MEASUREMENT OF PAIN

Joel Katz, PhD, and Ronald Melzack, PhD

Pain is a personal, subjective experience influenced by cultural
learning, the meaning of the situation, attention, and other psychological
variables.” Pain processes do not begin with the stimulation of receptors.
Rather, injury or disease produces neural signals that enter an active
nervous System that (in adults) is the substrate of past experience,
culture, anxiety, and depression. These brain processes actively partici-
pate in the selection, abstraction, and synthesis of information from the
total sensory input. Pain, then, is not simply the end product of a linear
sensory transmission system; rather, it is a dynamic process that involves
continuous interactions among complex ascending and descending sys-
fems.

DIMENSIONS OF PAIN EXPERIENCE

Since the beginning of this century, research on pain has been
dominated by the concept that pain is purely a sensory experience.
Yet pain also has a distinctly unpleasant, affective quality. It becomes
overwhelming, demands immediate attention, and disrupts ongoing be-
havior and thought. It motivates or drives the organism into activity
aimed at stopping the pain as quickly as possible. To consider only the
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sensory features of pain and ignore its motivational-affective properties
is to look at only part of the problem. Even the concept of pain as a
perception, with full recognition of past experience, attention, and other
cognitive influences, still.neglects the crucial motivational dimension.
-~ These considerations led Melzack and Casey™ to suggest that three
major psychological dimensions of pain are (1) sensory-discriminative,
(2) motivational-affective, and (3} cognitive-evaluative. They proposed,
moreover, that thése dinensions of pain experience are subserved by
physiologically specialized systems in the brain: the sensory-discrimina-
tive dimension of pain is influenced primarily by the rapidly conducting
spinal systems; the powerful motivational drive and unpleasant affective
characteristic of pain are subserved by activities in reticular and limbic
structures that are influenced primarily by the slowly conducting spinal
systems; and.the neocortical or higher CNS processes, such as evaluation
of figg{,;rggu; in terms of past experience, exert control over activity in
the discriminative and motivational systems. ‘

ese. three categories of activity are assumed to interact with one
mother to provide perceptual information on the location, magnitude,
and spatiotemporal properties of the noxious stimuli, motivational ten-
dency toward escape or attack, and cognitive information based on past

%’)g?erience and probability of outcome of different response strategies.” -
three forms of activity could then influence the motor mechanisms

responsible for the complex pattern of overt responses that characterize
. pain.

LANGUAGE OF PAIN

Clinical investigators have long recognized the varieties of pain
experience. Descriptions of the burning qualities of pain after peripheral
nerve injury, or the stabbing, cramping qualities of visceral pains fre-
quently provide the key to diagnosis and may even suggest the course
of therapy. Despite the frequency of such descriptions and the seemingly
high agreement that they are valid, descriptive words, studies of their
use and meaning are relatively new. ‘

Anyone who has suffered severe pain and tried to describe the
experience to a friend or doctor may find himself or herself at a loss for
words. The reason for this difficulty in expressing pain experience is not
that the words do not exist. An abundance of appropriate words can be
used, but, fortunately, they are not words that people use often. Another
reason is that the words may seem absurd. We may use descriptors such
as splitting, shooting, gnawing, wrenching, or stinging, but no external
objective references exist for these words in relation to pain. If we talk
about a blue pen or a yellow pencil, we can point to an object and say
“that is what I mean by yellow,” or “this color of the pen is blue,” But
what can we point to to tell another person precisely what we mean by
smarting, tingling, or rasping? A person who suffers terrible pain may
say that the pain is “burning” and add that “it feels as if someone is

shoving a red-hot poker through my toes and slowly twisting it around.”
These “as-if” staternents are often essential to convey the qualities of the
experience. : 4

If the study of pain in people is to have a scientific foundation, the
pain must be measured. If we want to know how effective a new drug
is, we need numbers to say that the pain decreased by some amount.
But, although overall intensity is important information, we also want
to know whether the drug specifically decreased the burning quality of
the pain or whether the especially miserable, tight, cramping feeling
is gone. :

APPROACHES TO THE MEASUREMENT OF PAIN

Until recently, the methods that were used for pain measurement
treated pain as though it were a single, unique quality that varies only
in intensity.? These methods include the use of verbal rating scales
(VRSs), numerical rating scales (NRSs), and visual analogue scales
(VASs). These simple methods have been used effectively in hospital
clinics and have provided valuable information about pain and analge-
sia. VRSs, NRSs, and VASs provide simple, efficient, and minimally
intrusive measures of pain intensity that have been used widely in
clinical and research settings in which a quick index of pain intensity
was required and to which a numerical value can be assigned.

