
*6 CE Credits

AANA Journal Course 5

*The American Association of Nurse Anesthetists is accredited as a provider of continuing education in nursing by the American Nurses Credentialing

Center Commission on Accreditation. The AANA Journal course will consist of 6 successive articles, each with objectives for the reader and sources for

additional reading. At the conclusion of the 6-part series, a final examination will be printed in the AANA Journal. Successful completion will yield the

participant 6 CE credits (6 contact hours), code number: 24623, expiration date: July 31, 2003.

Update for nurse anesthetists

Gender and pain
Amy Criste, RN, BSN, CCRN
Richmond, Virginia

“…pain is a more terrible lord of mankind than even death itself and the physician or clinician should
derive no greater pleasure than the alleviation or attenuation of the same…. –Albert Schweitzer

Objectives
At the completion of this course, the reader should be
able to:

1. Describe the adverse physical effects of pain.
2. Identify the differences between males and

females in their reports of pain.
3. Identify the differences in response to opioids

between males and females.
4. Discuss the differences in pain perception

between males and females.
5. Recognize variables that may interfere with the

accurate assessment of pain.

Introduction
A major responsibility of nurse anesthetists caring for
patients is the provision of adequate pain relief. There
is evidence in the literature suggesting that gender of

the patient, may affect the clinical management of
pain.1-10 The ramifications of gender bias may ulti-
mately lead to ineffective pain control in a given patient
if this issue is not considered appropriately.

The adverse physical effects of untreated and under-
treated pain are well documented in the literature. The
physiological implications of pain can affect nearly
every body system; effects include sympathetic nervous
system stimulation, decreased lung volume, hyper-
glycemia, immune dysfunction, altered coagulation,
psychological distress, gastrointestinal ileus, and uri-
nary retention.11

Pain is a subjective experience made up of a physical
and a psychological dimension; only recently was the
latter considered important in the area of pain study.
The sensation of pain acts as a protective mechanism
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that indicates actual or potential tissue damage.12 Noci-
ceptors located in the skin respond to noxious stimuli
and, to protect the individual, respond to levels of stim-
ulation below thresholds that may cause tissue injury,
therefore notifying the brain of impending danger.

Since the time of Aristotle, researchers have sought
to understand the sensation of pain. It was not until the
1800s that scientific approaches were used to reveal
mechanisms of pain sensation in the body. These
attempts coincided with the advent of the use of ether
and chloroform in the surgical arena to reduce pain
(and the ability of the patient to reflexively attack the
surgeon) during surgical procedures. The recognition
that certain drugs could dull painful sensations pio-
neered an increasing interest in pain research. The
dominant view at this time in medicine was a biomed-
ical reductionist approach.12 This approach was based
on the belief that the mind and soul of an individual
were not important in explaining the physical func-
tions of the body (ie, the mind and body were consid-
ered separate entities). This concept dominated in clin-
ical practice and research until the emergence and
explosion of the behavioral sciences in the 1960s.

During the 1960s, psychologists began exploring
psychosocial factors involved in pain response rather
than focusing solely on the physical factors. In a break-
through study, Melzack and colleagues, as stated in
Price,12 attempted to explore the integration of cogni-
tion and perception to describe the pain experience.
Following this new direction of thought, a shift in the
direction of how pain would be studied and described
was expanded to include the dimension of emotion.

The different socialization processes of children
regarding pain and the response to pain have been the-
orized to substantially influence how adults express
themselves in painful situations.2,9,10,13 The willingness
of females to overtly express their discomfort has led to
the perception that females are more emotional and
expressive than males.1,5,8 This behavior of females
influenced the frequency of pain and sedative medica-
tions administered to postoperative patients.5

Few studies have been performed examining the
effect of provider gender bias on pain management; no
studies examining gender bias in nurse anesthetists
were identified. This aspect of pain management war-
rants further investigation, if for no other reason than to
heighten awareness among nurse anesthetists of the
potential for stereotyping and subsequently basing their
clinical decisions based on the gender of the patient.

