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Effects of Regulating Emotions on Cognitive Performance: What Is Costly
for Young Adults Is Not so Costly for Older Adults

S. Scheibe and F. Blanchard-Fields

Introduction

(1)  Evidence is accumulating that emotion regulation is a resource-demanding process that
disrupts simultaneously or subsequently performed tasks. For example, when trying to
conceal negative emotions, people's memory performance suffers. When suppressing
forbidden thoughts, people subsequently give up more quickly at solving anagrams. When

(5)  presented with craving-eliciting cues, smokers have prolonged reaction times, and their
math and language comprehension decreases. So far, studies have examined the link
between emotion regulation and cognition primarily in young adults. Thus, the question
arises as to whether this detrimental effect of emotion regulation is present in both young
and older adults.

(10) The literature on aging suggests that older adults are more motivated to regulate their
emotions than young adults. According to socioemotional selectivity theory, older adults'
awareness that their remaining lifetime is shrinking motivates them to focus on the
present, emphasizing goals related to emotional satisfaction and meaning. Hence,
emotion-regulation goals are assumed to be chronically activated in older adults, whereas

(15) they should be activated in young adults only when the context demands it. There is also
evidence that older adults are more effective at regulating emotions than young adults.
Their self-reported emotional control is higher than that of young adults, they report
fewer interpersonal tensions, and they use more effective emotion-regulation strategies to
deal with interpersonal tensions. Recent performance-based studies show that older adults

(20) are equally or even more effective than young adults in modulating facial expressions or
inner experience of emotions. What has not been studied so far, however, is how much
cognitive effort is necessary for young and older adults to obtain equal levels of emotion
regulation.

Given that emotion regulation appears to disrupt young adults' cognitive performance and

(25) that older adults appear to be better at regulating emotions, we assumed that emotion
regulation might be less effortful and thus less costly in performing tasks for older adults
than it is for young adults. We reasoned that the chronic activation of emotion-regulatory
goals and the long-term experience, practice, and facility in dealing with emotional
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situations that are typical for older adults would render' emotion-regulatory processes
less effortful for older adults. Consequently, in older adults, emotion regulation should
take up fewer resources, the use of which would impede? the performance of
simultaneously or subsequently performed tasks. This hypothesis may seem in contrast to
an array of cognitive research demonstrating older adults' deficit in executive control.
Notably, however, this deficit is not unequivocally?® found for the processing of negative
stimuli. Indeed, older adults seem more efficient than younger adults in inhibiting angry
facial expressions in visual search tasks, and they dwell less on emotionally negative
scenes.

To investigate our hypothesis, we induced disgust with a short film clip and compared its
effect on performance of a working memory task under different emotion-regulatory
instructions. Young and older adults were randomly assigned to one of four conditions.
The experimental group (down-regulation condition) was instructed to down-regulate
feelings of disgust as quickly as possible while working on the next task. In a no-
instructions control condition, participants simply moved on to the working memory task
after the disgust induction. Given that older adults might spontaneously regulate disgust
even when not instructed to do so, we further included a maintenance control condition,
in which participants were explicitly instructed not to regulate emotions, that is, to
maintain feelings of disgust while working on the next task. Finally, in a neutral control
condition, participants watched a neutral film clip and then performed the working
memory task.

We expected that when instructed to down-regulate disgust in the experimental condition,
older adults would show less decrement in working memory performance relative to their
baseline performance than young adults. Moreover, among older adults, we expected
working memory performance for those in the down-regulation condition and the no-
instructions control condition to be equivalent. In contrast, among young adults, those in
the down-regulation condition should show larger decrements in working memory
performance relative to their baseline performance than those in the no-instructions
control condition. We expected no age differences in change in working memory
performance for the maintenance control condition and for the neutral control condition.

Method
Participants

Participants were 72 young (20-30 years old) and 72 older (60-75 years old) adults.

