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Abstract
Background: There is ample research to support the existence of bias in
the perception of others’ pain. Both studies involving health-care
professionals and student surrogate samples have found that, firstly, pain
is under-perceived when using nonverbal cues to gauge another’s suffering
and, secondly, that personal characteristics of both the viewer and the
target (such as gender) can bias pain perception, affecting the allocation of
help. However, the extant research shows conflicts about the direction of
the bias that target gender exerts on pain perception. Our study aims to
address these challenges by examining whether under-perception of pain
can be attenuated or exacerbated with gender primes and how target
gender affects nonverbal pain perception, in particular.
Methods: University students (N = 120) were primed with either
masculine, neutral, or feminine concepts followed by photos of male and
female targets displaying various levels of pain and asked to quantify the
photographed targets’ distress.
Results: Participants perceived lower target distress when this task was
preceded by a masculine gender prime, as compared to a neutral or
feminine gender prime. Pain was underestimated for all targets; however,
this underestimation was significantly more pronounced for female
targets.
Conclusions: These results suggest that gender cues may influence the
perception of observed pain and, as a result, clinical decision making. They
also support the conjecture that nonverbal pain cues may be
under-perceived in women.

1. Introduction
Pain is one of the most common and disabling symptoms that patients experience (Coté et al., 1998;
Guereje et al., 1998; Elliot et al., 1999). Being able to
control pain through medical intervention is therefore essential both for maintaining a patient’s quality
of life and for guaranteeing satisfaction with the
health care being received (Hanna et al., 2012). Many
patients do not experience adequate pain management; however, up to 17% of inpatients are not fully
satisfied with the quality of pain management that
their health-care teams provide, and this percentage
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increases in groups who find it hard to communicate
their pain needs, such as children (Gill et al., 2013),
patients with dementia (Fuchs-Lacelle, 2008), and
non-anglophones in anglophone hospitals (Jimenez
et al., 2012). Patients with impaired communication
may be at particular risk of under-treatment, as
health-care practitioners have been shown to not
perform well in recognizing pain from nonverbal cues
(Kappesser and Williams, 2002).
The goal of the present study was to test a proposed
method of counteracting the tendency to underestimate the pain of others by increasing sensitivity to
nonverbal cues of pain via priming thoughts related to
© 2014 European Pain Federation - EFIC®
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What’s already known about this topic?
• Pain is under-perceived when using nonverbal
cues to gauge another’s suffering.
• Personal characteristics of both the viewer and
the target can bias pain perception.
What does this study add?
• Priming masculine thinking reduces sensitivity to
observed pain.
• The under-perception of other’s pain depends on
the gender of the person in pain: women’s pain is
perceived more inaccurately than men’s pain.

gender. Femininity is associated with empathic and
nurturing behaviour (Hoffman, 1977; Eagly and
Steffen, 1984), which typically presumes care for, and
sympathy with, others. This, in turn, requires attending to distress cues from others in order to recognize
the need for care. As women have been found to be
more interpersonally sensitive than men (Hall, 1984;
Hall and Schmid Mast, 2008), reminding participants
of times that they behaved in stereotypically feminine
ways (e.g., relied upon others for help) may prime
femininity and associated behaviours (Deaux and
Major, 1987) – such as heightened attention to
nonverbal cues. Masculine primes would predictably
have the reverse effect on sensitivity to nonverbal
cues. Both primes were therefore predicted to produce
changes in participants’ perceptions of another person’s pain and another’s need for help. Thus, the
primary hypothesis was that femininity primes would
increase perceptions of targets’ distress, whereas masculinity primes would decrease perceptions of targets’
distress. To test this, we used gender role primes previously shown to influence self-reports of pain
(Fowler et al., 2011).
A secondary objective of the study was to account
for target gender in others’ pain perception. Both
health-care professional and student samples have
shown that target gender has an effect on pain perception and management decisions, which is not
resultant from the explicit use of such demographics
in decision making but a result of unconscious bias
(e.g., Weisse et al., 2003; Hirsh et al., 2010; Stutts
et al., 2010). However, the direction of this bias is
unclear, with conflicting results from study to study;
this may be due, in part, to composite pain stimuli,
which can include both verbal and nonverbal aspects.
This experiment therefore examined target gender as a
co-factor in nonverbal pain perception.
© 2014 European Pain Federation - EFIC®
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2. Method
2.1 Stimuli
Undergraduates (N = 18, 9 women) participated in a coldpressor task while being videotaped. Participants were
instructed to lower one of their bare forearms into a large
container of water maintained at 4 ± 2 °C while facing the
camera and to continuously move the arm lightly from side
to side for as long as they could withstand the cold. Every
10 s, an experimenter asked each participant to rate how
much pain he or she felt at the current moment, on a scale
from 1 (no pain at all) to 10 (very painful; have to take my
hand out now). The experimenter recorded the self-reported
pain ratings at 10-s intervals for the duration of each
immersion. Later, the still frames from the videos were
extracted for the highest self-reported level of pain (pain
level = 10). The background was cropped from these pictures, while colour was left intact to better convey shifts in
blood flow (e.g., flushing or paling). Still frames were also
extracted for pain levels 0–1, 3–4 and 7–8, where available,
for each target. These were used to represent a sample of
‘low pain’ expressions, representing instances of mild discomfort that the targets themselves judged as not in need
of relief. Here, we focused principally upon pain level 10,
as that is the point at which the targets would be in need
of assistance and most likely to present veridical expressions of pain.1

