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Objective: A growing body of studies consistently demonstrates that social responsiveness toward others is influ-
enced by the neurohormone oxytocin. However, the potential role of oxytocin for self-perception remains
relatively unexplored. Thus, we investigated whether oxytocin administration influences the self-attribution of
positive and negative adjectives at the early, effortful stage of self-related information processing.
Methods: Sixty healthy male participants received either 24 I.U. oxytocin or a placebo in a randomized double-
blind study before completing a sorting task, in which they were instructed to co-classify, as fast as possible,
positive and negative adjectives into either self or non-self categories.
Results: Oxytocin-treated participants reported stronger positive attitudes toward themselves compared to
placebo.

Conclusions: The present findings demonstrate that oxytocin administration influences the early stage of self-
related information processing and suggests that the oxytocinergic systemmight be involved in psychopatholog-
ical conditions characterized by a negative representation of self.

© 2014 Elsevier Inc. All rights reserved.
Introduction

In everyday life, one's availability to engage in social interactions, to
trust others, and to understand others' emotions is deeply related to the
affective perception of the self. A positive attitude toward self is central
for the development of securely attached relationships in adulthood. By
contrast, negative self-view and insecure attachment style are more
likely associated with a diminished understanding of and responsive-
ness toward others' needs [1].

That the construction of perception of self and other are interrelated
during development is supported by extensive research evidence [2].
However, whether the perception of self and the perception of others
share the same brain mechanisms remains unclear.

A growing body of neurobiological studies consistently demon-
strates that the perception of and responsiveness toward others is
modulated by evolutionarily ancient neurohormones. In particular, the
neurohormone oxytocin influences several domains of complex social
behavior and social cognition in humans [3]. Specifically, increased
availability of oxytocin following intranasal administration increases
theperceptionof others as supportive during stress [3,4] and as pleasant
[5,6]. In addition, intranasal oxytocin administration modulates trust in
unfamiliar persons [7,8], leads to embracing of altruistic choices [9],
and promotes the recollection of feelings associated with attachment
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security in healthy individuals [10], although these effects seem
context- and person-dependent [11].

Open questions remain about the specificity of oxytocin effects and
whether a highly relevant neuropeptide in daily interactions with the
“other” might also be fundamental for the perception of self. Several
studies offer support for a possible involvement of oxytocin in influenc-
ing self-view. For example, oxytocin administration facilitates self-
attribution of positive socially-relevant personality traits on personality
scales [12], self-referential cognition during an autobiographicalmemo-
ry task [13], and the perception of being more other-focused (i.e., kind,
warm, caring) than self-focused [14]. In addition, oxytocin administra-
tionmoderates the negativemental appraisal of one's own performance
in individuals with high levels of anxious traits [15]. Oxytocin's effects
on prosocial choices might be associated with an increase of self-
confidence [16]. Most of the above-mentioned findings regarding
oxytocin's effects on self-view rely on self-report outcome measures.
However, the perception of self and others occurs before highly cogni-
tively mediated self-appraisal [17].

Whether oxytocin-mediated self-attribution of positive traits
emerges at the early, effortful stage of information processing is un-
known. Thus, the present study aims to investigate whether admin-
istration of oxytocin might boost the positive view about self at an
early stage of processing of stimuli. Indeed, oxytocin does induce be-
havioral effects on automatic, introspectively inaccessible processes
[18,19]. Thus, we investigated the effects of a single dose of intranasal
oxytocin on self-view using the single-category implicit association
test (SC-IAT, [17]). Like other implicit measures, this test is designed
to assess relatively automatic associations by asking a participant to
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react quickly and spontaneously and limiting highly cognitivelymediat-
ed introspection. Although self-view and other-view are difficult to sep-
arate and study independently, we acknowledge that several measures,
such as the SC-IAT, might be suitable to stress self-related responses
while reducing the possible effects of self-other comparisons [17].
In fact, the main difference between the SC-IAT and the classic implicit-
association test (IAT, [20]) is that in the classic IAT procedure the subjects
are asked to perform self versus other comparisons, whereas in the SC-
IAT the self-responses are stressed by excluding explicit social compari-
sons. Thus, the participants are induced to focus on self and reduce auto-
matic comparisons with others.

