Ethnic Differences in Thermal Pain Responses
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Objective: Although numerous studies have reported ethnic differences in the prevalence and severity of clinical
pain, little is known about how these differences affect the perception of experimental pain. The present experiment
examined the effects of ethnicity (African American vs. white) on thermal pain responses in a healthy undergrad-
uate population. Methods: Thirty white subjects (16 women and 14 men) and 18 African Americans (10 women and
8 men) participated in the study. Thermal testing included evaluation of the following: warmth thresholds, thermal
pain thresholds, thermal pain tolerances, and magnitude estimates of both the intensity and unpleasantness of
thermal pain (at 46°, 47°, 48°, and 49°C). Results: Although no group differences emerged for warmth thresholds,
thermal pain thresholds, or pain intensity ratings, African Americans demonstrated lower thermal pain tolerances
than whites. In addition, African Americans had smaller slopes and larger intercepts than whites for ratings of pain
unpleasantness. Additional analyses suggested that these findings were a consequence of group differences in
thermal pain unpleasantness ratings at the lowest temperatures assessed (46° and 47°C); at these temperatures,
African Americans rated the stimuli as more unpleasant than whites. Finally, group differences in thermal pain
tolerance and thermal pain unpleasantness ratings seemed to partially account for greater self-reported daily pain
symptoms among African Americans. Conclusions: Collectively, these findings seem to suggest ethnic differences
in the perception of the affective-motivational dimension of thermal pain. Key words: ethnicity, race, thermal pain,

pain sensitivity.

WTH = warmth threshold; TPTH = thermal pain
threshold; TPTO = thermal pain tolerance; KRS =
Kohn Reactivity Scale; BSRI = Bem Sex-Role Inven-
tory; PILL = Pennebaker Inventory of Limbic Languid-
ness.

INTRODUCTION

Reports of ethnic or cultural differences in the ex-
perience of pain are hardly a recent phenomenon.
Zborowski’s (1, 2) pioneering work in the 1950s and
1960s laid the groundwork for many of the more recent
investigations of the relationship between ethnicity
and the experience of pain. As summarized by Encan-
dela (3), Zborowski’s work has led to new develop-
ments in definitions of pain, ethical considerations in
pain treatment, the role of learning factors in the ex-
pression of pain, and advancing comprehension of
cultural and racial factors in chronic pain and illness.
With respect to this latter development, numerous
clinical studies, investigating a wide variety of painful
conditions, have suggested ethnic differences in pain
perception. Several investigators have recently noted
differences between African Americans and whites in
various forms of clinical pain. Specifically, African
Americans report greater levels of pain than whites for
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such chronically painful conditions as glaucoma (4),
AIDS (5), migraine headache (6), jaw pain (7), postop-
erative pain (8), and myofascial pain (9). Interpreta-
tions of such findings remain difficult, however, be-
cause of potential group differences in disease severity
(6) and physician management (10). With respect to
the latter factor, several studies have indicated that
physicians tend to prescribe less analgesic medication
for African Americans than for whites (11, 12), al-
though contrary findings have also been reported (13).

Although the mechanisms underlying these differ-
ences remain unclear, one plausible explanation in-
volves enhanced pain sensitivity on the part of African
Americans. That is, if African Americans were more
sensitive than whites to noxious stimuli, then they
would be expected to report relatively greater clinical
pain. However, in contrast to the fairly rich clinical
literature, relatively few experimental studies have ex-
amined differences between whites and African Amer-
icans in responses to experimental pain. In a review of
this literature, Zatzick and Dimsdale (14) noted that
methodological considerations, such as the diversity
of racial groups studied and methods of pain induc-
tion, have varied widely across studies. Indeed, of the
13 studies identified in this review, only three exam-
ined differences between whites and African Ameri-
cans in responses to experimental noxious stimuli.
Woodrow et al. (15) investigated racial differences in
pain tolerance using mechanical pressure applied to
the Achilles tendon; relative to African Americans,
whites demonstrated higher pain tolerances. Simi-
larly, Walsh et al. (16), using the cold pressor test as
the method of pain induction, reported greater pain
tolerance among whites than among African Ameri-
cans. Finally, Chapman and Jones (17) indicated that
whites possessed greater heat pain thresholds and tol-
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erances than did African Americans, although this
study seems to suffer from several methodological
flaws (14), including collapsing of multiple ethnic
groups into one “non—Anglo-Saxon” group (16), fail-
ure to specify subjects’ gender and experimenter eth-
nicity (17), and use of only unitary pain measures (ie,
threshold and/or tolerance) (16, 17).

