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A B S T R A C T

Objective. This review highlights research on sex-based differences in pain perception and treat-
ment. We sought to illuminate the complex factors contributing to differences in pain and analgesic
responses between males and females, ranging from psychosocial to biological processes.

Design. We reviewed published studies of pain induction by chemical, electric, heat, surgical, or
psychological means, and opioid and nonopioid analgesia comparing responses in men and women.

Results. A substantial body of research indicates that women experience greater clinical pain, suffer
greater pain-related distress, and show heightened sensitivity to experimentally induced pain com-
pared with men. Research on sex-based differences in the pain experience and treatment is begin-
ning to uncover patterns that may enable tailoring of pain treatment to individual characteristics.
The factors underpinning sex differences in the experience of pain are multifactorial and complex;
for example, psychosocial factors such as pain-related catastrophizing may explain sex-based differ-
ences in reporting certain types of pain, as women tend to use catastrophizing to a greater degree.
Gonadal hormone levels in cycling women also have a substantial impact on pain perception and
analgesic response. Women perceive more pain during the luteal phase, and estrogen antagonists
provide long-term pain relief in certain situations.

Conclusions. Collectively, greater understanding of the factors that commonly and differentially
affect the disparity in pain perception, as well as analgesic response, are beginning to illuminate
research targets and promising areas of therapeutic intervention for improved pain management.
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Introduction

Chronic pain leads to diminished quality of life,
physical disability [1], and is a serious risk

factor for suicide [2], rendering pain management
an essential component of medical care. A broad
range of variables, from genotype to psychosocial
processes, contribute to individuals’ pain res-
ponses. Sex is a critical factor in modulating
the experience of pain, with a growing body of

research demonstrating that males and females
experience pain differently and respond differen-
tially to specific classes of analgesic medications.

In epidemiologic studies, women are more
likely than men to report acute and chronic pain
[3] and use pain-relieving medication significantly
more often, even when equating the sexes on pain
frequency and severity [4,5]. In fact, women are
more likely than men to pursue a variety of treat-
ments for many painful conditions [3]. Biological,
cultural, psychological, and social factors are all
hypothesized to contribute to these disparities in
pain responses, reporting, and management [6].
Sex differences in pain are frequently substantial in
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magnitude, with moderate to large effect sizes
ranging from 0.41 to 0.82 [7]. Consistency in the
direction of sex differences across pain phenotypes
is impressive, with women reporting greater
pain than men in acute clinical pain models, such
as postsurgical pain [3], and having an elevated
prevalence (in many cases, 50–100% higher rela-
tive to men) of many chronic pain conditions,
including headache, temporomandibular joint dis-
order (TMD), fibromyalgia, irritable bowel syn-
drome and arthritis [3].

Laboratory-based studies have also reported
that women are more sensitive than men to experi-
mentally induced pain, as measured by subjective
pain threshold, tolerance, or ratings of pain inten-
sity in response to standardized noxious stimuli
[6,8], as well as by less subjective indices, such as
electromyographically measured thresholds for
muscle reflexes [9] or pupil dilation [10] in
response to noxious stimulation. However, these
studies, as described in the Greenspan consensus
report [11], demonstrate the contrast between the
often-striking epidemiological sex differences in
chronic and acute pain and the generally subtle
(though consistent) reported pain differences in
experimental environments. While experimental
pain studies provide different information than
clinical reports, abundant research summarized in
a meta-analysis by Riley and colleagues [6] has
suggested the relevance of experimental pain
induction procedures in predicting clinical pain
outcomes [6]. Collectively, the findings in this
experimental area complement clinical research
and support the contention that sex differences in
reports of pain are unlikely to simply be a function
of reporting bias (or undue partiality), as involun-
tary physiological responses to painful stimulation
are augmented in females. That is, the argument is
sometimes advanced that the pain experience of
men and women does not differ in a phenomeno-
logical sense, but rather that the two sexes describe
their experiences in different terms (e.g., men may
consciously or unconsciously underreport the pain
that they “really” feel as a consequence of social
forces and expectations). However, the documen-
tation of sex differences in physiological responses
to noxious stimulation that are not under volun-
tary control certainly appears to support the
conclusion that sex and gender influence the pro-
cessing of pain-related information in important
ways. In the following review, we examine the
complex spectrum of factors contributing to sex
differences in pain responses, as data on individual
differences may enhance clinical management.

