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Abstract
Research in psychology and neuroscience suggests that mimicry plays a causal role in the
understanding of facial expressions. The accurate understanding of facial expressions, in
turn, provides a basis for emerging emotional competences. Are pacifiers, which disrupt
facial mimicry in the user, associated with compromised emotional development? We
examined spontaneous facial mimicry in children and found that duration of earlier pacifier
use was associated with reduced mimicry in boys. This relationship was present with
frequency of pacifier use during the day, but not use at night. Two questionnaire studies of
young adults further revealed that duration of pacifier use was predictive of lower perspective
taking ability and emotional intelligence for males. Pacifier use was not associated with
mimicry or other indicators of accuracy in emotion processing in girls. Suggestions for
confirmatory studies are outlined.

Keywords: pacifier, mimicry, facial expression, emotional intelligence

PACIFIER USE AND EMOTIONAL COMPETENCE

3

Negative Relations Between Pacifier Use and Emotional Competence
Pacifier use by infants and children is undeniably controversial, as attested to by
medical and parenting literature. For example, the World Health Organization recommends
limiting the use of pacifiers (Marter & Agruss, 2007), partly to promote successful breastfeeding (WHO/UNICEF, 1989), and partly because of a positive relation between pacifier use
and incidence of middle ear infections and dental abnormalities (Howard et al., 2003; Rovers
et al., 2008). In contrast, the American Academy of Pediatrics recommends pacifier use
during sleep in the first year of life as a preventive measure against SIDS (Hauck, Omojokun,
& Siadaty, 2005; Mitchell, Blair, & L’Hoir, 2006).
Advances in psychology and neuroscience suggest that an evaluation of the possible
emotional consequences of pacifier use is now warranted (Niedenthal, 2007). Specifically,
facial muscles have been implicated in the comprehension of emotional information such as
facial expressions of emotion (Mojzisch et al., 2006). Automatic facial mimicry appears to be
positively related to the ability to perceive subtle changes in interaction partners' facial
expressions (Niedenthal, Brauer, Halberstadt, & Innes-Ker, 2001), and to the speed and
accuracy of classifying such expressions (Maringer, Krumhuber, Fischer, & Niedenthal, 2011;
Stel & Van Knippenberg, 2008). Individuals showing stronger automatic facial mimicry also
tend to have higher levels of empathy (Sonnby-Borgström, 2002). Conversely, the reduction
of mimicry, as produced for example by Botulinum toxin (Botox) injections, compromises
emotional responding to facial expressions of emotion, as well as the ability to accurately read
facial expressions (Hennenlotter, et al., 2005; Neal & Chartrand, 2011). Pre-verbal infants are
reliant on the accurate reading of facial expression for adaptive learning, and thus they may be
at risk if facial mimicry is systematically inhibited. Note that we use the term “mimicry”
rather than “imitation.” This is done in order to distinguish the present phenomenon from the
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construct of intentional matching of behavior or the goal of producing a similar outcome (see
Want & Harris, 2002).
The potential problem with pacifiers is that in occupying the muscles around the
mouth they may systematically disrupt the user’s facial mimicry, just as typical methods for
blocking mimicry in the laboratory have been shown to do (Niedenthal, et al., 2001;
Oberman, Winkielman, & Ramachandran, 2007). Over time, pacifier users may show less
mimicry of perceived facial expressions because this response has been repeatedly restricted.
If consistent pacifier use has an inhibiting influence on facial mimicry, and because the
processing of facial expression plays an important role in emotional development (Campos,
Thein & Owen, 2003), pacifier use could therefore have deleterious long-term emotional
effects. Any such effects would be further aggravated because the pacifier also blocks a
caretaker’s perception and mirroring of the expressed emotions of the pacifier user. Note that
this account assumes detrimental effects of pacifier use during the day, especially when the
caretaker is present, and not during sleep when mimicry is not an issue.
