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Abstract

Background—Red hair color is caused by variants of the melanocortin-1 receptor (MC1R) gene.
People with naturally red hair are resistant to subcutaneous local anesthetics and, therefore, may
experience increased anxiety regarding dental care. The authors tested the hypothesis that having
natural red hair color, a MC1R gene variant or both could predict a patient's experiencing dental care—
related anxiety and dental care avoidance.

Methods—The authors enrolled 144 participants (67 natural red-haired and 77 dark-haired) aged
18 to 41 years in a cross-sectional observational study. Participants completed validated survey
instruments designed to measure general and dental care—specific anxiety, fear of dental pain and
previous dental care avoidance. The authors genotyped participants' blood samples to detect variants
associated with natural red hair color.

Results—Eighty-five participants had MC1R gene variants (65 of the 67 red-haired participants
and 20 of the 77 dark-haired participants) (P < .001). Participants with MC1R gene variants reported
significantly more dental care-related anxiety and fear of dental pain than did participants with no
MC1R gene variants. They were more than twice as likely to avoid dental care as were the participants
with no MC1R gene variants, even after the authors controlled for general trait anxiety and sex.

Conclusion—Dental care-related anxiety, fear of dental pain and avoidance of dental care may be
influenced by genetic variations.

Copyright © 2009 American Dental Association. All rights reserved.
Address reprint requests to Dr. Binkley. e-mail “cjbink01@Iouisville.edu”..
Disclosure. None of the authors reported any disclosures.
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Clinical Implications—Dentists should evaluate all patients, but especially those with naturally
red hair, for dental care-related anxiety and use appropriate modalities to manage the patients'
anxiety.

Keywords

Dental care—related anxiety; access to care; dental anesthesia; anxiety disorders; dental care
utilization; genetics; behavioral sciences; melanocortin-1 receptor gene

The relationship among pain during dental procedures, dental care—related anxiety and
avoidance of dental care is complex.! Although some patients find dental treatment merely
troublesome, others find it intolerable to the extent of developing specific dental phobias. An
estimated 11 to 20 percent of the population experiences extreme dental care-related anxiety,
2\with an additional 45 percent reporting moderate degrees of dental care—related fear.3 Despite
considerable advances in technology and treatment modalities to minimize discomfort, the
prevalence of dental care—related fear has remained essentially unchanged for the past 56 years.
2 Dental care-related fear is relevant because it may be a barrier to accessing care.* People
with heightened dental care—related fear fail to obtain routine preventive care and have more
cavities and more teeth extracted than do people with no fear of dental care.>:6

Anxious patients may not advise dental professionals about previous painful and traumatic
dental experiences and may not report their associated anxiety, owing to their discomfiture.”
Conversely, dental professionals may not make substantive efforts to identify patients with
high levels of anxiety-related symptoms or take special measures to address patients' distress.
8 Specific phobias regarding dental treatment typically are consequent to painful dental
procedures and discomfort that exacerbate anxiety and potentiate avoidance of dental
procedures.#9-11

Recently, the American Dental Association held its first Access to Care Summit,12 which
included discussions about the fact that access-to-care issues also include pain, fear and anxiety.
Thus, there is a need to understand phenomena such as the enhanced sensitivity seen in red-
haired people along with similar issues throughout the general population.

Factors associated with increased dental care—related anxiety and fear include the person's sex,
trait anxiety and anxiety sensitivity. Sex is a commonly reported factor in differences in dental
care—related fear, with female patients being more likely to have significantly greater fear than
male patients.13 Trait anxiety—a general predisposition to feelings of being anxious—has been
associated with dental care-related anxiety and fear.14 Anxiety sensitivity, commonly known
as the “fear of fear,” is sensitivity to internal anxiety sensations and a fear that pain sensations
signal harm.10:15 Anxiety sensitivity plays a large role in the perception of pain, anticipatory
anxiety and avoidance of anxiety-provoking stimuli such as dental treatment. In more recent
models of anxiety disorders, anxiety sensitivity has been identified as an independent risk factor
for the development of panic and anxiety disorders and has been associated with painful dental
procedures, pain anticipation and avoidance of dental care.%:16

