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Abstract
This study examined the relationship between race, laboratory-based coping strategies and
anticipatory anxiety and pain intensity for cold, thermal (heat) and pressure experimental pain tasks.
Participants were 123 healthy children and adolescents, including 33 African Americans (51%
female; mean age =13.9 years) and 90 Caucasians (50% female; mean age = 12.6 years). Coping in
response to the cold task was assessed with the Lab Coping Style interview; based on their interview
responses, participants were categorized as ‘attenders’ (i.e., those who focused on the task) vs.
‘distractors’ (i.e., those who distracted themselves during the task). Analysis of covariance
(ANCOVA) revealed significant interactions between race (African-American vs. Caucasian) and
lab-based coping style after controlling for sex, age and socioeconomic status. African-American
children classified as attenders reported less anticipatory anxiety for the cold task and lower pain
intensity for the cold, heat and pressure tasks compared to those categorized as distractors. For these
pain outcomes, Caucasian children classified as distractors reported less anticipatory anxiety and
lower pain intensity relative to those categorized as attenders. The findings point to the moderating
effect of coping in the relationship between race and experimental pain sensitivity.
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Introduction
Racial and ethnic differences in the experience of pain have long been noted. Numerous
investigators have reported racial/ethnic disparities in adult studies of clinical pain (1–4) and
laboratory pain (5–7). For the most part, these findings show that, compared to Caucasians,
African Americans report higher levels of pain, including pain unpleasantness, emotional
reactions to pain, higher pain intensity and lower pain threshold. In addition, it appears that
African Americans evidence distinct methods of pain coping, which together with increased
levels of pain-related anxiety and depression, may contribute towards marked pain sensitivity
(1). However, limited research has examined the influence of race/ethnicity on children’s pain
sensitivity.

The present study attempts to address the current gap in our knowledge of racial differences
in pain and coping among children—a topic of clear import, given that an individual’s ideas
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about race/ethnicity, pain and coping are all formed early in life (8,9). Not to preclude the
possible role of biology in racial/ethnic differences in pain (7), but racial/ethnic identity reflects
to a large degree sociocultural and family processes, making the relationships among race/
ethnicity, pain and coping especially noteworthy early in the developmental trajectory.

Two strands of adult research show that coping is intricately linked to an individual’s
experience of pain. The first documents an association between general coping style and pain,
such that the tendency to use passive or external coping strategies is associated with higher
pain sensitivity (10,11), and moreover, that African Americans tend to report different coping
preferences to Caucasians (1,12,13). The second strand has examined coping in response to a
particular pain episode, revealing that for some populations and pain conditions, attending to
pain is often less effective than distracting oneself from pain (14). Similar to the adult literature,
children who use distraction to cope with acute laboratory pain are more likely to report
increased pain tolerance (15), particularly when instruction to use distraction is concordant
with the child’s natural coping methods (16). As yet it is unclear whether there are racial/ethnic
differences in the tendency to divert or avert attention in the laboratory pain setting, and the
use of coping strategies is untested in children of different racial/ethnic backgrounds.

We conducted the present study to investigate African American and Caucasian children’s
laboratory-specific coping and pain in response to experimental pain tasks. The focus on
laboratory specific coping is consistent with the idea that coping is likely to be situation and
pain- specific (17). Racial/ethnic-coping relationships in the context of experimental pain are
likely to vary depending on whether general coping versus situation-specific coping is assessed
(5). Given that experimental pain situations are relatively unique in the child’s pain experience,
it was deemed important to assess their lab-specific pain coping. To our knowledge, this study
is the first to examine racial/ethnic differences in coping and laboratory pain in a sample of
children. Three laboratory pain modalities were used: pressure, thermal heat, and cold pain.

Given the paucity of previous research, no directional hypotheses were advanced. However,
based on the adult literature, it was anticipated that distinct patterns for laboratory-based coping
and pain responses would emerge for African American and Caucasian children.

