Is in terms of their failure rates and in patient preference.   VASs usually show higher failure 

rates than NRS-Is and VRS-Is, and NRS-Is tend (when differences are found) to show slightly greater 

failure rates than VRS-Is.  Similarly, VRS-Is and NRS-Is tend to be preferred over VAS-Is by patients.  

Higher failure rates with VAS-Is have been shown to be associated with greater age and amount of 

opioid intake, and mental impairment has been shown to be associated with inability to complete 0 – 10 

NRS ratings of pain intensity.  Many patients unable to complete 0 – 10 NRS-Is appear to be able to 

complete 4-point VRS-Is, however. 

As a group, these findings suggest that VAS-I ratings is not be the best choice for assessing pain 

intensity in clinical trials, especially among patients who are elderly or who may be using opioid 

medications.  NRS-Is, on the other hand, appear to be well tolerated by most patients, and appear to be 

at least as sensitive and valid as the more traditional VAS-I rating scales.  Eleven-point (i.e., 0 – 10) 

NRS-Is also have the advantage of the existence of data that help clarify the meaning of specific ratings 

and NRS-I change scores (Farrar et al., 2000; 2001; Serlin et al., 1995; Jensen et al., 2001).  However, if 



 34

the population is expected to include patients with significant cognitive impairment, a simple 4-point 

VRS-I (e.g., no, mild, moderate, or severe pain) may be the best choice as the primary outcome measure 

in a pain clinical trial.  Also, even if a 0 – 10 NRS-I is selected as the measure of choice in a particular 

clinical trial (or even as the primary outcome measure in a trial), investigators should consider including 

a VRS-I as a secondary measure to help describe the effects of the pain treatment in terms of changes in 

these descriptors (e.g., the percentages of study participants in each condition who described their pain 

as decreasing from one level, such as severe, to a lower level, such as moderate), to help ensure fewer 

failure rates in pain assessment if there are any study participants who have difficulty with the NRS-I 

measure, and to be able to compare findings across studies that also include a VRS-I as one of the 

outcome measures. 

3.2.  Measuring pain relief 

On the surface, many clinicians or researchers might assume that a rating of pain relief following 

a treatment represents, or should represent, the same thing as a pretreatment to posttreatment decrease in 

pain intensity.  If this were true, then asking patients to rate pain relief following a pain treatment could 

be seen as an alternative to assessing change in pain intensity pretreatment to posttreatment.  However, 

even though pain relief ratings are sensitive to the effects of treatment (and sometimes more sensitive 

than pain intensity change scores are), pain relief ratings are not always strongly associated with pre-to-

posttreatment changes in pain intensity ratings.  Moreover, some patients rate themselves as having 

experienced ‘relief’ even when posttreatment pain returns to, or even becomes higher than, pretreatment 

levels.  These findings suggest that pain relief ratings should not be interpreted to represent the same 

thing as pretreatment to posttreatment changes in pain (Jensen et al., 2002).  Supporting the use of pain 

relief as a secondary outcome measure, however, there is evidence that perceived pain relief may be 

more meaningful to patients than actual change in pain (Fischer et al., 1999).  Often, but not always, 
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pain relief measures are more sensitive to the effects of pain treatment than pain intensity change scores 

are. 

Regarding the selection of pain relief rating scales, the available evidence does not clearly 

support the use of any one type of relief rating (e.g., VRS, NRS, or VAS) over any other.  However, 

practical considerations might suggest that a VRS of pain relief (e.g., ‘no relief,’ ‘slight relief,’ 

‘moderate relief,’ ‘lots of relief,’ ‘complete relief’) may help limit the chances that patients will confuse 

the relief rating with pain intensity ratings, since NRS and VAS pain intensity measures can look very 

similar to NRS and VAS measures of pain relief. 

3.3.  Measuring the temporal aspects of pain 

 Measures of the temporal aspects of pain, including its variability, frequency, and duration, have 

not received adequate attention in pain research.  The available evidence indicates that measures of pain 

frequency have shown criterion-related validity through their association with pain intensity and 

interference composite scores, type of treatment received, and pain affect (the level of ‘upsetness’ 

caused by pain).  In at least one of the studies reviewed, pain frequency was associated with the type of 

treatment received, whereas the pain intensity rating used in the study was not, suggesting that pain 

frequency and pain intensity can be considered distinct dimensions of cancer pain.  Presence and 

frequency of ‘breakthrough’ pain (periods of excruciating pain in the context of ongoing background 

pain), another important temporal aspect of pain, was similarly shown to be associated with pain 

interference, as well as psychological functioning.   Frequency of breakthrough pain has also been used 

in at least one study as an outcome measure. 

 It is possible, even likely, that temporal aspects of pain such as the frequency and 

unpredictability of breakthrough pain (or even, alternately, the frequency of pain-free periods), may 

have an impact on patient functioning over and above any effects of global average pain intensity.  It is 
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also possible that pain treatments that impact such variables may have a greater impact on patient 

quality of life than treatments that focus exclusively on background or baseline pain might.  To test 

these important hypotheses, valid and reliable measures of the temporal aspects of cancer pain are 

needed.  Unfortunately, although the studies that have been performed indicate that pain frequency and 

variability can be assessed, there is a paucity of research that evaluates the psychometric properties of 

measures of the temporal aspects of pain, or that develops additional measures of this important pain 

dimension that can then be evaluated. 

 Certainly, the “stop watch” technique, or any other strategy for assessing the time to analgesia 

onset and meaningful pain relief in response to an analgesic is an appropriate and relatively simple 

domain to assess in clinical trials of analgesic treatments for acute (e.g., post-operative) or breakthrough 

pain.  Such measures may be particularly important when comparing a new analgesic against an 

established standard analgesic or intervention for providing quick pain relief. 

 When appropriate, investigators should strongly consider using (or developing if needed) 

measures of the temporal aspects of pain as secondary measures in clinical trials.  The temporal 

dimensions that should be particularly considered include the presence/absence, frequency, and intensity 

of breakthrough pain, and time to analgesia and meaningful pain relief.   

3.4.  Measuring the qualitative aspects of pain 

 Pain is known to have qualities in addition to its intensity.  It can be experienced as hot, cold, 

tingly, deep, dull, worrisome, or any one (or more) of many other qualities.  Measures of the qualitative 

and affective components of pain may be used to more fully describe a patient’s pain experience.  Such 

measures could also potentially contribute to improved evaluation and treatment of pain.  Given the 

likelihood that some pain treatments will be found to impact some pain qualities more than others, 

inclusion of pain quality measures in clinical trials might help determine the specific qualities of pain 
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that would most benefit from each pain treatment that is evaluated (Galer and Jensen, 1997).  Moreover, 

to the extent that a treatment might impact a relatively few subset of pain qualities, ratings of specific 

pain qualities may turn out to be more sensitive to the effects of some treatments than ratings of global 

pain intensity.  If so, then systematic use of pain quality measures in clinical analgesia trials may help 

identify effective treatments that might otherwise have been determined to have little effect on pain. 

