On the Language of Pain

R. Melzack* and W. S. Torgerson ¥

The purpose of this study was to develop new
approaches to the problem of describing and mea-
suring pain in human subjects. Words used to
describe pain were brought together and catego-
nzed, and an nttempt was made to scale them on

¥ i The data show
thnk. 1) there are many words in the English
language to describe the varieties of pain experi-
ence; 2) there is a high level of agreement that
the words fall into classes and subclasses that rep-
resent particular dimensions or properties of pain
experience; 3) substantial portions of the words
have approximately the same relative positions on
a common intensity scale for people who have
widely divergent backgrounds. The word lists
provide a basis for a questionnaire to study the
effects of anesthetic and analgesic agents on the
experience of pain. (Key words: Pain; Computer
diagnosis.)

THE DESCRIPTION OF PAIN is a daily concern
to the practicing physician. Yet few studies
have attempted to specify the dimensions of
pain experience. The tools currently used to
measure pain treat it as though it were a
single, unique quality that varied in intensity
only. Whether the investigator uses a psycho-
physical “dol” scale,' words such as “mild,
moderate, and severe,” > 3 or numbers or frac-
tions representing pain intensification or re-
lief,* only intensity is specified. To describe
pain solely in terms of intensity, however, is
like specifving the visual world in terms of
light flux only, without regard to pattemn,
color, texture, and the many other dimensions
of visual experience.

Clinical investigators have long recognized
the varieties of pain. Descriptions of the burn-
ing qualities of causalgic pain,® or the stab-
bing, cramping qualities of visceral pains ¢ fre-
quently provide the key to diagnosis and may
even suggest the course of therapy.®7 The
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layman is equally aware of the many qualitiesa
and dimensions of pain. An evening of radio™
television or newspaper commercials makes us
aware of the splitting, pounding qualities of5
headaches, the gnawing, nagging pain of theu§
matism and arthritis, the cramping, hen\'\g
qualities of menstrual pain, and the smartmgﬁ-
itching qualities apparently well-known to suf-m
ferers of piles. Despite the frequency of suchg’r
descriptions, and the seemingly high agree
ment that such words are valid descnplorsg
there have been no studies of their use an(g
meaning. w
The emphasis on the measurement of overm
all intensity of pain, and the neglect of th@_
qualities of pain, reflect the widespread '1(52
ceptance of von Frey’s theory of pain as a spem
cific modality of cutaneous sensation.® Th@_
theory xmphes a conceptual nervous system ub
which “pain impulses” are transmitted fronts
specific pain receptors directly to a pain cent
ter in the brain, so that stimulation of the rem
ceptors must give rise to pain and pain onl\'\
as though it comprised a single, specific qunlm
ity of experience. The extension of von Frey'so
theor\ to include two groups of penphemo
fibers ® that are presumed to carry two qualiS
ties of pain—pricking and bummg—sxmpl_\fﬁ
doubles the number of rigid, specific pain sen
sations, and still fails to open the road to ne\\ﬂ
conceptualizations of pain phenomena. o
Recent physiologic data describing sensorg
mechanisms of the skin suggest an a]tematnq:,
concept of pain mechanisms. There is cono
vincing evidence® that a multitude of nervex
impulse patterns is transmitted centrally frorﬁ
the skin as a result of tactile, thermal, an@'
chemical stimulation. The classification of
these patterns into a smaller number of “mog
dalities” is a function of the capacity of thg
central nervous system to select and abstrnct—x
from the total information it receives.®1° Thz
word “pain,” in this formulation, refers not t&
a specific sensation which can vary only in ma
tensity, but to an endless variety of quahheq
that are categorized under a single linguistif3
N
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label. There are the pains of a scalded hand,
a stomach uleer, a sprained ankle; there are
headaches and toothaches. Each has unique
qualities. The pain of a toothache is obvi-
ously different from that of a pin prick, just
as the pain of a coronary occlusion is uniquely
different from the pain of a broken leg.