2.2 Participants
In total, 60 male and 60 female students in an introductory
psychology course participated in the main portion of the
experiment; 20 men and 20 women were assigned to each of
the three conditions (40% Caucasian, 60% East/South
Asian).

2.3 Procedure
Participants were asked to respond in writing to one of three
prompts borrowed from Fowler et al. (2011), which served
as experimental primes. In the masculinity prime condition,
participants wrote about three instances in which they
behaved in the following ways: ‘I didn’t back down from my
ideas’, ‘I took on a leadership role’ and ‘I strove to be the
best’. Participants in the femininity prime condition wrote
about three instances in which they behaved in the following
ways: ‘I relied on others for help’, ‘I demonstrated selflessness’ and ‘I empathized with others’ feelings’. In the

1

Ratings of the facial expressivity of male and female targets
made by a separate sample of participants showed no significant differences according to target gender [t(18) = 0.90;
p = 0.37; r = 0.21].
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3. Results
The dependent variables (target upset, discomfort,
need for help and need for pain medication) were
submitted to factor analysis overall and at each combination of target gender and pain level; they were
found to load onto a single factor (all variances
explained >67%, Cronbach’s α > 0.89 for all iterations) and were therefore averaged to form a single
composite variable of distress.3
Firstly, we wanted to ensure that subjects perceived
targets in high pain as being more distressed than
those in low pain. A linear contrast of the mean distress ratings of the photos extracted from the individual pain levels showed that participants’
perceptions of target distress increased from the lowest
pain level (0–1; M = 1.66; SE = 0.46), through intermediate pain levels (M = 2.35; SE = 0.48), up to the
highest pain level (10; M = 3.33; SE = 0.48) [F(119,
1) = 251.60; p < 0.001; η2partial = 0.68]. Thus, perceivers
accurately attributed the highest distress rating to the
high-pain target expressions. However, participants
grossly underestimated target pain at all pain levels;
e.g., self-reported pain levels of 10/10 were perceived,
on average, as a 3.3/10 by observers.

6
5
Pain rating

neutral (control) condition, participants responded to three
gender-neutral prompts, recalling instances of the following:
‘I travelled by car’, ‘I took public transport’ and ‘I rode a
bike’.2
Directly afterwards, participants completed the second
part of the experiment, which was presented as unrelated.
In this part, participants saw the photos of targets in pain,
presented one at a time in random order, repeated in four
randomized blocks. Each block asked participants to rate
the stimuli on a single dependent variable: how much discomfort the target was in, how hurt the target appeared to
be, how much the target needed help, and how much the
target appeared to need pain medication. These four dependent variables were considered to collectively represent
‘distress’.
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Figure 1 Effects of priming condition on distress composite ratings. Bars
represent the mean score in each prime condition and variances indicate
standard errors of the means for female and male target faces.