The MPQ, described above, is the measure most often used to assess the qualitative aspects of 

pain in pain research.  Discriminative validity of the MPQ is evidenced by the moderately strong 

associations between the MPQ scale scores and measures of pain intensity.  These associations are 

strong enough to indicate that the MPQ scores assess pain, but also not so strong to suggest that MPQ 

scores assess only pain intensity.  The findings also show that the MPQ scales are associated with 

measures of quality of life, and are sensitive to the effects of pain treatment.  Evidence supports the 

validity of the MPQ-Affective subscale, in particular, for assessing pain-related distress, given the 

stronger associations of this scale with measures of psychological distress than with measures of pain 

intensity, and the relatively high scores on the MPQ-Affective scale among persons with cancer pain 

compared with persons with low back pain.   

However, the MPQ is a relatively lengthy measure (listing 78 descriptors), and many of the 

descriptors may not be appropriate or needed in many groups of patients with pain.  In addition, despite 

the possibility that certain pain qualities may be more strongly affected by a particular analgesic or pain 

treatment than others, more often than not, the MPQ scale scores are less sensitive to the effects of pain 

treatments than the simple single-item measures of pain intensity.  This may be due to the fact that the 

MPQ scale scores include a large variety of pain qualities – some of which might be affected by an 

intervention and others that might not be affected.  The inclusion of so many pain qualities into single 

scales may therefore weaken the ability to detect treatment effects on specific pain qualities.   



 38

The Short-Form MPQ has some strengths that may make it more practical than the MPQ to use 

in pain clinical trials.  First, it includes only 15 descriptors instead of 78, markedly reducing the 

assessment burden on subjects.  In addition, it retains descriptors from two of the MPQ primary 

categories (sensory and affective), making it possible to assess these dimensions of pain quality if 

needed.  Finally, unlike the MPQ, which requires patients to select no more than a single word from 

each of 20 categories of pain, respondents to the SF-MPQ are allowed to rate the severity of each pain 

descriptor on a 0 – 3 scale.  This allows for scoring and analysis of each specific quality of pain. 

However, like the MPQ scales, the SF-MPQ scales have not demonstrated any greater sensitivity 

to the effects of pain treatments than simple pain intensity rating scales.  Moreover, to date, the SF-MPQ 

has not been used to determine whether pain treatments affect some pain qualities (i.e., the specific 

MPQ descriptors) and not others.  Also, although the SF-MPQ total scale score has been found to have 

adequate to excellent internal consistency, the SF-MPQ Sensory and SF-MPQ-Affective scales evidence 

less reliability, and these two scales have also been found to be so strongly associated with one another 

that they may be assessing a similar underlying construct.  Additional research is needed to determine 

the utility of the SF-MPQ as an outcome measure in clinical trials (see discussion of future research on 

pain measures in section 5.4. below).   

Until more evidence concerning the reliability and validity of pain quality measures is obtained, 

investigators should at least consider assessing pain quality as a secondary variable in clinical trials to 

describe any impact of treatment on pain qualities, and explore whether the treatment impacts some pain 

qualities more than others.  At this point, the SF-MPQ appears to be the most appropriate measure for 

this purpose.  

4.  Issues concerning the use of pain measures 

 Evidence for (or against) the validity and reliability of measures of pain intensity, pain relief, the 
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temporal aspects of pain, and pain quality as outcome measures in pain clinical trials provide the 

investigator with information that may be used to select from among specific pain domains and 

measures.  However, once the pain domains and measures have been selected, the investigator must then 

determine how these measures should be used in any one particular study.  Questions that need to be 

addressed include the following:  (1) How often and for how long should pain be measured?;  (2) When 

measuring pain intensity, should study participants only be asked to rate their current pain, perhaps on 

multiple occasions, or can recalled pain (e.g., worst, least, and average over a specified period of time) 

can trusted?;  (3) To what extent should unsupervised (e.g., at-home) pain diaries be used, and what 

measures, if any, do investigators need to take to ensure that these are completed as instructed?;  (4) Can 

single-item measures be used exclusively, or are there any situations when composite measures of pain 

would be appropriate?;  (5)  To what extent can, or should, rescue dose requests be used as outcome 

measures in pain clinical trials?; (6) How should the fact that many patients with pain problems 

experience multiple pain complaints be taken into account when assessing pain in clinical trials?; and 

(7) Should (or is it practical for) there be standardization in the format of and endpoints for pain 

intensity and affect measures in clinical trials?  In this section, each of these questions will be addressed 

in order, taking into account available empirical evidence that speaks to the issues whenever possible.  

Table 6 lists the specific question and a bottom-line recommendation concerning the question. 

4.1.  How often and for how long should pain be measured? 

 Even a brief review of published pain clinical trials shows that the frequency and timing of pain 

assessment varies tremendously from one study to another.  One study examining the effects of a fast 

acting analgesic for cancer related breakthrough pain had study participants rate pain just before they 

took the study medication, and then 15, 30, 45, and 60 minutes after taking the study medication (Farrar 

et al., 1998).  A study examining the effects of IV Parecoxib Sodium for relieving postoperative pain 
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asked participants to rate pain intensity pretreatment and then again 0.25, 0.5, 0.75, 1, 1.5, 2, 3, 4, 5, 6, 

7, 8, 10, 12, 16, and 24 hours after administration of the study medication (Barton et al., 2002).  Yet 

another study examining the effects of a cognitive-behavioral intervention for back pain interviewed 

participants pretreatment and then 3, 6, and 12 months following treatment (Moore et al., 2000).   

Despite the variability in the frequency and length of time that pain is assessed in pain clinical 

trials, most of the published studies (probably in part because they must pass peer review) can be judged 

to have assessed pain for an appropriate period of time at an appropriate frequency, given the goals of 

the study and the expected effects of the pain treatment.  Almost always, and appropriately, pain is 

assessed pretreatment and over the time period that the effects of the treatment or intervention are 

expected to last.  In the case of a fast acting analgesic, the window of assessment may be only 60 

minutes or less.  In the case of chronic pain, if evidence is to be obtained that the intervention is 

beneficial, the assessment window must clearly be much larger; a matter of months or even years.   

Although having only two (pretreatment and posttreatment) or three (pretreatment, 

posttreatment, and follow-up) assessments in a controlled trial will provide the basic data needed to 

judge a treatment as being effective (usually relative to a placebo or appropriate control condition), more 

assessments obtained during the time period that the intervention is thought to be effective will provide 

important information concerning the pattern(s) of changes in pain following treatment.  Such 

information might be considered essential if the clinical trial is comparing two active interventions, 

since the treatments might have similar effects overall (in average pain across a specific time window) 

but have very different effects on the pattern of pain; one might be faster acting but the other might last 

longer.  Hence, and up to some reasonable limit (e.g., it would not make sense to ask study participants 

to rate their pain every minute for 24 hours), more than three assessments provide for a better picture of 

the effects of an analgesic or other intervention.  
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In short, a recommended minimum pain assessment schedule to determine if an intervention is at 

all effective relative to a placebo would include a pretreatment and posttreatment assessment, as well as 

a follow-up assessment at some time period after treatment that still lies within the window of time that 

the treatment is expected to be effective (perhaps at the time that the intervention is thought to have it 

peak efficacy).  However, at least one additional assessment between the posttreatment assessment and 

the follow-up assessment, as well as one beyond the time period of effects of the intervention would 

provide a preliminary estimate of the pattern of effects of the intervention.  More assessments than this 

(e.g., hourly for a treatment that is expected to be effective over several hours; monthly for treatments 

that are expected to be effective over a period of months or years) would provide a clearer picture of the 

effects of the intervention over time, and also provide for a better (more reliable and valid) measure of 

the overall effects of the intervention if a single score of pain intensity differences, pretreatment to 

posttreatment and each follow-up point (e.g., sum of pain intensity differences, or SPID) is to be used as 

an outcome variable. 