Methods and materials

Participants

Sixty healthy men, aged 20–30 (M = 23.7; SD = 2.8) years, were
recruited from the University of Freiburg, Germany, by distributed bro-
chures and flyers. The participants were randomly assigned to either
the oxytocin (n = 30) or placebo (n = 30) group in a randomized,
double-blind, between-subjects design. Twenty-five additional partici-
pants were involved for the selection of the stimuli. Self-reported history
of psychiatric illness, substance abuse, andneurological disorderwere the
exclusion criteria. All participants were native German speakers, non-
psychology students, and had normal or corrected-to-normal vision.

To control for possible baseline differences between groups with re-
spect to psychological characteristics and self-related view, one week
prior to the test (as in previous studies, [21,22]), all participants com-
pleted a set of validated questionnaires: the Adult Attachment Scale
(AAS, [23]), the Autism Spectrum Quotient (AQ, [24]), the Freiburg
Personality Inventory-Openness scale (FPI, [25]), the Interpersonal
Reactivity Index (IRI, [26]), the State-Trait Anxiety Inventory—Trait
Anxiety (STAI, [27]), and the State-Trait Anger Expression Inventory
(STAXI-T, [28]). As additional control for baseline group differences,
the participants completed a test of verbal intelligence (Wortschatztest,
WST, [29]). Furthermore, the participants completed the 12-itemMulti-
dimensional Mood Questionnaire (MDBF, [30]) prior to substance
administration. As additional control for substance-induced mood
changes, the participants also completed the MDBF after the testing
session.

The participants abstained from smoking, exercise, and alcohol dur-
ing the 24 h before the testing; they also refrained from consumption of
food and drink (except water) for 2 h prior to the test. On the testing
day, each participant self-administrated a single dose of either oxytocin
(24 I.U. in 6 puffs of Syntocinon-Spray, Novartis, Basel, Switzerland) or
placebo (containing all the ingredients except for the neuropeptide) in-
tranasally. After substance administration and prior to the SC-IAT test,
the participants completed an independent evaluation test of physical
size of other male individuals from pictures displayed on the computer
screen for a separated study. Because all participants evaluated the
same stimuli, we assume that this previous test had, if any, similar ef-
fects on the results reported in our study. Thus, after about 60 min
from substance administration, they completed the SC-IAT test. Finally,
all participants addressed two additional dichotomous questions to de-
tect possible side effects and made a guess as to the substance received.

The Institutional Review Board (IRB) of the University of Freiburg in
Germany provided ethical approval, and all participants signed written
informed consent.

SC-IAT procedure

The idea behind the SC-IAT is that individuals with a positive self-
view are faster to associate automatically oneself with positive rath-
er than with negative adjectives. Following a validated protocol [17],
the stimuli used for the SC-IAT were composed of a list of positive
(i.e., active, strong, optimistic, imaginative, warm-hearted) and
negative (i.e., inactive, weak, pessimistic, unimaginative, cold-
hearted) adjectives mixed with self-referent words (i.e., I, mine, my,
and me). As a personalized selection of the stimuli has no negative im-
pact on the psychometric properties of the SC-IAT [31], we have select-
ed the stimulus words considered relevant for our sample population.
Specifically, the list of adjectives was selected by asking an additional
25male German students to rate 50 pairs of adjectives used by previous
studies on implicit association tests (good, excellent, wonderful, great,
dreadful, awful, bad, terrible) mixed with adjectives from several per-
sonality scales on a 10-point “pleasantness” Likert scale. The five pairs
of adjectives falling at the extreme points (i.e., 1–2 and 9–10) of the
Likert scale were selected for use in this study.

The participants were seated in front of a computer monitor at a dis-
tance of approximately 30 cm. They were instructed to sort, as quickly
and as accurately as possible, the stimuli presented one after another on
the center of the screen as belonging to the categories displayed on the
corners of the screen. The categories displayed at the top left or right of
the screen changed during the test. During the first stage of the test, the
categories were “self + positive” versus “negative”. During the second
stage of the test, the categories were “positive” versus “self + negative”.
In the case of an incorrect response, a red cross appeared at the center
of the screen, and theword stimulus remained on the screenuntil the cor-
rect key was pressed.