Gender differences in medical research
In 1994, the National Institutes of Health changed fund-
ing rules to mandate that women and minorities be
included in all clinical studies. At that time, women and

minorities were not included routinely in research stud-
ies, and most results did not differentiate among the
sexes when findings were reported. In fact, most studies
were conducted largely on white men with little regard
to gender differences that could influence drug pharma-
cokinetics and pharmacodynamics. The awareness of
gender differences in the area of medical research has
become more evident, and research in this new field of
gender biology is beginning to yield unexpected results.

For example, Kornstein et al14 performed a study
demonstrating that males and females respond differ-
ently to antidepressants. More than 500 patients at 12
sites across the United States participated in the study.
The response rates to the drugs imipramine (a tricyclic
antidepressant) and sertraline (a selective serotonin
reuptake inhibitor) were examined. Baseline and end-
point responses to the Hamilton Depression Rating
Scale and the Clinical Global Impression Severity Scale
were compared to determine satisfactory therapeutic
response. Analysis revealed that females were signifi-
cantly more likely than males to show a favorable
response to sertraline than to imipramine, and males
were significantly more likely than females to show a
favorable response to imipramine than to sertraline.
The study also revealed that premenopausal women
responded significantly better to sertraline than to
imipramine, and postmenopausal women had similar
rates of response to the 2 medications.

In a multicenter study, the usefulness of bispectral
index monitoring for intraoperative anesthesia titration
to decrease patient recovery time was investigated. An
incidental finding was a significantly quicker awaken-
ing from general anesthesia with propofol/alfentanil
and nitrous oxide in females than in males.15 The time
from the end of anesthesia to eye opening and response
to verbal command was measured. Females had quick-
er eye opening (7.05 vs 11.22 minutes; P < .05) and
quicker response to verbal command (8.12 vs 11.67
minutes; P < .05) than males. These differences were
significant at all study sites.

Epidemiology of pain
For several years it has been recognized that a distinct
gender distribution among certain painful conditions
exists. Numerous disorders have been identified that
demonstrate distinct gender distributions (Table 1). In
addition to gender distributions of certain painful condi-
tions are the following consistent clinical observations:
(1) Males and females report differing symptomatology
associated with the same disease process.3,10 (2) Females
report higher levels of pain with the same clinical condi-
tions. (3) Females report elevated levels of pain with
similar amounts of tissue injury. (4) Females have a
higher propensity to use analgesics than do males.



Causative factors for these observations are largely spec-
ulative; however, researchers hope that some of these
observations may help elucidate specific pathways of
pain perception and drug response in the sexes.

There is a conspicuous disparity in the rate of
autoimmune disorders. Indeed, current estimates indi-
cate that 3 of 4 cases occur in females.17 Among
females in the United States, autoimmune diseases are
the fourth largest cause of disability, following cancer,
heart disease, and mental illness. The roles of estrogen
and testosterone have been studied in conjunction with
the occurrence of autoimmune disorders, owing to the
observation that many of the disorders that are more
common among females tend to appear in the young
adult years. For example, systemic lupus erythemato-
sus, which is 10 times more prevalent in females, pre-
dominates during childbearing years; both males and
females with systemic lupus erythematosus have
higher than normal blood estrogen concentrations.

Recently a new and exciting explanation for these
differences in autoimmune disorders has been pro-
posed: cell lines from one person may be present in
another person and subsequently trigger an autoim-
mune disease when self recognizes nonself and mounts
an attack on certain body systems.17 These cells may be
fetal cells that remain in the mother’s blood many years
after birth, cells from a twin in the womb, cells from a
stranger that were received through a blood transfu-
sion, or even cells retained from a woman’s mother and
from her child or children.

Exposure to chemical toxins and environmental fac-
tors also has been theorized to have a role in the devel-
opment of certain conditions. Males, because of their
occupational roles in society, may have more contact
with toxic industrial chemicals and pesticides, whereas
females may have more contact with chemicals from
detergents and cosmetics. These are recently proposed
explanations that have yet to be studied in depth.