The purpose of this study is to make a start
toward the specification of the qualities of
pain. Words used to describe pain have been
brought together and categorized, and an at-
tempt has been made to scale them on a com-
mon intensity dimension. These efforts are not
meant to be definitive, but only a preliminary
attempt to develop new approaches to the
problem of describing and measuring pain.

Experiment I: Pain Descriptors
and Classification

An analysis of the dimensions of pain must
begin with guidelines for the range and scope
of the descriptive words to be chosen, as well
as the development of a list of words used to
describe pain. On the basis of an introspec-
tionist analysis of the qualities of tactual sen-
sation, Titchener?! derived what he believed
to be four distinctive, qualitatively different
categories of pure pain experience: prick, clear
pain, quick pain, and ache. Dallenbach * later
brought together a list of 44 words describing
pain qualities, and classified some of the words
into five groups characterizing: 1) the tempo-
ral course of the experience—e.g., palpitating,
throbbing; 2) its spatial distribution—e.g.,
penetrating, radiating; 3) its fusion or inte-
gration with pressure—c.g., heavy, pressing;
4) its affective coloring—e.g., savage, ugly;
5) purely qualitative attributes—e.g., achy,
bright, clear, dull, itchy, pricking, and quick.

Starting with Dallenbach’s words (some
were considered inappropriate and omitted),
additional words were obtained by examining
the clinical literature relating to pain. The
final list contained 102 words. In the course
of bringing the words together, it was im-
mediately apparent that the list, amanged in
alphabetical order, provided a meaningless
jumble. An attempt was made, therefore, to
put the words into classes and subclasses de-
seribing different aspects of the experience of
pain.

The first part of the study consisted of a
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serics of preliminary experiments aimed at
clussifying the words into smaller groups. On
the basis of these data, the words were catey
gorized into three major classes and 13 subg
classes. The classes were: 1) words that de§
scribe sensory qualities in terms of temporaly:
spatial, pressure, thermal, and other propers.
ties; 2) words that describe affective qualitiesS
in terms of tension, fear, and autonomic prop=
erties that are part of the pain experience; 3)’5
cealuative words that describe the subjectiv@
overall inteusity of the total experience ol
pain. Each subclass, which was given a det
scriptive Jabel, consisted of a group of words
that appeared to be similar in kind. Some ok
these words are undoubtedly synonymns, other§.
seem to be synonymous but vary in intensityg
while many provide subtle differences or nu&
ances (despite their similarities) that may bd}
important to a patient who is trving desperg
ately to communicate with a physician. Th&
final classification, then, appeared to representy
the most parsimonious and meaningful set of2
subclasses without at the same time losm%
subclasses that represent important qualitatives
properties. The second part of the study was®
aimed at determining the validity of the ﬁmB
organization of the words.

Methods

A printed sheet containing the major classesg
and subclasses of words (see “Results” below)o
was presented to 20 subjects (14 men and 51\4>
women) with a mean age of 29.9 years, J“'
with university educations. The subjects wereS
asked to read one subclass at a time and place
a checkmark beside each word indicatingS
whether they agreed or disagreed that it be-2
longed in the subclass. After evaluation of3
the data, words that had less than 63 per centJ
agreement (arbitrarily chosen as a reasonnb]ea
criterion) were presented in a second test. AZ
forced-choice test was developed in which thea
critical words were at the top of a pnnted“’
sheet, and the revised word list was at theo
bottom, with a number denoting each cate-
gory. Each of 20 subjects (12 men and exght;
women, mean age 28.8 vears, each with a uni-2
versity education; none had participated in thed
earlier studies) was then asked to assign eachg
word to a category by writing the dppmpl’l'lte’\’
number next to it. I
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Results
The major classes and subclasses of words,
with the percentage agreement next to each
word, are:
SENSORY

Temporal: Beating (90% flickering  (70%);
pounding (100 ); pulsu:g (1009 ); quivering
(70%); throbbing (10050 ); thumping (95%).

Spatial: Darting (8550); flashing (75%2); jumping
(65%¢); radiating (83¢z); shooting (90%);
spreading (855%).