A behavior conceptually related to pacifier use is thumb sucking. In the present
research we examined thumb sucking as well as pacifier use, but did not predict that the two
behaviors would, in practice, have the same effects on emotional competences. Our
differential predictions were based on the logic, first, that thumb sucking is viewed as a more
negative (“dirty”) habit, and therefore may be used more privately than pacifiers. Second,
the child controls thumb sucking, whereas the introduction and the early use of pacifiers is
typically controlled by caretakers. It may be that caretakers’ decisions to invite pacifier use
come at times that have negative consequences for emotional development. For example,
caretakers might propose pacifier use at exactly the moments when the child typically
practices facial mimicry or invite affective resonance with the mother. Given that little or no
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previous research on this topic has been conducted, these hypotheses were exploratory in
nature.
The existing literature on sex differences in emotional development suggests that sex
could be a moderator variable, such that pacifier use may be less detrimental for girls than for
boys. Girls’ emotional development emerges more rapidly and they engage in behaviors that
involve the solicitation of and resonance with the facially expressed emotions of others at an
earlier age. Compared to boys, girls engage earlier in behaviors related to the use of eye
contact, facial expression, and facial mimicry to guide behavior (Brody, 2000). By six
months, girls initiate more social interaction with the mother by looking and smiling at her,
compared to boys (Gunnar & Donahue, 1980), and girls reference caretakers’ facial
expressions more often as well (Rosen, Adamson, & Bakeman, 1992). For example, at eight
months, when confronted with a novel toy, girls were more likely than boys to consult an
experimenter’s face (Sigman & Kasari, 1994). Another study found that when an
experimenter appeared to hurt himself, 12 month-old girls displayed more empathy and
distress than boys (Zahn Waxler, Radke-Yarrow, Wagner, & Chapman, 1992). These and
related findings suggest that compared to girls, boys may be more vulnerable to the
consequences of inhibition of channels for processing emotional information. Any
differential vulnerability of the sexes may also be exaggerated by the fact that caretakers
discuss emotions more and with greater precision to daughters than sons, suggesting that girls
receive more multi-modal emotional input than boys over the course of emotional
development (Adams, Kuebli, Boyle, & Fivush, 1995; Fivush, Brotman, Buckner, &
Goodman, 2000).
We conducted three studies to test the relationship between pacifier use and indicators
of competence in emotional information processing, with an anticipation of moderation by
sex. The first study tested the hypothesis that pacifier use is associated with reduced
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spontaneous mimicry of perceived facial expressions. First- and second-grade children saw
human faces presented on the computer. The faces expressed different dynamic emotional
expressions, and the children’s own faces were filmed for later coding of correspondent facial
mimicry. We expected that more frequent pacifier use, and specifically daytime use, would be
negatively related to spontaneous facial mimicry, perhaps especially in boys.

Study 1
Method
Participants. First- and second-grade teachers at four elementary schools in the
Auvergne region of France aided in recruiting pupils. They corresponded with parents by
placing a questionnaire and a form that authorized the child to participate and to be filmed
into all pupils’ notebooks. Only one child was not authorized to participate in the study.
Participants were 106 children (61 boys, 45 girls) whose average age was 7 years and 3
months (SD = 14 months). Forty-seven participants (47% female) had used a pacifier, and
among pacifier users the average length of use was 37 months (SD = 18 months).
Materials and Procedure. As part of the recruitment procedure, participants’ parents
completed a questionnaire assessing the duration of their child’s pacifier use and thumb
sucking (if any). Specifically, parents noted in months the age of onset and the age of offset
of both practices. Parents also indicated the frequency with which their child used a pacifier
(a) during the day at home, (b) at night, and (c) during the day outside of the home including
daycare, and the frequency with which their child sucked his/her thumb (a) during the day at
home, (b) at night, and (c) during the day outside of the home including daycare. Participants
responded on a four-point scale from 0 (never) to 3 (usually). Finally, the questionnaire
assessed demographics that could serve as common cause variables, which explain both
pacifier use and frequency of facial mimicry. These included mother and father’s education,
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family size, birth order, and age at entrance into daycare or school.