Verbal and Numeric Rating Scales

Verbal rating scales typically consist of a series of verbal pain
descriptors ordered from least to most intense (e.g., no pain, mild,
moderate, or severe).” Patients read the list and choose the word that
best describes the intensity of their pain. A score of 0 is assigned to the
descriptor with the lowest rank, a score of 1 is assigned to the descriptor
with the next lowest rank, and so on. Numeric rating scales typically
consist of a series of numbers ranging from 0 to 10 or 0 to 100, with
endpoints intended to represent the extremes of the possible pain experi-
ence and labeled “no pain” and “worst possible pain,” respectively.
Patients choose the number that best corresponds to the intensity of
their pain. Although VRSs and NRSs are simple to administer and have
demonstrated reliability and validity, the advantages associated with
VASs (see subsequent discussion) make VASs the measurement instru-
ment of choice when a unidimensional measurement of pain is required;
however, this may not be true when assessing chronic pain in elderly
patients. One study indicated that elderly patients make fewer errors on
VRSs than on VASs. ’ -



Visual Analogue Scales

The most common VAS consists of a 10-cm horizontal® % i-
cal® ”hne with the two endpoints labeled “no pain” and "wo?;tv;?m
ever” (or similar verbal descriptors). Patients are required to place a
mark on the 10-cm line-at a point that corresponds to the level of pain
gAteSnmtyththey feel. The distance in centimeters from the low end of the
v pa;:xol. 7 e,paf:lent’s mark is used as a numerical index of the severity

VASs for pain have been developed in an effort to i mains
of measurable pain experience (:»therp than the sensor;: ﬁi:!l:ngietydghnen-
sion. Patients are asked to rate the unpleasantness of the pain experience
S}.e., how disturbing it is). Endpoints are labeled “not bad at all” and

“the thng unpleasant feeling imaginable.”® - e
~*VASs are sensitive to pharmacologic and non i :
dures.that alter the expeﬂznce of pa_i;%- 4.8 and Emﬂ?g}ﬁf 131:&
pain measured on verbal and numeric rating scales.® * * Instructions to
patients to rate the amount or percentage of pain relief using a VAS
(e;_g., fo]lovgmg the administration of a treatment designed to reduce
pain) may introduce unnecessary bias (e.g., the expectancy for change

and reliance on memory) that reduces the validity of the m '
d rel easure. S0
physicians have suggested,!® therefore, that a mge appropriate measun;‘g"

of change may be obtained by having patients rate the am f pai
at different points in time, such intervention (out
a . a;;ﬁcle bioBkblom me Oalisl;fefore and after an intervention (but
A major advantage of the VAS as a measure of in inten-
sity is.its ratio scale properties.® % % In contrast toselmlzi;y gt?::r u};«ﬁ_
measurement tools, equality of ratios is implied, making it appropriate
- to speak meaningfully about percentage differences between VAS mea-
surements obtained at multiple points in time or from independent
samples of subjects. Other advantages of the VAS include its ease and
;FSEW t?lf taddmu'us' tration and scoring®; minimal intrusiveness; and, pro-
tual s§m p?i c?tytiglisately clear instructions are given to patients, its concep-