4.2.  When measuring pain intensity, should study participants only be asked to rate their current pain, 

perhaps on multiple occasions, or can recalled pain (e.g., worst, least, and average over a specified 

period of time) can trusted? 

 While the evidence supports the validity and reliability of single-item pain intensity rating scales 

for measuring current pain intensity, this does not necessarily mean that ratings of past pain (e.g., worst, 

least, or usual pain over a specified time period) are valid and reliable.  If a measure of average pain 

over a specified time period is needed or desired, then the most valid measure of actual average pain 

would be the sum (or average) of multiple measures of current pain administered during that time 

period.  For such ratings, for example, an average of three ratings of current pain per day for four days 

(12 ratings in all) appears to provide a measure that has adequate reliability and excellent validity as 
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measure of average pain during a 7-day window, at least among persons with chronic pain (Jensen and 

McFarland, 1993).  Similarly, if multiple measures of current pain were obtained over time, then these 

data could be used to estimate the participant’s worst pain and least pain. 

However, not all investigators have the resources to administer, code, and score diary data.  

Moreover, unless some method is used to ensure that the study participants recorded pain intensity on a 

diary as instructed, the veracity of diary data can always be called into question (Stone et al., 2002).  An 

easy solution to this dilemma would be to simply ask study participants to provide their own estimates 

of worst, least, and average pain over the specified time period, say over the last week (Dworkin and 

Siegfried, 1994).  Such measures, if accurate (or accurate enough to detect treatment effects), would 

make it extremely easy and less costly to assess average pain. 

The available evidence suggests that pain recall is not specifically accurate.  For the most part, 

people tend to overestimate previous pain (recall of chronic pain four to nine weeks later:  Linton and 

Götestam, 1983; recall of post-delivery pain one to two days later:  Rofé and Algom, 1985; recall of 

chronic pain during the previous week:  Jamison et al., 1989; recall of low back pain 18 months later:  

Linton, 1991; recall of postoperative pain up to 12 months later:  Tasmuth et al., 1996; recall of pain 

associated with myocardial infarction six months later; Everts et al., 1999; recall of preoperative pain 

three months later: Lingard et al., 2001).  But some studies report that patients can sometimes 

underestimate pain as well (recall of labor pain two days later:  Norvell et al., 1987; recall of 

postsurgical pain about six days later:  Valdix et al., 1995), and at least one study found that patients can 

provide accurate measures of previous pain (recall of average back pain over the previous week: Bolton, 

1999).  Concerning painful medical procedures, one study found that recall of pain after the procedure 

was strongly associated with the peak pain intensity during the procedure as well as the pain reported 

during the last three minutes of the procedure (Redelmeier and Kahneman, 1996).   
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Despite the fact that patients are not accurate in their reports of previous pain (in general, 

overestimating previous pain), this does not speak to the question of whether recall measures are valid 

for detecting changes in pain over time.  Even if there is a systematic bias in pain recall (e.g., if all 

patients report previous pain as being one point higher on a 0 – 10 scale then it actually was), but patient 

recall is still strongly associated with actual pain (e.g., the correlation between recalled pain and 

previous pain is .80 or higher), then recall measures could still potentially be used for detecting changes 

in pain.  For example, if actual average pain (computed from daily diaries over the course of a week) 

dropped from 8/10 to 5/10, but recalled usual pain (assessed at the end of the week pretreatment and 

posttreatment) dropped from 9/10 to 6/10, on average, the 9 to 6 change would not be accurate (the real 

change in average intensity was 8 to 5 in this example), but would still reflect the decrease in usual pain.  

In short, the fact that pain recall is not specifically accurate (in terms of it represent the exact pain 

intensity experienced) is not a great concern when considering recall ratings as indicants of usual (or 

worst or least pain) in clinical trials.  Of much greater importance are (1) the validity of recall measures 

for reflecting previous pain (as indicated by the correlation between the recall measure and actual 

previous pain levels) and (2) the validity of recall measures for detecting changes in pain. 

Concerning the question of association with previous pain, most (but not all, see Valdix et al., 

1995) studies show strong associations between usual and least pain recall measures (but not necessarily 

worst pain recall measures) and actual ratings of previous pain.  For example, Salovey et al. (1993) 

asked a group of persons with chronic pain to provide hourly pain ratings for two weeks.  At the end of 

this two-week period, they phoned the study participants and asked them to rate their current and 

recalled (usual, worst, least) pain levels over the last two weeks.  The correlation coefficients between 

the average of all of the pain ratings from the diaries (representing actual average pain) and recalled 

usual pain was 0.83.  The correlation between recalled worst pain and actual worst pain from the diaries 
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was 0.68, and that between recalled least pain and actual least pain was 0.87.  Using regression analyses, 

Salovey et al. found that current pain made a significant contribution to the prediction of recalled usual 

pain over and above the effects of the actual average pain, indicating that pain at time of recall had at 

least some effect on the patients’ memories of usual pain (see also Eich et al., 1985, 1990; Smith and 

Safer, 1993).   

In a similar study, Jensen et al. (1996) found associations that were very similar to those found 

by Salovey et al. between recalled usual, least, and most pain and diary ratings of these variables (rs = 

0.78, 0.81, and 0.64, respectively), and also found that current pain had a biasing impact on pain 

recollection.  It is interesting that in both Salovey et al. (1993) and Jensen et al. (1996), using similar 

procedures but different samples, recall for worst pain was relatively poor.  However, Jensen et al. 

(1996) found that the ability to predict actual average pain could be improved by combining recalled 

usual and least pain into a single score (correlation with actual average = 0.87), and that each made an 

independent contribution to the prediction of actual average pain when controlling for the other.  Other 

studies have also found strong associations between recalled and actual pain (correlation coefficients 

greater than 0.80 between recall and actual measures of pain:  Jamison et al, 1989; Babul et al., 1993; 

Singer et al., 2001). 

Further support for the validity of recalled pain for detecting treatment effects comes from 

studies that have shown such measures to be sensitive to the effects of pain treatment.   For example, 

Jensen et al. (1999) compared the relative sensitivity of single measures of current pain, average, worst, 

and least pain over the past two weeks, and various combinations of these measures (see discussion 

below concerning the use of composite measures in clinical trials) for detecting the effects of 

multidisciplinary pain treatment.  Interestingly, each one of the single ratings (and composites) were 

able to detect the effects of treatment, with no statistically significant difference in sensitivity between 



 45

the measures.  Similarly, at least one other study has shown that pain recall ratings are sensitive to 

treatment outcome (e.g., recalled usual pain in the past three months:  Moore et al., 2002).   

In summary, although the evidence indicates that patient recall of pain is usually not accurate in 

the sense of being representative of the exact level of pain experienced (usually as assessed using pain 

diaries), recall measures (especially of usual and least pain) are often strongly associated with actual 

pain reported previously, and therefore reflect (carry the variance of) actual previous pain.  Moreover, 

such measures, even those that ask patients to recall pain during a three month window (e.g., Moore et 

al., 2002), have been shown to be sensitive to the effects of pain treatment.  Therefore, the evidence 

supports the validity (and use, if selected) of usual and least pain ratings (or composites of these, see 

Jensen et al., 1996) as summary measures of previous pain in clinical trials.  This means that 

investigators need not necessarily use pain diaries or more expensive methods for obtaining pain ratings 

over time in order to have valid estimates of usual pain for detecting treatment effects.  A single measure 

of usual pain should due in most situations.   