Children were removed individually from their classrooms and were accompanied by
an experimenter to an empty room equipped with a laptop computer where they performed a
“morphing” task (Fraley, Niedenthal, Marks, Brumbaugh, & Vicary, 2006). Although this
task was not specifically developed for use with children, when presented with the morph
movies, children will mimic the faces. Thus, the task constituted a useful tool for observing
differences in facial mimicry.
The experimenter explained that the child would see films of faces presented on a
computer. He or she further explained that the face would express an emotion, such as
happiness or sadness, which would start to change, and would slowly turn into another
expression. Each stimulus (morph movie) contained a smile and a sad expression in one of
two orders. When the child thought that the initial smile (or sad expression) was no longer
present on the face (i.e., it had turned into the second expression), they were to press a button
to stop the film. After two practice trials, children saw 14 different faces (8 males, 6
females), each of which expressed a smile that became sad, and a sad expression that turned
into a smile, for a total of 28 trials. The children’s faces were filmed with a SONY DCRHC51 digital video camera while they viewed the morph movies.
Two coders who were naïve to pacifier status and film type viewed the video
recording of all trials of every participant. They independently noted the presence of a smile
and a sad expression on each trial. Only smiles and sad expressions that occurred during the
morph film (demarked by auditory tones) and directed at the film itself (and not at another
object such as the experimenter) were counted. Disagreements of classification were resolved
by discussion. Each participant therefore received two mimicry scores representing the total
number of mimicked smiles and of sad expressions on 28 trials. Number of smile mimicries
varied from 0 to 17 (M = 4.00, SD = 4.5), and number of sad expression mimicries varied
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from 0 to 15 (M = 3.1, SD = 3.90). Values of three or more standard deviations above and
below the mean were transformed into missing values, leading to the exclusion of 3.8% of the
data.
Results
We estimated a multivariate regression model with mimicry as the dependent variable,
type of expression (smile vs. sad) as a within-subjects independent variable, and sex (coded -1
and +1), length of pacifier use (in mean deviation form; non-pacifier users received a score of
0 on this measure), the product of sex and length of pacifier use, mother's education and
length of child’s thumb sucking as between-subjects independent variables. No other control
variables were related to the dependent variables, so these were not included in the model.
The main effects of sex and length of pacifier use were not significant, p's > .18. There
was, however, a significant interaction between sex and length of pacifier use, F(1,84) = 6.07,
p = .02, η2 = .07. Post-hoc analyses revealed that there was an effect of length of pacifier use
for boys, β = -.39, F(1,84) = 7.23, p = .009, η2 = .08, but not for girls, β = .10, F(1,84) = 0.44,
p = .51 (see Figure 1). There was no three-way interaction between sex, length of pacifier use,
and type of expression, F(1,84) = 0.00, p = .98. The effect of mother's education was
significant, F(1,84) = 6.57, p = .01, η2 = .07, as was the effect of thumb sucking,
F(1,84) = 4.29, p = .04, η2 = .05, such that higher levels of both were related to higher levels
of mimicry.
If mimicry is affected by pacifier use, then pacifier use at the times of the day when
emotional learning through facial mimicry of caretakers occurs should be most detrimental to
the developing child. In contrast, pacifiers should have a lesser effect on facial mimicry if
children only use them at night while sleeping, or even during the day outside of home (i.e.,
when they do not interact with their primary caregiver and may use the pacifier to remain
quiet in a group setting, for instance, while listening to a story).
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We estimated three multivariate regression models in which we included only pacifier
users. In all three models the dependent variable was mimicry, the within-subjects
independent variable was type of expression (happy vs. sad), and the between-subjects
independent variables were sex (coded -1 and +1), frequency of pacifier use (in mean
deviation form), the product of sex and frequency of pacifier use, mother's education, and
frequency of child’s thumb sucking. In the first analysis, the independent variables included
the frequency of pacifier use (and of thumb sucking) during the day at home, in the second
pacifier use (and thumb sucking) at night, and in the third pacifier use (and thumb sucking)
during the day outside of home.