The influence of genetics on anxiety has been studied, including the role of the
proopiomelanocortin gene, hormones derived from the proopiomelanocortin gene called
melanocortins and the five receptors that are activated by melanocortin genes.18 The results of
basic research with rats indicates that the melanocortinergic pathway is involved in anxiety-
like behaviorl® and that the melanocortin-4 receptor (MC4R) gene has been implicated in
anxiety.18 The melanocortin-1 receptor (MC1R) gene, initially believed to be found only in the
tissues that cause fair skin and red hair in about 5 percent of whites,2? also has been found in
the brain,2! in which it is part of the pathway that processes pain, anxiety and fear.
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We demonstrated previously that sensitivity to general?2 and cutaneous local?? anesthesia is
reduced in humans with MC1R gene variants. After reports of our studies?2:23 were published
in the lay press, we received more than 100 personal communications from redheads who
reported that dental anesthesia often failed or that unusually large doses of local anesthetics
were required to achieve adequate analgesia. A blogger?* also reported ineffective dental local
anesthesia in redheads.22:2% Patients with a history of ineffective local anesthesia may develop
increased anxiety regarding dental treatment and avoid dental care. Therefore, we tested the
hypothesis that having natural red hair color, a MC1R gene variant or both; sex; trait anxiety;
and anxiety sensitivity could predict a patient's experiencing dental care-specific anxiety, fear
of dental pain and avoidance of dental care.

METHODS

Participants

After we received approval from the University of Louisville's Human Subjects Protection
Program Office and written informed consent from the participants, we studied healthy
(classified as P1 or P2 according to the American Society of Anesthesiologists Physical Status
Classification System) white volunteers aged 18 to 41 years with natural red or dark (black or
dark brown) hair. (We did not include light-haired people in our study because we wanted to
compare the people most likely to have genetic variants [red-haired people] with people who
we thought would not have genetic variants [dark-haired people], based on the methodology
used in two previous studies.2122) We regarded the study participants as white if they were
mainly of northern European descent as indicated by self-report. The participants were drawn
from the greater Louisville, Ky., area, which is a metropolitan area with a population exceeding
1 million. We used G*Power (a share-ware program based on Cohen, 198826) with an o of .
05 and two-tailed tests of significance to make an a priori estimate that 74 participants in each
hair color group would provide 80 percent power for detecting a small-to-medium effect size
(r = 0.25) in the relationship between dental care—related anxiety and hair color.

On the basis of research results suggesting that serious mental disorders may affect subjective
ratings and interpretation of pain,24 we screened participants for psychiatric symptoms.
Screening interviews were conducted by four doctoral psychology students who were trained
and monitored by a licensed psychologist who used videotapes produced by the developers of
the Structured Clinical Interview for the Diagnostic and Statistical Manual of Mental
Disorders-4th Edition (SCID), Research Version,2 and role-play to ensure the interviewers'
understanding and their ability to resolve discrepancies. Before data collection, each
interviewer conducted approximately 10 practice interviews. Criterion raters rated the practice
interviews to achieve acceptable agreement (x = 0.80). The interviewers conducted interviews
using the SCID, Research Version, to assess potential participants' current and lifetime
prevalence of Axis-l psychiatric disorders. The SCID modules they administered to
participants were mood episodes, psychotic symptoms, mood disorders, substance use
disorders, anxiety disorders, somatoform disorders and acute stress disorder.

During the study, we audiotaped a random sample of 20 percent of the interviews and rated
them to monitor drift in adherence to interviewing guidelines.?8 If participants reported high
levels of psychological distress, we referred them to the University of Louisville Psychological
Services Center for follow-up and excluded them from the study. Among the 151 participants
enrolled, we excluded seven from the study owing to psychological symptoms (for example,
severe mental illness, psychotic symptoms, suicidal ideation) identified during the baseline
interview. Most of the excluded participants were red-haired men, which resulted in an
unbalanced group; however, the regression analyses we used in this study accounted for this
discrepancy.
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Participants' survey instruments

Genotyping

Participants provided their demographic data including sex, age, education and income. They
also completed Liddell and Locker's questionnaire, 111 which collects information about dental
care utilization during the previous five years and includes an avoidance-of-dental-care
question (“Have you ever avoided seeking dental treatment for as long as possible?”). We
coded participants who answered “yes” to the question 1 and those who answered “no” 0.
Participants completed Corah's dental anxiety scale,2? the most widely used screening
instrument for dental care—related anxiety, which has good internal consistency and test-retest
reliability (r = 0.86). The survey consists of four questions concerning participants' feelings
about going to the dentist, waiting in the dental office, waiting in the dental chair and waiting
for deep cleaning. Scores range from 1 (most relaxed) to 5 (most anxious); total scores range
from 4 to 20.