Materials and Measures

Mood Induction

Participants watched a disgust-inducing film or a neutral film of equivalent length

(2 minutes 10 seconds). Both films were piloted and had elicited comparable levels of the
targeted emotions (see next section for list of emotions) in young and older adults.

T91Y - to render 1
Y135 - to impede 2
SYNYN-TN 19IND - unequivocally 3
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Mood Assessment

Eight times during the experiment, participants reported to what extent they momentarily

felt each of eight emotions (disgusted, sad, frustrated, distressed, angry, happy, content,
(65) interested) on a 5-point scale from 1 (very slightly or not at all) to 5 (extremely).

Emotions were presented in a different order each time they were rated.

N-Back Task

Working memory was assessed with the N-Back task. In this task, numbers (0-9) are
presented one by one on a computer screen, and participants have to identify whether the
current (randomly generated) number matches the one seen N items previously.

(70)  Participants then press one of two keys on the keyboard if the items match, and the other
key if they do not match. We used the 2-back version of the task (i.e., match to the
number seen two screens earlier). Each block was comprised of two trials with 22 items
each; stimuli were presented for 500 ms, followed by a blank screen for 2,500 ms;

33% of the items in each trial were targets (i.e., matched the number seen two items

(75) previously), and 67% were nontargets. Accuracy and reaction times were recorded for

each item.

Given the trade-off between accuracy (percentage correct) and reaction time (i.e.,
maximizing accuracy necessarily results in slower reaction times and vice versa), we
computed a combined performance score for each trial. By definition, the first two

(80) numbers in a trial could only be nontargets and were excluded from analyses. Reaction
time was calculated only for correct responses and was multiplied by -1.00. The reaction
time and accuracy were standardized on the basis of the 12 available trials and a
combined performance index was then created by averaging the standardized single-trial
reaction time and accuracy. The resulting combined performance score was again

(85) standardized, and scores for the two trials of each block were averaged.

Procedure

After signing a consent form, participants reported their momentary emotions and
performed three blocks of trials with the 2-Back version of the task. After each 2-Back
block, participants rated their momentary emotions. The third block of the 2-Back task
was used as participants' baseline for performance and emotional ratings. They next

(90) watched a film clip. After watching the clip, they again rated their momentary emotions.
The participants in the experimental condition and in the maintenance control condition
received an emotion-regulation instruction immediately before the first 2-Back trial
following the mood induction.

The participants in the remaining two control conditions (no-instruction control, neutral

(95) control) did not receive any emotion-regulatory instructions. All participants then
performed three more blocks of the 2-Back task, each followed by another emotion
rating.
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Results
Subjective Reactivity to and Recovery from the Mood Induction

To verify that young and older adults had an equal emotion-regulatory load, we analyzed
participants' disgust ratings at baseline (Time O [TO]), their ratings immediately following
the mood induction (Time 1 [T1]), and their ratings after each subsequent N-Back block
(Time 2-Time 4 [T2-T4]) with a 5 (time) x 2 (age) x 4 (condition) analysis of variance
(ANOVA). There were effects of Time, F(4,133) = 100.48, p = .001, 1’]2 =.75; Condition,
F(3,136) = 13.94, p = .001, T]2 =.24; Time x Condition, F(12,352.18) = 14.58, p = .001,
1’]2 =.30; and Time x Age, F(4,133) =2.69, p = .03, T]2 =.08. No effects were found for
Age, Condition x Age, or Time x Condition x Age. Follow-up 2 (age) x 4 (condition)
ANOVA s for each time point indicated that age affected only baseline ratings of disgust.
Older adults reported slightly elevated disgust at baseline but not differentially across
conditions, F(1,136) = 10.78, p = .001, n2 = .07, and no Age or Age x Condition effects
emerged at subsequent time points.

The Time x Condition interaction shows the effectiveness of the disgust induction. Seeing
the disgust clip produced elevated disgust ratings at T1 relative to baseline, whereas
seeing the neutral clip produced slightly decreased disgust ratings. The down-regulation
group and the neutral control group both returned to baseline levels of disgust at T2, the
no-instruction control group returned to a baseline level of disgust at T3, and the
maintenance group still had significantly elevated disgust ratings (relative to their
baseline) at the final emotion assessment (T4), which was primarily driven by young
adults. These trajectories verify the effectiveness of the different emotion-regulation
instructions.