The first analysis yielded two non-significant main effects of sex and frequency of
pacifier use during the day at home, p's > .17. The predicted interaction between the two
variables was statistically significant, however, F(1,34) = 4.57, p < .04, η2 = .12. The
bivariate correlation between mimicry (averaged across both expressions) and frequency of
pacifier use during the day at home was r = .20, n.s., for girls and r = -.51, p = .01, for boys.
In the second and third analyses, neither the main effects of sex or frequency of pacifier use,
nor the interactions between the two variables, were statistically significant (p's > .10). These
results are consistent with the interpretation that frequency of pacifier use is related to less
facial mimicry primarily when children use the pacifier during the day at home, i.e., when
they are interacting with their primary caregiver.

Study 2
The results of Study 1 suggest that longer pacifier use in boys is related to less facial
mimicry in a task that typically elicits such mimicry. If facial mimicry is important for
accuracy in the processing of facial expression, as past literature suggests, then we might
expect young adults who have used pacifiers to show deficits in emotional responses that are
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reliant on reproducing the emotional state of the perceived individual in the self. For
instance, pacifier use could be related to the development of components of empathy that
involve the ability to imagine the situation of the other. We tested this by examining the
relationship between pacifier use and the perspective-taking component of empathy in young
adults. University students completed questionnaire measures of pacifier use, thumb sucking,
and empathy.

Method
Participants. One hundred and sixty seven American university students in the
Midwest and South (78% female) were recruited in exchange for course extra credit (if
enrolled in a psychology class) or $10. The average age was 19 years and 4 months (SD = 15
months). Of these participants, 92 (82% females) had used a pacifier at some point during
their childhood for an average length of 22 months (SD = 15 months).
Materials and Procedure. Participants received a packet of questionnaires in class,
in laboratory groups, or in other university group settings. They were instructed to complete
the questionnaire in private and to return it to the experimenter. The packet contained a
measure of pacifier use and thumb sucking similar to that completed by parents in Study 1,
but worded from the perspective of the participant. The packet also contained the Davis
Interpersonal Reactivity Index (IRI; Davis, 1983). The IRI was developed using a
multidimensional approach and was designed to evaluate several components of empathy on a
scale from 1 (Does not describe me very well) to 5 (Describes me very well). The perspective
taking (PT) subscale assesses the ability to experience events from the viewpoint of others. A
sample item is “I try to look at everybody’s side of a disagreement before I make a decision.”
This is the skill that we thought would be most affected by reduction of mimicry due to
pacifier use, given that mimicry involves putting oneself in structural, embodied alignment
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with the observed target person (Decety & Grezes, 2006). Thus, the PT subscale served as the
main dependent variable.
Lastly, the packet included the Adult Attachment Questionnaire (AAQ; Simpson,
Rholes, & Phillips, 1996). The AAQ assesses Avoidant and Ambivalent attachment as
continuous variables, on a scale from 1 (I strongly disagree) to 7 (I strongly agree). A sample
item from the ambivalent attachment subscale is “Others often are reluctant to get as close as I
would like.” We wanted to be able to control for ambivalent attachment because it could
serve as a common cause variable.
Results
After reverse-coding the appropriate items, we averaged the items of the PT subscale
of the IRI. We conducted a 2 X 2 ANCOVA with PT as the dependent variable, sex, and
pacifier use (yes/no) as between-subjects independent variables, and mother's education and
child’s thumb sucking (yes/no) as covariates. The main effect for sex was significant,
F(1,158) = 4.03, p = .05, η2 = .03, but was qualified by a significant sex by pacifier use
interaction, F(1,158) = 4.66, p = .03, η2 = .03. Post-hoc analyses revealed that pacifier use
was associated with lower levels of perspective taking for boys, F(1,158) = 4.27, p = .05, η2 =
.03, but not for girls, F(1,158) = 0.44, p = .51. The effect of mother's education and child’s
thumb sucking were not statistically significant, p's > .39. The inclusion of Ambivalent
Attachment as a covariate did not affect any of the results.