Participants also completed the Fear of Dental Pain,30 an 18-item self-report questionnaire
measuring pain-related fear of a variety of painful dental stimuli. The results of two studies
involving college and dental students, patients and the general population (n = 485) provided
high internal consistency (o = .93) with satisfactory test-retest reliability (r > 0.75).30 Scoring
of the Fear of Dental Pain questionnaire can be accomplished by adding the responses (1 to 5)
for a score ranging from 18 to 90. The mean scores for male and female participants were
50.73, with a standard deviation (SD) of £ 13.82. Factor analysis indicated a strong one-
dimensional factor, accounting for about 50 percent of the variance.

Participants also completed the State-Trait Anxiety Inventory (STAI)3! and the Anxiety
Sensitivity Index (ASI).18 The STAI is a 40-item generic measure of state and trait anxiety.
State anxiety refers to situational feelings such as worry, tension and nervousness. Trait anxiety
refers to a general proneness to feelings of anxiety. On a four-point scale (1 = notatall, 4 =
very much so), respondents rate 20 state (how you feel right now) and 20 trait (how you
generally feel) anxiety feelings. STAI has strong internal consistency for both state and trait
items (state a.=.93 and trait a. = .90). It has been used widely in a variety of patient and clinical
populations and in dental settings.32 ASI is used to assess anxiety sensitivity or the belief that
anxiety experiences are aversive and, therefore, often result in avoidance of experiences with
which anxiety symptoms are associated (for example, dental procedures or pain). On a five-
point scale (0 = very little, 4 = very much), respondents indicate the degree to which each item
represents their “usual way of thinking.” ASI includes items that assess sensations commonly
associated with heightened cardiovascular reactivity.1® It effectively discriminates between
trait anxiety and fear of bodily sensations commonly experienced with elevated anxiety,33 and
it is used to assess dental treatment—related phobia and avoidance.®

We genotyped participants' blood samples to detect variants associated with natural red hair
color. The MC1R gene is highly polymorphic, and we determined the genotype of each
participant for 12 variants (R151C, R142H, R160W, D294H, D84E, S83P, 29insA, N279S,
V60L, V92M, R163Q, 1155T). We also sequenced the entire coding region of the MC1R gene
for 52 participants. In concordance with the results of a study of variants that most likely
decrease the function of the MC1R gene most dramatically,34 we labeled the following single-
nucleotide polymorphisms as variant: 29insA, S83P, D84E, R142H, R151C, 1155T, R160W
and D294H. We classified participants as having MC1R gene variants for purposes of analyses
if they had one or two of these variant alleles. The remaining alleles—V60L, V92M, R163Q
and N279S—are likely least variant or neutral. (A complete description of the methods we
used for genotyping in our study is available as supplemental data to the online version of this
article [found at “http://jada.ada.org™].)
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Statistical analysis

Initially, we used bivariate analyses to examine hair color, variant status and sex differences
in dental care—related anxiety, fear of dental pain, state and trait anxiety, anxiety sensitivity
measures and avoidance of dental care. We used analysis of variance to examine differences
among participants who had no variants, one variant or two variants. In the main analysis, we
used a forced-entry regression approach to examine the relationship among hair color, variant
status or both; sex; state and trait anxiety; and anxiety sensitivity that we used as predictor (that
is, independent) variables for dental care—related anxiety, fear of dental pain and avoidance of
dental care, which served as the criterion (that is, dependent) variables. We used linear
regression analyses for the continuous criterion variables (dental care-related anxiety and fear
of dental pain) and logistic regression analyses for the dichotomous criterion variable
(avoidance of dental treatment).

We conducted a series of linear regression analyses to assess the relative contribution of both
hair color and MC1R gene variant status in connection with the other predictor variables (sex,
trait anxiety and anxiety sensitivity) for predicting dental care-related anxiety and fear of dental
pain. We first examined the correlation matrix to assess the degree to which predictor variables
were correlated with the criterion variables (dental care-related anxiety and fear of dental pain)
and to examine the intercorrelations among the predictor variables. We then conducted a
regression analysis with all predictors in the model, including hair color and MC1R gene variant
status. We assessed those models for multicollinearity and examined the relative importance
of using hair color versus MC1R gene variant status. Finally, we conducted separate regression
analyses that included either hair color or MC1R gene variant status.