Working Memory Performance

To test our main hypothesis that emotion-regulation instructions would differentially
affect young and older adults' N-Back performance, combined performance scores

at baseline (TO, the last block of the 2-Back task before the mood induction) and

at the three time points after the mood induction (T1-T3) were subjected to a

4 (time) x 2 (age) x 4 (condition) repeated measures ANOVA. There was a robust main
effect of Age: Across time points and conditions, older adults performed worse than
young adults, F(1,136) =70.01, p = .001, nz = .34. Furthermore, there was a strong
main effect of Time, F(3,134) =41.91, p =.001, n2 = .48. Across time, all participants
in all conditions increased their performance. In line with our a-priori hypothesis, age
group and condition differences were evident in further performance changes

(from T1 to T2 and from T2 to T3), as indicated by a Time x Age effect,

F(3,134) =3.00, p = .03, n2 = .06, and by a Time x Condition x Age effect,
F(9,326.27)=2.85, p = .04, nz =.05. The effects of condition, Time x Condition, or
Condition x Age were not significant.
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What happened if participants were explicitly instructed to down-regulate their disgust
related feelings? In line with our hypothesis that only young adults' cognitive
performance would be disrupted, we found a significant Time x Age x Condition effect,
F(3,65)=2.86, p = .04, n2 =.12, and a Time x Age effect, F(3,65) =2.86, p = .04,

‘r]2 = .12 when comparing the down-regulation condition with the no-instructions control
condition. When intentionally down-regulating disgust, both age groups' performance
initially increased, just as in the other groups. From T1 to T2, however, young adults'
performance dropped, whereas older adults' performance continued to increase. From T2
to T3, young adults caught up to the level of performance of their age peers in the control
conditions. Thus, intentionally down-regulating disgust negatively affected young adults'
working memory performance at the second measurement occasion after the mood
induction.

Discussion

We investigated whether regulating negative emotions would disrupt older adults'
performance less than young adults' performance on a concurrently performed working
memory task. We found that instructions to down-regulate emotions differentially affected
working memory performance in young and older adults. Similar to past research, when
instructed to down-regulate disgust, young adults' working memory performance was
disrupted after the mood induction. Of particular interest is that contrary to findings
typical of young adults, working memory performance was unaffected in older adults who
were given the same instructions. The trajectory of working memory performance was
unaffected in both young and older adults when they were not given any explicit emotion
regulation instruction or when given the instruction to maintain feelings of disgust. This
indicates that the experience of disgust per se did not affect performance on the working
memory task.

Again, findings for young adults replicate those of previous studies showing that
regulating emotions (such as suppressing outward signs of emotions or inhibiting
unwanted thoughts) has cognitive costs, reducing performance of simultaneously or
subsequently performed tasks. Of importance, this study is among the first to demonstrate
that the costs of emotion regulation may vary across age groups. In line with the literature
showing that age is associated with better self-reported emotional control and stable or
improved performance-based emotional control, as well as greater effectiveness in
disengaging from negative material, results suggest that intentionally down-regulating
emotions may be less costly for older adults than it is for young adults. Our findings
support assumptions that, to some extent, emotion regulation may become less effortful as
people grow older and are given frequent occasions to exercise the management of
negative emotion states over the course of life.

Findings further show how the disruptive effects of emotion regulation unfold over time.
We measured emotions and working memory repeatedly over the experimental session to
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obtain information about the duration of disgust feelings after a disgust-evoking event.
We obtained the largest disruptive effect of intentional emotion regulation in young adults
at the second measurement occasion, that is, after their subjective feelings of disgust had
already returned to baseline levels. This suggests that regulating emotions may negatively
affect individuals for a period of time that extends beyond the subjective experience of the
emotion. It is possible that the disruptive effect of emotion regulation is cumulative and
therefore becomes more evident over time, until the effect of the emotion-triggering event
finally fades away.