The only situation where more time-consuming or expensive options are needed would be when 

there is a need for highly accurate (accurate in terms of the specific pain ratings obtained, rather than 

valid in terms of the measure reflecting actual pain levels) estimates of usual, least, and worst pain 

within a specified time period.  However, such highly accurate measures would rarely, if ever, be 

needed in a clinical trial whose major goal is to determine if an intervention has an impact on usual pain. 

4.3.  To what extent should unsupervised (e.g., at-home) pain diaries be used, and what measures, if any, 

do investigators need to take to ensure that these are completed as instructed?

As indicated in the previous section, the evidence suggests that there may not be a need to obtain 

multiple pain ratings over time with the use of pain diaries or even more complicated and expensive 

procedures in clinical trials where the primary outcome measure is usual or average pain over a 
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specified period of time.  However, there may be situations in clinical trials when multiple assessments 

of current pain are indicated.   The most common situation would include trials of analgesics designed to 

treat acute pain conditions; for example, in comparing a new analgesic for postoperative or 

breakthrough pain to a placebo or another analgesic.  In such a situation, highly accurate estimates of the 

effects of the analgesic over time (and over the effective period of the analgesic) is needed.  There is no 

evidence, yet, to support the accuracy of patient recall for the time patterns of the effects of analgesics; 

in fact, the evidence indicates that patient recall is rarely accurate (see above).  Moreover, data indicate 

that people, if not supervised in some way, may not provide ratings on paper-and-pencil diaries as 

instructed (Stone et al., 2002).  Thus, and until data are provided to support the veracity of unsupervised 

diary data, or methods are used that ensure the veracity of such data in a particular study, any study that 

uses unsupervised diary data should consider the findings from analyses that use such data as 

preliminary. 

On the positive side, there are several ways to supervise study participants in the completion of 

diary data.  Patient participants can be contacted by phone and asked to provide ratings of current pain 

via phone interview; participants can be asked to provide ratings via email (which is automatically time- 

and date-stamped); participants can be asked to complete a diary once/day (not necessarily at a specific 

time) and asked to mail the diary in on a daily basis (using the postmark as a means of establishing that 

the diary was likely completed as instructed); patient participants can be interviewed by study personnel 

at the specified assessment times (e.g., if the participant is hospitalized and the study design requires 

hourly or even less than hourly ratings); or participants can be given palmtop computers programmed to 

alert the participant when an assessment is needed, ask the participant the assessment questions, and 

record patient responses for later down-loading.  Many of these procedures have been or are being used 

successfully in research studies (e.g., phone interviews:  Cardenas et al., 2002; diary ratings emailed to 



 47

the investigators are one option given to participants in an ongoing clinical trial of hypnotic analgesia 

for SCI-related pain, NIH R01 HD042838-01, Mark P. Jensen, PI; mailed diaries:  Keefe et al., 1997; 

patient interview or direct supervision/observation of responses to pain ratings: Doyle et al., 2002; 

palmtop computers:  Honkoop et al., 1999) and each method appears reasonable.  The investigator need 

only consider which option is optimal (in terms of cost and required staffing) to select from among these 

given the hypotheses and planned analyses associated with the clinical trial. 

4.4.  Can single-item measures be used exclusively, or are there any situations when composite 

measures of pain would be appropriate? 

 In addition to the more frequently used single ratings of pain intensity, pain intensity may also be 

assessed using multiple-item scales.  For example, the four pain intensity rating scales from the Brief 

Pain Inventory (of worst, least, average, and current pain; Cleeland and Ryan, 1994) can be combined to 

form a single composite score representing pain severity (e.g., Shacham et al., 1984).  Similarly, the 

pain intensity items of the Chronic Pain Grade (of current, worst, and average pain), a measure used in 

survey research, are usually combined to form a single pain severity score that is used to classify 

patients into various levels or grades pain severity (Von Korff et al., 1992).   

 When tested, measures that combine three or more of the domains of worst, least, average, and 

current pain show excellent internal consistency; almost always they have Cronbach’s alpha greater than 

0.85 (Cleary et al., 1995; Serlin et al., 1995; Mystakidou et al., 2001; Klepstad et al., 2002).  Also, as 

would be expected based on the review above, individual items assessing current, worst, least, and 

average pain are all sensitive to the effects of pain treatment (e.g., Jensen et al., 1999; Hwang et al., 

2003).  Therefore, composites made up of these measures should also be sensitive (see Shiffmann et al., 

2001; Thie et al., 2001). 

 In addition, there are theoretical reasons to expect that composite measures of pain might be 
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more sensitive than individual ratings for detecting pain treatment effects.  According to psychometric 

theory, every measure is an imperfect estimate that contains both valid and invalid (or error) 

components (Nunnally 1978).   Composites that are created from multiple measures, each containing 

valid variance, should have greater validity than the individual component measures because the valid 

components of each measure contribute to the composites while the error components, being random, 

tend to average to zero (Cronbach 1970).  On average, as the number of measures used to create the 

composite score increases, the reliability and validity of the composite score should increase.   

However, although, as expected, composite measures tend to be slightly more reliable and valid 

(i.e., sensitive to change in pain) than individual ratings on average (Bolton, 1999), they are not always 

superior, and when they are shown to have greater reliability or validity, the differences in sensitivity 

between composite measures and individual ratings are rarely large.  For example, in the Jensen et al. 

(1996) study cited above, the correlations between actual average pain (as estimated by the average of 

hourly daily diary ratings) and individual ratings of usual, least, most, and current pain were 0.78, 0.81, 

0.64, and 0.64, respectively.  As a group, the composite measures (all 11 possible combinations of the 

four ratings) were more strongly associated with actual average pain than the individual ratings were 

(correlation coefficients ranged from 0.70 to 0.87).  But the strongest association (0.87) was not with a 

composite made up of all four ratings (as might be expected based on psychometric theory), but a 

composite of usual and least pain (Jensen et al., 1996).   

Similarly, composite measures of (1) average and least pain, (2) average, current, and worst pain, 

and (3) average current, worst, and least pain tended to be more sensitive to the effects of 

multidisciplinary pain treatment (F values pretreatment to 2-week follow-up range = 31.05 to 40.28, 

pretreatment to 1-month follow-up range = 30.34 to 41.51, and pretreatment to 2-month follow-up range 

= 26.36 to 42.29) then the individual ratings were (F values ranged from 21.01 to 30.36, 14.26 to 38.16, 
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and 16.56 to 28.42, respectively; Jensen et al., 1999).  However, some of the individual ratings, for some 

of the analyses, were more sensitive than some of the composites (Jensen et al., 1999).  More 

importantly, all of the individual and composite measures showed a statistically significant change in 

pain, and the F values associated with the change analyses were not significantly different across the 

various individual and composite measures.   

Finally, Jensen et al. (2002) compared the relative sensitivity of a VAS-I difference score, VRS-I 

difference score, VRS pain relief rating, and a composite made up of all three ratings for detecting the 

effects of morphine, ketorolac, and placebo on post-surgical pain in two different samples of patients 

(knee surgery and laparotomy).  They found that the composite score was sometimes, but not always, 

more sensitive than the individual scores for detecting change in pain over time or as a result of the 

medication condition.  In fact, no single rating or composite score emerged as consistently more 

sensitive than the others, and all measures detected expected changes. 