These three experimental studies, widely separated
in time and utilizing diverse methodologies, collec-
tively suggest differences between whites and African
Americans in responses to experimental noxious stim-
uli. However, these studies relied on unitary measures
of pain and did not directly assess both the sensory
and affective dimensions of pain. Notably, several au-
thors have suggested that clinical pain may be more
highly related to the affective-motivational dimension
of pain than the sensory-discriminative dimension
(18, 19); thus, enhanced clinical pain in African Amer-
icans relative to whites indicates that differences in
pain perception might be most prominent for measures
of pain unpleasantness. Accordingly, the present
study sought to support and extend previous research
by investigating race-related differences in both sen-
sory and affective responses to thermal pain. In addi-
tion, the relationship between thermal pain responses
and self-reported clinical pain complaints was exam-
ined to determine (1) the clinical relevance of labora-
tory measures involving administration of noxious
thermal stimuli and (2) whether group differences in
responses to these stimuli might account for group
differences in reported daily pain symptoms. Further-
more, because numerous investigators have suggested
that psychological factors exert a sizeable influence on
affective-motivational aspects of pain (20, 21), the role
of psychological factors in these group differences was
investigated.

METHODS
Participants

Forty-eight students (18 African Americans and 30 whites) en-
rolled in a Psychology 101 course participated in this study for
course credit. Subjects’ ages ranged from 18 to 47 years. No partic-
ipants reported histories of chronic pain, diabetes, cardiac disease,
or other conditions known to influence pain perception. Before
beginning the experiment, all participants gave written consent, in
which they were informed of their right to withdraw from the study
at any time. No subjects reported any prior experience with exper-
imental pain procedures. All testing took place in a quiet room, with
the subject seated on a comfortable armchair, resting the tested limb
on a pillow. Testing took place in a single session lasting approxi-
mately 1.5 hours. A single experimenter conducted each test ses-
sion; a total of three experimenters (two white men and one African
American woman) conducted the test sessions. All procedures were
approved by the human subjects committee of the University of
Alabama at Birmingham.

Psychosomatic Medicine 61:346-354 (1999)

Only subjects who identified themselves unequivocally as either
African American or white were selected for this study. One partic-
ipant was omitted from subsequent analyses because she did not
select the “African American” option but rather wrote in “African”
under the “Other” category. Three other participants were disqual-
ified because they were neither African American nor white (two
indicated that they were Asian, and one identified herself as His-
panic).

Psychological Measures

Before undergoing the psychophysical procedures described be-
low, all subjects completed a questionnaire packet containing the
following standardized measures: the KRS, the BSRI, and the PILL.
The KRS (22) is a valid, reliable measure of reactivity, a construct
that has been related to pain tolerance and ratings of pain intensity
(23). The BSRI (24) measures the two orthogonal dimensions of
masculinity and femininity, yielding three subscale scores: mascu-
linity, femininity, and androgyny. The validity and reliability of the
BSRI are well established (25, 26). In addition, BRSI masculinity and
femininity scores have been related to experimental pain (27). The
PILL (28) is a measure of recent symptom reporting; the construct
underpinning this inventory is that of somatic focus or somatization.
Scores on the PILL seem to be related to both clinical and experi-
mental pain (29-31). In addition, subjects completed questionnaires
assessing demographic information and health history. Finally, sub-
jects’ reports of pain in the previous month were assessed. Subjects
indicated the number, severity (0—100 scale), and duration of the
following symptoms during the previous month: headache, back-
ache, muscle pain, joint pain, stomach pain, premenstrual or men-
strual pain, dental or facial pain, and other pain. These data were
condensed to yield three scores: the number of pain sites, total
number of pain episodes, and average severity of pain episodes.

Psychophysical Procedures

Contact heat stimuli were delivered using a computer-controlled
Medoc Thermal Sensory Analyzer (TSA-2001, Ramat Yishai, Israel),
which is a peltier element-based stimulator. Temperature levels
were monitored by a contactor-contained thermistor and were re-
turned to a preset baseline temperature (32°C) by active cooling at a
rate of 10°C/second. The 9-cm? contact probe was applied to the left
volar forearm and affixed in place with Velcro straps.

Warmth thresholds, heat pain thresholds, and heat pain toler-
ances were assessed using an ascending method of limits. From a
baseline of 32°C, contactor temperature increased at a rate of 0.5°C/
second until the subject responded by pressing a button. The cutoff
temperature (to avoid tissue damage) for all trials was 50°C. Inter-
stimulus intervals of at least 30 seconds were maintained between
successive stimuli to avoid either sensitization or habituation of
cutaneous receptors.

Magnitude estimates of pain intensity and unpleasantness were
measured using numerical scales (0-100) with the following an-
chors: for pain intensity, zero corresponded to “no pain at all,” and
100 was equivalent to “the most intense pain imaginable”; for pain
unpleasantness, zero was “not unpleasant at all,” and 100 was “the
most unpleasant pain imaginable.” Thermal stimuli of 46°, 47°, 48°,
and 49°C, in random order, were delivered for 5 seconds each.
Contactor temperature increased at a rate of 4°C/second from a
baseline of 32°C to the stimulus temperature, remained at that tem-
perature for 5 seconds, and decreased to the baseline temperature at
a rate of 4°C/second. Again, a minimum of 30 seconds separated
each trial.