Notably, performing the working memory task may actually have operated as an emotion
regulation strategy itself, making it easier for participants to distract themselves from their
memories of the disgust-evoking film. Distraction is known to be a very efficient
emotion-regulation strategy. Indeed, when asked in the follow-up questionnaire which
strategy they used to regulate their emotions, many participants spontaneously reported
that they focused on the cognitive task. Possibly, older adults' lower costs of emotion
regulation can be attributed to the fact that they engaged in distraction more than young
adults, given that distraction is probably not very costly. Future research should examine
more directly how older adults achieve the same emotion-regulatory goal with less
cognitive effort.

The present study also carries some limitations. Participants did not reach maximum
levels of performance before receiving instructions, which potentially confounded
practice effects with the effects of emotion regulation. Although this does not explain
differential effects of instructions on the amount of practice gain, future studies should
seek to obtain maximum levels of performance before introducing the emotional task.
Another limitation concerns the emotion-regulation instructions, which may have been
somewhat ambiguous. The down-regulation instruction did not clearly distinguish down-
regulation of negative feelings from up-regulation of positive feelings, and the
maintenance instruction confounded no regulation with actual maintenance. Instructions
should therefore be improved in future research.

It remains an open question whether the present findings apply to all types of cognitive
tasks or to all types of negative emotions. There are a few studies in which induced
sadness disrupted older adults' performance more than young adults' in making causal
attributions and in problem-solving tasks. Sadness is an emotion that is highly relevant to
old age and, therefore, may impose a higher emotion-regulation load on older adults than
disgust does. Moreover, the tasks used in these studies required the formation of new
strategies and creative solutions, which can be facilitated by negative mood. In these
contexts, young adults may have had more of an advantage than older adults in
performing the cognitive tasks. Of importance, emotion-regulation goals were not
explicitly manipulated in these studies.

In conclusion, adopting a life span perspective provides a more complete picture when
cognitive costs of emotion regulation are observed. Motivation and long-term practice in
regulating emotions can decrease the amount of resources necessary to maintain or regain
emotional well-being while performing well at other tasks. Growing older has the
adaptive potential to reduce the cognitive costs of emotion regulation, further
corroborating findings of higher emotional control with age.
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Learning a New Language

K. Weber, M.H. Christiansen, K.M. Petersson, P. Indefrey, and P. Hagoort

Introduction

Learning a new language is a formidable feat for which we have to develop a complex set
of linguistic skills, including encoding the words of the new language, learning syntactic
structure, and integrating the resulting representations with existing language knowledge.
Here we used an fMRI repetition paradigm to investigate how adult learners acquire
syntactic structures and words in the context of a miniature language?®.

In neuroimaging experiments, there is a contrast between two types of repetition effects.
The first type is repetition suppression (RS) — a reduction in activation in response to
repetition of known items (e.g., known objects, words, syntactic structures). The second
type is repetition enhancement (RE) — an increase in activation in response to repetition of
novel items (e.g., unknown objects, pseudowords*). Whereas RS is thought to reflect the
facilitation of processing within or the sharpening of an existing neural representation, RE
in the context of novel item repetition has been linked to the formation of neural
representations.

Behaviorally, syntactic repetition effects (also referred to as "syntactic priming") are
well-studied. Syntactic priming is seen as a mechanism for language learning, since the
repetition of syntactic structures helps in mapping meaning onto form. Thus, syntactic
priming effects might be present within the first hours of language learning. Furthermore,
infrequent structures should benefit most from the repetition of structure ("inverse
preference"), as their representations can be strengthened the most. Previous research
found that syntactic priming is reliably enhanced when lexical content is repeated
("lexical boost" effect). During learning, verb repetition might help in boosting the
mapping between form and meaning.