Punctate Pressure: Boring (7095); drilling (75%);
lancinating (75%); penetrating (Sa/o), pierc-
ing (100%%); pricking (75%); stabbing (10052).

Incisive Pressure: Cutting (95%¢); lacerating (6592);
sharp (80%¢); tearing (55%).

Constrictice Pressure:  Binding (8390); biting
(65%50); cramping (100%); crushing (95%);
gnawing  (65%); gripping {83%0); nipping
(70%); pinching (809:); pressing (95%);
squeezing (95%); taut (5050); tight (65%).

Traction Pressure: Grinding (3050); pulling (905%);
tugging (905 ); wrenching (85%¢).

Thermal: Burning (1005); hot (80%0); scalding
(90%); searing (80%%

Brightness: Itchy (555 u), rasping (539 ); smart-
ing (90%); stinging (85%); tickling (80%0);
tingling (90%2).

Dullness: Aching (95%5); blinding (25%); blurred
(95%); drawing (65%); dull (95%); heavy
(80%); hurting (655 ); numbing (955); sore
(75%); splitting (20%%); steady (75%); tender
(60%).

AFFECTIVE

Tension: Dragging (90%); exhausting (90%);
fatiguing  (100%); nagging (70%); tiring
(100%%).

Autonomic: Choking (83%); nauseating (95%);
sickening (95%); suffocating (90%); wretched
(40%).

Fear: Awful (30%); dreadful (755); fearful
(85%0); frightful (93%); terrifying (95%).
Punishment: Cruel (65%); gruelling (95%); kill-
ing (95%); punishing (85%); racking (85%);
torturing (95%%); vicious (83%%); wicked (60%).

EVALUATIVE

Agonizing (90%); annoying (95%%); bearable
(85%); discomforting (80% ); distracting (80%);
distressing (85%¢); excruciating (75S%); hormible
(95%); intense (859%); intolerable (9595); mild
(90%%); miserable (90% ); savage (70%); trouble-
some (90%); ugly (65%); unbearable (90%);
violent (75%).

Eleven words had less than 65 per cent
agreement, and were presented in the forced-
choice test. The results showed significant
agreement for only one word: 75 per cent of
the subjects placed itchy in the “Brightness”
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subclass. Although the remaining words were
scattered throughout the list, a significant pagy
tern nevertheless emerged: five words—ras2
ing, spliting, taut, tearing, tender—ve:
placed in the sensory rather than affective &
evaluative classes with agreements of 70, &
99, 95, and 65 per cent, respectively, therebg
providing a “sensory: miscellancous” subclasg
One word—wicked—was categorized as aj
affective word by 85 per cent of subjects
while the remainder—awful, blinding, grind
ing, wretched—were categorized as sensory
affective or affective~evaluative. The fiv
words, therefore, were placed in a seco
miscellaneous subclass. The final classificatiog
of the words is shown in table 1.

&mm 'sqrdfy:any

Experiment II: Intensity Relations
within Subclasses

|o!seq1sau9/

Even though the words represent distinctivg
properties of pain experience, it is importang
to know how much pain each word represents:
For example, do subjects agree that stabbin@
pain is worse than pricking pain? Thereforeg,
lists of words arranged in random order \\er&’
presented to subjects who were asked to ratex
each word on a scale from least to most pain.

Methods

Three groups of subjects were tested: 140
introductory psychology students at the Masg
sachusetts Institute of Technology, and ”(8
physicians and 20 patients living in the \Ionw
treal area.