We also performed similar analyses using the length of pacifier use (in months) as a
continuous independent variable. Although the hypothesized sex by length of pacifier use
interaction did not reach conventional levels of significance, F(1,112) = 1.99, p = .16, η2 =
.02, the pattern was identical to the mimicry result observed in Study 1. We attribute the nonsignificance to low power (i.e., insufficient number of male respondents) and measurement
error. The latter was suggested by the fact that some respondents wrote on the questionnaire
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that they did not know how long they had used a pacifier, and thus their estimate of the length
of pacifier use was approximate at best.
Study 3
A final study examined the hypothesis that pacifier use is predictive of lower
emotional intelligence in young adults. As in Study 2, university students completed
questionnaire measures of pacifier use and thumb sucking, and emotional intelligence. We
again measured possible third variables that could be causal of both pacifier use and
emotional competence for use in statistical analyses.
Method
Participants. One hundred twenty-four American university students (77% female)
from the Midwest and South (average age M = 20 years and 9 months, SD = 17 months) and
304 students (79% female) from a university in Central France (average age M = 20 years and
6 months, SD = 21 months) participated in the study (total N = 428). The French students
were on average 3 months younger than the American students, t(419) = 1.68, p = .10.
American university students were recruited in exchange for course extra credit (if enrolled in
a psychology class) or $10. French university students were recruited through an
announcement made in large introductory classes to a variety of majors. There were no
hypotheses regarding nationality. Two samples were obtained only to increase the power of
the study given the moderation by sex observed in the previous two studies, and to increase
external validity.
Materials and Procedure. The packet of questionnaires used in Study 3 contained the
same measures of pacifier use, thumb sucking, and attachment as used in Study 2. It also
included a measure of emotional intelligence, the Adolescent Short Form of Trait Emotional
Intelligence Questionnaire (TEIQue-ASF; Mikolajczak, Luminet, Leroy, & Roy, 2007;
Petrides, Sangareau, Furnham, Frederickson, 2006). The TEIQue-ASF consists of 30 items
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answered on a Likert-type scale from 1(I strongly disagree) to 7 (I strongly agree). A sample
item is “I’m able to cope well in new environments.” Higher scores indicate greater global
trait emotional intelligence. To assess participants’ dispositional (trait) anxiety, we included
the trait anxiety subscale of State-Trait Anxiety Inventory (STAI-Y; Gauthier & Bouchard,
1993; Spielberger, Gorsuch, Lushene, Vagg, & Jacobs, 1983). The STAI-Y consists of 20
items answered on 4-point Likert-type scale from 0 (almost never) to 3 (very often). A
sample item is “I feel nervous and restless.” Higher scores indicate greater trait anxiety. We
measured trait anxiety because it is only moderately correlated with attachment ambivalence
(e.g., r = .26 in this study) and could serve as a common causal variable in the present
context.
In order to increase accuracy of reporting, participants were encouraged to contact
their parents in order to confirm length of pacifier use, and to check a box on the
questionnaire if they had done so. About 75% of the sample reported having contacted their
parents.
Results
After reverse-coding the appropriate items, we averaged the items of the emotional
intelligence scale and of the trait anxiety scale. For each participant we computed two scores:
the duration (in months) of both pacifier use and thumb sucking.