Neural processing of syntax activates a core network of the left inferior frontal gyrus
(IFG) and left posterior middle and superior temporal gyrus (MTG/STG). The left IFG
has been linked to grammatical regularities in miniature languages and artificial
grammars; the left posterior MTG/STG has been linked to lexically driven grammatical
knowledge.

»PIANDN - syntactic |

D20 ININD NPV - lexical 2

030NN N O»PINDN OPINM D201 I90NY (MMINDN) NNNNIN N9V - miniature language 3
290 non - pseudoword 4
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In the current study participants learned a miniature language which included 46 novel
verbs and three types of word order (syntactic structures); two of them novel, and the
third familiar from their native language. The syntactic regularities and the mapping of
structure and lexical items onto meaning had to be learned from the language input and
the context without explicit instruction. To assess syntactic and lexical learning and
processing effects, we examined fMRI repetition effects in response to repeated
presentations of syntactic structures (word orders) and lexical items (verbs). We predicted
that repetition of novel word orders and novel words would lead to RE, as a new neural
network for processing these structures and lexical items has to be created. Over days,
while a new representation for the novel learned information is being built, the RE effects
should continue to increase. Once a representation is established, sharpening and
facilitatory processes induced by the repetition should lead to RS. Furthermore, if the RE
effects are linked to learning they should also correlate with the behavioral learning
outcome. In contrast, a known syntactic structure that can be mapped onto a familiar word
order should show RS early on. Moreover, considering the inverse preference account of
syntactic priming, we expected the largest RE effect to infrequent structures. In order to
explore lexically driven syntactic learning, we manipulated syntactic and verb repetition
orthogonally®. This enabled us to investigate whether the combined repetition of word
order and verb would boost the syntactic repetition effects.

Materials and Methods
Participants

Twenty right-handed Dutch native speakers (16 female, 4 male) participated in this study.

Materials

The artificial language consisted of 36 transitive verbs® (e.g. "Sikimo"), 10 intransitive
verbs’ (e.g., "Ugo"), and 4 nouns ("Josa", "Komi", "Sako", and "Miru"). All subjects and
objects were animate (man, woman, girl, boy). The assignment of meaning to the
different words was counterbalanced across participants. There were three different types
of experimental sentence structures. Two were novel transitive word orders that are not
permissible in Dutch: verb-object-subject (VOS) and object-subject-verb (OSV); a third
structure was subject-verb-object (SVO), the standard word order in Dutch. A fourth
sentence structure, an intransitive subject-verb (SV) word order (also present in Dutch),
was used in filler sentences. The sentences described events depicted in black and white
pictures.

Experimental procedure

Participants took part in the experiment on four different days, Days 1, 2, 3, and 9. They
were told that they were going to learn a new language, "Alienese." On Day 1, structural
and functional MRI data were acquired. In the functional session, sentences from the
language they were about to learn were visually presented. This condition served as a
baseline for the analysis. Subsequently, participants learned the four nouns outside the
scanner by means of a picture-word matching paradigm.

NON->NY1 19INA - orthogonally 5
(NMYON WID 723 :DWND) NYIN PINNY DN NP OV - transitive verb 6
(APNYY NTDY DWND) RYVID TINN IPNY DM, TMY D9 - intransitive verb 7
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On Days 2, 3, and 9, participants took part in language learning sessions in the MRI

(65) scanner during which they read sentences in the new language and saw pictures
describing these sentences. Participants were asked to read the sentences silently.

On Day 2, after each sentence a picture was displayed illustrating its meaning.
Unbeknownst® to the participants, in these sessions there was a repetition paradigm on the
experimental items. One of the two novel word orders (VOS and OSV,

(70)  counterbalanced across participants) occurred 40% of the time, and each of the three
remaining word orders occurred 20% of the time. There were four types of prime-target
pairs (experimental trials): verbs only repeated, syntax only repeated, both verb and
syntax repeated, or neither repeated. The nouns were never repeated in subsequent
sentences. Filler items with an SV sentence structure were interspersed’ between the

(75) experimental trials so that a target did not serve as the immediate prime of the next trial.
Figure 1 illustrates the factors and conditions with VOS as the frequent word order.