This article discusses several factors, including
psychosocial, neurophysiologic, genetic, and
gonadal hormonal. These variables and others are
discussed in the context of the biopsychosocial
model [12], which views the pain experience as a
construct that is composed of fluid interactions
among biologic, psychologic, and sociocultural
factors, which are discussed in the context of the
biopsychosocial model.

Factors that Contribute to Sex Differences in
Pain Report

Experimental Methods
Models of noxious stimulation used to evoke pain
in volunteers include pressure, thermal, mechani-
cal, electrical, ischemic, chemical, and cold pressor
stimulation [13]. The magnitude of sex differences
observed in experimental pain studies may be
affected by variations in the methodology used to
induce pain, including stimulus type, anatomic
location, stimulus duration, size of the stimulated
area [14], number of repetitions [15], rate of rise of
temperature in thermal stimulation [16], and even
whether the stimulus is self-applied [17]. In
evaluating the moderating influence of stimulus
modality on sex differences in pain responses, a
meta-analysis found a large to moderate effect size
in sex differences when threshold or tolerance
electrical stimulation was used, while effect sizes
were smaller and more variable in thermal pain
assessments [6].

Psychosocial Factors
Psychological factors, including anxiety, depres-
sion, attentional processes, use of specific pain-
coping strategies, and catastrophizing, are
associated with the experience and report of pain,
and have all been shown to vary as a function of
sex. A recent review nicely summarizes the broad
network of contributing psychosocial factors
including: age, race/ethnicity/culture, history,
comorbidities and baseline health, disability, medi-
cations, physical variables, beliefs, coping, mood,
the setting in which pain is studied, and the need
for further pain-related studies on living arrange-
ments, employment history, social support, marital
status, and family composition on pain [11]. Here
we would like to focus on a few less well-known
factors in detail, including catastrophizing, abuse
history, and health care provider characteristics.

Catastrophizing, a negative cognitive and affec-
tive response to pain, which includes feelings
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of helplessness, magnification, and ruminative
thoughts, is more common in women. Sex differ-
ence in catastrophizing has been shown to mediate
the sex difference in clinical pain in both patients
with chronic pain [18] and in nonclinical sam-
ples of adults [19]. Catastrophizing is also prospec-
tively associated with enhanced sensitivity to and
reduced tolerance for thermal pain following acute
dental procedures [19]. Catastrophizing appears to
delay the resolution of sensitivity following an
acutely painful condition, and has been associated
with increased pain responses over time [19,20].
Similarly, depressive symptoms have been found
to predict future musculoskeletal disorders,
including lower back pain [21,22]. Positive emo-
tions, such as positive mood (especially humor
induced), and relaxation [23], are all associated
with a reduction of reported pain; positive mood-
inducing odors also reduce pain in women but not
men [24]. Collectively, these findings suggest that
emotional processes may influence pain differen-
tially for men and women. Sex differences in the
use of pain-coping strategies have been found in
adults [25], and even in adolescents [26], with
males reporting more use of behavioral distraction
while females rely more on social support and
positive self-statements.

Women’s higher reporting of pain could be
linked to childhood abuse, as girls are more often
victims of abuse, and a history of childhood abuse
has been associated with chronic pain in adulthood
[27]. A national study of childhood sexual abuse
showed that 27% of women vs 16% of men
reported abuse [28], and sexual maltreatment in
childhood has been associated with a higher
number of adult pain disorders (e.g., migraine,
back pain, abdominal pain) [29]. Other studies
have highlighted the complex association between
abuse history and pain. Fillingim and Edwards
[30], for example, reported an association between
childhood abuse and decreased experimental pain
sensitivity, but also with increased general pain
complaints, poorer self-reported health, and
greater negative affect in healthy adults. This link
may be driven by hypothalamus–pituitary–adrenal
axis abnormalities and/or neuroendocrine dys-
regulation caused by the initial trauma [31]. These
findings highlight the complexities within this
literature and the importance of incorporating
psychosocial interventions when formulating
treatment plans in clinical practice.