_ Standard visual analogue scales also have several limitati

disadvantages. These include difficulty with adminis hagggtﬁ;?ﬁgg
who have perceptual-motor problems, impractical scoring method in a
clinical setting in which immediate measurement of patients’ responses
may not be possible, and some patients who cannot comprehend the
1I;cla:‘satru:.?:hon-:-;. These limitations and disadvantages of VAS rating scales
ve been remedied by Choiniére and Amsel® in their development of
alvm:u.al analogue thermometer (VAT). The VAT consists of a rigid
plasticized, white, cardboard strip with a horizontal black opening 10
andlclypg by 2 cm wide. The ends of the opening are labeled “no pain”
a{ild u;r\bearable pain.” A red, opaque band covers the opening and
:h es from left to right using a tab operated from the back of the
ermometer. The red strip is moved from left to right across the black
opening until the patient stops at a point that corresponds to the inten-

sity of his or her pain. The back of the VAT also shows a 10-cm ruler to
facilitate scoring. The VAT correlates well with a standard paper-and-

il VAS and a numeric rating scale, is sensitive to changes in pain
levels, and is preferred over standard VASs by many patients.”®

The major disadvantage of VASs is the assumption that pain is a
unidimensional experience that can be measured with a single-item
scale™ Although intensitly is, without a doubt, a salient dimension of
pain, the word pain clearly refers to an endless variety of qualities that
are categorized under a single linguistic label, not to a specific, single
sensation that varies only in intensity or effect. The development of
VASs to measure pain effect or unpleasantness has partially addressed
the problem, but the same shortcoming applies ‘within the affective
domain. Each pain has unique qualities. Unpleasantness is only one
such quality. The pain of a toothache is obviously different from that of
a pin-prick, just as the pain of a coronary occlusion is uniquely different
from that of a broken leg. To describe pain solely in terms of intensity
or effect is like specifying the visual world only in terms of light flux
without regard to pattern, color, texture, and the many other aspects of

visual experience.

McGill Pain Questionnaire

Development and Description

Melzack and Torgerson’ developed procedures to specify the quali-
ties of pain. In the first part of their study, physicians and other univer-
sity graduates were asked to classify 102 words, obtained from the
clinical literature, into small groups that describe distinctly different
aspects of pain. On the basis of the data, the words were categorized
into three major classes and 16 subclasses (Fig. 1). The classes are words
that describe the sensory qualities of the experience in terms of temporal,
spatial, pressure, thermal, and other properties; words that describe
affective qualities in terms of tension, fear, and autonomic properties that
are part of pain; and evaluative words that describe the subjective, overall
intensity of the pain. Each subclass, which was given a descriptive label,
consists of a group of words that were considered by most subjects to
be qualitatively similar. Some of these words are undoubtedly syn-
onyms, others seem to be synonymous but vary in intensity, and many
provide subtle differences or nuances (despite their similarities) that
may be of importance to patients who are trying desperately to commu-
nicate to their physicians.

The second part of the study by Melzack and Torgerson’™ was an
attempt to determine the pain intensities implied by the words within
each subclass. Groups of physicians, patients, and students were asked
to assign an intensity value to each word, using a numeric scale ranging
from least (or mild) pain to worst (or excruciating) pain. When this was
done, several words within each subclass seemed to have the same
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Figure 2. McGill Pain Questionnaire. The descriplors fall into four major groups: sensory,
1o 10; aff_ectivq, 11 to 15; evsluative, 18; and miscelianeous, 17 to 20. The rank value for
sach de§cngtor is based on its position in the word set. The sum of the rank values is the
pain rating index (PRI). The present pain intensity {PPI) is based on a scale of 0 to
5. PRI {T) = total pain rating index; 5 = sensory; A = affective; E = evaluative; M =
miscellaneous. (Reprinted from Pain, 1, Melzack R, The McGill Pain Questionnajre: Major
properties and scoring methods, 280-281, 1975, with permission from Elsevier Science.)
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78, and 102.)

atients are summed to obtain a score separately for the sensory
(subclasses 1-10), affective (subclasses 11-15), evalugnve (.Sflb'
class 16), and miscellaneous (subclasses 17—20_) words, in addition
to providing a total score (subclasses 1-20). Figure 3 shows MPQ
scores (total score from subclasses 1720) obtained by patients
with a variety of acute and chronic pain.