Gender and opioids
Gender differences in the response to opioid analgesia
in humans is poorly understood. Most research on this

subject is based on animal studies; however, for various
reasons, these studies may have little application to
humans. Among the concerns of applying animal
research to humans are the issues of species-specific
effects, peculiar responses to opiates in general, and
imperfections and inconsistencies in methodological
design.18,19 However, on the basis of limited human
research, it is becoming clear that certain opioids may
provide better analgesia for females.

There is a limited but growing body of evidence sug-
gesting that certain opioids demonstrate greater efficacy
in females who have pain. The findings of multiple stud-
ies that evaluated the use of patient-controlled analgesia
for the management of postoperative pain following var-
ious types of surgeries were combined in a recent arti-
cle.20 Analysis of gender differences in analgesic use was
evaluated not in terms of a decrease in pain, but rather
the consumption of analgesic medication. Eighteen
studies that enrolled 2,055 patients (1,014 males and
1,041 females) using opioid agonists were reviewed. In
10 of these studies, males (n = 959) consumed signifi-
cantly more opioid analgesics in the immediate postop-
erative period than did females, averaging 2.4 times the
rate of opioid consumption by females. In all but 1 study,
opioid use was not associated with body weight, rather
differences were based on gender.

In the remaining 8 studies, no significant difference
was found in analgesic consumption. Most of these 8
studies enrolled small numbers of patients, and 3 had
unequal numbers of patients in each gender group.

Following this critique, the authors proposed a
series of studies to evaluate the response of males and
females to κ-opioid analgesics compared with response
to µ-opioid analgesics following surgery for removal of
third molars, which is associated with moderate to
severe postoperative pain.20 All patients received intra-
venous diazepam, nitrous oxide, and a local anesthetic
without vasoconstrictor. The same oral surgeon per-
formed all procedures. A Visual Analogue Scale was
used to rate the patient’s perception of pain every 20
minutes for a total of 2.5 hours following administra-
tion of the study drug. In the first study, some patients
received a preprocedure dose of baclofen, which has
been shown in some animal studies to produce anal-
gesic effects when administered intrathecally or
supraspinally.20,21 The subjects randomly received
either intravenous morphine (µ-opioid agonist) or
intravenous pentazocine (κ-opioid agonist/µ-opioid
antagonist).

The analgesic efficacy of morphine was enhanced by
the preprocedure administration of baclofen. However,
no gender difference was identified in either the mor-
phine alone group or in the baclofen-morphine group.
Findings in the pentazocine groups (with or without

AANA Journal/December 2002/Vol. 70, No. 6 477

Female prevalence Male prevalence

Fibromyalgia Pancreatic disease

Raynaud disease Duodenal ulcer

Rheumatoid arthritis Ankylosing spondylitis

Multiple sclerosis

Postdural puncture headache

Table 1. Gender prevalence of selected painful
disorders
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baclofen) revealed that females reported a better anal-
gesic effect than did males.

A follow-up study with a new group of subjects was
conducted.20 With the same research design, subjects
were assigned to receive morphine alone, morphine
and baclofen, pentazocine only, or pentazocine and
baclofen. Females again reported consistently better
analgesic effects than did males, leading to the sugges-
tion that females have a better analgesic response to κ-
specific opioids than do males. This led researchers to
attempt to identify whether there were differences
among the κ-specific opioids. Thus, a third study was
conducted in a new set of subjects to determine
whether there was any gender difference when butor-
phanol and nalbuphine (both κ-specific opioids) were
compared.20,22

The same research design was used; however, sub-
jects were assigned to receive either nalbuphine alone
or butorphanol alone. Males and females experienced
analgesia for 60 minutes following nalbuphine admin-
istration, with females reporting a greater analgesic
effect. Males began to experience a decline in analgesia
60 minutes following nalbuphine administration, and
females reported analgesia for the duration of the
experiment (180 minutes). At the conclusion of the
experiment, males were experiencing a substantial
amount of pain, whereas females continued to report
analgesia. The analgesic effects of butorphanol were
found to be similar among males and females.