Practically, what these findings mean is that, although it is reasonable combine measures of pain 

intensity (or changes in pain intensity with pain relief) into composite scores that represent pain severity 

(or change in pain intensity), and such measures will likely, on average (but not always), result in pain 

severity estimates that are slightly more reliable and more valid than individual ratings, only a limited 

improvement in the reliability and validity of pain measurement is attained by using such composite 

scores.  For most purposes, then, a single rating of usual pain (in studies requiring the assessment of 

pain over a matter of days, weeks, or months, i.e., most trials involving patients with chronic pain) or 

current pain (in studies requiring the assessment of current pain over a period of minutes or hours, i.e., 

most trials involving patients with acute pain) is adequate for assessing pain intensity in clinical trials.   

Composite measures might be considered if reliability and sensitivity is of great concern (e.g., in 

studies comparing two analgesics thought to have similar effects or in studies with very few subjects), 
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given the evidence that reliability and sensitivity tend to be improved with the use of composite 

measures.  But the available evidence suggests that investigators should not count on a great 

improvement in the psychometric properties of pain assessment with the use of composite scores. 

4.5.  To what extent can, or should, rescue dose requests be used as outcome measures in pain clinical 

trials? 

 Some recent pain clinical trials have been using patient request for a rescue dose as a secondary 

outcome measure  (e.g., Farrar et al., 1998; Eisenberg et al., 2001; Doyle et al., 2002; Chrubasik et al., 

2003).  As Farrar et al. (1998) point out, allowing patients in clinical trials access to a rescue dose of an 

analgesic provides an ethical way to incorporate placebo controls into a treatment efficacy study, since 

anyone not obtaining adequate pain relief would be provided with an analgesic known to be effective if 

they requested it.  Allowing for rescue doses is also ethical when the adequacy of the experimental 

analgesic is not well established. 

 Of course, once a rescue dose is taken, pain ratings obtained from the time after the rescue dose 

was taken can no longer be used to compare the drug/placebo that patient is taking against the other drug 

conditions; that pain would presumably decrease as a result of the rescue dose and not because of the 

experimental drug.  The usual way to address problem this is to “carry forward” the last pain rating 

(prior to taking the rescue dose) as subsequent pain ratings for that subject in the analyses (e.g., Farrar et 

al., 1998; Barton, 2002). 

 In addition to providing one solution to the ethical problem of using placebos in pain research, 

allowing for, and keeping track of, the frequency of rescue dose requests in study participants allows for 

another important measure of the efficacy of the pain treatments being examined.  If the experimental 

analgesic is very effective, for example, one would expect that patients in a placebo condition or 

receiving an analgesic that is less effective will request rescue doses more often.  Moreover, the average 
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time to rescue dose provides yet another secondary measure of outcome that can, and should, be 

reported in clinical trials (see Doyle et al., 2002).  In short, monitoring requests for rescue doses 

(including when they occur) can be a very useful secondary outcome measure in pain clinical trials. 

4.6.  How should the fact that many patients with pain problems experience multiple pain complaints be 

taken into account when assessing pain in clinical trials? 

 While pain from multiple sites may be less of an issue in clinical trials involving acute pain 

episodes (e.g., postsurgical pain), virtually all populations of patients with chronic pain conditions 

include a significant subgroup who experience pain at more than one site.  For example, in an interview 

survey of 93 adults with cerebral palsy, Schwartz et al. (1999), found that 67% of the respondents 

reported chronic pain, and that these participants reported an average of three (SD = 1.73) different pain 

sites.  Turner and Cardenas (1999), in a survey of adults with spinal cord injuries, found that 132 (81%) 

of the respondents indicated that they had at least one pain problem, with 83% of these reporting more 

than one separate pain problem (41% reported more than three pain problems).  Ehde et al. (2000) 

performed a similar survey of persons with acquired amputation, and found that over a third (36%) of 

their sample reported pain phantom limb pain, residual limb pain, and back pain.  Another large 

subgroup (34%) experienced pain in two of these three locations, and 22% experienced pain in only one 

location.  Only eight percent of their sample was pain free.  Williams et al. (2000) interviewed 78 

patients who were embarking on a chronic pain management course, and found that all but one had two 

or more distinct pain problems. 

 When asked to rate “current” (or “least,” “worst,” or “average” pain), a reasonable question that 

any participant in a clinical trial who experiences pain in multiple locations (and this may be a large 

subset of some samples of study participants) is, “Which pain should I rate?”  Williams et al. (2000) 

found that patients with multiple pain site dealt with this dilemma in three main ways:  69% indicated 
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that they sometimes rated their “main” pain and ignored the others, 69% indicated that they sometimes 

rate whichever pain was worst at the time of assessment, and 64% indicated that they sometimes 

combine the pains into a single rating.  Obviously, based on these responses, many patients use more 

than one strategy at different times when responding to a simple pain intensity rating scale.  Similarly, if 

treatment reduces one type of pain (for example, neuropathic pain associated with a spinal cord injury) 

from 8/10 to 4/10, but another type of pain (for example, musculoskeletal shoulder pain associated with 

repetitive movements) pain stays at 8/10 from pretreatment to posttreatment, and the study participant is 

only asked to rate his or her usual, worst, least, and current pain, before and after treatment, he or she 

may not know whether to report a reduction from 8 to 4, 8 to 6 (8 and 6 being averages of the two pains 

before and after treatment), or no reduction, since there remained a pain intensity at the 8/10 level after 

treatment. 

Ideally, investigators would screen study participants for having only one type of pain, or at least 

assess and report on the presence of multiple pain sites in their sample.  However, rarely, if ever, do 

investigators assess the presence or absence of multiple pain sites in samples of clinical trial 

participants, much less report on the impact of pain treatments on separate pain problems.  Future 

clinical trials would do well to consider assessing the number of pain sites in the sample (at least for 

descriptive purposes), and, if possible, the level(s) of pain intensity at each site both before and after 

treatment, as secondary measures.  A straightforward way to do this would be to provide the study 

participant with a list of possible pain sites (e.g., head, neck, shoulder, upper back, lower back, arms, 

buttocks/hips, chest, stomach/pelvis, legs, other), and ask the participant to rate the level of pain 

intensity at each pain site both before and after treatment.  Investigators should also provide study 

participants with clear instructions regarding how to rate the participants’ pain when they experience 

pain in more than one site (e.g., “Always use these measures to assess your back pain, regardless of any 
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other pain you experience” or “Use these scales to assess you pain overall, taking into account all of the 

pains that you experience”) to help clarify the meaning of responses to pain scales.  

4.7.  Should (or is it practical for) there be standardization in the format of and endpoints for pain 

intensity?   

Given that the format and specific endpoints selected for pain intensity rating scales impacts the 

response to those scales (e.g., Sriwatanakul et al., 1983; Seymour et al., 1985; Breivik and Skoglund, 

1998), and tens if not hundreds of different formats and endpoint descriptors are used in the VAS-Is, 

NRS-Is, and VRS-Is in pain clinical trials, it is usually not possible to directly compare the findings 

from one study to another.  In order to make the results of different trials more comparable (which 

would be useful, for example, for determining the “average” impact of a particular analgesic or pain 

treatment across settings and populations, or for determining if a particular analgesic or treatment tends 

to be more effective for one type of pain problem that others), it is reasonable to consider whether it 

makes sense to recommend standard formats and endpoint descriptors for assessing pain intensity in 

clinical trials. 