The SC-IAT consisted of seven blocks. The test blocks (four and
seven) were both preceded by practice blocks. In the practice blocks,
participants were trained to use the keyboard key “E” to sort self-
referent words in the target category “self” (block 1), the keys “E” and
“I” to sort positive and negative adjectives, respectively (block 2), and
both keys for the combined sorting of self-referent words + positive
words versus negative words (block 3). Test block 4 was identical to
practice block 3. In the following block, the key assignment was
reversed and participants were instructed to sort self-referent
words + negative adjectives versus positive adjectives. After a practice
block for the new assignment (block 6), participants completed the last
combined test block (block 7). Each practice block comprised 20 trials,
while each test block comprised 65 trials.

Data analysis

The strength of the perceived association between the self and
positive vs. negative adjectives wasmeasured using the improved algo-
rithm to calculate the D600-score [20]. Specifically, the D600 is calculat-
ed excluding the trials greater than 10,000 ms and subjects with 10% of
trials below the 400 millisecond range. In addition, the reaction time for
error trials is replaced with themean response latency for that block in-
creasedwith a penalty of 600ms [20]. All participants respondedwithin
the 1700 millisecond range. After excluding participants with more
than 10% of trials below the 400 millisecond range, our final sample
consisted of 28 oxytocin- and 29 placebo-treated participants.

A positive SC-IAT score indicates that subjects have a positive self-
view [17]. They are, in fact, relatively faster in associating selfwithpositive
words than with negative words. The comparison between the oxytocin
and placebo substance groupswith respect to their SC-IAT score and psy-
chological measures was performed using an independent sample t-test.

To detect possible substance-induced mood changes, the MDBF
scoreswere analyzedusing a repeatedmeasures ANOVAwith substance
(oxytocin versus placebo) treated as a between-subjects factor and time
(before the substance administration and after the task) as a within-
subjects factor.

To explore whether oxytocin selectively influenced one of the two
test blocks, an additional analysis on the values for the reaction time
and the number of errors during the two test blocks was performed
using a mixed ANOVA, with substance (oxytocin versus placebo) treat-
ed as a between-subjects factor and the test block (self + positive
versus self + negative) as a within-subjects factor. Since the two test
blocks were presented in a fixed order to assess the effects of a time-



Table 1
Mean and SD of participants' psychological characteristics.

Placebo
(n = 29)

Oxytocin
(n = 28)

Statistics

M SD M SD t(55) p d

AAS-A 10.6 4.4 10.7 5.1 0.1 0.9 0.03
AAS-C 19.8 4.3 20.0 4.6 0.1 0.9 0.03
AAS-D 20.4 3.8 20.2 4.5 0.1 0.9 0.03
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dependent change in participants' responses during the test, each test
block was split into two sub-blocks. A repeated measures ANOVA with
the sub-blocks as within-subjects factors indicated that there were no
differences between the first and last halves of each series of stimuli
within each block (all p N 0.1). Thus, this factor was not considered
further. The χ2 test was used to detect the possible relationship be-
tween a participant's belief regarding the substance group allocation
and the actual substance allocation.
AQ 16.8 6.7 15.8 6.5 0.5 0.6 0.14
FPI 8.5 1.9 7.7 2.4 1.3 0.2 0.35
IRI 56.5 8.7 52.7 10.6 1.5 0.1 0.39
STAI-T 38.8 9 36.9 9.3 0.8 0.4 0.21
STAXI-T 19.3 5.3 18.5 4.1 0.7 0.5 0.18
WST 34.5 3.1 33.5 4.6 0.9 0.3 0.3

AAS-A, Adult attachment Scale—Anxious; AAS-C, Adult Attachment Scale— Close; AAS-D,
Adult Attachment Scale — Depend; AQ, Autism Quotient; FPI, Freiburg Personality
Inventory — Openness Scale; IRI, Interpersonal Reactivity Index; STAI-T, State Trait Anx-
iety Inventory— Trait Anxiety; STAXI-T, State-Trait-Anger Expression/Regulation Invento-
ry; WST, Wortschatz-Test, verbal IQ test.
Results