Thermal stimuli were delivered in the following order: four trials
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of WTH, four trials of TPTH, and four trials of TPTO, followed by
two blocks of magnitude estimation trials, each of which contained
eight thermal stimuli (two trials each of 46°, 47°, 48°, and 49°C
stimuli in random order). WTH, TPTH, and TPTO were always
assessed first. Next, subjects were instructed in the conceptual dis-
tinction between pain unpleasantness and intensity using the in-
structions of Price et al. (32)
There are two primary aspects of pain that we are interested in
measuring; the intensity, how strong the pain feels, and the un-
pleasantness, how unpleasant or disturbing the pain is for you.
The distinction between these two aspects of pain might be made
clearer if you think of listening to music on a radio. As the volume
of the music increases, I can ask you how loud it sounds or how
unpleasant it is to hear. The intensity of pain is like loudness. The
pleasantness or unpleasantness of the music depends on how
much you like or dislike the music. The unpleasantness of pain
depends on how much you dislike the feeling.

For one block of magnitude estimation trials, ratings of pain
intensity were obtained, whereas for the other block, subjects gave
ratings of pain unpleasantness. The order of the two blocks of
magnitude estimation trials was randomized. The position of the
thermode was altered slightly between blocks of trials (although it
remained on the ventral forearm) to avoid sensitization or habitua-
tion.

Data Analysis

Data are presented as means and standard errors. Because of
distributional nonnormality, as well as group differences in sample
sizes and variability, the significance of simple group differences
was determined using the Wilcoxon rank-sum test (33, 34). For
measures of pain threshold and pain tolerance, the mean of the last
three trials was determined and used in subsequent analyses.

Magnitude estimation data for pain intensity and pain unpleas-
antness were transformed to power functions according to the
method of Harkins et al. (19) and Price and Harkins (35). Briefly,
stimulus-response functions are plotted for thermal stimulus tem-
peratures and pain ratings, with separate functions for estimates of
intensity and unpleasantness. After log-transformation of stimulus
temperatures and magnitude estimates, the latter variable is re-
gressed on the former. Slopes and intercepts for the resultant regres-
sion lines (separate analyses are conducted for ratings of intensity
and unpleasantness) of individual subjects are then amenable to
group analysis.

Analysis of variance was used to test for interactions between
race and rating scale (intensity vs. unpleasantness) for slopes and
intercepts. Significance level was set at p < .05 for each analysis. All
analyses were performed using Statistical Analysis System (SAS)
software.

RESULTS

To ascertain the effect of different experimenters on
subjects’ responses, the results from the sessions con-
ducted by the female African American experimenter
(a total of 17) were compared with those conducted by
either male white experimenter (a total of 31). No
differences were observed for measures of WTH,
TPTH, and TPTO or for magnitude estimates (all p
values >.2). Additionally, no experimenter race X sub-
ject race interactions were observed for these variables
(p values >.1), suggesting that experimenter race did
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not differentially affect African American and white
subjects.

Whites and African Americans did not differ signif-
icantly (p values >.6) in age (whites: mean = 21.3,
SE = 1.1, range = 18-46 years; African Americans:
mean = 23.2, SE = 1.8, range = 18-47 years) or
proportion of women relative to men (53% women and
47% men in the white group; 56% women and 44%
men in the African American group). Furthermore, no
group differences were observed in reports of family
income (p > .1) or the proportion of individuals re-
porting a family history of chronic pain (50% with a
positive family history in the white group; 38% with a
positive family history in the African American group;
p > .3). No group differences were observed on mea-
sures of WTH or TPTH (p values >.2); however, group
differences did emerge on the measure of TPTO, with
whites demonstrating significantly greater tolerances
than African Americans (Z(1,46) = 2.25, p < .05).
WTH, TPTH, and TPTO data are presented in Table 1.

Magnitude estimation data for pain intensity and
pain unpleasantness were transformed to power func-
tions as described above. Significant group X rating
scale interactions were observed for function slopes
(F(1,46) = 7.0, p < .01) and intercepts (F(1,46) = 7.6,
p < .01). Further analysis indicated that even though
no group differences were apparent for ratings of pain
intensity (p values >.8), African Americans had
greater intercepts and lower slopes than whites for
ratings of pain unpleasantness (p values <.01). Slopes
and intercepts for ratings of pain intensity and un-
pleasantness are presented in Table 2.

Magnitude estimates of pain intensity and unpleas-
antness were both positively accelerating functions of
nociceptive skin temperature. Magnitude estimate
data are presented in Figures 1 (pain intensity ratings)
and 2 (pain unpleasantness ratings).