Methods
The current sample was drawn from a larger sample of 240 children who participated in a study
on the effects of gender and puberty on laboratory pain responses described previously (18).
The initial sample included five different racial/ethnic categories, including ‘Hispanic’ (n =
57), ‘Asian/Pacific Islander’ (n = 24) and ‘Other (n = 30).’ Due to the focus on African
American and Caucasian participants in the previous adult literature, only African American
and Caucasian participants were included in this analysis. Thus, the present study included 98
Caucasians and 34 African Americans. Nine participants who reported no coping strategy on
the coping style interview (described below) were removed. One-way ANOVAs and chi square
statistics revealed no significant differences in age, sex or race between the 9 participants who
reported no coping strategy and the participants included in the current study. The final sample
consisted of 123 healthy children (50% male): 90 Caucasians (73%) and 33 African Americans
(27%). Mean age was 12.9 years (SD, 2.97 years) and mean grade in school was 7th grade.
Participant demographics for each racial group are presented in Table 1.

Participants were recruited from a major urban area through posted advertisements, mass
mailing and classroom presentations. Recruitment was targeted at various racial/ethnic groups
across sites of varied socioeconomic status. Telephone screening reduced an initial 489
interested individuals to 244 eligible participants, with four failing to complete the study due
to time and constraints (n = 3) and discomfort with being attached to the electrodes (n = 1).
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The University of California, Los Angeles (UCLA) Institutional Review board (IRB), as well
as the IRBs for recruitment sites approved all recruitment and study procedures. The pain tasks
selected have been previously performed with children without adverse effects. IRB approved
consent and assent forms were completed by parents and children. Participants received a $30
video store voucher and a t-shirt for their participation.

Procedure
Each participant visited the testing site once. Upon visiting the laboratory, participants
completed demographic and psychosocial questionnaires with an experimenter in a room
adjacent to the laboratory. Two experimenters conducted the sessions; experimenters included
five females and two males. A male experimenter conducted the study with 4 participants, with
female experimenters conducting the sessions on the other occasions. There were no
differences between racial groups in the presence of male vs. female experimenters (X2 = .01,
p>.05).

After completing the questionnaires, participants were escorted to the laboratory where they
completed three pain tasks, namely cold pressor, thermal heat and cutaneous pressure tasks
(described below). Prior to the administration of the pain tasks, participants were instructed on
the use of a vertical sliding visual analog scale (VAS) for rating pain intensity and anticipatory
anxiety (described below). More detailed descriptions of the procedure, including
randomization and ordering of tasks have been reported previously(18,19). Immediately, after
the cold pressor task (CPT), the pain coping strategy interview, which assessed what subjects
did or thought about to keep their hand immersed longer and which strategy was employed the
most was administered to determine the primary laboratory-based coping style.

Laboratory Pain Tasks
Cold Pressor Task—Participants underwent a single trial of 10 °C water using a commercial
ice chest measuring 38 cm wide, 71 cm long and 35 cm deep. A plastic mesh screen separated
crushed ice from a plastic large-hole mesh armrest in the cold water. Water was circulated
through the ice by a pump to prevent local warming about the hand. Participants were instructed
to keep the dominant hand in cold water to a depth of 2” above the wrist for as long as they
could. The task had an uninformed ceiling of 3 minutes, and participants were asked to keep
their hand in for as long as they could, but were informed they may be told to take their hand
out sooner.

Pressure Task—The Ugo Basile Analgesy-Meter 37215 (Ugo Basile Biological Research
Apparatus, Comerio, Italy) was used to administer focal pressure through a lucite point
approximately 1.5 mm in diameter to the second dorsal phalanx of the middle finger and index
finger of each hand. Four trials, two at each of two levels of pressure (322.5 g and 465 g), were
run with an uninformed ceiling of 3 minutes. Participants were instructed that they would
experience pressure and to leave their finger in place for as long as possible, and they were
free to remove the weight at any time.