Interpersonal factors may also influence sex
differences in the pain experience. For example,
clinical research suggests that reports of symptoms

such as pain may vary as a function of the health
care provider’s sex, highlighting the importance of
considering the interpersonal context of verbal
reports of pain [32]. Sex differences have also been
found in the diagnosis and treatment strategies
physicians choose for patients reporting pain. A
Swedish study found that both male and female
physicians prescribed more drugs for women with
extreme neck pain than for men, and ordered addi-
tional diagnostic work for the female patients
[33]. In a U.S. study using hypothetical vignettes
describing patients with persistent back pain, both
male and female physicians prescribed higher
doses of hydrocodone to same-sex “patients,” but
male physicians prescribed more pain medication
to whites, while female physicians prescribed more
to blacks [34]. One suggested explanation for this
difference may be that physicians differentially
sympathize/identify with patients based on gender.
However, findings of sex bias are not universal; no
gender disparities were found in physician pre-
scription of opioid analgesics in at least one emer-
gency department study [35]. Manipulation of
sex-role expectations can also significantly affect
pain reporting, as boys and girls receive different
reinforcement for their expression of pain-related
experiences [36]. Consistent with this social learn-
ing perspective (i.e., men are conditioned to report
less pain), women report greater pain with the
same objective pathology [37,38], and both sexes
expected men would report less pain for common
events [39]. Robinson and colleagues found that
significant sex differences in pain tolerance could
be eliminated by manipulating gender role expec-
tations [40]. Although studies such as these may
suggest that psychosocial components are a
principal cause of sex differences, autonomic indi-
cators such as pupil dilation [10] and differential
brain responses to noxious stimulation, measured
by positron emission tomography (PET), have
demonstrated that women do show enhanced
physiologic responses to noxious stimuli [41], sug-
gesting potential neurophysiological mechanisms
as well.

Neurophysiological Mechanisms
Three opioid receptors, m, k, and d, are signifi-
cantly implicated in modulating pain [42]. Clini-
cally, m is the most relevant receptor, as morphine
and most other opioid agonists act preferentially at
that site; thus, studies have focused most attention
on this opioid receptor. Human experiments
consistently show that m opioids have increased
potency in females [43,44]. In animal studies, the
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intensity of noxious stimulation used during pain
testing influences the observed sex effect (female
predominance of m-opioid analgesia is most
notable at low to moderate intensities in thermal
studies [45–47]). A 2001 review by Craft et al.
summarizes several other animal studies reporting
that k opioids, butorphanol and nalbuphine, were
far more potent and effective in male rodents, but
only when the rodents were subjected to low or
moderate intensity noxious stimuli [48].

Interestingly, pharmacokinetics does not appear
to underlie the sex differences in analgesic effects
of opioids, as most studies report no sex differ-
ences in plasma levels of morphine [49]. Male–
female differences in opioid pharmacodynamics
have been observed in opioid receptor density, in
affinity of opioids for the receptor, and in opioid
receptor-mediated signal transduction in rodents
[50], and human postmortem analysis reveals
greater m-opioid receptor concentrations among
females [51], which may partially account for the
observation that m-opioid agonists provide more
analgesia among women. While analgesic efficacy
may vary depending on sex, studies examining
these differences remain inconclusive.

Genetics
While a growing body of pain research implicates
several “pain genes” as a factor shaping variability
in the experience of pain [52], available data on the
genetic contribution to sex differences in pain
is inconsistent. For example, a Swedish study of
chronic pain in twins found that genetics and
shared environmental influences accounted for
nearly half the variance in chronic pain, but found
no significant sex differences in the association of
specific genes with pain phenotypes [53]. Simi-
larly, a Danish study of twins of opposite sex found
no sex difference in the genetic influence on neck
pain [54]. Recent experimental pain research in
healthy twins suggests that 60% of variance in cold
pain responses and 26% in heat pain responses
were attributable to genetic factors. While sex dif-
ferences in pain report were evident, the heritabil-
ity of these differences did not differ significantly
by sex [55].

However, increasing evidence shows that
certain genes mediate analgesic responses in a
sex-specific manner. Women who have red hair
and fair skin, caused by variants of the human
melanocortin-1 receptor gene, demonstrated sig-
nificantly greater analgesic effect from pentazo-
cine, a k-opioid, than did men or women without
the variants [56]. Furthermore, the A118G single

nucleotide polymorphism of the m-opioid receptor
gene (OPRM1) is directly associated with pressure
pain responses in both sexes, and a rare allele is
associated with higher heat pain ratings in women
and lower heat pain ratings in men [57]. These
profiles may eventually lead to patient genotype
informing the pain management process in a sex-
specific manner.