The procedure on Days 3 and 9 was similar to the one on Day 2, except that all word
orders occurred equally often. Furthermore, in addition to reading the sentences, the
subjects now had to perform a comprehension task. After each target sentence, the

(80) participants were presented with two pictures. Both pictures depicted the same action
with the same actors, but the roles of the actors (agent!® and patient'') were reversed.
Participants were asked to decide which picture matched the preceding sentence by
pressing one of two buttons.

After fMRI sessions on Days 2, 3, and 9 participants received a pen and paper
(85) questionnaire with all 46 Alienese verbs in a random order. They were asked to translate
these verbs into Dutch.

Syntax Repeated Syntax Not Repeated
Verb Repeated Verb Not Repeated Verb Repeated Verb Not Repeated

P P T T~

Target-Type | Frequent Infrequent Known Frequent Infrequent Known Frequent Infrequent Known Frequent Infrequent Known

Prime OSV/ VOS/ 0SV/ 0SV/ VOS/ 0SV/
Word order| YOS~ OSV. SVO VOS  0SV. SVO gyg sVO VOS SVO SVO  VOS

Target

VOS oSV SVO VOS OSV  SVO VOS OSV ~ SVO VOS oSV SVO
‘Word order

Figure 1: Experimental factors and conditions for VOS as the frequent word order

NV XYY - unbeknownst 8
D> IM9N - interspersed 9
N21an yxan - agent 10
N2wan Yapn - patient 11
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Results
Behavioral results

Picture responses: For the behavioral analysis, we analyzed the response choices
(correct/incorrect) using logit models'?. The model for the response choices included the
effects of "Day" (Days 3, 9), "Type of Structure" (Frequent, Infrequent, Known),

(90) "Verb" (Repeated, Not Repeated), and "Syntax" (Repeated, Not Repeated) and allowed
interactions between all these factors.

There was a main effect of day, with better performance on Day 9 (81% correct,
SEM" = 1%) compared with Day 3 (71%, SEM = 1%), z = -8.8, p < .001. Moreover, verb
repetition [repeated: 78% correct (SEM = 1%); not repeated: 74% correct

95) (SEM = 1%)], as well as syntactic repetition [repeated: 78% correct (SEM = 1%), not
repeated: 74% correct (SEM = 1%)] helped the subjects in making the correct decision,
z=-44,p <.001 and z=-2.4, p = .02, respectively. There was also a main effect of
type (Frequent, Infrequent, Known), as the performance on the known structure [81%
correct (SEM = 1%)] was better than on the frequent [73% correct (SEM = 1%)],

(100) z=-4.63, p <.001, or the infrequent structure [73% correct (SEM = 1%)],
z=-3.9, p <.001. The performance on the frequent and on the infrequent structure were
not significantly different from each other (1zl < 1). The syntactic priming effect did not
interact with the type of structure (Izl < 1).

Verb translation: To assess the verb translation proficiency'?, we analyzed the number of

(105) correctly translated verbs out of the 46 items of the translation task given on Days 2, 3,
and 9. We assessed whether there was a steady improvement over days, by using logit
models with an effect for day.

There was a steady increase in the number of verbs that could be translated from Alienese
into Dutch. Participants improved in translation performance from Day 2 to Day 3

(110) (z=19.02, p <.001) and from Day 3 to Day 9 (z=16.32, p <.001). On Day 2, on
average 16% of the verbs were translated. On Day 3, this increased to 44% and further to
57% on Day 9.

Neuroimaging results

Region-of-interest results - syntactic repetition effects: We conducted a region-of-interest
analysis to test the effect of syntactic repetition, as well as the interaction between type of

(115) target structure (Frequent, Infrequent, Known) and syntactic repetition. Mean activations
per region-of-interest were entered into an ANOVA with the factors "Syntactic Repetition"
(Syntax Repeated, Syntax not Repeated), "Region" (left IFG, left posterior MTG/STG),
"Day" (Days 3, 9), and "Type of Structure" (Frequent, Infrequent, Known).