Thermal Heat Task—The Ugo Basile 7360 Unit (Ugo Basile Biological Research
Apparatus, Comerio, Italy) was used to administer four trials of two infrared stimulus
intensities (15,20) of radiant heat 2 inches proximal to the wrist and 3 inches distal to the elbow
on both volar forearms with an uninformed ceiling of 20 seconds. Participants were informed
that the task would involve heat and some discomfort, shown where to place their forearm and
told they could move their arm away at any time.

Pain Outcome Measures—For each task, anticipatory anxiety and pain intensity were
assessed. Participants were asked to rate pain intensity and anticipatory anxiety using a visual
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analog scale (VAS). The VAS was rated using a vertical slider, which was anchored with 0 at
one end, and 10 at the other. The scale also included corresponding color cues, from white to
dark red. The VAS is brief, easily understood and possesses excellent psychometric properties
(20).

Anticipatory anxiety was obtained through participants’ visual analogue scale (VAS) ratings
in response to the instruction ‘how nervous, afraid, or worried’ they were about the upcoming
task. Pain intensity was assessed immediately after each trial by asking participants to use the
VAS to rate the amount of pain they experienced during the task. Specifically, participants
were asked ‘at its worst, how much pain did you feel?’

Psychological Measures
Pain Coping—Lab Coping Style Interview assessed the specific coping style children
favored in response to cold pain. The experimenter asked the following: ‘Some kids think or
do certain things while their hand is in the water; What did you do or think about to make it
easier to keep your hand in the water longer?’ Children’s responses were tape-recorded and
then transcribed verbatim. Participants’ responses were categorized by two independent raters
as either "attenders" or "distractors" based on the primary coping strategy used. This procedure
was consistent with the methodology and definitions used previously to distinguish attenders
from distractors(15,16). Interrater reliability for assignment to groups was obtained for two
raters (Kappa = .96).

Attenders were classified as those who focused their attention toward the task, such as through
paying attention to sensory information, focusing on the task, or focusing on any attempts to
cope with discomfort. Distractors were classified as those who diverted attention away from
the sensations or emotional reactions related to the task, including visual, mental and physical
distraction, imagery and relaxation/breathing.

Demographic Variables—A locally developed demographic information questionnaire
was given to care-givers who brought their child to the laboratory to participate in the study.
The questionnaire assessed demographic information about the child, including age, sex, race/
ethnicity, and demographic information about the child’s mother and father, including
education attained, occupation and household income. A composite variable was computed for
mother and father education, as well as a combined mother/father occupation score using the
occupation code from Hollingshead Index of Social Status(21). Occupation was classified into
one of nine categories (0–90). with increasingly higher numeric scores denoting increasingly
higher occupational status. Codes can be used categorically to determine social class or
continuously, with higher scores representing higher status employment. The education
variable is representative of parents’ education level, with higher scores indicating greater
education attainment. The average education score and average occupation score were used as
proxy variables for socioeconomic status (SES). Due to the large number of missing data for
household income (missing n = 101), this variable was not used in analyses.

Statistical Analysis
Independent samples t-tests for continuous data and chi-square tests for categorical data were
used to examine mean differences between African Americans and Caucasians on demographic
variables. Confirmatory analyses using 2 (race: African American vs. Caucasian) × 2 (coping
style: attender vs. distractor) ANCOVAs on laboratory pan outcomes were conducted,
controlling for demographic covariates that differed between the racial groups. Separate
ANCOVAs were conducted for each of the pain outcomes (anticipatory anxiety; pain intensity)
for each pain task (cold, pressure and heat). The ANCOVAs tested the main effects of race and
of coping style as well as the interaction between race and coping style on the pain outcomes.
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Significant interaction effects were examined using post hoc Sidak tests on the marginal means
to delineate the simple effects. General linear modeling was also used to plot significant
interactions and examine simple effects.

Pain intensity ratings for the thermal and pressure tasks were highly correlated across the four
trials within each task (r’s = .73 – .83. p < .001). Similarly, anticipatory anxiety ratings for the
thermal and pressure tasks were highly correlated across the four trials within each task (r’s
= .59 – .71, p < .001). Pain intensity ratings and anticipatory anxiety ratings for the thermal
and pressure tasks were therefore averaged across the four trials within each task yielding a
single mean value for pressure intensity, heat intensity, pressure anticipatory anxiety, and heat
anticipatory anxiety.