To elucidate observed differences in function slopes
and intercepts, group differences in magnitude esti-
mates of pain intensity and unpleasantness were ex-
amined at each stimulus temperature. Wilcoxon rank-
sum tests revealed no significant differences between
African Americans and whites on ratings of pain in-

TABLE 1. Group Comparison of Warmth Thresholds, Thermal
Pain Thresholds, and Thermal Pain Tolerances

African Americans Whites
Mean (SE) Mean (SE)

Warmth threshold (°C) 34.8 (0.3) 34.6 (0.3)
Thermal pain threshold (°C) 44.8 (1.2) 46.2 (0.3)
Thermal pain tolerance (°C) 47.1(1.3) 49.6 (0.2)*

p <.05.
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TABLE 2. Group Comparison of Slopes and Intercepts for
Functions Describing the Intensity and Unpleasantness of
Thermal Pain From 46 to 49°C

Pain Intensity Pain Unpleasantness

African Americans ~ Whites  African Americans Whites
Mean (SE) Mean (SE) Mean (SE) Mean (SE)
Slope 4.9 (1.0) 5.1(0.5) 3.5(0.5) 7.3 (1.02
Intercept —-10.8 (2.8) —11.2 (1.4) —-6.6(1.4) =17 (.7
ap < .01

tensity for any of the stimulus temperatures assessed
(p values >.3). Group differences emerged for ratings
of pain unpleasantness at stimulus temperatures of
46°C (Z(1,46) = —2.6, p < .01) and 47°C (Z(1,46) =
—1.9, p = .05). At each of these temperatures, African
Americans rated the thermal stimuli as more unpleas-
ant than whites rated the stimuli. No significant group
differences were observed for ratings of pain unpleas-
antness at 48° or 49°C (p values >.1).

Two questionnaire packets (both from white sub-
jects) were incomplete and thus were not included in
the following analyses. No group differences were ob-
served for reactivity scores, scores on the PILL, or
scores on the androgyny subscale of the BSRI (all p
values >.3). whites and African Americans did differ
on BSRI subscale scores of masculinity (F(1,44) = 7.05,
p < .01) and femininity (F(1,44) = 11.53, p < .01).
Interestingly, African Americans scored higher on
both subscales than did whites. Data from psycholog-
ical measures are presented in Table 3.

To determine whether group differences in BSRI
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scores accounted for differences in pain tolerances and
pain unpleasantness ratings, masculinity and feminin-
ity subscale scores were entered as covariates, and the
significant effects were reanalyzed. The previously
identified group differences in thermal pain responses
remained unchanged after statistically adjusting for
differences in masculinity and femininity (all p val-
ues < .05).

Analysis of the clinical pain data (reported pain
during the previous month) revealed no significant
group difference in the total number of pain com-
plaints in the past month (p > .1). Significant group
differences were observed in mean pain severity rating
(F(1,46) = 4.14, p < .05), with African Americans
reporting greater average pain severity than whites.
Finally, there was a marginally significant group dif-
ference in number of pain sites (F(1,46) = 3.64, p < .1),
with African Americans tending to report a greater
number of pain sites than whites. Data relating to pain
during the previous month are presented in Table 4.

To determine the relationship between thermal pain
responses and self-reported pain during the previous
month, univariate correlations were computed be-
tween these variables. To limit the number of correla-
tions computed, thermal pain intensity and unpleas-
antness ratings are presented as the mean rating for all
four stimulus temperatures (46°, 47°, 48°, and 49°C).
Although thermal pain tolerance was significantly
negatively related to the number of pain symptoms
(r= —0.30; p <.05) and pain sites (r = —0.33; p < .05),
TPTHs were unrelated to any of the clinical pain vari-
ables (all p values >.4). In addition, ratings of both
pain intensity and unpleasantness were positively re-
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Fig. 1.
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Ratings of thermal pain intensity at temperatures of 46°, 47°, 48°, and 49°C for African Americans and whites.
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Fig. 2. Ratings of thermal pain unpleasantness at temperatures of 46°, 47°, 48°, and 49°C for African Americans and whites.

TABLE 3. Group Comparison of Psychological Questionnaire

Data
African Americans Whites
Mean (SE) Mean (SE)
KRS (reactivity) 70.9 (1.8) 69.1 (0.9)
PILL (somatic) 97.8 (5.0) 98.8 (3.8)
BSRI
Androgyny —0.53 (0.4) —0.96 (0.4)
Masculinity 55 (.2) 49 (.1)°
Femininity 52 (1) 4.5 (.1)?
4p <.01.

TABLE 4. Group Comparison of Clinical Pain Complaints in the
Previous Month

African Americans Whites
Mean (SE) Mean (SE)
Pain symptoms (N) 6.8 (1.8) 4.3 (1.2)
Pain sites (N) 2.0 (.3) 1.4 (.22
Mean pain severity (0-100) 39.3 (4.8) 26.5 (4.0)°
ap <.l
b p < .05.

lated to the average severity of reported symptoms (r =
0.34 for pain intensity and 0.31 for pain unpleasant-
ness; both p values <.05).

To investigate the possibility that group differences
in the number of pain sites and severity of pain symp-
toms could be accounted for by differences in thermal
pain responses, two sets of covariates were entered,
and the significant effects were reanalyzed. The first
set of covariates, conceptually representing the senso-
ry-discriminative dimension of pain, included TPTH
and the mean thermal pain intensity rating. The sec-
ond set, intended to reflect the affective-motivational
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dimension, was comprised of TPTO and the mean
thermal pain unpleasantness rating. When TPTH and
pain intensity were entered as covariates, the group
difference in clinical pain severity remained signifi-
cant (p < .05). Similarly, the difference in the number
of pain sites remained marginally significant (p < .1).
However, when TPTO and pain unpleasantness were
entered as covariates, group differences in clinical
pain were nonsignificant (p values >0.2), suggesting
that group differences in thermal pain tolerance and
thermal pain unpleasantness can at least partially ac-
count for observed group differences in clinical pain
report.