2. The number of words chosen (NWC). o
3. The PPI, or the number-word combination chosen as thg indicator
of overall pain intensity at the time of administration of the

questionnaire.

Usefuiness of the McGill Pain Questionnaire

The most important requirements of a measurement of pain are that
it be valid; reliablie; consistent; and, above all, useful. The MPQ seems
to meet all of these requirements' 7% and provides a relatively rapid
way of measuring subjective pain experience.” When administered to
patients by reading each subclass, it can be completed in apProxunately
5 minutes. It can also be filled out by patients i a more leisurely way
as a paper-and-pencil test, although the scores are somewhat different.



Because pain is a private, personal experience, physicians cannot
know precisely what someone else’s pain feels like. No man can know
what it is like to have menstrual cramps or labor pain, nor can a
psychologically healthy person know what a psychotic patient is feeling
when he says he has; excruciating pain.® But the MPQ provides an
insight into the qualities of pain that are experienced. Recent studies
indicate that each kind,of pain is characterized by a distinctive constella-
tion of words. A remarkable consistency has been found in the choice
of words by patients suffering the same or similar pain syndromes.® 4
> 5%, 74.1% For example, in a study of amputees with phantom limb pain
{group. PLP) or nonpainful phantom limb sensations (group PLS), every
MPQ) descriptor chosen by 33% or more of subjects in group PLS was
also chosen by 85% or more subjects in group PLF, although group PLP
endorsed ottier descriptors with greater frequency.® These data indicated
that the phantom limb experiences of the two groups have in common
a paresthetic quality (e.g., tingling or numb), although painful phantoms
consist of more than this shared component.

Reliability and Validity of the McGill Pain Questionnaire

_ Reading et al* investigated the reliability of the groupings of adjec-
tives in the MPQ by using different methodologic and statistical ap-
proaches. Subjects sorted each of the 78 words of the MPQ into groups
that described similar pain qualities. The mean number of groups was
19 (range, 7-31), which is remarkably close to the 20 groups of the
MPQ. Moreover, distinct subgroups existed for sensory and affective-
evaluative words. Because the cultural backgrounds of subjects in this
study and in the study by Melzack and Torgerson™ were different and
because the methodology and data analysis were dissimilar, the degree
Qf ‘cQ;respondence is impressive. More recently, Gaston-Johansson et
al® reported that subjects with diverse ethnic-cultural and educational
backgrounds use similar MPQ adjectives to describe commonly used
words, such as pain, hurt, and ache. Nevertheless, interesting differences

between the studies that suggest alternative approaches for future revi-

sions of the MPQ were found. :
Evidence for the stability of the MPQ was provided by Love et al,¢®
who administered the MPQ) to patients with chronic low back pain on
two occasions (separated by several days) before receiving treatment.
Their results showed strong test-retest reliability coefficients for the
MPQ) pain rating indices, as well as for some of the 20 categories. The
lower coefficients for the 20 categories may be explained by the sugges-
tior that many types of clinical pain show fluctuations in quality over
time, yet they still represent the “same” pain to people who experience it.
Studies of the validity of the three-dimensional framework of the
MPQ are numerous and have been reviewed by Reading.® In general,
the distinction between sensory and affective dimensions has held up
extremely well, but the separation of the affective and evaluative dimen-
sions is still being debated. Nevertheless, several excellent studiest %

9. 92 have reported a discrete evaluative factor. The different factor-
analytic procedures that were used undoubtedly account for the reports.
of four factors % five factors,® six factors’” or seven factors. The
major source of disagreement, however, seems to be the different patient
populations that are used to obtain data for factor analyses. The range
includes brief laboratory pain, dysmenorrhea, back pain, and cancer
pain. In some studies, relatively few words are chosen, whereas large
numbers are selected in others. Therefore, that factor-analytic studies

" based on such diverse populations have confused rather than clarified

some of the issues is not surprising.