Sex Differences in Central Pain Processing
Both PET and functional magnetic resonance
imaging (fMRI) techniques are being used to inves-
tigate the brain’s processing of acute and chronic
pain, and can be used to study potential sex differ-
ences in central nervous system (CNS) pain pro-
cessing. Research using fMRI has illuminated
substantial sex differences in CNS processing of
pain stimuli and even of anticipation of pain stimuli
[58,59]. For example, mildly painful rectal disten-
tion in patients with irritable bowel syndrome
(IBS) produced activation of the left thalamus and
ventral striatum only in men. In women, areas of
the amygdala and mid-cingulate were deactivated
during uncomfortable and mild pain stimuli,
respectively. During anticipation and uncomfort-
able (nonpainful) distension, men showed greater
activation in areas of the insula [60]. Similarly, a
study of pressure stimulation showed more fre-
quent patterns of pain-related deactivation in parts
of the pain neuromatrix in female subjects [59]. An
earlier study using healthy patients found that in
the anterior cingulate cortex/prefrontal region in
women, but not men, progressive intensity of rectal
distension corresponded with progressive increase
in activation volume [61].

Using PET to assess sex differences in pain-
related opioid receptor binding, researchers found
sex differences in the magnitude and location
of m-opioid system activation. Reproductive-age
women showed higher m-opioid receptor binding
values than men in several brain regions [62]. In
another study, men demonstrated larger magni-
tudes of m-opioid activation than woman in
the anterior thalamus, ventral basal ganglia, and
amygdala. Further, women showed reduced acti-
vation in the nucleus accumbens during the folli-
cular phase (low progesterone, low estrogen state)
of their menstrual cycle [41]. Naliboff used PET
to study pain in IBS patients and found greater
activation of the right dorsolateral prefrontal
cortex, insula, and dorsal pons/periaqueductal gray
in men, and greater activation in the ventromedial
prefrontal cortex, right anterior cingulate cortex,
and left amygdala in women [60]. Collectively,
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these imaging techniques suggest probable sex dif-
ferences in brain activation within the pain neuro-
matrix following application of painful stimuli,
though variability in the methods and findings is
such that it seems premature to draw specific con-
clusion about which brain regions show differen-
tial pain-related activation as a function of sex.

Finally, sex differences in pain-relevant peri-
pheral neuroanatomy have also been observed,
suggesting structural and functional variation
between sexes. Researchers harvested facial skin
samples from male and female cadavers and found
women to have twice the average nerve fiber
density of men (34 +/- 19 vs 17 +/- 8 fibers per cm
of skin) [63]. These findings suggest another
potential mechanism, in this case involving struc-
tural aspects of the nervous system, contributing
to sex differences in pain perception.

Gonadal Hormones
To date, studies report variable results when assess-
ing potential changes in pain responses over the
course of the menstrual cycle. In 2006, Sherman
and LeResche reviewed experimental pain studies
and concluded that there was little evidence that the
menstrual cycle affected responses to noxious
stimuli, with the possible exception of electrical
pain stimulation; however, 9 of their 14 studies
determined cycle status by self-report alone [64].
Their findings differed sharply from the meta-
analysis of studies of experimental pain by Riley
et al., which, after a more rigorous exclusion (i.e.,
they culled the number of included studies from 16
to 9) based on quality, and a standardization of cycle
days, concluded that responses to painful stimuli
are affected by the menstrual cycle [65]. Somewhat
more consistency can be found in studies of clinical
pain [66], as women reported higher rates of back
pain, temporomandibular disorder (TMD), and
migraine headache at the end of the luteal phase of

the menstrual cycle, though again, the majority of
these studies determined cycle status based on self-
report [67]. In fibromyalgia patients, menstrual
cycle onset and menopause resulted in higher pain
scores, suggesting the importance of declining
levels of estradiol [68]. As was recently addressed in
the Consensus report by Greenspan et al., these
variable results are complicated by vague gyneco-
logical nomenclature, the lack of standardization of
determining hormone levels and the exact day of
the menstrual cycles, and the difficulty of excluding
irregularly cycling women solely by self-report
[11].