DISCUSSION

The results of this study suggest ethnic differences
in responses to noxious thermal stimuli. Specifically,
although African Americans did not differ from whites
on measures of WTH, TPTH, or suprathreshold mag-
nitude estimates of pain intensity, group differences
emerged for measures of TPTO as well as magnitude
estimates of pain unpleasantness at the lowest stimu-
lus temperatures assessed. On these latter measures,
African Americans had lower TPTOs and greater mag-
nitude estimates of the unpleasantness of the 46° and
47°C stimuli. It remains unclear why similar group
differences in unpleasantness ratings did not emerge at
48° and 49°C. Given the slightly lower pain thresholds
among African Americans (although this difference
was not significant), one possibility is that although
the 46° and 47°C stimuli were frankly painful (in the
sense of being above the pain threshold) for most of the
African American subjects, these stimuli may have
been merely uncomfortable for a substantial propor-
tion of the whites, whereas the 48° and 49°C stimuli
were likely painful for the majority of subjects in both
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groups. No such differences emerged, however, for
ratings of thermal pain intensity. It has been suggested
that pain tolerance and suprathreshold ratings of pain
unpleasantness reflect primarily the affective-motiva-
tional aspects of pain and that pain threshold and
suprathreshold ratings of pain intensity load predom-
inantly on the sensory-discriminative dimension (21).
Thus, it seems that race-associated differences in re-
sponses to noxious thermal stimuli may be most evi-
dent for the affective-motivational dimension of pain.

The present study supports and extends previous
findings of enhanced experimental pain sensitivity
among African Americans. However, the explanation
of these differences remains elusive. Observed group
differences cannot be attributed to demographic fac-
tors (eg, sex, age, and income) or family history of
chronic pain, because the two groups were comparable
on these variables. Furthermore, group differences in
responses to noxious stimuli were unchanged after
statistical adjustment for the psychological factors as-
sessed in this investigation. Zatzick and Dimsdale (14)
discussed several difficulties of interpreting measures
of pain threshold and pain tolerance, and the previ-
ously reported low (36) to moderate (37) correlations
between pain threshold and pain tolerance suggest
that these measures reflect different aspects of the pain
experience (38). Specifically, pain threshold may be
more representative of the sensory-discriminative di-
mension of pain, whereas tolerance may relate more
strongly to the affective-motivational dimension. Un-
fortunately, a relatively restricted range of TPTO
scores in the present sample precludes correlational
analysis of these data. The results of the present study
indicate that measurement of the both the sensory-
discriminative and affective-motivational aspects of
the pain experience may be illuminating in cross-cul-
tural comparisons, because group differences emerged
for pain unpleasantness but not pain intensity.

The clinical relevance of these laboratory measures
of responses to noxious thermal stimuli is suggested by
the significant correlations between these measures
(with the exception of TPTHs) and measures of clinical
pain complaints during the previous month. Further-
more, race-related differences in TPTO and ratings of
thermal pain unpleasantness seem to partially account
for the marginally greater number of pain sites and
greater clinical pain severity observed among African
Americans. That is, after statistically controlling for
differences in pain tolerance and unpleasantness,
group differences in reported pain during the previous
month (pain sites and pain severity) were rendered
nonsignificant. Conversely, statistical adjustment for
TPTHSs and ratings of pain intensity had no effect on
the significance of these differences. Thus, it seems
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that ethnic variations in the perception of the affective-
motivational dimension of pain may account for the
observed differences in the severity and number of
sites of clinical pain.

There are a number of potential explanations for the
present findings of differential TPTOs and unpleasant-
ness ratings among African Americans. First, periph-
eral processing of thermal stimuli may differ as a func-
tion of skin pigmentation. Reports of negative
correlations between TPTH and degree of skin pigmen-
tation do exist (39); such effects are generally attrib-
uted to more rapid or complete retention of heat by
more highly pigmented skin. However, this explana-
tion seems inadequate in explaining the present find-
ings, in which no differences were observed between
African Americans and whites on measures of WTHs,
TPTHs, or ratings of heat pain intensity.

Race-related differences in endogenous pain-modu-
latory systems might also account for these findings.
Specifically, subgroups of African Americans and
whites (hypertensive individuals, in this case) have
exhibited differences in circulating B-endorphins in
response to stress (40). In the aforementioned study,
although no ethnic-group differences in p-endorphin
levels emerged while subjects were at rest, black hy-
pertensive men had significantly lower p-endorphin
levels during a stressor than did white hypertensive
men. To the extent that these findings can be general-
ized to nonhypertensive individuals, group differ-
ences in release of endogenous opioids could explain
the present findings. Exogenous opioids have been
reported to attenuate the affective (unpleasantness)
rather than the sensory (intensity) experience of pain
(41, 42); thus, race-associated differences in endoge-
nous opioid release during painful stimulation might
exert relatively selective effects on pain responses that
emerge predominantly when pain responses reflect the
affective-motivational dimension of pain. However,
this possibility remains speculative at present, in the
absence of neurohumoral data.