Turk et al'” examined the internal structure of the MPQ by using
techniques that avoided the problems of most earlier studies and con-
firmed the three (i.e., sensory, affective, and evaluative) dimensions.
Lowe et al% confirmed the three-factor structure of the MPQ using
elegant statistical procedures and a large number of subjects. Finally,
Chen et al'? presented data on the remarkable consistency of the MPQ
across five studies using the cold pressor task, and Pearce and Morley®
provided further confirmation of the construct validity of the MPQ using
the Stroop color-naming task with chronic pain patients.

Sensitivity of the McGill Pain Questionnaire

Recent studies show that the MPQ is sensitive to interventions
designed to reduce pain.> &34 % %1% The relative sensitivity of the MPQ
to change in postoperative pain following the administration of oral
analgesics was evaluated by comparing it with VAS and VRS measures
of pain intensity* Although all three measures of pain revealed the
same pattern of change over time, the magnitude of the effects for the
MPQ were consistently related to self-reported, directly assessed changes
in pain using a VRS. These findings probably underestimate the sensitiv-
ity of the MPQ to change because the benchmark for change was a
VRS. In support of this, the MPQ seems to provide a more sensitive
measurement of mild postoperative pain than does a simple VAS that
assesses pain intensity only because patients can be more precise in
describing their experiences by selecting appropriate descriptors.” This
increased ability of the MPQ to detect differences in pain at the low end
of the pain continuum most likely is a function of the multidimensional
nature of the MPQ and the large number of descriptors from which
to choose.

Discriminative Capacity of the McGill Pain Questionnaire

One of the most exciting features of the MPQ is its potential value
as an aid in the differential diagnosis between various pain syndromes.
The first study to demonstrate the discriminative capacity of the MPQ
was carried out by Dubuisson and Melzack,”? who administered the
questionnaire to 95 patients suffering from one of eight pain syndromes:
(1) postherpetic neuralgia, (2) phantom limb pain, (3) metastatic carci-



noma, (4) toothache, (5) degenerative disc disease, (6) theumatoid arthri-
tis or osteoarthritis, (7) labor pain, and (8) menstrual pain. A multiple
group discriminant analysis revealed that each type of pain is character-
ized by a distinctive constellation of verbal descriptors. Furthermore,
when the descriptor set for each patient was classified into one of the
eight diagnostic categories, a correct classification was made in 77%
of cases. -

Descriptor patterns can also provide the basis for discriminating
between two major types of low back pain. Some patients have clear
physical causes, such as degenerative disc disease, whereas others suffer
low back pain’ even though no physical causes can be found. Using a
modified version of the MPQ, Leavitt and Garron® found that patients
with physical—“organic”—causes use distinctly different patterns of
words from patients whose pain has no detectable cause and is labeled
as “functional.” A concordance of 87% was found between established
medical diagnosis and classification based on the patients’ choice of
word patterns from the MPQ. Along similar lines, Perry et al®* report
differenices in the pattern of MPQ subscale correlations in patients with
and without demonstrable organic pathology. :

Further evidence of the discriminative capacity of the MPQ was
furnished by Melzack et al,® who differentiated between the pain of
trigeminal neuralgia and atypical facial pain. Fifty-three patients were
given a thorough neurologic examination that led to a diagnosis of either
trigeminal neuralgia or atypical facial pain. Each patient rated his or her
pain using the MPQ, and the scores were submitted to a discriminant
analysis. Ninety-one percent of patients were correctly classified using
seven key descriptors. To determine how well the key descriptors were
~ able to predict either diagnosis, the discriminant function derived from
the 53 patients was applied to MPQ scores obtained from a second,
independent validation sample of patients with trigeminal neuralgia or
atypical facial pain. The results showed a correct prediction for 90% of
the patients.

Specific verbal descriptors of the MPQ have also been shown re-
cently to discriminate between reversible and irreversible damage of the
nerve fibers in a tooth,” and between leg pain caused by diabetic
neuropathy and leg pain arising from other causes.® Jerome et al®
further showed that the MPQ discriminates between cluster headache
pain and other vascular (migraine and mixed) headache pain. Cluster
headache pain is more intense and distressing than the others and is
characterized by a distinct constellation of descriptors.