To determine potential interactions in the regression models, we investigated the effect of sex
as a moderator (pre-existing factor) because female patients have reported higher levels of
dental care-related anxiety and fear of dental pain than have male patients.13 We created
variables for the interaction of sex and hair color or variant status (sex x hair color and sex x
MC1R gene variants).

We conducted linear regression analyses (one for dental care—related anxiety and one for fear
of dental pain) by using all of the predictor variables that we theorized were important. We
conducted a second set of regression analyses to remove multicollinearity that was evident in
the full models. We conducted logistic regression analysis for avoidance of dental care. We
used a probability of 5 percent or more as the criterion of significance. We conducted data
analyses by means of commercially available software. We used a probability of 5 percent or
more as the criterion of significance.

There were 85 participants with MC1R gene variants; 65 of 67 red-haired participants and 20
of 77 dark-haired participants (x?; = 74.7, P < .001). Demographic characteristics of the red-
haired and dark-haired participants and those with and without MC1R gene variants were
similar (Table 1). In contrast, dental care-related anxiety and fear of dental pain was
significantly greater among red-haired participants of both sexes than among dark-haired
participants of both sexes. Among all participants, having one or two variants resulted in even
more significant differences in dental care-related anxiety and fear of dental pain than having
no variants (Table 2).

Avoidance of dental care among all study participants was 36 percent (52 of 144), with
redhaired participants being twice as likely to report avoiding going to the dentist (31 of 67
[46 percent]) as were those with dark hair (21 of 77 [27 percent]) (321 = 6.64, P = .02).
Participants with MC1R gene variants also were more likely to report avoiding dental care (38

J Am Dent Assoc. Author manuscript; available in PMC 2010 July 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Binkley et al.

Page 6

of 85 [45 percent]) than were those without variants (14 of 59 [24 percent], 21 = 6.64, P = .
01).

To determine which variables should be included in regression analyses, we conducted a series
of independent-group t tests to examine whether there were hair color or sex differences in
state and trait anxiety or in anxiety sensitivity scores. We found no significant differences
between groups for state or trait anxiety or for anxiety sensitivity. The only sex difference we
found was with men (mean 38.41 £ SD 11.3) having significantly higher levels of trait anxiety
than did women (mean 34.71 + SD 11.4; ty41 = —2.07, P =.04).

We found no significant differences among the three groups (no variants, one variant and two
variants) in state or trait anxiety or in anxiety sensitivity. Using a dichotomous variable of 0
equals no variants and 1 equals one or two variants, we then conducted a series of independent-
group t tests. The only difference in variant status (none or one or two variants) we found was
that participants with MC1R gene variants had significantly higher levels of anxiety sensitivity
(mean 16.51 + SD 8.5) than did participants with no variants (mean 13.49 £ SD 8.4; ty4o =
-2.10, P = .04).

The results of regression analyses indicated that the neither the interaction of sex and hair color
(P =.96) nor sex and MC1R gene variants (P = .81) was significant in predicting dental care—
related anxiety. The results of the same analyses for fear of dental pain with the interaction of
sex and hair color (P = .41) and sex and variants (P = .43) also were not significant. Thus, we
concluded that sex was not a potential moderating variable and did not include it in further
analyses.

All predictor variables but sex significantly correlated with the two criterion variables (dental
care—related anxiety and fear of dental pain) (Table 3). Moreover, MC1R gene variants status
consistently correlated more strongly with each of the criterion variables than did self-reported
hair color. Intercorrelations among predictor variables generally were low, with the exception
of the correlation between hair color and MC1R gene variant status (r =.72).

Regression analyses

We report the full series of analyses for dental care—related anxiety as outlined in the Methods
section and, given space considerations, the final analysis for fear of dental pain.

Dental care-related anxiety: full model

The results of the analysis for predicting dental care—related anxiety by hair color, MC1R gene
variant status, sex, trait anxiety and anxiety sensitivity are reported in Table 4. Only trait anxiety
was a significant predictor of dental care-related anxiety (P = .006), with MC1R gene variant
status being marginally significant (P = .076). We found that hair color was not significant in
predicting dental care—related anxiety when we included the MC1R gene in the model and that
the relative importance of the MC1R gene (B = .202) was much higher than that of hair color
(B =.016). Tolerance, a standardized unit of measure ranging from 0 (high multicollinearity)
to 1 (no high multicollinearity), for both hair color (.48) and MC1R gene variant status (.47)
was low (tolerances of 1.0 indicate orthogonality among predictor variables; those lower than .
50 generally indicate poor tolerance owing to substantial redundancy), indicating that the
model estimates are not stable because of multicollinearity created by including both of those
predictor variables. Therefore, we conducted separate regression analyses that included only
hair color or MC1R gene variant status.