To develop such a recommendation probably requires a detailed review, and then discussion, of 

the many format and descriptor options that exist for available measures.  There is not the time (or 

space) to include such a review in this paper.  However, the IMMPACT group may wish to consider 

whether it is reasonable to recommend specific formats and endpoints for assessing pain in future 

clinical trials.  As a starting point of this (possible) discussion, I would propose the following standard 

forms of VAS-I, NRS-I, and VRS-I pain measures. 

 Standard VAS-I:  A horizontal 100mm line with small (between 2 – 4 mm) demarcation lines at 

each end, with the descriptor “No pain” centered below the demarcation line at the left end and “Pain as 

bad as/you can imagine” (taking up two lines) centered below the demarcation line at the right.  One 
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hundred mm is the most common length of VASs in the literature, and the proposed descriptor of 

extreme pain is that used in the Brief Pain Inventory Pain Intensity items (Cleeland and Ryan, 1994) 

which are commonly used in pain research.  The proposed standard instructions could read, “Please rate 

your pain by placing a mark on the line below that best describes your pain (at its worst, at its least, on 

average) in the last (24 hours, week, month, three months)” or “… your pain right now” (instructions 

adapted from the Brief Pain Inventory, Cleeland and Ryan, 1994).   

 Standard NRS-I:  All eleven numbers from 0 through 10 presented horizontally (between 5 and 7 

inches from the “0” to the “10” with the descriptor “No pain” centered below the “0” at the left end and 

“Pain as bad as/you can imagine” (taking up two lines) centered below the “10” at the right.  The 

proposed standard instructions could read, “Please rate your pain by circling the number below that best 

describes your pain (at its worst, at its least, on average) in the last (24 hours, week, month, three 

months)” or “… your pain right now” (instructions adapted from the Brief Pain Inventory, Cleeland and 

Ryan, 1994).   

 Standard VRS-I: Four words (“none,” “mild,” “moderate,” and “severe”) presented in ascending 

order vertically, with the instructions, “Please select the one word that best describes your pain (at its 

worst, at its least, on average) in the last (24 hours, week, month, three months)” (or “… your pain right 

now”) from the list of words below.” 

5.  Recommendations for Future Research on Measures of Pain in Clinical Trials 

 This section discusses possible directions for future research on the reliability, validity, and use 

of pain measures in clinical trials.  These recommendations are summarized in Table 7. 

5.1.  Research on pain intensity measures 

There does not appear to be a strong need for future studies to determine the psychometric 

properties of single-item ratings of pain intensity.  The extensive evidence that is available provides a 
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fairly clear picture concerning their validity and reliability.  However, although there is preliminary 

evidence that composite measures of pain intensity (e.g., the average of rated “usual,” “least,” and 

“worst” pain over a specified time period as measures of “usual” over that time period) show only 

modest improvements in reliability and validity when compared with individual ratings, composite 

measures could potentially prove to be superior to individual ratings in settings and situations where 

reliability and validity (as determined by sensitivity to treatment effects) must be maximized, such as in 

case series (examining changes in pain over time in a series of N = 1 studies), preliminary clinical trials 

with very few subjects, or when comparing two active treatments that might show only subtle 

differences in efficacy.  Thus, future research to help determine further whether composite measures of 

pain intensity are, or are not, superior to individual ratings, would be helpful. 

In addition, the available evidence suggests that recall ratings of usual pain (even during very 

large time windows of up to three months) are valid for use in pain treatment outcome clinical trials.  

However, there has not yet been research to determine if such recall ratings are as sensitive to the effects 

of pain treatments as averages of pain intensity created from real-time assessments (using supervised 

diaries, see section 4.3. above).  It is possible that recall of usual pain is less sensitive, perhaps 

significantly so, than pain scores created by averaging multiple assessments of current pain over time.  

Evidence concerning this issue would provide important information that would lend support for or 

against the use of ratings of recalled usual pain in clinical trials.  In the meantime, investigators who 

chose to use recall ratings cannot be certain that their outcome measure will be as sensitive as the (more 

expensive, but perhaps also more valid) use of multiple pain measures over time. 

5.2.  Research on measures of  pain relief 

Although the evidence indicates that measures of pain relief are related to, but also statistically 

distinct from, changes in pain intensity from pretreatment to posttreatment, measures of pain relief are 
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sometimes (but not always) more sensitive to the effects of pain treatment than pretreatment to 

posttreatment pain intensity change scores.  In one study, perceived pain relief was also found to be 

more strongly associated with satisfaction with treatment than pretreatment to posttreatment pain 

intensity change scores were (Fischer et al., 1999).   

Although we can say that a pain relief rating is not the same as change in intensity, it is not clear 

what factors contribute to a pain relief score.  Given the likelihood that measures of perceived pain relief 

will continue to be used in pain clinical trials, at least as secondary measures, it would be useful to have 

a better sense of the meaning of pain relief ratings.  Are relief ratings related to changes in pain affect or 

changes in other qualities of pain in addition to changes in global pain intensity?  Are relief ratings 

related to hope engendered by a modest (albeit perhaps brief) decrease in pain, so that small changes in 

pain intensity translate to larger ratings of pain relief in some patients (see Carlsson, 1983)?  Are relief 

ratings more closely associated with the total amount of time spent experiencing relatively less pain 

during a specified window of time (e.g., the sum of pain intensity differences, or SPID, computed from 

multiple measures of current pain after a pain treatment), even if the pain intensity at the time of rating 

had returned to (or even become higher than) pretreatment pain levels?  Research helping to clarify the 

meaning of pain relief ratings would help interpret the findings when an analgesic or other pain 

treatment is shown to have significant effects on such ratings in clinical trials. 

5.3.  Research on measures of the temporal aspects of pain  

 Measures of the temporal aspects of pain (e.g., frequency, duration, time to analgesic effect 

and/or to meaningful decreases in pain, presence, intensity, frequency, and duration of breakthrough 

pain) have been under-utilized and inadequately studied in pain research.  However, these components 

of pain would clearly be important to patients experiencing pain (a treatment that decreases the 

frequency of pain or breakthrough pain, even if it does not alter the usual intensity of that pain would be 
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welcome to most patients).  There is a great need for researchers and clinicians to develop additional 

measures of these temporal aspects of pain, and determine their reliability and validity in the context of 

pain clinical trials. 

 In particular, because of the problems and expense associated with collecting pain ratings over 

time, it would be useful to determine whether patient memory for the temporal aspects of pain are 

adequately valid and reliable; if they are, then it would be much easier to assess these aspects pain.  For 

example, studies are needed that assess the actual frequency of pain (in patients with intermittent pain, 

such as headache patients) or of breakthrough pain (in patients with breakthrough pain) using 

adequately supervised pain diaries and also using patient recollection of pain or breakthrough pain 

frequency.  Both types of measures (measures computed from supervised diaries versus recall measures) 

could be compared with respect to their ability to detect the effects of effective pain treatment.  Research 

showing the association (if any) between the temporal aspects of pain and other pain-related measures 

(e.g., psychological functioning, pain interference) would also help to clarify the importance and 

meaning of measures of the temporal components of pain. 

