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Effect of Sex and Gender on Drug-Seeking
Behavior During Invasive Medical Procedures1

Verena J. Stinshoff, BS, Elvira V. Lang, MD, Kevin S. Berbaum, PhD, Susan Lutgendorf, PhD, Henrietta Logan, PhD
Michael Berbaum, PhD

Rationale and Objectives. To assess how sex affects patients’ drug-seeking, pain, and anxiety during interventional
cedures.

Materials and Methods. Data from 159 patients were derived from two control groups of a prospective randomized t
Seventy-six patients were male, 83 female. Patients in the standard group (n� 79) received the standard care typical for
the institution; patients in the attention group (n� 80) had an additional empathic provider who stayed with them
throughout the procedure. All patients were asked every 15 minutes to rate their pain and anxiety on 0–10 self-ratin
scales. All had access to intravenous sedatives and narcotics through a patient-controlled analgesia model. Univari
ysis of variance with a between-patient factor for group and another between-patient factor for sex was used.

Results. There was a significant interaction between group attribution and sex with regard to drug request and pain
anxiety ratings. Patients in the attention group requested significantly fewer drugs than patients in the standard gro
asked for more drugs than women under standard care, but for less in the attention group. Pain and anxiety ratings
women were significantly lower in the attention group compared with standard treatment, but for men, there was no
nificant difference.

Conclusion. Although both men and women benefit from the presence of an empathic provider during invasive med
procedures, men benefit more in terms of medication reduction, whereas women benefit more in terms of pain and
reduction. Awareness of these gender-specific differences can aid in formulation of patient-specific treatment plans.
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It is generally accepted that men and women exhibit i
portant differences in their experiences of pain and an
ety (1,2) and tend to resort to gender-specific coping
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strategies (2). Studies have shown that men and wom
differ in their sensitivity toward painful stimuli, their
physiologic response, and in their metabolism of analg
sics and sedatives administered for treatment (3–7). F
example, Cicero et al. (8) state that males might have
greater analgesic response to opiate medication than
males, whereas Ciccone (7) suggests that men need
higher amount of medication for equivalent effects. Ho
ever, few of these considerations enter medication gu
lines in the procedure room (7,9). Because one might
pect sex (the genetic aspect) and gender (the socializ
component) to influence patients’ experience and nee
we evaluated whether men and women differ in their
drug-seeking behavior and their experience of anxiety
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pain during interventional radiologic procedures. In addi-
tion, we introduced an empathic provider to evaluate the
effect of social support on patient drug requests and pain
and anxiety reports.

MATERIAL AND METHODS

Patients

Patient data were derived from the two control groups
of a prospective randomized study of three groups that
assessed the effect of a hypnotic intervention on patients’
comfort during interventional radiologic procedures (10).
In this study, 241 patients were randomized into a stan-
dard group (n � 79), attention group (n � 80), and hyp-
nosis group (n � 82). The prior publication of this study
did not assess the effects of sex and gender; this is a sub-
sequent analysis of data.

Patients in the standard group received the standard of
care typical for the institution; attending nurses were in-
structed to behave naturally and to do their best to com-
fort the patients. However, interaction with the patient
during the procedure was inconsistent.

In the attention group of the original study, an addi-
tional provider stayed with the patients throughout the

Table 1
Subject Characteristics

Characteristic

Standard Group (N

Men (n � 36) W

Age (yr); average (range) 54 (19–82)
Weight (kg); average 79.92
Race

White 32
Black 4

Procedure
Arterial 24
Venous 8
Arterial and venous 1
Nephrostomy 3

Disease Category*
Category 1 9
Category 2 21
Category 3 5
Category 4 1

Prior procedures; average 5.12

*Disease categories: 1 � benign; no threat to limb or life; 2 � be
acutely life-threatening.
procedure and displayed a standardized empathic behav-
ior. This group, originally designed to account for the
effect of socialization that would inevitably take place in
the hypnotic intervention group, lacked the therapeutic
ingredient (hypnosis). The attention group, therefore,
seemed ideally suited for the purpose of this new study.
The original study’s hypnosis group was omitted because
it contained a treatment intervention that is not yet stan-
dard in a procedure suite.