Next, we wanted to examine the effects of the
gender primes on perceptions of distress in the highpain expression group. A mixed-model analysis of
variance (ANOVA) was run using the within-subject
factor of target gender and the between-subject factor of
participant priming condition.4 This model showed a significant effect of target gender [F(1, 117) = 247.90;
p < 0.001; η2partial = 0.07], such that men were seen as
being more distressed than women; as well as a significant effect of priming condition [F(2, 117) = 3.66;
p < 0.03; η2partial = 0.06; Fig. 1]. The interaction of
target gender and priming condition was not significant [F(2,117) = 0.30; p = 0.74; η2partial < 0.01]. A
planned contrast confirmed our prediction that distress perception increased linearly from the masculine
condition to the neutral condition to the feminine
condition (p = 0.012). Bootstrapped simple effects
comparisons revealed that the masculine priming condition differed from the neutral priming condition
[t(78) = 1.95; p = 0.05; r = 0.22] and the feminine
priming condition [t(78) = 2.63; p = 0.01; r = 0.29];
the feminine and neutral conditions did not significantly differ, however [t(78) = 0.55; p = 0.56;
r = 0.06].

4. Discussion
2

A separate sample of participants rated the masculinity and
femininity of the prompts as a manipulation check. Feminine prompts were seen as more feminine than masculine
[t(18) = 4.05; p < 0.001; r = 0.69], masculine prompts were
recognized as more masculine than feminine [t(18) = 4.22;
p < 0.001; r = 0.71], and neutral prompts did not significantly differ in ratings of masculinity and femininity
[t(18) = 1.49; p = 0.15; r = 0.33].
3
A replication of the study using ‘pain’ as a single dependent
variable showed similar results, with masculine primes
leading to significantly lower perception of target pain
[F(2,45) = 4.55; p = 0.016; η2partial = 0.17].
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An individual’s state of mind might influence his or
her sensitivity to another person’s pain. Here, we
found that gender role primes affected the way that
participants rated facial cues to distress and pain. Sup4
A similar ANOVA including participant’s gender as a
between-subject factor showed no difference between male
and female participants [F(1, 114) = 0.02; p = 0.86;
η2partial < 0.001]; we therefore report the trimmed model
here.
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porting our hypothesis, participants primed with masculinity judged high-pain targets as less distressed than
did participants primed with femininity. These results
support the conjecture that pain perception can be
easily manipulated (e.g., Chibnall and Tait, 1999; De
Ruddere et al., 2011; De Ruddere et al., 2013). Moreover, the manipulations we used reflect circumstances
that may often be encountered in the real world; it is
easy to imagine that, in the competitive climate of a
hospital or a clinic, health-care practitioners are
encouraged to be the best in their group or field.
Although such striving may be admirable, this encouragement may also promote a masculine mindset
(Leszczynski, 2009), ironically hindering the practitioner’s goal by interfering with the ability to be sensitive
to patient distress. Indeed, physicians and nurses often
underestimate patient distress (Choiniere et al., 1990;
Marquié et al., 2003; Lesho et al., 2009), suggesting
that factors related to the medical environment might
contribute to a deficit in interpersonal sensitivity.
Future research may wish to isolate candidate factors
and directly test whether the often-competitive nature
of the medical setting could actually undercut practitioners’ performance.
Fortunately, our data also suggest that there may be
a way to counter these effects. By consciously maintaining a less masculinized environment (e.g., one that
focuses on collaboration, not only achievement), it
may be possible to decrease the discrepancy between
targets’ self-perception of pain and observers’ perception of the same pain in only a few minutes with only a
minor intervention. Furthermore, we used a single
prompt to successfully manipulate perceivers’ pain
ratings. It is therefore possible that if such prompts were
recurrent over time, they might create a climate more
amenable to sensitivity to nonverbal cues of pain.
The finding that women were perceived as experiencing less distress than men is surprising in light of
previous research reporting that women were judged
as experiencing more pain than men (Stutts et al.,
2010). The suggestion that women may be overmedicated (or men under-medicated) by clinicians
treating pain has been supported in some inpatient
hospital settings (Visentin et al., 2005; Anthony et al.,
2008). However, the reverse effect has been found in
other studies. Riva et al. (2011) showed that participants were less accurate and slower in identifying pain
on female faces when making judgements about the
presence of pain in male and female targets. Similarly,
Coll et al. (2012) found that participants judged pain
in a male face to be increased in intensity, and pain in
a female face to be decreased in intensity, when the