5.4.  Research on measures of the qualitative aspects of pain, including pain affect 

 While there have been strong advocates for the use of measures of pain affect in clinical trials 

over the years, such measures are only rarely included in the published literature.  Perhaps this is due to 

the fact that when pain intensity is eliminated (and this is a goal, even if rarely achieved, of most pain 

treatments), issues of pain quality and pain affect becomes moot.  Perhaps the infrequent use of pain 

affect measures in clinical trials is also due in part to the fact that research shows that the pain intensity 

measures appear to be at least as, and sometimes more, sensitive to the effects of pain treatments than 

measures of pain quality. 

 However, it is likely, and some research supports the conclusion that, pain treatments impact 
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some pain qualities more than others (e.g., Galer et al., 2002).  Also, as reviewed above, some pain 

treatments are known to have a greater impact on pain affect than they have on pain intensity.  Thus, it 

seems reasonable to include measures of pain quality and affect as secondary measures in clinical trials 

to determine the pattern of effects of the intervention on pain quality.   

At this point, because of its brevity and simplicity, and application across a number of different 

pain conditions, the SF-MPQ appears to be the pain quality measure is the most practical to use in 

assessing pain quality in clinical trials.  However, more research is needed to determine the utility and 

validity of the SF-MPQ for assessing pain quality.  One of the potential weaknesses of the SF-MPQ is 

the relatively few number of response choices to each of the 15 SF-MPQ descriptors (“none,” “mild,” 

“moderate,” and “severe”), despite the fact that it is likely that patients are able to distinguish more than 

four different levels of each pain quality.  Research could determine whether the relative sensitivity of 

the SF-MPQ items could be improved by using a 0 – 10 or 0 – 100 numerical format (e.g., 0 = “no 

throbbing pain;” 10 = “the most intense throbbing pain I can imagine”; see Galer and Jensen, 1997).   

In addition, because of its brevity (which is a strength of the MPQ), there are many common pain 

qualities that the SF-MPQ does not assess (e.g., “dull” and “sensitive” pain, among others), so that the 

SF-MPQ might not assess the pain quality(ies) most important to a particular patients or population of 

patients.  Therefore, research is needed to determine the pain qualities most often reported by patients 

with pain across conditions, to ensure that the SF-MPQ, or alternative pain quality measure, has 

adequate content validity. 

 Although single-item measures of pain affect (“pain unpleasantness” or “pain distress”) exist, 

pain affect is clearly more complex than pain intensity.  In view of the multidimensional nature of pain 

affect, it is possible that single global measure of the distress associated with pain may not be adequate 

to assess pain affect.  Research is needed to determine if there a need for separate indices that tap 
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distinct affective dimensions of pain.  Similarly, single-item measures of pain affect may be less reliable 

than multiple-item measures, as would be suggested by the complexity of pain affect.  Research is also 

therefore needed to compare the relative reliability of single- versus multiple-item measures of pain 

affect (e.g., MPQ or SF-MPQ Affective scales versus VAS, NRS, or VRS pain affect measures).   

Finally, it was suggested above that VRS measures of pain affect (i.e., word lists of affective 

responses such as “not at all bothersome,” “unpleasant,” “annoying,” “distressing,” and “intolerable”) 

may be more able than NRS or VAS measures to discriminate between pain intensity and pain affect, 

because words are usually used to describe emotional reactions, whereas VAS-As and NRS-As, due to 

their similarity in appearance to measures of pain intensity, may elicit ratings that reflect pain intensity 

more than pain affect.  Research is needed to test this hypothesis, and whether VRS-A measures may be 

more valid than VAS-A or NRS-A measures for assessing the affective component of pain. 

In short, there is a need for research that directly compares the psychometric properties of existing 

single-item (i.e., VAS, NRS, VRS measures with varying endpoint descriptors) and multiple-item 

measures of pain affect (i.e., SF-MPQ and MPQ affect scales).  These measures should be compared 

regarding their ability to be distinct from measures of pain intensity (e.g., show sensitivity to treatments 

that are known to effect pain affect and not pain intensity; show relative insensitivity to treatments 

known to effect pain intensity and have a minimal effect on pain affect; show stronger associations with 

other measures of affect, such as general anxiety and depression, then measures of pain intensity) and 

also in terms of their reliability (over the course of minutes and also over the course of days).  Such 

additional evidence concerning the psychometric properties of existing measures of pain affect would 

provide the information needed for investigators to make informed choices concerning the need to 

include a measure or measures of pain affect in a study, as well as for selecting the specific measure(s) 

to use, if it is determined that a measure of this domain would assist in the evaluation of a pain 
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treatment. 

6.  Summary and Conclusions 

A great deal of research has been performed that provides data concerning the psychometric 

properties of pain measures. The findings from this research support and confirm the multidimensional 

nature of pain.  The results also support validity of a number of measures, especially the most commonly 

used measures of pain intensity.  Measures of other dimensions of pain, such as pain relief and the 

temporal and qualitative aspects of pain, are less often used and studied.  Yet measures of these and 

other pain dimensions may prove to be invaluable for assessing pain and the efficacy of pain treatment.  

Future research that develops, refines, and evaluates such measures will provide important information 

that investigators and clinicians may then use to select specific scales for their research and clinical 

work.  By increasing knowledge about and options for pain assessment, investigators will ultimately 

contribute to a better understanding and alleviation of pain.  
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Table 1.  The Strengths and Weaknesses of Three Measures of Pain Intensity 
_______________________________________________________________________________ 
Scale   Strengths     Weaknesses 
_______________________________________________________________________________ 
 
Visual Analogue -Many ("infinite") response categories. -Extra step in scoring the 
  Scale   -Average (group) scores can be treated    paper-and-pencil version 
      as ratio data.        can take more time and  
   -Good evidence for validity.       adds an additional source 
                  of error. 

-Some people, especially older 
   people, have difficulty using 
   VASs.    

 
Numerical Rating -Easy to administer.    -Average (group) scores cannot  
Scale   -Many response categories      necessarily be treated as 
      if NRS-101 chosen; adequate     ratio data.  

     Number of response categories   
     if 0 – 10 NRS is chosen.                  

- Easy to score.     
-Good evidence for validity. 
-Compliance with measurement 

        task is high. 
 
Verbal Rating Scale -Easy to administer.    -Can be difficult for persons 
   -Easy to score.        with limited vocabulary. 
   -Good evidence for validity.   -Relatively few response 
   -Compliance with measurement     categories compared to the 
       task is high.        VAS or NRS. 
   -May approximate ratio scaling if  -If scored using the ranking 

 CMM methods (or scores developed     method, the scores do not 
 from CMM methods) are used.     necessarily have ratio 

 qualities. 
        -People forced to choose one 
           word, even if no word on the 
           scale adequately describes 

   their pain intensity. 
_______________________________________________________________________________ 
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Table 2.  Summary of the Primary Research Findings on Measures of Pain Relief 
________________________________________________________________________ 
 
- Relatively little research has compared VAS, NRS, and VRS pain relief measures to 

each other. 
- Pain relief measures are sensitive (sometimes more so than pain intensity measures) to  
         the effects of pain treatments. 
-  Measures of pain relief are statistically distinct from measures of pain intensity: 
       - Pain relief is sometimes endorsed even when pain changes little or worsens. 