The oxytocin substance group had a higher SC-IAT score (i.e., positive self-view)
than the placebo substance group (D-600 SC-IAT score, mean ± SE: oxytocin group:
0.44 ± 0.07; placebo group: 0.22 ± 0.04, t(55) = 2.5, p = 0.017, d = 0.67). As re-
vealed by ANOVA analysis on the two test blocks for the two substance groups, the
oxytocin-treated participants were faster than the placebo-treated participants in as-
sociating self with positive words, but no differences between substance groups were
observed during the self-attribution of negative adjectives (substance: F(1,55) =
0.006, p=0.9, ηp2 = 0.0001; block: F(1,55) = 104.3, p b 0.0001, ηp2 = 0.65; substance
group x block: F(1,55)=4, p= 0.048, ηp2= 0.07,M±SE self+ positivewords: oxytocin:
673± 16; placebo: 713 ± 25; M± SE self + negative words: oxytocin: 893 ± 39; place-
bo: 859±33). No difference between groupswas foundwith respect to the number of er-
rors (main effect of substance: F(1,55) = 0.5, p = 0.47, ηp2 = 0.01 and substance x block
interaction: F(1,55) = 1.1, p = 0.3, ηp2 = 0.02). Both groups made more errors on the
self + negative word block than on the self + positive word block (block: F(1,55) =
172, p b 0.0001, ηp2 = 0.75). The SC-IAT scores and the mean reaction times for the test
blocks are presented in Fig. 1.

No differences between the oxytocin- and placebo-treated groups were found on any
of the psychological self-reported measures that were considered (all p N 0.05, Table 1).

In addition, the two groups did not differ in baseline measures or after substance ad-
ministration on alertness (substance: F(1,55)= 0.1, p=0.7, ηp2 = 0.002; substance x ses-
sion: F(1,55) = 0.001, p = 0.1, ηp2 = 0.0002; M ± SE; baseline, oxytocin: 14.3 ± 0.6
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Fig. 1. a)Mean±SE ofD-600 SC-IAT in the placebo and the oxytocin groups; b)Mean±SE
of latency in milliseconds during the SC-IAT by the two substance groups. *p b 0.05, after
post-hoc analysis.
placebo: 14.4 ± 0.6; after substance administration, oxytocin: 12.2 ± 0.7 placebo: 12 ±
0.5), calmness (substance: F(1,55) = 3.6, p = 0.06, ηp2 = 0.06; substance x session:
F(1,55) = 0.2, p = 0.9, ηp2 = 0.0003; M ± SE baseline, oxytocin: 16.7 ± 0.5 placebo:
15.7 ± 0.4; after substance administration, oxytocin: 16.8 ± 0.5 placebo: 15.6 ± 0.3), or
mood (substance: F(1,55) = 3.7, p = 0.06, ηp2 = 0.06; substance x session: F(1,55) =
0.13, p = 0.7, ηp2 = 0.002; M ± SE baseline, oxytocin: 17.4 ± 0 .4 placebo: 16 ± 0.5;
after substance administration, oxytocin: 16.7 ± 0.5 placebo: 15.6 ± 0.4). Furthermore,
no differences between groups were found in the beliefs regarding substance allocation
(χ2 = 1.4, df = 1, p = 0.052; 11 oxytocin-treated participants and 16 placebo-treated
participants believed they received oxytocin). No side effects related to substance admin-
istration were reported.
Discussion

Our findings demonstrate that the oxytocinergic system is involved
in the processing of self-related stimuli and that increased oxytocin
levels boost the degree to which one perceives oneself in a positive
view. Notably, positive self-perception is enhanced at a cognitive level
preceding explicit self-reflection and introspection.

Consistent with previous studies showing that oxytocin enhances
attention (i.e., seeking and approach/selection) toward positive stimuli
[19], we found that oxytocin selectively shortened the latency to associ-
ate positive adjectives with self without influencing the self-attribution
of negative adjectives.

From an evolutionary perspective, it is worth considering that the
oxytocinergic system plays a key role in parent–infant interactions
and pair bonding. Across mammalian species, efficacious parental care
relies on personal confidence and strength (e.g., “strong”, “active”),
and the main goal of a vulnerable infant is to reach the feeling of safety
and comfort by relying on others perceived as sensitive and strong [32].
In addition, independent studies indicate a positive association between
positive attachment security and positive self-view, prosocial attitude,
and tolerance of others' distress [1].

The effect of oxytocin on the block self-positive is particularly in-
triguing considering the increasing interest in the therapeutic potential
of oxytocin for several psychopathological disorders characterized by
negative self-appraisal [3,33], though the extent to and the conditions
underwhich oxytocinmodulates self-view remain unclear. For example,
whether the fast association between self and positive adjectives follow-
ing oxytocin administration is due to a boost of positive, personal self-
view or to an enhanced positive perception of self-in-relation-to others,
that is, a “social self” deserves further investigation.