These observed differences have been theorized to
be due to a multiplicity of factors such as differences in
pharmacodynamics or pharmacokinetics, differences in
the neural circuitry of males and females and how they
process information, differences in the nature of pain
receptors, and the presence of hormones interacting
with medications to provide synergistic or antagonistic
effects.9,10,14,15,20 A final consideration in explaining
these differences may lie in the role of unidentified or
unappreciated factors.9

Gender differences in pain perception
Studies that have attempted to determine the existence
of differences in pain perception between females and
males have 2 relatively consistent findings: females
have lower pain thresholds than males, and females
have a lower pain tolerance than males.3,9,10,20 Pain
threshold is defined as the minimum amount of stimu-
lation that reliably evokes a report of pain in an indi-
vidual. Pain tolerance is the amount of time that a con-
tinuous stimulus is endured by an individual or the
maximum amount of painful stimulus endured by an
individual.10 The measurement of pain perception is by
definition a subjective experience. It is difficult to accu-
rately assess and quantify pain because it is a daunting

task to control for confounding variables (Table 2).
In 1993, Bendelow2 reported results of a qualitative

study examining differences in pain perception
between the sexes and the influence that gender might
have on its perception. The study was completed in 2
phases and explored the beliefs of patients regarding
health, pain, and illness. Females believed their own
ideas about fear and anxiety affected their perception of
pain.2 This was interpreted to mean that females dwell
on the psychological aspect of pain, that is, the emo-
tional aspect, whereas males emphasize the physiologi-
cal aspect of pain, ignoring the influence of emotions.10

In this study, 66% of females and 33% of males
believed that females were better able to cope with pain
than were males. Justification for these beliefs included
the pain and discomfort associated with the menstrual
cycle and the ability of females to endure the pain of
childbirth. This perception contrasts with the consis-
tent findings regarding the aforementioned differences
between the sexes in pain tolerance and pain threshold.
The apparent disparity between the sexes for pain per-
ception has yet to be explained by means of biological
reasons alone. Bendelow2 reported that the socializa-
tion process of boys, which is to refrain from emotion
associated with pain, leads to stoicism in adulthood.

Gender and reports of pain
Several studies have found differences in reports of
acute pain among the sexes. The relationship between
gender and symptoms of coronary artery disease were
evaluated to determine the actual incidence and report-
ing of acute myocardial infarction (AMI).10 The classic
symptoms of AMI correlated with the occurrence of
AMI more frequently in males than in females; that is,
females did not experience the traditional symptoms of
AMI as frequently as did males. Of note, males who
reported the symptoms of AMI were admitted to the
hospital at a higher rate than females reporting the
same symptoms. Such findings suggest that males are
treated more aggressively for reports of pain associated
with AMIs than are females and that females may be
misdiagnosed more frequently.

In another study, males and females underwent per-
cutaneous transluminal angioplasty to determine
whether there were differences in the ischemia-induced
pain during balloon inflation.6 Groups had similar pain
intensity scores. No relationship between the amount
of ischemia and pain intensity was found.

Gender bias in pain assessment and
treatment
The reporting and perception of pain by a patient
includes many variables. However, the management of
reported pain by a healthcare provider also must be



addressed. Various studies involving nurses and physi-
cians have indicated that the gender of the provider and
the gender of the patient may influence the treatment
of reported pain. It has been estimated that 40% of all
patients with cancer have undertreated pain, and nearly
25% of elderly patients with cancer residing in nursing
homes do not receive any treatment for cancer-associ-
ated pain.16 Although males and females both seem to
be undermedicated for acute and chronic pain, females
may be at a greater disadvantage.10 In fact, a multicen-
ter study by Cleeland et al7 of more than 1,300 outpa-
tients being treated for metastatic cancer confirmed the
inadequacy of prescribed analgesics.7 Guidelines devel-
oped by the World Health Organization were used to
determine the adequacy of prescribed analgesic med-
ications, and an index of pain management was devel-
oped based on the most potent analgesic administered
to the patient according to the reported level of pain. Of
the patients with pain, 42% were judged as lacking ade-

quate analgesia; females were 1.5 times more likely
than males to be undermedicated.