- Perceived pain relief is more strongly associated than change in pain intensity 
        with treatment satisfaction. 

_________________________________________________________________________ 
 
 
 
Table 3.  Summary of the Primary Research Findings on Measures of the Temporal Aspects of Pain  
________________________________________________________________________________ 
 
- Dimensions 

- Variability 
- Frequency 
- Duration 
- Pattern 
- “Breakthrough” pain 
- Time to analgesia onset/time to meaningful pain relief 

- Temporal pain qualities are distinct from pain intensity. 
- Temporal pain qualities may predict patient function over and above effects of pain intensity. 
- Measures of temporal qualities are under-utilized in pain clinical trials. 
_________________________________________________________________________________ 
 
Table 4.  Summary of the Primary Research Findings on Measures of Pain Qualities (Including Pain 
Affect)  
___________________________________________________________________________________ 
 
- Measures of pain quality and affect used relatively infrequently in pain clinical trials. 
- Evidence supports the validity of the MPQ and SF-MPQ as outcome measures. 
- But both MPQ and SF-MPQ appear to be less sensitive than measures of pain intensity to changes 

in pain. 
- Use of MPQ and SF-MPQ scale scores obscured the specific qualities of pain. 
- MPQ is probably not practical is most clinical trials, but SF-MPQ appears to be. 
- More research is needed to examine the psychometric qualities of the SF-MPQ and other possible 

pain quality measures. 
____________________________________________________________________________________ 
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Table 5.  Pain Assessment Recommendations 
___________________________________________________________________________________ 
 
Pain intensity 
 
- In most trials, a measure of pain intensity is the appropriate primary outcome dimension. 
- 0 – 10 NRS-I appears to have the most strengths and fewest weaknesses of pain intensity measures. 
- VRS-4-I (none, mild, moderate, severe) may be a useful secondary measure. 

 
Pain relief 
 
- Should be strongly considered as a secondary outcome measure in pain clinical trials. 
- No strong evidence to support one type of pain relief measures (VAS, NRS, VRS) over the others, 
     although concerns raised about VAS-I may encourage investigators to select a NRS (e.g., 0 =  
     none; 10 = complete) or VRS (e.g., none, a little, some, a lot, complete relief) over a VAS for this 
     purpose. 
 
Temporal aspect of pain 
 
- Temporal aspects of pain should be strongly considered as a secondary outcome dimensions in pain 
          clinical trials. 
- Temporal dimension selected should be consistent with the expected effects of treatment: 

- Time to analgesia onset/Time to meaningful pain relief for fast-acting analgesics is appropriate. 
- Presence/absence, intensity, and frequency of breakthrough pain for BP treatments. 
- Frequency of pain for treatment of intermittent pain problems (e.g., headache). 

 
Qualitative aspects of pain (including affective quality[ies]) 
 
- Should be considered as secondary outcome measure(s) in pain clinical trials. 
- SF-MPQ appears the most useful measure of pain qualities.  SF-MPQ construct validity 
     might be improved by adding descriptors, and by increasing response levels (e.g., from 4  
     11).  The SF-MPQ’s strongest asset (ability to detect changes in specific pain qualities) has 
     been under-utilized in clinical trials. 
- Single-item measures (VAS-A, NRS-A, VRS-A) may provide a useful summary measure 
   of pain affect.  VRS-A may be more effective that VAS-A or NRS-A for helping subjects  
   distinguish between pain affect and intensity. 

___________________________________________________________________________________ 
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Table 6.  Issues in Pain Assessment in Clinical Trials 
___________________________________________________________________________________ 
 
How often and for how long should pain be measured? 
 
At a minimum, pain needs to be assessed both before and after the treatment conditions in a clinical 
trial.  Ideally, more assessment points should be included, extended to beyond the point at which the 
experimental intervention is thought to be effective, to allow for comparisons between treatment 
conditions concerning the pattern of effects of the interventions on pain. 
 
When measuring pain intensity, should study participants only be asked to rate their current pain, 
perhaps on multiple occasions, or can recalled pain (e.g., worst, least, and average over a specified 
period of time) can trusted? 
 
The evidence suggests that recall measures are not specifically accurate, but are valid (i.e., they reflect) 
measures of previous pain.  They can therefore be used as treatment outcome variables, eliminating the 
need for repeated (e.g., daily diary) measures in situations where “average” or “usual” pain is the 
primary outcome dimension (e.g., most chronic pain studies).  However, no studies have compared the 
relative sensitivity of single ratings of previous pain versus diary averages; it is possible that recall 
ratings may be less sensitive in some situations. 
 
To what extent should unsupervised (e.g., at-home) pain diaries be used, and what measures, if any, do 
investigators need to take to ensure that these are completed as instructed? 
 
If diary data are needed, the veracity of unsupervised data collection can be called into question; the 
findings from such data should be considered preliminary and not conclusive. 
 
Can single-item measures be used exclusively, or are there any situations when composite measures of 
pain would be appropriate? 
 
The evidence indicates that single-item measures are adequately valid and reliable for most situations; 
composite measures may increase the reliability and validity of pain assessment a little, on average, but 
perhaps not enough to warrant a requirement or recommendation that they always be used.  Future 
research is needed to replicate this conclusion, which is based on a relatively few number of studies. 
 
To what extent can, or should, rescue dose requests be used as outcome measures in pain clinical trials? 
 
The incidence of rescue dose requests should be strongly considered as one of the secondary outcome 
measures when appropriate; and the use of such measures is probably appropriate in nearly all analgesic 
clinical trials. 
 
         Table continues 
___________________________________________________________________________________ 
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Table 6.  Issues in Pain Assessment in Clinical Trials (continued) 
___________________________________________________________________________________ 
 
How should the fact that many patients with pain problems experience multiple pain complaints be 
taken into account when assessing pain in clinical trials? 
 
The extent to which subjects with multiple pain problems provide questionable responses to single-item 
pain measures, and the impact of this on the findings of clinical trials, is unclear.  This potential problem 
and confound needs to be examined further among pain populations with a high incidence of multiple 
pain problems.  In the meantime, investigators would do well to consider assessing pain in multiple sites 
at each assessment point at each assessment point. 
  
Should (or is it practical for) there be standardization in the format of and endpoints for pain intensity 
and affect measures in clinical trials? 
 
It may be time to consider making specific recommendations for standardized pain measures in clinical 
trials. 
___________________________________________________________________________________ 
 
 
 
 



 80

Table 7.  Pain Assessment Research Recommendations 
___________________________________________________________________________________ 
 
Pain intensity 
 
- Individual versus composite measures. 
- Relative sensitivity of actual usual pain versus recalled usual pain intensity. 

 
Pain relief 
 
- What contributes to a pain relief score in addition to change in pain? 
  - Hope engendered by treatment? 

- Area under the curve (SPID)? 
- Change in pain qualities? 
- Other? 

 
Temporal aspect of pain 
 
- Are recall measures of temporal aspects reliable and valid? 
- Additional brief and psychometrically sound measures of temporal components should be developed 

 
Qualitative aspects of pain (including affective quality[ies]) 
 
- Are single-item measures adequate? 
- Relative sensitivity of single-item versus multiple-item scales. 
- Can SF-MPQ be improved? 

- More efficient – drop descriptors rarely used. 
 - More content validity – add descriptors frequently used. 
 - More sensitive – increase number of levels. 
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