Of note, recent neuroimaging studies have reported an overlap
between brain areas involved in the processing of reward and self-
related stimuli [34], as well as between areas activated during the pro-
cessing of reward and other-specific stimuli [35]. Thus, considering
that the oxytocinergic and the dopaminergic systems have interconnec-
tions in the mesolimbinc areas involved in reward-processing [3], it is
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plausible that the brain chemistries underlying the perception of
rewarding values of others and surrounding resources might also be in-
volved in the affective evaluation of self. Studies specifically focused on
these interconnectionswould offer great insights regarding the possible
role of the oxytocinergic system in anxious individuals, who are typical-
ly focused on negative self-evaluation and self-blaming behaviors [36],
and in persons with borderline personality disorder, in which self-
loathing feelings and affective instability toward self and others are
dominant [37]. Interestingly, though the oxytocin-treated participants
had a higher SC-IAT score than the placebo-treated participants, no
self-reported mood differences emerged between groups in baseline
measures and after substance administration. Therefore, it is possible
that oxytocin alters the subtle self-perception without necessarily
reaching awareness levels.

Of note, while in the present study we used the traditional SC-IAT
procedure with the blocks presented in a fixed order, future studies
using a counter-balanced block presentation order are warranted to
exclude the possible learning and un-learning effects of oxytocin. At
present, the effects on the self + positive block seems unlikely to be
driven by a time-dependent performance or learning effects, as sug-
gested by the preliminary exploratory comparison of sub-blocks within
each block and the comparison of errors in the two test blocks.

Based on the present findings, it is reasonable to speculate that oxy-
tocin mitigates stress responses under challenging social circumstances
[4] and enhances social skills during social conflicts [38] not only by
supporting the feelings that others are pleasant and trustworthy [5]
and distinct from self [6], but also by fueling a positive self-view in
healthy individuals.

Oxytocin-mediated self-confidence might be at the basis of specific
social affiliative choices, such as the preference of dominant, physically
strong persons as possible allies [39] or potentially risky investments
[7,8]. Indeed, oxytocin modulates amygdala reactivity [22] without
impairing the ability to recognize potentially threatening social stimuli
[21,40]. Of note, individuals with a positive view about self prefer up-
ward instead of downward social comparison under stressful circum-
stances. That is, they are prompt to affiliate and compare themselves
with potentially stronger others without fear of being “overpowered”
by them,whereas the other represents a resource for a valuable self [41].

In sum, our findings indicate that increased brain oxytocin levels are
involved in subtle subconscious fluctuations of self-view and related
self-attribution of positive traits. The present findings stand out not
only because they addresses basic research questions on the implica-
tions of ancient neuropeptides on basic mechanisms subserving social
cognition and self-perception, but also for the possible clinical implica-
tions for psychopathological conditions characterized by a negative
representation of self.

Conflict of interest statement

There is no conflict of interest.

Acknowledgments

We thank Dr. Frances S. Chen for support with participant recruit-
ment, Celia Gaertig and Fabian Dvorak for assistance during data collec-
tion, and Jan Alexander for technical assistance. This study is supported
by the Deutsche Forschungsgemeinschaft (DFG He5310/1-1; to M.H.).
V.C. is supported by a research grant from the Neuropsychoanalysis
Foundation (NPSA) and a research fellowship by the Alexander von
Humboldt Foundation.

References

[1] Mikulincer M, Gillath O, Halevy V, Avihou N, Avidan S, Eshkoli N. Attachment theory
and reactions to others' needs: evidence that activation of the sense of attachment
security promotes empathic responses. J Pers Soc Psychol 2001;81:1205–24.
[2] Bahrick L E. Body perception: intersensory origins of self and other perception in
newborns. Curr Biol 2013;23:R1039–41.

[3] Meyer-Lindenberg A, Domes G, Kirsch P, Heinrichs M. Oxytocin and vasopressin in
the human brain: social neuropeptides for translational medicine. Nat Rev Neurosci
2011;12:524–38.

[4] Heinrichs M, Baumgartner T, Kirschbaum C, Ehlert U. Social support and oxytocin
interact to suppress cortisol and subjective responses to psychosocial stress. Biol
Psychiatry 2003;54:1389–98.