Subjects for the study were patients referred for diag-
nostic and therapeutic peripheral arterial, venous, and per-
cutaneous renal interventions, and who were able and
willing to give written informed consent. Excluded were
those who suffered from severe chronic obstructive pul-
monary disease, psychosis, intolerance toward midazolam
or fentanyl, those who were pregnant, unable to hear or
understand English, or failed the Mini-Mental State Exam
with a cutoff of 24 of 30 possible points (11).

The study comprised 159 patients: 79 patients under
standard care and 80 patients in the attention group. Ages
were 18 to 92 years (average 55 years); 76 of 159 (48%)
were men (Table 1). Randomization resulted in relatively
homogenous groups of patients; there were no significant
differences between the two groups on key characteristics
such as baseline pain and anxiety levels. No patients

) Attention Group (N � 80)

n (n � 43) Men (n � 40) Women (n � 40)

(20–92) 58 (24–84) 51 (18–80)
3.71 85.23 73.71

2 39 36
1 1 4

9 26 23
1 11 6
4 1 5
9 2 6

5 14 20
0 21 16
7 5 3
1 0 1
4.15 6.23 4.35

, threat to limb or organ, no threat to life; 3 � malignant, 4 �
� 79

ome

56
7

4

1
1

1
2

nign
withdrew from the study during the time of observation.

391



STINSHOFF ET AL Academic Radiology, Vol 11, No 4, April 2004
Empathic Providers
The additional provider remained in close proximity to

the patient during the entire procedure. Providers were
two male and two female staff members (one female
nurse, one male psychology graduate student, and two
medical students). A training manual (published in abbre-
viated form [(12)] was used to define and standardize at-
tentive behavior. Structured attentive behavior included
matching verbal and nonverbal communication patterns
(eg, sitting at the same height as the patient), attentive
listening, giving the patient a feeling of control over the
situation (“Let us know at any time what we can do for
you” ), encouragement, and avoidance of negatively
loaded suggestions (eg, “How bad is your pain?” or “You
will feel a sting and burn now” ). Patients were instructed
to concentrate on a competing feeling such as fullness,
numbness, coolness, or warmth when painful stimuli were
imminent.

Assessment of Pain and Anxiety
Patients were asked before and every 15 minutes dur-

ing the procedure to rate their pain and anxiety on 0–10
linear numerical scales. Because dimmed lights and im-
mobilization of patients in the X-ray equipment made the
use of visual scales cumbersome, verbal scales were used
with 0 � no pain at all and 10 � worst pain imaginable,
and 0 � no anxiety at all and 10 � terrified. Such verbal
pain scales have been validated for clinical research
(13,14). Reliability and validity of the verbally adminis-
tered anxiety rating has been shown previously (15).

Drugs
Drugs were administered in a patient-controlled anal-

gesia/sedation model that would reflect patients’ needs
and drug-seeking behavior. Patient-controlled analgesia/
sedation is well suited for acute pain management during
and after medical procedures and is thought to enhance
comfort while providing patients with a means of control
(16,17). Patients were given a button that signaled the
attending nurse to deliver, through an indwelling intrave-
nous access, 0.5 mg of midazolam � 25 �g of fentanyl
per request up to four times, with a lockout time of 5
minutes, with a subsequent lockout time of 15 minutes.
Medication was withheld during the lockout times or if
systolic blood pressure was � 89 mm Hg, oxygen satura-
tion fell below 89%, or the patient developed slurred
speech or became poorly arousable. Fentanyl and midazo-

lam, in addition to patient-controlled analgesia/sedation,
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were given for safety when patients spontaneously com-
plained of significant distress, moved excessively so that
the procedure was jeopardized, verbally requested medi-
cation, or blood pressure rose de novo above 180 mm Hg
and did not normalize after 20 mg of nifedipine. This
dosage regimen is within the standard of care for inter-
ventional procedures and is customary at the institution.
Drug use was calculated in drug units by designating that
1 mg of midazolam � 1 unit and 50 �g of fentanyl � 1
unit.