We first conducted a 2 X 2 ANCOVA with emotional intelligence as the dependent
variable, sex, and pacifier use (yes/no) as between-subjects independent variables, and
mother's education, trait anxiety, nationality, and thumb sucking (yes/no) as covariates. The
main effect of sex was marginally significant, F(1,409) = 2.82, p = .09, η2 = .01, whereas the
main effect for pacifier use did not reach conventional levels of significance, F(1,409) = 1.73,
p = .19. However, again there was a reliable sex by pacifier use interaction, F(1,409) = 7.24,
p = .007, η2 = .02. Post-hoc analyses revealed that pacifier use was associated with lower
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levels of emotional intelligence for boys, F(1,409) = 4.31, p = .04, η2 = .01, but not for girls,
F(1,409) = 0.87, p = .35. Mother's education, F(1,409) = 0.55, p = .46, and child’s thumb
sucking, F(1,409) = 0.65, p = .42, were not significant covariates. As expected, the effect of
trait anxiety was highly significant, F(1,409) = 452.76, p < .0001, η2 = .53. Additional
analyses showed that the three-way interaction between sex, pacifier use, and nationality was
non-significant, F(1,406) = 0.04, p = .85, suggesting that the detrimental effect of pacifier use
for boys is not country specific. The inclusion of Ambivalent Attachment as a covariate did
not affect any of the results.
We also conducted similar analyses using duration of pacifier use as the independent
variable. The main effect of sex was not significant, F(1,390) = 1.70, p = .19, while length of
pacifier use was marginally significant, F(1,390) = 3.23, p = .07, η2 = .01. The hypothesized
sex by length of pacifier use interaction was significant, F(1,390) = 4.12, p = .04, η2 = .01.
Post-hoc analyses revealed that longer pacifier use was associated with lower emotional
intelligence for boys, β = -.14, F(1,390) = 4.66, p < .04, η2 = .01, but not for girls, β = .01,
F(1,390) = 0.02, p = .88 (see Figure 2). Once again, effects of mother's education and length
of child’s thumb sucking were not significant, p's > .39, whereas the effect for trait anxiety
was, F(1,390) = 426.84, p < .0001, η2 = .52.
There were no interactions with nationality in either of the analyses. In addition, the
effects did not change if the participants who had not contacted their parents to confirm
pacifier use and duration were excluded from the sample.
General Discussion
The results of these three studies reveal a negative association between pacifier use
and emotional competences in boys. The studies do not allow us to draw causal conclusions,
as the children were not randomly assigned to pacifier use. Nonetheless, our measurement of
potential common cause variables did include demographic (e.g., mother’s education) and
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personality (e.g., anxiety) indicators that summarize well the child’s environment and
temperament. None of these explained both pacifier use and emotional competences. And
the fact that the effect of pacifier use was greater with longer duration of use is consistent
with a causality interpretation that should be tested in follow-up research. Finally, as shown
in the first study, the detrimental effects of pacifier use were best explained by the frequency
of use during the day rather than at night (during sleep) when facial mimicry does not occur.
This finding is also consistent with a causal account.
Thumb sucking was compared to pacifier use in each study. In no case did thumb
sucking have the same effect or explain the same variance. Indeed, in Study 1 thumb sucking
was seen to be positively, not negatively, associated with facial mimicry. Findings of Study 2
and 3 did not show long-term effects of thumb sucking on emotional competence, but future
studies should continue to explore the implications of the findings in Study 1.
Only boys showed compromised interpersonal emotional functioning (mimicry,
perspective taking, and emotional intelligence) as a function of pacifier use. This is consistent
with the existing literature on sex differences in emotional expression and emotional
socialization. In particular, the literature on emotional expressiveness in girls and boys
indicates that boys are more vulnerable than girls to disruptions of emotional information
processing early in development, both because they are more immature in this area, and
because compensation by parents in other modalities may not occur. Still, future research
needs to address questions of a critical period for harmful effects of pacifier use, and of a
dose-response relationship. Just how much pacifier use is actually problematic for emotional
development?