The average age of the students (about 90—\
per cent men) was about 20 years, and thmo
came from 2 varety of cultural backgroundS
and socioeconomic levels. First, a group of 708
students was presented with a list of e\alun-g
tive and affective words and asked to assn"ﬁa
each word to a position on a seven-point smleg
in which 1 and 7 represented, respectively, thes
least and the worst pains they could imagine§

The data obtained from the students \verez-
analyzed using Thurstone’s Categorical ]udg—:f
ment model ° to obtain a scale value and diso
criminal dispersion value for each word. Tlu%
procedure provides scale values on an intervald
scale referred to an arbitrary zero point set ats
the mean value of all the words. The scalc)
values obtained varied from —2.3 to +2.5.Q
The diseriminal dispersion value is a measure™
comparable to the standard deviation and is

© 8698V/09
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an index of amount of disagreement among
subjects. The majority of these words are
categorized in table 1 under the headings of
“Evaluative” and “Affective.” Seven words in
the “Evaluative” list were found to have ap-
proximately equidistant distributions and rela-
tively Jow D.D. values: mild, discomforting,
distressing, miserable, horrible, savage, ex-
cruciating. These seven words were used as
anchor words for the list of sensory words:
i.c., each number from 1 to 7 was designated
by the word in the above order, and a second
group of 70 student subjects was asked to
assign the sensory words to one of the seven
categories, thereby indicating the intensity of
pain implied by the word. The data were
analyzed in the same way as the evaluative
and affective words, and the scale values and
discriminal dispersion values for these words
are also shown in table 1.

A pilot study carried out with ward and
private patients at Massachusetts General Hos-
pital showed that many patients were unable
to discriminate pain intensity on a seven-point
scale. They discriminated well at lower in-
tensities, but above the midpoeint had difficulty
discriminating among levels 5, 6, and 7. Uti-
lizing the scale values obtained in this pilot
study, together with those for the students,
five anchor words were chosen from the list
of evaluative words. The mean scale values
(in brackets) of the five words chosen from
the student and patient data were approxi-
mately equally far apart: mild (—2.12), dis-
comforting (—1.28), distressing (—0.12), hor-
rible (+0.83), excruciating (+1.72). These
five words were then used as the anchor words
for a study with doctors and patients, in which
each of the five words was assigned a value
from 1 to 5 and the total list of words in
table 1 was scaled on the five-point scale.

The doctors (12 men and eight women)
had an average age of 26.5 years, were of
multi-ethnic origin, including French-Canadi-
ans and a few Asians, and worked in predomi-
nantly English-speaking hospitals.  Most had
middle- and upper-class backgrounds. The pa-
tients (seven men and 13 women) had an av-
erage age of 30.7 vears, and were white, Eng-
lish-speaking Protestants belonging to the
lower-class income group. They attended 2
special poor-people’s clinic set up in a Mon-
treal slum area. All had incomes of less than
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$3,500 a year, and had had poor educations.
The data obtained from patients and physi-
cians were analyzed to provide a mean ratin

and standard deviation for each word for thg
two groups. The mean ratings and standard
deviations for the doctors and patients aré
shown in table 1.

SELEE |
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Results

In table 1, the words in each category ar®
placed in rank order on the basis of the menrg
ratings or scale values for each set of word§
for each of the three groups. When this i§)
done, it is apparent that several words withi
each subclass have the same relationship in a
three sets. Thus, in the temporal subc]nsé%
pounding represents more pain than throbg
bing, which in turn represents more pain that&
flickering. Those words which fall in exactl§
the same order in all three sets within eaclg
subclass are capitalized. To illustrate the ing
tensity  relationships among  the capim]izeng
words for different subclasses, the intensit@
values of the word sets for the doctors an
patients are shown in figure 1.

Discussion

0G/11vEnPEs)

The data show that: 1) there are mang
words in the English language to dcscrib%
pain; 2) there is a high level of agreemeng
that the words fall into classes and subclasseg
that represent particular dimensions or propg
erties of pain; 3) substantial portions of th&
words have the same or approximately thes
same relative positions on a common intcnsit§
scale for people with widely divergent backe
grounds. 8

The fact that there are so many words t@
describe the experience of pain lends suppor8
to the concept that the word “pain” is a label
which represents a myriad of different e.\peria
ences, and refutes the traditional concept thag
pain is a single modality which carries one og
two qualities. If logic is to be maintainedQ
then the investigator who contends that Ao
delta fibers carry pricking pain and C fibers.
carry bumning pain® must also find fibers fog
cramping, crushing or wrenching pains. If h&
contends that the different pains simply rcpregm
sent fusion with pressure fiber impulses, the®
he must find fibers for punctate, incisive, con
strictive and traction pressures. It is far mor&
likely that the varicties of pain experience are
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(Within each category, capitalized words have the same rank order in all three groups of subjects.