YIVIDT NI NOND MNWNN Y DN DTN - logit model 12
standard error of the mean ,3pn myv - SEM 13
NN - proficiency 14
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As hypothesized, the repetition of the known type of structure led to a RS effect, whereas
the repetition of the infrequent novel structure led to RE, with the repetition effect to
frequent novel structures patterning in between. The interaction between the type of
structure and syntactic repetition (averaged over Days 3 and 9) averaged across our two
regions-of-interest, left IFG and left posterior MTG/STG, was significant:
F(2,38)=5.39, p=.009, n2 =.22. This effect did not differ across the two regions or
between days. The main effect of syntactic repetition was not significant nor was its
interaction with the factor day. Follow-up tests were performed to investigate the nature
of the interaction between type of structure and syntactic repetition. The repetition effect
to the infrequent structure was significantly larger than the repetition effect to the known
structure: #(19) = 3.2, p = .006. Similarly, the repetition effect to the frequent structure
was also significantly larger than the repetition effect to the known structure:

1(19) = 1.8, p = .045. The repetition effect to the infrequent structure was not significantly
larger than the repetition effect to the frequent structure: #(19) = 1.6, p = .066.

Planned comparisons were performed to test whether the RE effects to frequent and
infrequent structures were larger than zero and the RS effect to known structures
significantly smaller than zero. The repetition effect to frequent structures was not
significantly different from zero: #(19) = 0.26, p = .8; in contrast, the RE effect to
infrequent structures was significantly larger than zero: #(19) = 2.43, p = .0125, whereas
the syntactic RS effect to known structures was significantly smaller than zero:

1(19) =-1.94, p = .034.

Furthermore, we investigated how the neural syntactic repetition effects are related to the
learning process by looking at correlations with performance on the picture-choice task
on the last day. As there was no significant difference in picture-choice task performance
for infrequent and frequent structures, we pooled these conditions together, looking at the
correlation with the neural syntactic repetition effect for novel structures. Because the
performance on the known structures was significantly different from the novel structures,
we performed a separate correlation of the performance on the known structures with the
neural syntactic repetition effect for known structures. The relationship between the
syntactic RE effect to novel syntactic structures (across both regions and days) and the
performance on the picture choice task on Day 9 for these structures revealed a significant
positive correlation: r = .45, p = .023, whereas the correlation between the syntactic
repetition effect to known structures and the performance on the picture choice task on
Day 9 for known structures was not significant: r = .37, p = .054.

Whole brain - verb repetition effect: On Days 3 and 9, verb repetition resulted in RE
effects in a wide-spread network of left and right temporal regions extending into parietal
areas, as well as other cortical regions. In a subset of these regions, mainly the precuneus
and the right MTG extending into inferior parietal regions, the RE effects increased from
Day 2 to Day 9. To test whether the strength of the verb RE effect increased with
proficiency on the verb task, we correlated the verb RE effect in five neuronal clusters
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with the performance on the verb translation task on Day 9. We set the d level to 0.01.
The clusters in left parietal and right temporal/parietal cortex showed a trend toward a
positive correlation: r = .38, p = .051 and r = .41, p = .036, respectively. The other clusters
did not show a trend toward a correlation, all Irl < .2.

Whole brain - interactions between verb and syntax repetition: Interactions between verb
and syntactic repetition were found in left angular gyrus, extending slightly into the
temporal cortex. These interactions were driven by a stronger RE effect if both verb and
syntax were repeated.

Discussion

RS is a well-known response to the repetition of syntactic structures in the first language
and established ones in a second language. The observed RS effect for the familiar word
order can thus be related to similar effects observed for syntactic repetition in studies
using natural language and suggests that the known structure in the new language had
been mapped onto its Dutch counterpart. The present result suggests that even when
structural information is realized in a new (artificial) language, it appears to be integrated
into the same neural structures as the native language, if there is sufficient structural
overlap. The fact that such a mapping for structures that are similar between languages is
possible is supported by studies of cross-linguistic' syntactic RS effects. From a
methodological perspective, this result strengthens the suggestion that artificial language
learning paradigms can tap into the same underlying neural mechanisms that are used for
a natural language.