Statistical Methods
Effects of treatment on total units of drugs requested

and administered and on total procedure duration were
studied among the 159 patients using univariate analysis
of variance with a between-patient factor for treatment
group (standard, attention) and another between-patient
factor for sex group. Before analysis, logarithmic transfor-
mations were applied to remove skewness from the data
(ln (x � 1), or ln (x) if x could not be 0); however, all
results were presented in terms of the original scales (18).
These latter two analyses were repeated using patient
weight and age as covariates to assess their impact as an
explanation of differences in drug use between the sexes.

The repeated measured analysis of pain responses was
designed to characterize and compare trends in patients’
pain ratings for the two treatment conditions crossed with
sex groups (76 male patients, 83 female patients) over
time (19,20), because previous studies have shown that
pain increases over time. The analysis employed reports
from as many as 13 successive 15-minute intervals. The
dependent variable for these analyses was ln (pain
score � 1) to correct skewness; residuals appeared nor-
mally distributed, and no outliers were identified. For de-
scriptive flexibility, the statistical models included sepa-
rate parameters for intercepts and linear trends. Correla-
tions among residuals differed according to the time
between observations, declining with increasing separa-
tion (termed a banded or Toeplitz covariance structure),
and reaching negligible levels after six intervals; there
was a slight decrease in error variability in later intervals,
but not enough to model. These linear mixed models
were estimated using restricted maximum likelihood in
BioMeDical Program (BMDP) program 5V (21), which
provides unbiased estimates of the intercepts and slopes;
comparisons among slopes employed two-tailed Wald

statistics. Similar analyses were conducted for anxiety.
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RESULTS

Procedure Duration and Medication Use

Patients rarely received drugs beyond their requests; if
they did, they were given small amounts that did not af-
fect the overall outcome. Results are therefore given in
terms of drugs requested, not total drugs received. A two-
way analysis of variance demonstrated a significant main
effect of treatment group (standard group � 1.9 drug
units requested, attention group � 0.8 drug units re-
quested, F [1,155] � 20.47, P � .0001). The main effect
of sex was not statistically significant, but the interaction
of treatment by sex was statistically significant (F [1,155]
� 4.63, P � .05) such that the difference between medi-
cation requested in the standard group and attention group
was greater for males (1.4 drug units) than for females
(0.6 drug units) (Fig. 1). The same differences remained
when these analyses were repeated using weight and age
as covariates.

Time Course of Pain
The intercepts for all four treatment-by-sex combina-

Figure 1. Drug request by men and wom
tions were significantly different from zero (P � .0001),
but not significantly different from each other: patients
reported mild pain from the beginning of the procedure
with no difference in amount between the sexes or treat-
ments (Fig. 2).

Male patients.—Pain increased significantly over time
in the standard group (slope � .07, P � .01), and had an
upward trend in the attention group (slope � .06, P �
.089). The difference in the pain trends between the two
groups was not significant (P � .78).

Female patients.—Pain increased significantly over
time in the standard group (slope � 0.11, P � .0001), but
not in the attention group (slope � .03, P � .33). The
difference in the pain trends between the two groups was
significant (P � 0.05). This resulted in a widening gap
between the curves for standard and attention patients as
the procedures continued over time, which can be seen in
Fig. 2. Note that this was not the case for men.

Time Course of Anxiety
The intercepts for all four treatment-by-sex combina-

tions were significantly different from zero (P � 0.0001),
but not significantly different from each other; patients

the standard and attention group.
were anxious from the beginning of the procedure with
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no difference in amount between the sexes or treatments
(Fig. 3).

