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Facial attractiveness is a powerful cue that affects social
communication and motivates sexual behavior.1–3 Attractive
people are both judged4 and treated5 more positively, reflecting
the biased stereotypical notion that ‘beautiful is good’. Indeed,
beautiful faces are processed by the limbic reward system6 and
according to the same economic principles as non-social rewards.7

The human reward system has a high density of μ-opioid
receptors,8 which have an important role in affiliation and
attachment.9–11 Here, we causally test whether the healthy human
opioid system mediates facial attractiveness preference.
In rodents, μ-opioid (MOR) neurotransmission can increase both

hedonic value (‘liking’) and motivational salience (‘wanting’) of
rewards.12 When several rewards are available, MOR agonism
increases and antagonism decreases preference specifically for the

most valuable option. For instance, rats ate fewer palatable
cookies but not less standard chow after MOR antagonism,13

while MOR stimulation enhanced sexual ‘wanting’ of only estrous,
but not nonestrous, females.14 We predicted that antagonism of
the human opioid system would decrease, while MOR agonism
would increase ‘liking’ and ‘wanting’6 specifically for the
evolutionarily most valuable option, namely attractive opposite-
sex faces.
In this double-blind, placebo-controlled cross-over study, 30

healthy males (see Figure 1 and Supplementary Information) viewed
photographs of faces of varying attractiveness levels. In each
session, participants received a μ-opioid receptor agonist (mor-
phine 10mg), a nonselective opioid receptor antagonist (naltrex-
one 50mg) or placebo, and performed one ‘liking’ and one
‘wanting’ task (see Parsons et al.15). In the ‘liking’ task, participants
viewed each face for 5 s before rating attractiveness on a visual
analog scale with anchors ’very unattractive’ to ‘very attractive’. In
a ‘wanting’ task of fixed duration (3.65 min), participants increased
or decreased the preset viewing time of each face (5 s) by pressing

Figure 1. (a) In both the ‘wanting’ and ‘liking’ tasks, participants viewed faces from a purposely developed Oslo Face Database. The
attractiveness categories were calculated based on the ratings from an independent group of 20 male participants (the depicted female face
is from the ‘Most Attractive’ category). Thirty healthy males received a μ-opioid agonist (morphine 10mg), a nonselective opioid antagonist
(naltrexone 50mg) or placebo (per-oral) on three separate days. In the ‘wanting’ task, participants could press one of two arrow keys to view
the image for longer (‘keep’) or shorter (‘change’) time than the preset 5 s, without altering total task duration. To account for the data loss due
to technical error of the ‘liking’ task, seven more participants were tested using the same paradigm. In the ‘liking’ task, participants rated
attractiveness of each face using a VAS scale. (b) Morphine treatment enhanced and naltrexone treatment decreased men’s ‘liking’ of the most
beautiful female faces (ratings on the VAS scale from 0 to 10). (c) ‘Wanting’ of attractive females, as measured by the total of ‘keep’ button
presses, was similarly affected by opioid manipulations. However, morphine also increased motivation to avoid viewing the least attractive
female faces, as measured by the total of ‘change’ button presses. *Po0.05.
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buttons to keep looking at the same face or change by proceeding
to the next face.15

Linear multilevel (mixed models) regression analysis was
employed to assess viewing times and 2.5-SD-trimmed ‘keep’ or
‘change’ button-press data from the ‘wanting’ task, and attrac-
tiveness ratings from the ‘liking’ task. Main factors were drug,
attractiveness and gaze direction. Control variables were session
number, stimulus order, image set and OPRM1 group (AA or GA;
see Supplementary Information).

‘WANTING’ TASK
Both morphine and naltrexone decreased the average viewing
time by ~200 ms compared with placebo (main effect of drug,
F(2,1208) = 3.6, P= 0.026). However, a planned contrast of keep
button-press data revealed the expected pattern of ‘wanting’
increases with morphine and decreases with naltrexone for the
most attractive female faces (M>N, t= 2.56, P= 0.011, Cohen’s
d= 0.95, Figure 1b). Yet, for the least attractive females, morphine
increased ‘wanting’ to change the photo, relative to placebo and
naltrexone treatment (M>N, t= 2.52, P= 0.012, Cohen’s d= 0.94).
Analysis of total key-presses per image revealed a significant
increase in ‘wanting’ behavior after morphine relative to
naltrexone treatment (F(2,1206) = 5.2, P= 0.006, M>N, t= 3.18,
P= 0.001, Cohen’s d= 1.18), consistent with opioid mediation of
human motivational preference for faces.

‘LIKING’ TASK
In line with our prediction that the opioid system mediates ‘liking’
for the evolutionarily most valuable option, attractiveness ratings
were significantly higher after morphine compared with naltrex-
one treatment only for the most attractive female faces (M>N,
t= 2.13, P= 0.034, Cohen’s d= 0.91, Figure 1b, data from 23
participants, see Supplementary Information). The main effect of
drug did not reach significance (F(2,1314) = 1.8, P= 0.16).

Our results offer the first evidence that pharmacological
manipulation of the human MOR system affects both aesthetic
evaluation of and motivation for viewing opposite-sex faces. In
line with findings from rodent literature,13,14 the effects of the
MOR manipulations were strongest for the most valuable stimuli,
that is, the most beautiful women. Morphine increased and
naltrexone decreased men’s ‘liking’ of these faces. We also
observed an increase in ‘wanting’ behavior after morphine relative
to naltrexone treatment, indicating that manipulation of the
opioid system affected participants’ motivation to expend effort.
Specifically, activation of the opioid reward system with morphine
not only increased ‘wanting’ key-press behavior to keep viewing
the beautiful faces but also increased motivation to avoid viewing
the least attractive faces.
The two components of reward, hedonic evaluation (´liking´)

and motivational salience (´wanting´) were previously shown to

partially dissociate when men viewed female faces of varying
attractiveness levels,6 and when males and females viewed
images of infants.15 The current study revealed an opioid-related
increase in motivation to avoid the least attractive female faces,
which was not mirrored by changes in reported attractiveness of
these faces. For the most beautiful faces, however, the MOR
manipulations affected ‘liking’ and ‘wanting’ similarly and in the
expected directions.11 Together, these findings suggest that the
human opioid system may mediate social motivation by enhan-
cing the salience and reward appraisal of the most valuable
stimuli, while inhibiting ‘wanting’ of less valuable social cues.
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