Because of the paucity of evidence suggesting ethnic
differences in neurophysiological systems that process
nociceptive information (14, 43), race-associated dif-
ferences in pain sensitivity are often attributed to “psy-
chological factors.” However, although many authors
have suggested that pain tolerance is strongly influ-
enced by psychological factors (14, 18), the psycholog-
ical variables assessed in the present study failed to
account for the observed effects. It is possible that
race-associated differences in unmeasured psycholog-
ical factors contributed to the present findings. For
example, factors such as coping and efficacy beliefs
have been associated with experimental pain re-
sponses (30, 44). In general, race-related differences in
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coping styles and efficacy beliefs remains a neglected
area of research. In addition to psychological variables,
Zatzick and Dimsdale (14) indicated that experimenter
race or gender might influence the results of laboratory
studies. However, we found no evidence that these
experimenter characteristics affected subjects’ re-
sponses, although the variables of experimenter race
and gender could not be factorially manipulated.
Hence, our assessment of the effect of experimenter
race and gender remains incomplete.

Finally, several studies have suggested that the
strength and salience of group identification can influ-
ence responses to noxious stimuli (45, 46). In these
studies, stronger and more salient group identification
was associated with greater pain tolerances. To the
extent that African Americans and whites possess dif-
ferent levels of group identification, this variable
might account for the observed effects in the present
study. Several aspects of these previous investigations,
however, make it unlikely that group identification
can account for the present results. First, the method-
ology of the previous studies differed substantially
from the present work in that assessment of pain tol-
erance was framed in terms of a group challenge. That
is, subjects were provided (false) information about
their group’s performance relative to other groups. The
current study provided subjects with no information
about the purpose of the research. Second, none of the
previous studies used race or ethnicity as a group
membership category. Finally, examination of previ-
ous results suggests that minority religious groups
tended to demonstrate increases in pain tolerance in
the face of a group challenge. In the current study, the
minority group (African Americans) demonstrated de-
creased pain tolerance relative to a majority group
(whites).

Additional studies are needed to determine the
mechanisms by which selective differences between
African Americans and whites in affective-motiva-
tional responses to noxious thermal stimuli are ef-
fected. In addition, specification of differing ethnic
subgroups or cultures within the racial categories of
white and African American might allow for subtle
intraracial distinctions. Both Chapman and Jones (17)
and Sternbach and Turskey (47) reported differences
in laboratory pain responses among several ethnic
groups within the single racial category of white.

The present study includes a number of limitations
that may restrict the generalizability of the results.
First, the pattern of results indicates group differences
on some but not all experimental pain measures. Al-
though this may be due to differences in affective-
motivational vs. sensory-discriminative processing of
pain, it is also possible that these results actually re-
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flect marginal group differences that emerged by
chance on only selected variables. Second, the find-
ings center entirely around responses to acute experi-
mental pain, whereas many other studies examining
race-related differences have involved populations of
individuals who have experienced chronic pain. Be-
cause the factors influencing chronic and acute pain
may differ considerably (48), the generalizability of the
present findings to chronic pain populations awaits
independent empirical verification. Third, although
the significant relationships between TPTOs, as well
as magnitude estimates of thermal pain, and measures
of self-reported pain during the previous month attest
to the clinical relevance of laboratory measures of ther-
mal pain responses, it is unclear whether these results
would apply outside the relatively healthy population
examined here. Fourth, the group differences observed
in the present study may not be relevant outside the
microculture of a university setting. It is unclear
whether observed group differences in thermal pain
responses or in clinical pain reports among young,
healthy college students would be present in a sample
of middle-aged, elderly, or chronically ill individuals.
Fifth, the correlational methodology used to examine
relationships between thermal pain responses and
clinical pain cannot establish a causal link between
these two sets of variables. For example, African
Americans may experience greater daily pain than
whites for a number of reasons unrelated to enhanced
pain sensitivity (eg, more frequent and intense physi-
cal and psychological stressors). Several researchers
have reported that pain may combine additively
within individuals (49, 50, 51). Thus, the greater ex-
perience of daily pain among African Americans may
have sensitized members of this group to the experi-
ence of pain, resulting in decrements in pain tolerance
and enhanced ratings of pain unpleasantness relative
to whites. The present methodology neither supports
nor refutes this hypothesis.