Male patients.—There was a significant linear trend
downward in anxiety for men in the standard group
(slope � �0.06, P � 0.001) and the attention group
(slope � �0.08, P � 0.05). The difference in anxiety
trends over time between the two groups was not signifi-
cant (P � 0.60).

Female patients.—A significant linear downward trend
in anxiety was seen in the attention group only (slope �

�0.06, p � 0.001), but not in the standard group
(slope � �0.02, P � 0.161). This difference in anxiety
trends over time was significant between the two groups
(P � .05). These results in a widening gap between the
curves for standard and attention patients as the proce-
dures continued over time, which can be seen in Fig. 3.
Note again that this was not the case for men.

Significant effects of sex.—The difference in slopes
between men and women was significant in the standard

Figure 2. Reported pain by men and wo
group.
group (P � .05), but not in the attention group (P � .56).
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DISCUSSION

In this study, both men and women requested signifi-
cantly fewer drugs in the presence of an additional em-
pathic provider, but the effect was much more pro-
nounced for men. A significant difference in drug-seeking
behavior between men and women only appeared when
the interaction between treatment (presence or absence of
the provider) and sex was tested. This strong dependence
on the treatment setting, in which drugs are taken for the
management of acute pain, may explain the varying re-
sults in the literature regarding gender differences. Men,
for example, have been shown to request more drugs than
women after surgery when given access to patient-con-
trolled analgesia (22,23), a setting closest to our standard
group condition. Terruzzi et al. (24), on the other hand,
found a different gender effect. They conducted a study
in which 249 patients undergoing colonoscopy were ran-
domized to receive a fixed amount of intravenous midazo-
lam (0.07 mg/kg) and meperidine (0.77 mg/kg) either im-

over time in standard and attention
men
mediately before colonoscopy or “on demand” during
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colonoscopy. In this study, male gender was associated
with a lesser probability of drug requests in the “on de-
mand” group when compared with women. This medica-
tion approach using only one fixed dose, however, is not
a true patient-controlled analgesia/sedation model, and
may also explain why 22% of all patients in the “on de-
mand” group would not be willing to undergo colonos-
copy in the future. One could speculate that this approach
provided insufficient analgesia.

Conceptual considerations can explain both men and
women needing more drugs: Cicero (8) states that men
might have a greater analgesic response to opiate medica-
tion than females, and would be expected to need fewer
drugs. On the other hand, Ciccone (7) concludes that
women need fewer drugs because, on average, they have
a lower body mass and thus fewer adrenergic receptors.
But women also have a greater relative volume of distri-
bution for highly lipophilic drugs than men (1.28 L/kg as
compared with 1.0 L/kg). In our study, results still held
after corrections were made for weight and age. This fur-
ther highlights the need to observe the context in which

Figure 3. Reported anxiety by men and
group.
drugs were sought.
Although men benefited more than women from the
additional provider in terms of reduced drug use, they
benefited less than women in terms of pain and anxiety
relief. The difference in the reporting of pain and anxiety
between the sexes seemed to be driven predominantly by
the relatively poor experience of women under standard
care conditions (Figs. 2 and 3).

In our study, men and women in both treatment groups
reported similar pain levels at the beginning of the proce-
dure and showed relatively similar and flat curves of pain
ratings over time in the attention group (men had a mar-
ginal increase in pain over time). Under standard condi-
tions, men’s pain increased significantly over time, but at
a slope that was not significantly different from the slope
in the attention group. For women, however, the increase
in pain over time and the difference between attention
and control conditions was highly significant, accounting
for the increasing gap between the curves in Fig. 2.