Results
Racial Differences in Demographics and Coping

Table 1 shows descriptive statistics for each racial group. There were a number of significant
differences on the demographic variables between African Americans and Caucasians. African
American children were significantly older than Caucasians (t = 2.16. p = .03); parents of
African American children were less likely to attain a higher level of formal education (X2 =
56.63, p = .00) and have higher occupation status (t = 6.65, p = .00) compared to parents of
Caucasian children. There were no differences in lab coping style categories by race. Although
relative percentages indicated that a higher proportion of African Americans were categorized
as attenders compared to Caucasians, this difference was not significant.

Relationships between Coping and Race
Given the demographic differences between the groups, SES, age and sex were entered as
covariates in the ANCOVAs on the pain outcomes. Results of the ANCOVAs including F
ratios and p values are reported in Table 3. Marginal means with results from post-hoc Sidak
tests for each pain outcome are presented in table 3. The raw means for the pain outcomes by
race are presented in table 2. The ANCOVAs indicated a significant main effect for coping on
cold intensity only, with distracters reporting higher cold intensity compared to attenders. There
were no other significant main effects. Significant race by coping interactions were found for
cold anticipatory anxiety, cold intensity, heat intensity and pressure intensity (see table 3).

All the interactions displayed the same pattern; attending was associated with lower levels of
pain for African Americans compared to distracting, while distracting was associated with
lower levels of pain for Caucasians relative to attending.

Significant Interactions between Ethnicity and Coping
General linear modeling was used to plot the significant race by coping interactions, controlling
for sex, age and SES. Figure 1–Figure 4 show the interactions. The relationship between race
and coping was consistent across cold anticipatory anxiety, cold intensity, heat intensity and
pressure intensity. For African Americans, attending to the pain situation was associated with
lower pain sensitivity compared to distraction. In contrast. Caucasians who attended to pain
reported increased pain sensitivity, relative to distraction. Analysis of simple effects using
general linear modeling revealed that, relative to Caucasian attenders, African Americans
attenders reported significantly lower cold intensity (F(1,87)= 5.71, p <.05), pressure intensity
(F(1,87)= 6.59, p <.05), and heat intensity (F(1,87)= 6.79, p <.05). In addition, African
American distractors reported significantly higher cold intensity than Caucasian distractors (F
(1,87)= 5.06, p <.05).
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Discussion
This study demonstrated a relationship between laboratory-based coping, race and
experimental pain sensitivity in healthy children. A number of significant interaction effects
were demonstrated after controlling for sex as well as age and SES differences between the
groups. In African-Americans, a distracting coping style was associated with increased pain
responses relative to attending, whereas in Caucasians, a distracting coping style was related
to decreased pain responses compared to attending. It appears that lab-based coping style
moderates the impact of race on children’s experimental cold, heat and pressure pain responses.

Previous findings relating to the efficacy of distraction versus attention for pain management
in healthy individuals are mixed. While distraction appears to decrease pain intensity in adults
undergoing cold pressor laboratory pain (22) and pressure pain (23), some studies have found
attending to sensations is effective in reducing the pain of childbirth (24) and is superior to
distraction in coping with cold pressor pain distress (25). The small number of pain coping
studies focusing on children and adolescents have also produced mixed findings. Distraction
may be superior in reducing cold pain in younger children, while attending and distraction
appear to be equally effective for children older than 10 years of age (26). However, other
research has found that children are best able to manage cold pressor pain when they are taught
coping strategies consistent with their natural tendencies (16). That is, natural distractors
exhibited lower pain responses when taught distraction skills but demonstrated increased pain
responses when taught to attend, and vice versa for natural attenders. The results of the present
study may qualify previous research. The current results indicate that different pain coping
styles may be effective for children of different backgrounds. Previous studies may have
produced conflicting results by not accounting for individual differences such as race or
ethnicity.