J Am Dent Assoc. Author manuscript; available in PMC 2010 July 1.
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Dental care-related anxiety: hair color only

The regression analysis results with MC1R gene variant status removed from the model are
reported in Table 5. Two items from Table 5 are noteworthy. One is that the tolerance for hair
color was much improved when we removed the redundancy created by including MC1R gene
variant status. The other is that the standard error (SE) of the regression coefficient associated
with hair color also was much reduced when we compared it with that in the full model reported
in Table 4. This shows that the full model is biased by multicollinearity when both hair color
and MC1R gene variant status are included in the regression equation. More importantly,
however, is that hair color, although significant in the reduced model (Table 5), is not
significant when MC1R gene variant status is included in the model (Table 4).

Dental care—related anxiety: MC1R gene—only variant status

One reason that MC1R gene variant status was only marginally significant in the full model is
that its SE was inflated because of the multicollinearity caused by the redundancy between it
and hair color. To examine this possibility, we conducted another regression model that
included only MC1R gene variant status. These results are in Table 6. Overall, the regression
model was significant (F4,138 = 6.69, P <.001).

We found that the MC1R gene variant status was a highly significant predictor of dental care—
related anxiety (B = .213, P =.008). Moreover, its tolerance was acceptable (.95), and its SE
(.585) was reduced in comparison with its SE (.838) in the full model (Table 4). That is, after
we removed the multicollinearity created by including both hair color and MC1R gene variant
status, we found that the MC1R gene was a highly significant predictor of dental care—related
anxiety.

Of the predictor variables in the model presented in Table 6, only MC1R gene variants and trait
anxiety were significant predictors of dental care—related anxiety. Participants with higher trait
anxiety scores tended to exhibit more dental care—related anxiety than did participants with
lower trait anxiety scores. Nevertheless, participants with MC1R gene variants exhibited
greater dental care—related anxiety than did participants with no variants even after we
accounted for differences in trait anxiety, sex and anxiety sensitivity.

Our overall conclusions from this series of analyses are that hair color and MC1R gene variant
status are redundant predictors of dental care—related anxiety and that MC1R gene variant status
was the more important predictor variable.

Fear of dental pain: MC1R gene variant status only

Similar to what we did for dental care—related anxiety analyses, we conducted a series of linear
regression analyses to examine predictors of fear of dental pain. The results yielded the same
conclusions as those for dental care-related anxiety: hair color was redundant with MC1R gene
variant status, and MC1R gene variant status was more important in predicting fear of dental
pain than was hair color. The results of the final regression model with only MC1R gene variant
status are shown in Table 6. Overall, the regression model was significant (F4,138 = 7.45, P
<.001). Together, all predictor variables accounted for 17.8 percent of the variability in fear
of dental pain, and MC1R gene variant status was a significant predictor of fear of dental pain.
Participants with higher anxiety sensitivity scores tended to exhibit more fear of dental pain
than did participants with lower anxiety sensitivity scores, even after we accounted for
differences in variants, sex and trait anxiety.

Avoidance of dental care: MC1R gene variant status only

We used logistic regression analysis to examine the relative contributions of the predictor
variables to categorizing participants as “avoidant = 1” or “nonavoidant = 0” of dental
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treatment. The overall logistic regression model was significant (x24 = 17.54, P = .002) and
accounted for 15.8 percent of the variability in categorizing participants. We found that variant
status was a significant predictor in the model (odds ratio [OR] = 2.46; P = .023; 95 percent
confidence interval [CI] 1.13-5.36), indicating that participants with MC1R gene variants were
more than twice as likely to avoid routine dental treatment as were those without MC1R gene
variants, after we accounted for sex, anxiety sensitivity and trait anxiety.

DISCUSSION

The results of our study support our hypothesis that natural red hair color, MC1R gene variants
or both are associated with increased dental care-related anxiety, fear of dental pain and,
ultimately, avoidance of dental care. As we expected, most red-haired participants had
MC1R gene variants, but one-quarter (20 of 77) of dark-haired participants also had genetic
variants. The presence of one or two variants was more strongly predictive of dental care—
related anxiety and fear of dental pain than was hair color only, even after we accounted for
variance induced by sex, trait anxiety and anxiety sensitivity. These results suggest that the
MC1R gene may play a role in anxiety.