[5] Theodoridou A, Rowe AC, Penton-Voak IS, Rogers PJ. Oxytocin and social perception:
oxytocin increases perceived facial trustworthiness and attractiveness. Horm Behav
2009;56:128–32.

[6] Colonnello V, Chen FS, Panksepp J, Heinrichs M. Oxytocin sharpens self-other
perceptual boundary. Psychoneuroendocrinology 2013;38:2996–3002.

[7] Kosfeld M, Heinrichs M, Zak PJ, Fischbacher U, Fehr E. Oxytocin increases trust in
humans. Nature 2005;435:673–6.

[8] Baumgartner T, Heinrichs M, Vonlanthen A, Fischbacher U, Fehr E. Oxytocin shapes
the neural circuitry of trust and trust adaptation in humans. Neuron 2008;58:639–50.

[9] Israel S, Weisel O, Ebstein RP, Bornstein G. Oxytocin, but not vasopressin, increases
both parochial and universal altruism. Psychoneuroendocrinology 2012;37:1341–4.

[10] Buchheim A, Heinrichs M, George C, Pokorny D, Koops E, Henningsen P, et al. Oxy-
tocin enhances the experience of attachment security. Psychoneuroendocrinology
2009;34:1417–22.

[11] Bartz JA, Zaki J, Bolger N, Ochsner KN. Social effects of oxytocin in humans: context
and person matter. Trends Cogn Sci 2011;15:301–9.

[12] Cardoso C, Ellenbogen MA, Linnen AM. Acute intranasal oxytocin improves positive
self-perceptions of personality. Psychopharmacology (Berlin) 2012;220:741–9.

[13] Cardoso C, Orlando MA, Brown CA, Ellenbogen MA. Oxytocin and enhancement of
the positive valence of social affiliation memories: an autobiographical memory
study. Soc Neurosci 2014;9:186–95.

[14] Olff M, Frijling JL, Kubzansky LD, Bradley B, EllenbogenMA, Cardoso C, et al. The role of
oxytocin in social bonding, stress regulation andmental health: an update on themod-
erating effects of context and interindividual differences. Psychoneuroendocrinology
2013;38:1883–94.

[15] Guastella AJ, Howard AL, Dadds MR, Mitchell P, Carson DS. A randomized controlled
trial of intranasal oxytocin as an adjunct to exposure. Psychoneuroendocrinology
2009;34:917–23.

[16] Panksepp J. Primary process affects and brain oxytocin. Biol Psychiatry 2009;
65:725–7.

[17] Karpinski A, Steinman RB. The single category implicit association test as a measure
of implicit social cognition. J Pers Soc Psychol 2006;91:16–32.

[18] Heinrichs M, Meinlschmidt G, Wippich W, Ehlert U, Hellhammer DH. Selective
amnesic effects of oxytocin on human memory. Physiol Behav 2004;83:31–8.

[19] Unkelbach C, Guastella AJ, Forgas JP. Oxytocin selectively facilitates recognition of
positive sex and relationship words. Psychol Sci 2008;19:1092–4.

[20] Greenwald AG, Nosek BA, Banaji MR. Understanding and using the implicit association
test: I. An improved scoring algorithm. J Pers Soc Psychol 2003;85:197–216.

[21] Domes G, Heinrichs M, Michel A, Berger C, Herpertz SC. Oxytocin improves “mind-
reading” in humans. Biol Psychiatry 2007;61:731–3.

[22] Kirsch P, Esslinger C, Chen Q, Mier D, Lis S, Siddhanti S, et al. Oxytocin modulates
neural circuitry for social cognition and fear in humans. J NeuroSci 2005;
25:11489–93.

[23] Collins NL, Read SJ. Adult attachment, working models, and relationship quality in
dating couples. J Pers Soc Psychol 1990;58:644–63.

[24] Baron-Cohen S, Wheelwright S, Skinner R, Martin J, Clubley E. The autism-
spectrum quotient (AQ): evidence from Asperger syndrome/high-functioning
autism, males and females, scientists and mathematicians. J Autism Dev Disord
2001;31:5–17.

[25] Fahrenberg J, Hampel R, SelgH.Das Freiburger Personlichkeitsinventar (FPZ und FPI-R),
Handbuch, (The Freiburg Personality Inventory (FPI and FPI-R). Manual). 4th ed.
Gottingen: Hogrefe; 1984.