Pain-coping moderators that have been considered in previous literature may shed light on the
race-coping interactions found here. One such moderator includes length of task, such that
distraction may be most effective in reducing laboratory pain early in the procedure with
attending effective for longer trials, perhaps due to a temporary ‘blocking’ effect of pain during
distraction, versus an ‘interpretation’ of the pain during attending that allows for a mitigation
of sensations over time (27). It is possible that African American children develop similar
‘interpretation’ strategies regardless of pain trial length. Distraction further appears to be
effective for low pain-fearful individuals, while attending to pain sensations is effective for
high pain-fearful individuals, a finding that is consistent for acute laboratory pain (28) and
chronic pain (29). It is possible that due to higher stress levels associated with minority status.
African-American children may be more fearful of stress and pain situations, leading to the
effective use of attending as a pain coping strategy. Although we found no racial differences
in anticipatory anxiety, previous studies have used more general measures of health anxiety
and pain-related fear rather than anxiety specific to the pain task. Future studies should explore
possible mechanisms behind the interaction between race and coping, including racial
differences in health-related fear.

Racial differences in general coping styles have been documented in the adult literature, with
African Americans tending to use passive coping styles such as catastrophizing, a style that
increases the attentional focus on pain (1,12,13) and Caucasians tending to use more active
techniques including ignoring pain (12). We found no significant racial differences in coping
strategy classifications and no main effects for race, indicating that African American children
were no more sensitive to pain than were Caucasian children, and no more likely to use a
particular coping strategy. However, when coping and race were considered together, a specific
picture emerged for African Americans and Caucasians that was relatively consistent across
pain tasks.
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Whether such interactions are long-lasting cannot be answered without longitudinal studies
following the pain and coping responses of children of different races. Research is also needed
to address why and how such differences arise. What is it about being an African American
child that leads to increased anxiety and greater pain sensitivity in response to acute pain stimuli
when using distraction, and conversely, for Caucasian children attending to the pain
experience? As mentioned, future research should examine how life experiences may lead to
such relationships. The family may also prove to be an important explanatory force. Parents
of different races may model specific coping styles, which could be explored in research
examining how parents react to their own and their child’s laboratory pain.

It is possible that the race by coping interactions seen here represent an early unfolding of the
divergent pain sensitivity found in African American and Caucasian adults. Although there
were no main effects for race, our finding that African American children using attending were
more likely to experience reduced pain compared to Caucasian children who used attending
may provide clues as to why African American adults tend to experience greater laboratory
and clinical pain than do Caucasian adults (10). In childhood, increased attention to pain may
elicit greater relief for African Americans, especially during acute pain situations. Over time,
attending to pain may prove less effective, with a corresponding increase in pain sensitivity in
African Americans. Recently, it has been argued that the benefits of attending to pain may
diminish with exposure to pain, such that attending to pain is not effective for those with
previous pain experiences (14). Attending may initially be effective for African American
children, but prove less so with repeated exposure to pain. Given evidence suggesting the
stability of preferred coping styles developed in childhood (15), it may be difficult to adopt
other coping strategies if attending to pain has previously proven rewarding.

It is possible that the interactions found here would not extend to other measures of pain
sensitivity. Both lab coping and pain intensity reports are based on recall directly after the pain
tasks and immediate memory of the pain could potentially influence the reports. Further,
choosing to either attend to sensations or distract oneself is likely to have an impact on
attentional capacity to perceive pain, and hence, the degree of intensity an individual reports.
Lab coping style also showed an interaction with race in predicting anticipatory anxiety for
cold pressor pain. Anticipatory anxiety is a proximal measure of the perceived aversiveness of
the pain task, and is involved in the pain experience. Neuroimaging studies have shown similar
brain activity during the anticipatory and processing stages of pain stimuli (30). Pain processing
often involves expectations based on previous experiences of pain, and anticipatory anxiety is
one way of assessing this.