In studies of exogenous hormone administra-
tion, estrogen administration is associated with
increased reports of TMD in cycling women
receiving oral contraceptives and an increase in
reports of TMD in postmenopausal women
receiving hormone supplements [69]. Relatedly,
decreasing estrogen availability can provide anal-
gesia; Kontostolis et al. found that administering
the estrogen antagonist tamoxifen provided effec-
tive pain relief for 72% of subjects with cyclical
mastalgia, and that 54% of patients were still
symptom-free 12 months after treatment stopped
[70]. Kuba et al. [66] noted that Kontostolis’ find-
ings opened a promising line of research into the
use of estrogen antagonists as analgesics in chronic
pain conditions in which circulating hormones
may be implicated. On the other hand, estrogen
replacement treatment for women in menopause
alleviated symptoms of oral discomfort and
improved oral cytology in 56% of symptomatic
women [71]. A summary of these findings is pre-
sented in Table 1.

Estrogen may contribute to analgesia or hype-
ralgesia by modulating endogenous opioid neu-
rotransmission. In ovarectomized mice, estradiol
increases m-opioid receptor (MOR) protein con-
centrations [72], the concentration of endogenous

Table 1 A summary of the impact of gonadal hormones in pain and analgesia

Hormonal milieu Effects on pain state

Endogenous hormonal states
Cycling women End of luteal phase (premenstrual) vs other phases of the

menstrual cycle
Higher rates of back pain, TMD, and

migraine headache
Premenstrual period TMD peaked
Onset of menstrual cycle Higher fibromyalgia pain scores

Postmenopausal women Postmenopausal women compared to cycling women Greater orofacial pain

Exogenous hormone therapy
Cycling women Cycling women administered exogenous estrogen 20% increase in reported TMD
Postmenopausal women Postmenopausal women administered exogenous estrogen 30% increase in reported TMD

Estrogen replacement for postmenopausal women Alleviated symptoms of oral discomfort

TMD = temporomandibular joint disorder.
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opioid peptides, and the release of endogenous
opioid peptides in vitro [73]. Zubieta et al. used
PET to show that women in a low estradiol state
(early follicular phase) had lower in vivo m-opioid
receptor availability corresponding with higher
endogenous m-opioid activation, correlating with
higher pain ratings and more negative affect when
subjected to sustained pain [62]. Smith et al.
found that women with high estrogen (i.e., those
using a transdermal patch) showed increased re-
gional m-opioid receptor availability and increased
pain-related activation of endogenous m-opioid
neurotransmission compared with low-estrogen-
state women [74]. A recent fMRI study suggested
that the affective component of pain may be
enhanced during the low-estrogen phase of the
menstrual cycle [75]. Interestingly, studies of
pregnancy-induced analgesia report a steady
increase in pain threshold throughout late preg-
nancy and then acutely prior to delivery [76], with
evidence of estrogen involvement [77]. Finally,
low androgen levels in women are associated with
antianabolic features of fibromyalgia [78], high-
lighting the multiple hormonal systems that likely
interact to shape sex differences in the experience
of pain.

Overall, fewer studies have focused on men,
pain, and gonadal hormones. One such study
found men receiving androgen deprivation
therapy for prostate cancer reported significantly
reduced quality of life, though no difference in
pain was reported [79]. Moreover, low-dose test-
osterone administration did reduce pain in men
with chronic, stable angina [80,81], and animal
studies have noted analgesic effects of testosterone
[82]. In a 2007 study of female-to-male transsexual
chronic pain patients, half showed reduced pain
with testosterone treatment [83]. However, there
is substantial variability in findings; a study of
exogenous estrogen administration in men showed
no impact on exercise-induced muscle inflamma-
tion [84–87]. Collectively, substantial data sug-
gests sex-related individual difference factors, such
as hormone levels, that may influence person-to-
person differences in pain processing both within
and across sexes. Taken together, the literature
suggests that either high or low estrogen in cycling
women seems to enhance pain in most chronic
pain conditions, while the data is mixed in post-
menopausal women, depending on type of pain,
and testosterone seems to improve quality of life in
the context of pain. Table 1 summarizes research
findings on the impact of gonadal hormones in
pain and analgesia.

Sex Differences in Analgesic Responses

This section reviews research on sex differences in
response to opioid and nonopioid pharmacological
intervention, stress-induced analgesia, and other
endogenous analgesic processes, and to behavioral
and psychological interventions.