The MCI1R gene is part of a family of five melanocortin receptors, and although the
melanocortin-3 receptor and MC4R genes are more abundant in the central nervous system
than is the MC1R gene, the receptors have similar affinities for a-melanocyte-stimulating
hormone3® and crosstalk between ligands seems likely. It also is possible that a person with
MC1R gene variants could have simultaneous variants of the other melanocortin receptors. The
melanocortin system has been associated with anxietylike behavior!® and contributes to
anxietylike behavior in rats.19

Mogil and colleagues3® investigated the role of MC1R genes in pain perception and opioid
analgesic effectiveness. They reported reduced sensitivity to electrical pain stimulation and
increased response to a morphine metabolite among participants with two MC1R gene variants
compared with results in those with one or no MC1R gene variants. The authors suggested that
involvement of MC1R genes in analgesia could be mediated through MC1R genes expressed
in the brain. Another possibility is that dysfunctional peripheral MC1R gene variants produce
compensatory up-regulation of central melanocortins that, in turn, increase baseline pain
sensitivity via stimulation of MC4R genes. Other explanations might be postulated, and
currently available information does not provide the basis for identifying a specific mechanism
by which MC1R gene variants might influence anxiety, pain sensitivity or anesthetic
requirement. Whether resistance to local anesthesia is due to central up-regulation of
melanocortin receptor ligands or some other mechanism remains unknown.22 The results of
our study suggest that additional research on the role of the melanocortin pathway in anxiety,
pain perception and effectiveness of local anesthetics may be indicated.

We found that anxiety sensitivity was particularly salient in predicting fear of dental pain and
avoidance of dental care. In a recent study, the role of anxiety sensitivity in perceptions of pain
across noxious stimuli was well-established.3’ In our study, the variance accounted for by
anxiety sensitivity was consistent with the finding of a previous study that people with elevated
anxiety sensitivity tend to avoid situations in which they may experience autonomic arousal.
38 From a clinical perspective, it may be important to identify patients who may have elevated
levels of dental care-related anxiety and anxiety sensitivity. These patients, owing to their
attention to internal pain and anxiety-related somatic cues, may be at risk of avoiding dental
care.

An unexpected finding was that all participants who were divorced, separated or widowed had
MC1R gene variants. These participants, however, were older (32 £ 6 years) than were those

J Am Dent Assoc. Author manuscript; available in PMC 2010 July 1.



1duasnuey Joyiny vVd-HIN 1duasnue Joyiny vd-HIN

1duasnuey Joyiny vd-HIN

Binkley et al.

Page 9

who were either currently married or never married (27 + 5 years). Given the relatively small
sample size of our study, the generalizability of this finding may be limited. Nonetheless, the
results of our study suggest that further examination of potential relationships between variant
status, marital status, other demographic factors and psychological and behavioral factors
would be worthwhile.

The participants in our study did not have diagnosable psychological disorders or high levels
of psychological symptoms. A limitation of our approach, however, was that we depended on
the participants to provide retrospective recall, so we were unable to measure pain ratings in

experimental or real-time clinical conditions.

CONCLUSIONS

Our results suggest that MC1R gene variants and their phenotype red hair color are associated
with increased dental care-related anxiety, fear of dental pain and avoidance of dental care.
Anxiety sensitivity, which was not assessed when measuring dental care-related anxiety or
generalized state and trait anxiety, also is a salient predictor of fear of dental pain and dental
care avoidance. Dentists should evaluate all patients, but especially those with natural red hair,
for dental care—related anxiety and anxiety sensitivity and use appropriate modalities to manage
the patient's anxiety.
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TABLE 3
Correlations between predictor variables and criterion variables.

PREDICTOR VARIABLE

DENTAL ANXIETY (PEARSON
CORRELATION COEFFICIENT)

FEAR OF DENTAL PAIN
(PEARSON CORRELATION
COEFFICIENT)

Trait Anxiety 32" 23"
Anxiety Sensitivity 29" 36"
Melanocortin-1 Receptor 27" 23"
Gene Variant Status
Red Hair Color _13T 0.14
Sex (Male = 1) —-0.05 -0.11

*

P < .01
TP <.05.
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