A limitation of the study is the failure to include a wider range of pain variables, including
threshold. The present findings demonstrate that certain aspects of pain are more likely to show
a relationship to race and coping, and it is possible that pain threshold would have also
demonstrated a relationship, since attention is involved in both pain coping and first reported
pain. A number of other limitations temper the study’s conclusions. Primarily, the lab specific
pain coping measure was only assessed in response to the cold pain task and it is possible that
different strategies would have emerged for the pressure and heat tasks. Another limitation is
that coping style was categorized in a dichotomous fashion. It may be that the construct of
coping style is best represented by a continuum. In addition, coping was categorized based on
the primary coping style whereas, coping choices may be more complex involving overlap
between attending and distracting. With regards to participants, equal numbers in both racial
groups and the inclusion of a wider range of races would have provided richer findings.
Although the assessment of SES was a strength of the study, it is possible that other proxy
measures of SES would have been more accurate. Generally, a child’s SES can only be inferred
through parental variables. Family income may have provided a more global measure of SES
than parental education level and occupation status.
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Despite the limitations, this study addresses a significant gap in the literature. While there has
been limited attention to the role of psychosocial variables in the ethnicity-pain relationship
(5), the intersection of pain, ethnicity and psychosocial variables has gone entirely unexamined
in children and adolescents. It appears that children’s pain coping is not ‘one size fits all.’ It is
important for researchers and clinicians to consider potential moderators in the experience of
pain. Variables such as race, ethnicity, coping and their interactions may contribute to varied
pain responses in children and adults. The present study represents a starting point to
understanding how coping strategies may serve different children in their experience of pain.
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Figure 1.
Significant interaction between race and lab coping for cold anticipatory anxiety controlling
for sex, age and SES.
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Figure 2.
Significant interaction between race and lab coping for cold intensity controlling for sex, age
and SES.
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Figure 3.
Significant interaction between race and lab coping for heat intensity controlling for sex, age
and SES.
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Figure 4.
Significant interaction between race and lab coping for pressure intensity controlling for sex,
age and SES.
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Table 1

Demographic and coping information by race

African Americans Caucasians

Age 13.89 (3.25) 12.60 (2.80)*

Sex Males: 16 (49%) Males: 45 (50%)

Females: 17 (51%) n Females: 45 (50%) n

Parent Education Level Partial High School 1 Partial High School 0

High School Graduate 12 High School Graduate 8

Partial college 9 Partial college 12

Bachelor’s degree 5 Bachelor’s degree 38

Graduate degree 1 Graduate degree 31*

Parent Occupation 51 (13.01) 74 (13.17)*

Lab Coping Style Attender: 24 (73%) Attender: 54 (57%)

Distractor: 9 (27%) Distractor: 36 (33%)

Unless otherwise specified African American n = 33, Caucasian n = 90.

*
p < .05.
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Table 2

Raw mean (SD) scores for pain outcomes by race and coping style

Pain outcome African American Caucasians

Cold Anticipatory Anxiety (VAS)

Attender: 1.44 (2.86) 2.33 (2.46)

Distractor: 4.27 (3.26) 1.99 (1.89)

Cold Intensity (VAS)

Attender: 1.83 (2.30) 4.01 (3.04)

Distractor: 6.52 (3.77) 2.94 (2.44)

Heal Anticipatory Anxiety (VAS)

Attender: 2.58 (2.19) 4.64 (2.90)

Distractor: 4.61 (2.78) 3.80 (2.70)

Heat Intensity (VAS)

Attender: 2.74 (1.84) 5.54 (2.68)

Distractor: 5.93 (2.60) 5.04 (2.59)

Pressure Anticipatory Anxiety (VAS)

Attender: 2.34 (2.29) 3.61 (2.33)

Distractor: 4.44 (3.03) 2.89 (2.28)

Pressure Intensity (VAS)

Attender: 3.74 (2.50) 5.59 (2.59)

Distractor: 6.33 (2.33) 4.45 (2.43)
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