Sex Differences in Responses to Opioid Medications
Several studies demonstrated greater opioid
analgesia in females compared with males [88],
mostly focusing on m- and k-opioid agonists. In a
review of 18 studies of postsurgical opioid con-
sumption, Miaskowski et al. found that in eight
studies, men and women consumed equal
amounts of opioids, while in 10 other studies,
women consumed significantly less [89], suggest-
ing potentially greater opioid analgesia in women
per unit of administered opioid (though an alter-
native explanation may be that women experience
greater respiratory depression from morphine)
[49]. In a well-known series of studies, Gear et al.
showed that women given k-opioids have signifi-
cantly greater analgesia than men after dental
surgery [87]. Figure 1 summarizes these findings.
Other studies of sex differences in opioid analge-
sia used experimental pain techniques, with some
variation in results. Women showed greater anal-
gesic response to morphine when experiencing
electrical pain [90] and cold pressor pain [91].
However, Fillingim et al. tested sex differences
in analgesic response to morphine (2005) and
pentazocine (2004) using heat, pressure, and
ischemic pain, and found no sex differences in
analgesic response [92]. Women overall appear
more sensitive to both dosage and type of anal-
gesic medication.

Sex Differences in Response to Nonopioid
Pharmacological Intervention
As there are relatively few studies specifically
designed to test sex differences in nonopioid anal-
gesic outcomes, findings in this area are somewhat
discrepant. For example, no sex differences were
found in analgesic response to ibuprofen in treat-
ing moderate to severe dental pain [93], while in a
study of experimental electrically induced pain,
only men showed a significant analgesic effect
from ibuprofen [94]. Animal studies of the
cyclooxygenase enzymes COX-1 and COX-2, and
the ASIC (analgesics–acid-sensing ion channels)
agents have suggested intriguing sex differences in
nonopioid pain mechanisms. For example, admin-
istration of an inflammatory agent to COX-1 and
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COX-2 knockout mice had greater effects in
females. Similarly, Chanda et al. found that a non-
specific ASIC blocker (amiloride) had greater
analgesic effect in female mice on formalin-
induced nociception [95].

Sex Differences in Response to Endogenous
Analgesic Processes
Many stress-related disorders, such as fibromyal-
gia [96] and chronic pain [97], are more prevalent
in women, leading researchers to examine dif-
ferences in endogenous analgesic processes.
Although stress-induced analgesia (SIA) has been
studied extensively in rodents, few studies have
been conducted of SIA in humans. In 2005,
Girdler et al. tested smokers’ and nonsmokers’
sensitivity to three types of pain following rest and
following mental stress [98]. Only women had
greater thresholds and tolerance for ischemic and
thermal pain following a stressor compared with
threshold and tolerance following rest. In contrast
to these findings, counterirritation paradigms,
thought to engage the endogenous opioid system,
have been shown to be more effective in men when
compared with women [99–101].

Remaining Research Questions

Despite inconsistencies, the rapidly increasing
body of literature on sex differences in pain and
analgesia offers glimpses into a future in which
clinicians can expand diagnostic tools and tailor
treatments to reflect individual differences.
Although patterns in the data are still emerging,
the current state of research allows us to suggest
several research directions that could lead to
changes in clinical approaches to pain treatment.

1. Given that catastrophizing may substantially
account for sex differences in some pain con-
ditions, could complementary psychological
intervention (e.g., cognitive–behavioral therapy
and training in effective pain-coping skills) be
an important adjuvant in treating these condi-
tions and reducing sex-related disparities in
pain?

2. Given research showing k-opioids to be more
effective in women than in men after oral
surgery, and that women have more respiratory
depression from morphine than men, should
k-opioid treatment be considered as an alterna-
tive to morphine in females?

Figure 1 The effect of various doses
of nalbuphine compared with placebo
in women and men on postoperative
pain [87] (used with permission).
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3. Given that chronic opioids worsen hypogo-
nadal states in men and women, should supple-
mental hormones be administered? Relatedly,
for pain conditions whose symptoms vary as
a function of hormonal fluctuations, should
treatment be tailored to particular menstrual
phases in cycling women?

4. Given that fMRI technology provides a rela-
tively clear topography of brain activity corre-
sponding to pain conditions, could the use of
this technology allow better targeting of thera-
peutic interventions? And could fMRI help
us develop and test sex-specific analgesic
interventions?

The experience of pain is affected by multiple
variables, including psychosocial variables, genet-
ics, sex, and type of analgesia. Exploring research
questions as discussed above will permit us to
better understand the multiple factors influencing
a patient’s experience of pain and will allow us to
develop more targeted treatment options.
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