The discriminative capacity of the MPQ seems to have limits, how-
ever. High levels of anxiety and other psychologic disturbance, which
may produce high affective scores, may obscure the discriminative ca-
pacity.® Moreover, certain key words that discriminate among specific
syndromes may be absent.”® Nevertheless, appreciable and quantifiable
differences exist in the way various types of pain are described, and
patients with the same disease or pain syndrome tend to use remarkably
similar words to communicate what they feel.

Short-Form McGill Pain Questionnaire

The short-form MPQ™ (SF-MPQ; Fig. 4) was developed for use in
specific research settings when the time to obtain information from
patients is limited and when more information is desired than that
provided by intensity measures, such as the VAS or PPL The SF-MPQ
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NONE MR MODERATE SEVERE
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Figure 4. The short-form McGill Pain Questionnaire. Descriptors 1 to 11 represent the
sensory dimension of pain experience and 12 to 15 represent the affective dimension.

Each descriptor is ranked on an intensity _scale of 0 =
and 3 = severe. The present pain intensity (PPI) of the stan
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i ire and the visual pain analog scale also are included to provide _overall Qain
ey ceores. p o The short-form McGill Pain Question-

naire, 191, 1987, with permission from Elsevier Science.}

intersity scores. (Fleprinted from Pain, 30, Melzack R:



consists of 15 representative words from the sensory (n = 11) and
affective (n = 4) categories of the standard long-form MPQ. The PPI
and a VAS are included to provide indices of overall pain intensity. The
15 descriptors composing the SF-MPQ were selected on the basis of
their frequency of endorsement by patients with a variety of acute,
intermittent, and chronic pain. An additional word, splitting, was added
because it was reported to be a key discriminative word for dental
pain** Each descriptor is ranked by the patient on an intensity scale of
0 = none, 1 = mild,;’2 = moderate, 3 = severe.

The SE-MPQ correlates very highly with the major PRI indices (i.e.,
sensory, affective, and total) of the long-form MPQ? 72 and is sensitive to
clinical change brought about by various therapies—analgesic drugs,®”
epidurally or spinally administered agents,* 7% transcutaneous electric
nerve stimulation,” and low-power light therapy.’® In addition, concur-
rent validity of the short form was reported in a study of patients with
chronic pain caused by cancer? On each of three occasions separated
by at least a 3-week period, the sensory, affective, and total pain rating
scores correlated highly with scores on the long-form MPQ.

Figure 5 shows SF-MPQ scores obtained by patients with a variety
of acute and chronic pains. As can be seen, the SF-MPQ has been used
in studies of chronic pain® %2 %-40.10 and acute pain® ¥ #. 72 1% of diverse

CHRONIC PAIN 50 ACUTE PAIN
CONDITIONS CONDITIONS

40

30 / ABDOMINAL HYSTERECTOMY

¢ FIBROMYALGIA |~ ACUTE HEADACHE

20 ¢ HERPES ZOSTER

/

@ POST-HERPETIC NEURALGIA
& ATYPICAL FACIAL PAIN “"/H et LABOR PAIN

L}
MUSCULOSKELETAL PAIN } FOST-SURGICAL PAIN

® ARTHRITIS ]
j 10 e———enucosms
® OBTEQARTHRITIS

# RHEUMATOID ARTHRITIS / Pomnl ANGIOPLASTY
VAL
® CHRONIC CANCER PAIN SHEATH REMO

0

Sigurg 2 Qorr;parisour; of rtlztac'h pain rating index scores using the short-form McGill Pain
estionnaire for acute a ronic pain conditions. (Data from referenc
27, 43, 57, 69, 72, 100, and 105.) ( e 1. 6,23, 26,

causes and to evaluate pain and discomfort in response to medical
interventions.? 7 Furthermore, initial data™ suggest that the SF-MPQ
may be capable of discriminating among different pain syndromes,
which is an important property of the long form. Czech® and Swedish?
versions of the SF-MPQ have been developed.