Perceptions of pacifier users may also contribute to sex differences in the effects of
pacifier use. Specifically, another study from our laboratory showed that adults perceived
three year-old girls and boys with pacifiers in their mouths to be significantly less emotionally
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skilled and developed compared to the same girls and boys without pacifiers in their mouths
(Niedenthal, Rychlowska, Brauer, Augustinova, Droit-Volet, & Korb, 2012). There was no
effect of sex on perception of pacifier users: girl pacifier users were perceived to be as
emotionally unskilled as boys in the study. This finding may help to illuminate the present
pattern of findings. In particular, social norms dictate that girls should be emotional and
expressive “experts” (Fischer, 2000). The fact that girls are generally expected to be
emotionally skilled, combined with the fact that girls using pacifiers are judged as low on
such skills may motivate compensation by caretakers. That is, caretakers might work hard to
stimulate girl pacifier users – harder even than non-pacifier-using girls – thereby
compensating for possible emergent developmental differences between these two groups. In
contrast, the perception of lower emotional expertise in boy pacifier users, consistent as it is
with social norms (Fischer, 2000), may be less likely to motivate increases in emotional
stimulation in other response modalities by caretakers. Thus, while caretakers of girls may
compensate for the deleterious effects of pacifier use, caretakers of boys may not, and this
could leave boys more vulnerable to the consequences of disrupted facial mimicry.
The moderation by sex of the pacifier and emotional competence relationship
observed in all three of the present studies speaks to the nagging possibility of reverse
causality. That is, despite the specific findings detailed at the beginning of this section, all of
which are consistent with the causality interpretation favored here, we cannot rule out with
certainly the possibility that children with emotional problems are more likely to be given
pacifiers and also to show poor performance on indicators of emotional information
processing. However, it is also hard to imagine why the reverse causality interpretation
would not be equally true for both girls and boys. It would seem that if emotional regulation
problems cause the introduction of pacifiers, then both boys and girls with emotion regulation

PACIFIER USE AND EMOTIONAL COMPETENCE

17

problems would be given pacifiers and also show later disturbances in emotional information
processing.
Our studies show a relationship between pacifier use and facial mimicry in children, as
well as between pacifier use and emotional processing competences in young adults.
However, the studies do not allow for a direct test of mediation. Thus, it cannot be claimed
that the effect of pacifier use on compromised emotional competences in adolescence is
mediated by inhibited facial mimicry in infancy. Longitudinal and other confirmatory studies
that can both test a possible causal role of pacifier use in emotional competence and further
evaluate any mechanistic role of facial mimicry in this causal link will need to be undertaken.
Future studies should also test the possibility that any stable negative impact of the
pacifier may in part be due to effects of pacifiers on perceivers in the social environment.
Recent findings suggest that perceivers mimic some expressions displayed by infants with a
pacifier (i.e., an expression covered by a pacifier) significantly less than they mimic
expressions of infants without pacifiers (Niedenthal et al., 2012). This suggests that pacifiers
can inhibit the emotional expressiveness of the pacifier user’s social environment in addition
to the emotional expressiveness of the pacifier user him or herself.
In conclusion, the present data suggest that pacifiers may inhibit some aspects of
emotional development that rely on facial mimicry and its role in processing incoming
emotional information. A rich network of muscles in the face is used to produce expressions
of emotion. As research accumulates supporting embodied simulation theories of emotional
information processing (Niedenthal, 2007), questions about the consequences of inhibiting the
body’s emotion representational systems, such as the muscles of the face, will become more
urgent. We see this set of studies as a first attempt to address the negative consequences of
such inhibition early in development when emotional skills are being set in place.
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Figure 1. Mimicry as a function of participant gender and length of pacifier use in Study 1.
The lines represent predicted values that were estimated at the mean of the covariates.
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Figure 2. Emotional intelligence as a function of participant sex and length of pacifier use in
Study 3. The lines represent predicted values that were estimated at the mean of the
covariates.
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Figure 1. Mimicry as a function of participant gender and length of pacifier use in Study 1.
The lines represent predicted values that were estimated at the mean of the covariates.
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Figure 2. Emotional intelligence as a function of participant sex and length of pacifier use in
Study 3. The lines represent predicted values that were estimated at the mean of the
covariates.