[26] Davis MH. Measuring individual differences in empathy: evidence for a multidimen-
sional approach. J Pers Soc Psychol 1983;44:113–26.

[27] Spielberger CD, Gorsuch RL, Lushene R, Vagg PR, Jacobs GA Manual, for the State-
trait Anxiety Inventory,. Consulting Psychologists Press. CA: Palo Alto; 1983.

[28] Spielberger CD. State-trait anger expression inventory. Professional ManualPsy-
chological Assessment Resources. FL: Lutz; 1991.

[29] Schmidt K, Metzler P. Wortschatztest WST. 30Weinheim: Beltz Test; 1992.
[30] Steyer R, Schwenkmezger P, Notz P, Eid M. Testtheoretische Analysen des

mehrdimensionalen Befindlichkeitsfragebogens (MDBF). Diagnostica 1994;40:320–8.
[31] Stieger S, Göritz AS, Burger C. Personalizing the IAT and the SC-IAT: impact of idio-

graphic stimulus selection in the measurement of implicit anxiety. Personal Individ
Differ 2010;48:940–4.

[32] Bowlby J. Attachment and loss. In: Books B, editor. Attachment, vol. 1. ; 1969 [New
York].

[33] Guastella AJ, MacLeod CA. Critical review of the influence of oxytocin nasal spray on
social cognition in humans: evidence and future directions. Horm Behav 2012;
61:410–8.

[34] Enzi B, de Greck M, Prösch U, Tempelmann C, Northoff G. Is our self nothing but re-
ward? Neuronal overlap and distinction between reward and personal relevance
and its relation to human personality. PLoS ONE 2009;4:e84229.

[35] Aharon I, Etcoff N, Ariely D, Chabris CF, O'Connor E, Breiter HC. Beautiful faces have
variable reward value: fMRI and behavioral evidence. Neuron 2001;32:537–51.

[36] Hirsch CR, Clark DM. Information-processing bias in social phobia. Clin Psychol Rev
2004;24:799–825.

[37] Bender DS, Skodol AE. Borderline personality as a self-other representational distur-
bance. J Personal Disord 2007;21:500–17.

http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0005
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0005
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0005
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0190
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0190
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0015
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0015
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0015
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0020
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0020
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0020
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0025
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0025
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0025
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0030
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0030
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0035
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0035
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0040
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0040
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0045
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0045
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0050
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0050
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0050
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0055
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0055
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0060
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0060
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0065
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0065
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0065
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0070
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0070
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0070
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0070
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0075
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0075
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0075
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0080
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0080
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0085
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0085
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0090
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0090
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0095
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0095
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0100
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0100
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0105
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0105
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0110
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0110
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0110
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0115
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0115
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0120
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0120
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0120
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0120
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0195
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0195
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0195
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0130
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0130
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0135
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0135
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0200
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0200
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0205
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0140
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0140
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0145
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0145
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0145
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0210
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0210
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0215
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0215
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0215
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0150
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0150
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0150
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0155
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0155
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0160
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0160
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0165
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0165


419V. Colonnello, M. Heinrichs / Journal of Psychosomatic Research 77 (2014) 415–419
[38] Ditzen B, Schaer M, Gabriel B, Bodenmann G, Ehlert U, Heinrichs M. Intranasal oxy-
tocin increases positive communication and reduces cortisol levels during couple
conflict. Biol Psychiatry 2009;65:728–31.

[39] De Dreu CK, Greer LL, Handgraaf MJ, Shalvi S, Van Kleef GA. Oxytocin modulates se-
lection of allies in intergroup conflict. Proc R Soc Biol Sci 2012;279:1150–4.
[40] Domes G, Steiner A, Porges SW, Heinrichs M. Oxytocin differentially modulates eye
gaze to naturalistic social signals of happiness and anger. Psychoneuroendocrinology
2013;38:1198–202.

[41] Taylor SE, Lobel M. Social comparison activity under threat: downward evaluation
and upward contacts. Psychol Rev 1989;96:569–75.

http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0170
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0170
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0170
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0175
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0175
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0180
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0180
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0180
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0185
http://refhub.elsevier.com/S0022-3999(14)00250-5/rf0185

	Intranasal oxytocin enhances positive self-�attribution in healthy men
	Introduction
	Methods and materials
	Participants
	SC-IAT procedure
	Data analysis

	Results
	Discussion
	Conflict of interest statement
	Acknowledgments
	References