One study of patients with chronic arthritis suggested that the SF-
MPQ may be appropriate for use with geriatric pain patients.” In this
study, the frequency of failing to complete the SE-MPQ appropriately
did not differ among young, middle-aged, and elderly patients. In addi-
tion, the subscales showed high intercorrelations and consistency. Al-
though elderly patients endorsed fewer adjectives than their younger
counterparts, consistency was found among the three age groups in the
most frequently chosen pain descriptors. These results suggest that most
patients approach the SF-MPQ in a similar manner. Further studies are
required to demonstrate the reliability and validity of the SF-MPQ when
used with elderly patients.

The Descriptor Differential Scale

Recently, simple but sophisticated psychophysical techniques have
been applied to the development of pain measurement instruments that
have been used to assess clinical and experimentally induced pain.® -
%, 35 42, 8 The psychophysical approach uses cross-modality matching
procedures” or a bimodality stimulus comparison® to determine the
relative magnitudes of the verbal descriptors of pain.

The Descriptor Differential Scale® (DDS) was developed by Gracely
et al” to remedy several deficiencies associated with existing pain mea-
surement instruments. The DDS was designed to reduce bias, assess
separately the sensory intensity and “unpleasantness” (hedonic) dimen-
sions of pain, and provide quantification by ratio-scaling procedures.®
The DDS consists of two forms that measure separately the sensory
intensity and unpleasantness qualities of pain. Both forms consist of 12
verbal descriptors, in which each descriptor is centered over a 21-point
scale with a minus sign at the low end and a plus sign at the high end.
The patients rate the magnitude of the sensory intensity or unpleasant-
ness of the pain they are experiencing. The magnitude of pain endorsed
by the patient in relation to each descriptor is assigned a score of 0
(minus sign) to 20 (plus sign), and a score of 10 represents pain intensity
or unpleasantness equal to the magnitude implied by the descriptor.
Total mean scores may be obtained for the sensory intensity and unpleas-
antness dimensions by averaging the patient’s scores on each 12-item
form.

The DDS has been demonstrated to be differentially sensifive to
pharmacologic interventions that alter the sensory or unpleasantness
dimensions of pain* % % Results point to the importance of using
multidimensional measures of pain with clear instructions to rate sepa-
rately the sensory intensity and unpleasaniness aspects of pain as op-
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posed to the “painfulness” of the experience. When used in conjunction
with cross-modality matching techniques, the DDS has been shown to
be a reliable and valid instrument with ratio-scaling properties.”*

Gracely and Kwilosz* assessed the psychometric properties of the
DDS for use as a clinical pain measurement among a sample of 91 dental
patients after third-molar extraction. Sensory intensity and unpleasant-
ness DDS forms were administered to all patients 1 and 2 hours after
surgery. Total scores-on both forms showed high test-retest reliability
coefficients, as. did scores derived from individual items. Correlation
coefficients between individual items and the total score revealed a high
degree of internal consistency for both forms of the DDS. One of the
most useful features of the DDS is the potential to define a measurement
of scaling consistency that can be used to identify invalid patient profiles
obtained: by inconsistent responding. The elimination of invalid profiles
improved reliability and internal consistency of the DDS.

More recently, the intensity dimension of the DDS (DDS-I) has been
found to fulfill three criteria of an ideal pain measurement tool. Doctor
et al?! showed that the DDS-I is sensitive to small changes (1 mA) in
electric stimulation applied to the skin. Because of relatively large error
variance, VAS pain intensity ratings in response to the same stimuli
lacked the degree of sensitivity found for the DDS-L. The study by
Doctor et al?! also confirmed the ratio-scaling property of the DDS-I and
provided evidence for its internal consistency.