participants themselves were experiencing discomfort.
© 2014 European Pain Federation - EFIC®
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These findings are supported by actual events in the
field, as it has been found that men receive more
analgesics than women in pre-hospital (emergency
room) visits for isolated extremity injuries (Michael
et al., 2007).
This study chose to focus exclusively upon nonverbal pain cues. Therefore, the finding of pain medication over-prescription to women in certain contexts
could simply represent the effects of other elements of
communication superseding nonverbal cues in a situational manner. When considering research using pain
ratings as an outcome, the results of this study support
the findings of Riva et al. (2011), showing that female
expressions of pain are slower and less accurately perceived. Although Stutts et al. (2010) found different
results, they employed virtual human technology to
create their target stimuli; therefore, it is possible that
some level of expressiveness may have been lost,
given that computer simulations of human faces
imperfect.
With regard to virtual technology, it is of note that
computer models using the facial action coding
system (FACS) are quite accurate at judging target
pain (Craig et al., 1991; Kunz et al., 2006; Ashraf
et al., 2009). In these studies, men and women
appear not to differ in expressiveness when FACS
computer models are used to judge pain. Therefore,
it is likely a human factor that biases participants to
judge women as being in more pain than men at
equal pain levels. The finding of under-perception of
pain in female targets shown in this study might be
explained by the differences in gender norms for
nonverbal expression. Because women are encouraged to express emotion, whereas men are often
taught to suppress it (Gross and John, 1995; Flynn
et al., 2010), it is plausible that participants implicitly
or explicitly assumed that women would more
readily react to high pain levels than men – in other
words, that it would take more pain for a man to
show a given pain expression than it would for a
woman to show the same expression. Additional
research is needed to test this explanation directly.
Similarly, this departure from past findings could
also be the result of a different participant pool. The
present work is limited by its use of university undergraduates as participants. Extending this research to
clinicians, health-care providers, or medical students
as participants would be helpful for generalizing the
findings to medical personnel. Furthermore, it would
be optimal to use pictures with higher levels of distress, which could provide a closer approximation of
the levels of pain typically requiring treatment with
analgesic medication.
Eur J Pain 18 (2014) 1452–1457
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Despite these shortcomings, it is of value to know
that pain perception is influenced by perceiver biases
and that it is fairly malleable. Although there may
be individual differences in overall sensitivity to
nonverbal cues related to a number of factors (e.g., Hall
and Andrzejewski, 2008), it is important to understand
how situational variables can also exert similar effects.
Such knowledge not only increases awareness of the
importance of social-environmental variables for
patient treatment but also provides opportunities for
remediation of both situational and potentially idiosyncratic deficits in interpersonal sensitivity.
Indeed, the finding that ephemeral gender role
primes can affect perceptions of distress has practical
implications. There are many instances in daily life
when gender roles would be primed (e.g., via media,
apparel, social interactions), so it is reasonable to
expect that the same effects found in this study could
occur commonly in everyday life. In the medical
environment, which is success-orientated and maledominated both in absolute gender distribution
(WHO, 2003) and in the prevailing social climate
(Bickel, 2001; Risberg et al., 2009), it is reasonable to
assume that physicians of both genders face a masculinized environment that can negatively impact
pain perception. If something as apparently innocuous as a reference to accepting help can trigger
increased perceptions of distress and need for
medical attention, it is easy to see how bias could be
both introduced and prevented in medical care.
Research into such psychological effects on care
administration would be valuable for assuring patient
satisfaction and better health-care practices. Such
research should aim to consider the perspectives of
both the patient and the health-care practitioner, as
it is the interaction of these perspectives that sits at
the heart of the medical profession. In a time when
medicine is becoming increasingly more personalized
and patient-centred, it is important to understand
the factors that could prejudice this idiosyncratic
approach, both for the sake of being more selfaware and accountable during treatment, and
to design rational countermeasures against this
prejudice.
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