In a retrospective study, the records of 60 patients
who had undergone coronary artery bypass graft sur-
gery were reviewed to determine the frequency of pain
and sedation medication administered according to
gender. To control for physiologic variables, 30 males
and 30 females were matched for age, number of grafts
performed, and location of donor grafts (the internal
mammary artery is associated with more pain than the
saphenous vein harvesting due to surgical technique).
During the 72-hour postoperative period, males
received pain medication more frequently than did
females, and females received more medication for
sedation than did males. Also, the patients 61 years old
or younger received more pain medication than
patients 62 years of age or older.5 Why this occurred is
unclear because patients were closely matched to con-
trol for physiologic variables. However, since females
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Status of pain subject Level of anxiety

Health status

Hormonal status

Ethnicity

Social and cultural beliefs

Past pain experiences

Time of pain report Phase of menstrual cycle

Time of day

Time of year

Season-weather

Dimension/nature of pain Sensory—pain intensity

Affective—pain unpleasantness

Current or previous pain

Location of pain

Environment in which pain is reported Pain clinic

Waiting room

Hospital

Home

School

Gender of pain interviewer

Method of pain report Home diary

Questionnaire

Telephone survey

Face-to-face interview

Table 2. Interacting variables other than gender that may influence clinical pain reports
3,9
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seem to have lower pain thresholds and a lower pain
tolerance, females should have received pain medica-
tions more frequently.

A 1996 study evaluated 336 ambulatory patients
with human immunodeficiency virus infection for ade-
quacy of analgesic therapy.4 The method used for the
study by Cleeland et al7 was used. Of the patients, 85%
were identified as receiving inadequate analgesic ther-
apy, and females were significantly more likely than
males to have received inadequate analgesic therapy.

The disparity in pain management also has been iden-
tified in children. In a retrospective study of postopera-
tive prescriptions for analgesics and analgesic medica-
tion administration to children following cardiac
surgery, significantly more codeine was prescribed for
boys, whereas more acetaminophen was prescribed for
girls.10

There are few articles in the literature studying gen-
der bias of the provider. Physician attitudes and bias
have been the subject of some articles that reveal the
possibility of some influence of patient gender in physi-
cian approaches to treatment.1 Limiting the usefulness
of these studies is the fact that a majority of the respon-
dents are male physicians, and female physicians are
substantially underrepresented.

Summary and conclusion
The inherent complexity of quantifying pain between
individuals and the interrelationship of confounding
variables pose unique difficulties in assessing an indi-
vidual’s pain and providing adequate analgesia. In addi-
tion, the newly recognized psychological component of
pain raises the accurate diagnosis and treatment of pain
to a higher level of complexity. The recent trend in
medical research examining the differences between
males and females has identified distinctly differing
physiological responses to certain drugs (eg, opioids,
anesthetic agents, antidepressants), as well as gender
distributions for certain pathophysiologic states.

Several common themes reemerge from the litera-
ture regarding gender and pain. According to research,
females have a lower pain threshold and lower pain tol-
erance than do males, males and females have differing
responses to certain drugs, and certain painful condi-
tions show a specific gender distribution. As this area
of gender biology increases, more information will
become available to provide insight into these identi-
fied differences.

It seems that providers may base clinical decisions on
preconceived notions related to gender, and this may
affect patient outcome; however, this concept has yet to
be well studied. In fact, no studies are currently avail-
able that address either issue in the anesthesia care com-
munity. Potential implications of the undertreatment of

pain have been identified, and to avoid the negative
physiological and psychological problems associated
with the undertreatment of pain, it is imperative the
provider individualize the plan of care for pain manage-
ment to suit the specific needs of each patient. Increased
awareness among providers is paramount to minimizing
potential gender bias in clinical pain management.
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