Behavioral Approaches to Pain Measurement

Recent research into the development of behavioral measurements
of pain has produced a wide array of sophisticated observational tech-
niques and rating scales designed to assess objective behaviors that
accompany pain experience. 1% Techniques that have demonstrated
high reliability and validity are especially useful for measuring pain in
infants and preverbal children who lack language skills, ¥ 6 % adults
who have a poor command of language,® or when mental clouding and
confusion limit patients’ ability to communicate meaningfully.* Under
these circumstances, behavioral measures provide important information
that is otherwise unavailable from patient self-reporting. Moreover,
when administered in conjunction with a subjective, patient-rated mea-
sure, behavioral measures may provide a more complete picture of the
total pain experience; however, behavioral measures of pain should not
replace self-rated measures if the patient is capable of rating his or her
subjective state and such administration is feasible.

The subjective experiences of pain and pain behaviors are, presum-
ably, reflections of the same underlying neural processes; however, the
complexity of the human brain indicates that although experience and
behavior are usually highly correlated, they are far from identical. One
person may be stoic so that his or her calm behavior belies his or her true
subjective feelings. Another patient may seek sympathy (or analgesic

medication or some other desirable goal) and in so doing exaggerate his
or her complaints without also eliciting the behaviors that typically
accompany pain complaints of that degree. Concordance between pa-
tients” self-ratings of pain and ratings of the same patients by nurses or
other medically trained personnel may be modestly low,* 16 81010 but
even in the presence of a significant correlation between physicians’ and
patients’ ratings of patient pain, physicians significantly underestimate
the degree of pain the patients reported experiencing.!” Moreover, when
health care providers observe a discordance between nonverbal pain
behavior and patients’ verbal complaints of pain, the discrepancy often
is resolved by disregarding patients’ self-reports.’®** These studies point
to the importance of obtaining multiple measures of pain and should
keep physicians ‘aware that because pain is a subjective experience,
patients’ self-reports are the most valid measures of that experience.

Physiologic Approaches to Pain Measurement

Profound physiologic changes often accompany the experience of
pain, especially if the injury or noxious stimulus is acute.”” Physiologic
correlates of pain may serve to elucidate mechanisms that underlie
the experience and thus may provide clues that may lead to novel
treatments.> % Physiologic correlates of pain experience that are fre-
quently measured include heart rate, blood pressure, electrodermal activ-
ity, electromyographic activity, and cortical evoked potentials. Despite
high initial correlations between pain onset and changes in these physio-
logic responses, many habituate with time despite the persistence of
pain® In addition, these responses are not specific to the experience of

ain per se and occur under conditions of general arousal and stress.
Studies that have examined the general endocrine-metabolic stress re-
sponse to surgical incision indicate that, under certain conditions, differ-
ent aspects of the stress response and pain can be dissociated.™ > Severe
injury to a denervated limb produces a significant adrenocortical re-
sponse,® but the use of general anesthesia clearly eliminates the con-
scious experience of pain in response to surgical incision without altering
the subsequent rapid increase in plasma cortisol levels.* *® These studies
indicate that, although many physiologic and endocrine events occur
concurrently with pain, many seem to be general responses to stress and
are not unique to pain.

SUMMARY

Pain is a personal, subjective experience influenced by cultural
learning, the meaning of the situation, attention, and other psychologic
variables. Approaches to the measurement of pain include verbal and
numeric self-rating scales, behavioral observation scales, and physiologic
responses. The complex nature of the experience of pain suggests that



measurements from these domains may not always show high concor-
dance. Because pain is subjective, patients’ self-repstr)rts provid%hthe most
valid measure of the experience. The VAS and the MPQ are probably
the most frequently used self-rating instruments for the measurement of
pain in clnugal and research settings. The MPQ is designed to assess the
multidimensional nature of pain experience and has been demonstrated
to be a reliable, valid, and consistent measurement tool. A short-form
MPQ is available for use in specific research settings when the time to
obtain information from patients is limited and when more information
than simply the intensity of pain is desired. The DDS was developed
using sophisticated psychophysical techniques and was designed to
measure sepatately the sensory and unpleasantness dimensions of pain.
It has been shown to be a valid and reliable measurement of pain with
ratio-scaling properties and has recently been used in a clinical setting.
Behavioral approaches to the measurement of pain also provide valuable
data. Further development and refinement of pain measurement tech-
Ir;loqxes will lead to increasingly accurate tools with greater predictive
ers. :
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