The increase in pain over time in the standard group is
consistent with laboratory research indicating that expo-
sure to acute pain makes individuals more attentive to

en over time in standard and attention
wom
external cues, such that they report increasing pain over
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time even in the absence of a painful stimulus (25). Pre-
vious pain research suggests sex-dependent differences in
the response to noxious stimuli, with females displaying
greater sensitivity (6). Thus a greater increase in pain
over time would not be surprising. The findings under
standard conditions also agree with population-based pain
research (reviewed in (2), which has shown that women
are more likely than men to report a variety of temporary
and persistent pains; and to report more severe pain, more
frequent pain, and longer duration of pain than men (6).
Women are described more often as active copers when
confronted with pain (44% of women versus 16% of men
in a study of patients with chronic lower back pain)
(2,26). Using drug requests as an external observable
mechanism of coping, one can conclude that women’s
ability to cope is not superior to that of men under stan-
dard conditions. The situation, however, changes dramati-
cally for women in the presence of an additional provider;
their pain curves much more resemble the flatter trends
found in men. However, this improvement in pain rating
was not associated with the same reduction in drug use as
found in men, suggesting that women adapted their drug
requests to a level conducive to their comfort in this treat-
ment setting.

When viewing the time curves for anxiety (Fig. 3), the
relatively poor performance of women under standard
conditions is even more striking. Anxiety ratings, as with
pain ratings, started at comparable baseline values for
men and women in both groups, and decreased similarly
for men in the attention and standard groups and women
in the attention group. Anxiety remained high for women
in the standard group.

Previous studies have shown an interaction between
pain and anxiety (1), but the mode of interaction is not
clear, and is likely different among men and women (1).
Sex differences in the organization of the nervous system
and hormonal differences can modify the experience of
anxiety and pain (2,5,7). The reduction in anxiety, and
thus stress, may possibly be the additional provider’s
greatest contribution to women’s comfort.

This study demonstrated that an additional provider
who displays structured empathic behavior has powerful
beneficial effects on comfort and drug use during inter-
ventional radiologic procedures. Whether the mere pres-
ence of an additional person would suffice or whether the
behaviors displayed were “ therapeutic” cannot be an-
swered. Previous studies (27,28) have shown that social
support is effective in attenuating particular indices of

physiologic reactivity (ie, heart rate and salivary cortisol)
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and thus in reducing stress. The assumption is that empa-
thy is helpful to patients. However, very few articles de-
fine empathy and how it can be measured reliably. There-
fore, we took recourse to define the provider’s behavior
so that others can train and evaluate their personnel ac-
cordingly. Furthermore, an additional provider in the pro-
cedure room can be a source of distraction for the pa-
tients. Distraction has been shown to decrease pain in
prior studies (29).

An interfering factor in our study could be the sex of
the provider. It may be possible that patients rate their
pain and anxiety differently in the presence of a provider
of the opposite sex than they would if asked by a pro-
vider of the same sex (30). This study unfortunately did
not permit a further differentiation, because only 17 pa-
tients in the standard group and 21 patients in the atten-
tion group had a male provider, which did not allow a
meaningful statistical evaluation. Because there is a domi-
nance of women in the nursing profession, we believe
that our study reflects typical clinical settings.

One may argue that one provider may have been more
“empathic” than another. However, analysis of the data in
the original study from which these data derived did not
demonstrate a provider effect. This is probably because
all providers practiced the key components of structured
attentive behavior based on a standardized and operation-
alized treatment manual (12). The display of similar em-
pathic behavior by all providers during the procedures
was also controlled by the recording of videotapes, which
were randomly rated by independent research assistants.

Based on the findings of this study, we conclude that
patients of both genders benefit from the presence of an
empathic person during invasive medical procedures, al-
though there are significant differences between men and
women. Men benefit more in terms of medication reduc-
tion, whereas women benefit more in terms of pain and
anxiety reduction. Awareness of these gender-specific
effects can aid in formulation of patient-specific treatment
plans. Standard dosage regimens should be replaced by a
tailored dose of drugs for each individual patient, espe-
cially taking into consideration sex and gender differ-
ences, to provide optimal drug therapy.
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