Clusses and Subclasses of Pain Descriptors as Rated by Doctors, Patients, and Students.

. - L. - o
The absence of one or more words in several subclasses reflects minor variations in the S
lists during the course of the study.) g
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Number 1
TasLE 1. (Continuerd)
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subserved by different nerve impulse patterns
from the periphery, modulated by central
mechanisms. It has already been determined 8
that the temporal and spatial patterning of the
sensory input as a result of injury or other dis-
ease processes must be highly complex, and
the resulting varieties of pain reflect this com-
plexity. At the same time, the capacity of the

o]

nervous system to abstract and select informa->
tion from the total input is indicated by our:
linguistic labels for classes and subclasses of%
experience. However, this does not mean thatd
our experiences are as restricted or narrow asc
our symbolic verbal categories.

It is obvious that many of the words h'\veD
two meanings. “Burning,” for example, can™
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Fic. 1. Spatial display of pain descriptors which have the same rank order, on an intensity scale, for
by an arrowhead have the same mean scale
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doctors and patients.

The scale values range from 1 (mild} to 5 (excruciating).

Two words con-
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be used to refer to the sensation evoked when
the skin is actually being burned. It can also
be used by causalgic patients to describe their
pain in the absence of any stimulus-evoked in-
put. The word, in this case, has an anmalogy
(or “as if”) meaning. The skin feels as if it
were being burned, and the use of the word
is not “stimulus error.” Rather, it indicates
that we tend to use words that have familiar,
common meanings. A splitting headache, then,
does not mean the head is being split open.
It obviously represents a figure of speech,
meant to convey some property of the total
pain experience—that the pain feels as if the
head were being split open.

The fact that there is substantial agreement
that the words fall into particular categories or
classes points the way toward the eventual de-
termination of the dimensions of the experi-
ence of pain in the same way that many of
the dimensions of visual and auditory experi-
ence have already been specified.t-1* The
classes shown in table 1 present one possible
categorization of pain experience. The dis-
tinction between temporal and spatial proper-
ties is self-evident, though the spatial proper-
ties obviously occur in time. The various
other subciasses may or may not be related to
each other. Some may be highly correlated in
experience even though they refer to different
aspects of the pain experience. Others may
represent subclasses that overlap in meaning,
while some may be mutually exclusive. De-
tailed analysis of the structure of the experi-
ence of pain lies bevond the scope of this pa-
per. The aim, rather, is to present an ap-
proach which, hopefully, will provide some
guidelines for future studies using one or an-
other of the newer, more elaborate multidi-
mensional scaling or classification models.3

The distinction between the sensory and af-
fective dimensions of pain is a matter of con-
troversy and requires clarification. The motiva-
tional-affective properties of pain are brought
clearly into focus by several clinical syndromes.
Patients with frontal lobe lesions rarely com-
plhin about severe clinical pain or ask for
medication. Since lobotomy does not disrupt
sensory pathways (indeed, sensory thresholds
may be lowered), its predominant effect ap-
pears to be on the motivational-affective di-
mension of the whole experience of pain. The
aversive quality of the pain and the drive to
seek relief both appear to be diminished.
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Similarly, people reported to be congenitally
insensitive to pain ¢ or to exhibit pain asym-
bolia ¥ appear to have no sensory loss ancb
can feel pricking, warmth, cold, and pressurei
They give accurate reports of increasing iny
tensity of stimulation, but the input, even aﬁ.
intense, noxious levels, fails to well up inte>
frank pain. The evidence, then, suggests ®
distinction between the sensory—discriminative
and motivational-affective dimensions of pain.?
There is reason to believe,’> moreover, that
both dimensions are influenced by neocortical
or higher central nervous system processes;
such as attention, past experience, and thé
meaning of the situation.