In summary, although explanations underlying
race-related differences in pain perception remain elu-
sive, the results of the present study suggest that mea-
sures of pain tolerance, rather than pain threshold, and
pain unpleasantness, rather than pain intensity, may
be more sensitive indicators of differences between
African Americans and whites in responses to noxious
stimuli. Because these measures load predominantly
on the affective-motivational, as opposed to the senso-
ry-discriminative, dimension of the pain experience,
one potential conclusion is that whites and African
Americans differ primarily in affective rather than sen-
sory processing of noxious stimuli. Of course, this
tentative conclusion awaits replication of these find-
ings. Future studies examining differences between

Psychosomatic Medicine 61:346-354 (1999)
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African Americans and whites in both experimental
and clinical pain would likely benefit from explicit,
independent measurement of affective-motivational
and sensory-discriminative dimensions of pain. In ad-
dition, the present results highlight the potential role
of laboratory investigation of responses to experimen-
tal noxious stimuli in the explication of group differ-
ences in clinical pain presentation. Collectively, the
implications of the present findings for clinical popu-
lations presenting with pain remain unclear pending
further investigation. However, although there is an
emerging body of evidence regarding undertreatment
of pain among African Americans (11, 12, 52), the
results of the present study might suggest that African
Americans may require quantitatively greater degrees
of pain treatment than whites. In the absence of more
direct evidence, though, such a hypothesis remains
speculative.

This work was supported by National Institutes of
Health Grant DE12261.

REFERENCES

1. Zborowski M. Cultural components in response to pain. J Soc
Issues 1952;8:16—30.

2. Zborowski M. People in pain. San Francisco: Jossey-Bass; 1969.

3. Encandela JA. Social science and the study of pain since
Zborowski: a need for a new agenda. Soc Sci Med 1993;36:
783-91.

4. Sherwood MB, Garcia-Siekavizza A, Meltzer MI, Hebert A,
Burns AF, McGorray S. Glaucoma'’s impact on quality of life and
its relation to clinical indicators. Ophthalmology 1998;105:
561-6.

5. Breitbart W, McDonald MV, Rosenfeld B, Passik SD, Hewitt D,
Thaler H, Portenoy RK. Pain in ambulatory AIDS patients. I
Pain characteristics and medical correlates. Pain 1996;68:
315-21.

6. Stewart WF, Lipton RB, Liberman J. Variation in migraine prev-
alence by race. Neurology 1996;47:52—9.

7. Widmalm SE, Gunn SM, Christiansen RL, Hawley LM. Associ-
ation between CMD signs and symptoms, oral parafunctions,
race and sex, in 4—6 year-old African-American and white chil-
dren. J Oral Rehabil 1995;22:95-100.

8. Faucett J, Gordon N, Levine J. Differences in postoperative pain
severity among four ethnic groups. J Pain Symptom Manage
1994;9:383-9.

9. Nelson DV, Novy DM, Averill PM, Berry LA. Ethnic compara-
bility of the MMPI in pain patients. J Clin Psychol 1996;52:
485-97.

10. Todd KH. Pain assessment and ethnicity. Ann Emerg Med 1996;
27:421-3.

11. Ng B, Dimsdale JE, Rollnik JD, Shapiro H. The effect of ethnicity
on prescriptions for patient-controlled analgesia for post-
operative pain. Pain 1996;66:9-12.

12. Ng B, Dimsdale JE, Shragg GP, Deutsch R. Ethnic differences in
analgesic consumption for postoperative pain. Psychosom Med
1996;58:125-9.

13. Bartfield JM, Salluzzo RF, Raccio-Robak N, Funk DL, Verdile
VP. Physician and patient factors influencing the treatment of
low back pain. Pain 1997;73:209-11.

Psychosomatic Medicine 61:346-354 (1999)

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Zatzick DF, Dimsdale JE. Cultural variations in response to
painful stimuli. Psychosom Med 1990;52:54457.

Woodrow KM, Friedman GD, Siegelaub AB, Collen MF. Pain
tolerance: differences according to age, sex, and race. Psycho-
som Med 1972;34:548-56.

Walsh NE, Schoenfeld L, Ramamurth S, Hoffman J. Normative
model for the cold pressor test. Am J Phys Med Rehabil 1989;
68:6—11.

Chapman W, Jones C. Variations in cutaneous and visceral pain
sensitivity in normal subjects. J Clin Invest 1994;23:81-91.
Harkins SW. Geriatric pain: pain perceptions in the old. Clin
Geriatr Med 1996;12:435-59.

Harkins SW, Price DD, Martelli M. Effects of age on pain
perception: thermonociception. ] Gerontol 1986;41:58—63.
Gracely RH, Naliboff BD. Measurement of pain sensation. In:
Kruger L, editor. Pain and touch. San Diego (CA): Academic
Press; 1996. p. 244-314.

Price DD. Psychophysical measurement of normal and abnormal
pain processing. In: Boivie J, Hansson P, Lindblom U, editors.
Touch, temperature, and pain in health and disease. Vol 3:
Mechanisms and assessments, progress in pain research and
management. Seattle (WA): IASP Press; 1994.

Kohn PM. Sensation-seeking, augmenting-reducing, and
strength of the nervous system. In: Spence JT, Izard CE, editors.
Motivation, emotion, and personality. Amsterdam: Elsevier;
1985.