This conceptualization of the experience
pain indicates why it has been difficult hﬁ
achieve a satisfactory definition of pain. Pau;o,
is not a single quality of experience that cnm
be specified in terms of defined stimulus cono
ditions. It may be agreed that pain, like nsmg
and hearing, is a complex perceptual experid’
ence. But the many, diverse causes of pmm
prevent the specification of a particular klmg
of environmental energy as the stimulus fo&
pain, in the way that light is the adequatrg
stimulus for vision and air pressure waves fogy
hearing. The word “pain” represents a cate
gorv of experiences, signifying a multitude oES
different, unique events having different causes(d
and characterized by different qualities varys
ing along a number of sensory and aﬂ'ecu'veg
dimensions. Pain, therefore, is defined in term§
of 2 multidimensional space comprising sev>
eral sensory and affective dimensions. Thég
space comprises those subjective experience$
which have a somatic component and produc%\
behavior aimed at stopping the condxtmné:’
that produce them. If injury or any otheg
noxious input fails to evoke aversive drive, they
experience is not called pain. Conversely;l
anxiety or anguish without somatic input i
not pain. The list of evaluative words reﬂects;
the capacity of the brain to evaluate the umn
portance or urgency of the overall sxtuntmno
These words represent a judgment based not’,
only on sensory and affective qualities, buf}
also on previous experiences, capacity to judge®
outcome, and the meaning of the situationg
Thus, by reflecting the total circumstances a
a given time, they serve to locate the position,
of the pain experience within the multidimen®
sional space for the particular individual.

Perhaps the most remarkable feature of the
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study is the high degree of agreement on the
relative scale positions of many of the words
among subjects who have very different cul-
tural, socioeconomic, educational, and linguis-
tic backgrounds. It is, of course, possible to
find environmental references for some kinds
of pain—for example, a child stabs himself
with a knife or burns a finger on a hot stove,
and the pain is associated with an environ-
mental reference object. Thus, verbal Iabels
such as “stabbing” and “burning” are easily
acquired, and intensity connotations become
associated with severity of injury. But head-
ache, stomach ache, renal colic, and anginal
pain have no outside references. Neverthe-
less, physicians find such a high degree of uni-
formity in the words used to describe these
pains that they are employed as aids in diag-
nosis.?® The present study shows that there
is also considerable agreement on how much
pain each word represents to the patient.
The word lists in figure 1 can serve as the
basis for a pain questionnaire, to determine
the properties and nature of a particular kind
of pain in individual patients. The words
alone are insufficient. It is also important to
determine: 1) the general anchor points in
the patient’s use of words (whether common
aches and pains tend to be rated as having
high or low intensity), which are determined
partly by culture 1%; 2) the spatial distribution
of pain on or in the body, which can be
sketched on line drawings of the figure; 3)
the temporal variation, which, as Lewis *° and
Kecle* note, provides valuable information
about the nature and course of the pain. Such
a questionnaire would need to be validated by
presenting it to patients with distinct pain
syndromes (such as cardiac, renal, colon, or
arthritic disease). Its reliability would also
have to be determined. A study is under way
with a preliminary questionnaire, which is
available upon request from the senior author.
Such a questionnaire may not only provide an
aid in diagnosis and prognosis, but may also
become a valuable experimental tool for stud-
ies of analgesic drugs. It is now evident that
total relief of pain may not be feasible in cer-
tain conditions, and drugs may be effective
simply by changing certain properties so that
the pain becomes bearable. The selective ef-
fects of drugs on different properties of pain
could be determined by the questionnaire.
The fact that questionnaire data lend them-
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selves to computer analysis also points toward
incorporation of information about pain into

quantitative studies of diagnosis and treal
ment in clinical medicine.

Qpemumm

The authors are grateful for the help giv
them by J. A. Bridges, R. Cooper, D. Frnnf
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