Dubreuil D, Kohn PM. Reactivity and response to pain. Pers
Individual Differences 1986;7:907-9.

Bem SL. The measurement of psychological androgyny. ] Con-
sult Clin Psychol 1972;42:155—-62.

Blanchard-Fields F, Suhrer-Roussel L, Hertzog C. A confirma-
tory factor analysis of the Bem Sex-Role Inventory: old ques-
tions, new answers. Sex Roles 1994;30:423-57.

Campbell T, Gillaspy JA, Thompson B. The factor structure of
the Bem Sex-Role Inventory (BSRI): confirmatory analysis of
long and short forms. Educ Psychol Measurement 1997;57:
118-24.

Otto MW. Sex differences and personality factors in responsiv-
ity to pain. Percept Mot Skills 1985;61:383—-90.

Pennebaker JW. The psychology of physical symptoms. New
York: Springer Verlag; 1982.

Geisser ME, Gaskin ME, Robinson ME, Greene AF. The relation-
ship of depression and somatic focus to experimental and clin-
ical pain in chronic pain patients. Psychol Health 1993;8:
405-15.

Geisser ME, Robinson ME, Pickrin WE. Differences in cognitive
coping strategies among pain-sensitive and pain-tolerant indi-
viduals on the cold-pressor test. Behav Ther 1992;23:31-42.
McDermid AJ, Rollman GB, McCain GA. Generalized hypervigi-
lance in fibromyalgia: evidence of perceptual amplification.
Pain 1996;66:133—44.

Price DD, McGrath PA, Rafii A, Buckingham B. The validation of
visual analogue scales as ratio scale measures for chronic and
experimental pain. Pain 1983;17:45-56.

Wilcox RR. Statistics for the social sciences. San Diego (CA):
Academic Press; 1996.

Wilcox RR. How many discoveries have been lost by ignoring
modern statistical methods? Am Psychol 1998;53:300—14.
Price DD, Harkins SW. Combined use of experimental pain and
visual analogue scales in providing standardized measurement
of clinical pain. Clin J Pain 1987;3:1-8.

Gelfand S. The relationship of experimental pain tolerance to
pain threshold. Can J Psychol 1956;10:69-76.

353



37.

38.
39.
40.

41.

42.

43.

44,

45.

354

Harris G, Rollman G. The validity of experimental pain mea-
sures. Pain 1983;17:369—-76.

Weisenberg M. Pain and pain control. Psychol Bull 1977;84:1008 —44.
Gittinger GM, Prestrude AM. The relation of warmth and pain
thresholds to skin pigmentation. TIT J Life Sci 1975;5:1—4.
McNeilly M, Zeichner A. Neuropeptide and cardiovascular re-
sponses to intravenous catheterization in normotensive and hy-
pertensive blacks and whites. Health Psychol 1989;8:487-501.
Jensen TS. Opioids in the brain: supraspinal mechanisms of
pain control. Acta Anaesthesiol Scand 1997;41:123-32.

Kupers RC, Konings H, Adriaensen H, Gybels JM. Morphine
differentially affects the sensory and affective pain ratings in
neurogenic and idiopathic forms of pain. Pain 1991;47:5-12.
Bates MS. Ethnicity and pain: a biocultural model. Soc Sci Med
1987;24:47-50.

Fillingim RB, Keefe FJ, Light KC, Booker DK, Maixner W. The
influence of gender and psychological factors on pain percep-
tion. ] Gender Culture Health 1996;1:21-36.

Lambert WE, Libman E, Poser EG. The effect of increased sa-
lience of a membership group on pain tolerance. ] Pers 1960;38:
350-7.

46.

47.

48.

49.

50.

51.

52.

R. R. EDWARDS AND R. B. FILLINGIM

Buss AH, Portnoy NW. Pain tolerance and group identification.
J Pers Soc Psychol 1967;6:106—8.

Sternbach R, Tursky B. Ethnic differences among housewives in
psychophysical and skin potential responses to electrical shock.
Psychophysiology 1965;1:241—6.

Markenson JA. Mechanisms of chronic pain. Am ] Med 1996;
101(suppl 1)A:6-18.

Algom D, Raphaeli N, Cohen-Raz L. Integration of noxious stim-
uli across separate somatosensory communications systems: a
functional theory of pain. ] Exp Psychol Hum Percept Perform
1987;12:92-102.

Algom D, Raphaeli N, Cohen-Raz L. Pain combines additively
across different sensory systems: a further support for the func-
tional theory of pain. Percept Mot Skills 1987;65:619-25.
Lautenbacher S, Galfe G, Karlbauer A, Moltner A, Strian F.
Effects of chronic back pain on the perception of experimental
heat pain. Percept Mot Skills 1990;71:1283-92.

Cleeland CS, Gonin R, Baez L, Loehrer P, Pandya KJ. Pain and
treatment of pain in minority patients with cancer. Ann Intern
Med 1997;127:813—6.

Psychosomatic Medicine 61:346-354 (1999)