Contrary to the RS effect to familiar structures, the repetition of unfamiliar structures led
to RE. This pattern of effects has also been found in previous studies for the repetition of
pseudowords compared with words, suggesting that the RE effects might be related to the
building of new representations for these novel word orders. The infrequent novel
structure was particularly sensitive to repetition (its RE effect was significantly different
from zero). The repetition effect to the frequent structure was not significantly different
from zero, which might mean that it is an effect halfway between RS and RE. We thus
suggest that the RE effect reflects learning processes that strengthen the new
representation being built, an effect that we predict will switch to RS once a stable
memory representation has been established.

The notion that the RE effect is related to the learning process is further strengthened by
the observation that the strength of the enhancement effect correlates with learning
progress. What exactly is represented or processed may depend on the cortical region
involved. Whereas the left posterior MTG/STG has been linked to linguistic
representations, such as stored lexical and syntactic information, the left IFG has been
linked to online processing. It is thought to unify syntactic building blocks during both
language comprehension and production. RE in left IFG might, therefore, reflect a
learning process in which repetition enables additional unification operations on the

MMWO-2 - cross-linguistic 15
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target, whereas the effect in left posterior MTG/STG might reflect the strengthening of
the linguistic representation of the word order.

RE effects to repeated verbs were found in brain regions linked to lexical and semantic

(200) processing. Involvement of these brain areas, including regions in the MTG, was also
seen in studies on word and semantic processing in the first language, as well as during
language learning. The verb RE effects are consistent with accounts connecting RE
effects to the build-up of novel representations, in the present case novel words with rich
semantic information attached. The observed RE effect might reflect the gradual

(205) strengthening of a lexical-semantic mapping. Interestingly, most of these RE effects
increased over the course of the different days. This further supports the idea that RE
effects might be linked to language learning, reflecting a steady build-up of these new
lexical-semantic representations.

Verb repetition boosted the syntactic RE effect in the left angular gyrus. This interaction

(210) provides evidence that verb-specific, lexically driven syntactic processing effects might be
found early on during learning and is compatible with proposals of a lexical nature of
syntactic processing. Of note should be, however, that we also found main effects of
syntactic repetition independent of verb repetition. Some lexically driven but also some
lexically independent syntactic repetition effects were also found in a behavioral-only

(215) version of the present experiment. Thus, although lexical information is important during
syntactic processing, abstract syntactic processing effects can be found very early on
during learning.

The steadily increasing RE effects to verbs, even after days, speak for a longer time frame
for these types of linguistic information to become stabilized in the more complex

(220) environment of an artificial language compared with other learning effects that merely
require overnight consolidation. We do expect a shift from RE to RS once memory
representations have stabilized.
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The Self and Object Representations of Narcissistically Disturbed Children
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Although narcissistic injuries are an inescapable part of both normal and pathological
development, for some children narcissistic difficulties are the central feature of their
psychopathology. In narcissistic children grandiose fantasies and self-absorption' serve to
maintain a pathological equilibrium that interferes with differentiation and integration.
These children are seriously compromised in accomplishing the developmental task of
acquiring a relatively stable self-esteem and, though they may appear haughty* and
self-assured, are prone to feeling like worthless failures. Children who experience such
narcissistic dysregulation often exhibit extremely rigid coping mechanisms that involve
reliance on an omnipotent sense of self, refusal to acknowledge personal failures,
projection of disowned self-experiences onto others, and demands for affirmation of their
power. Parents and teachers refer narcissistic children to treatment for a variety of
symptoms, including disturbances in relationships; impulsivity and poor tolerance for
frustration; school problems (usually underachieving); mood swings, irritability and
lability? in self-esteem; persistent violation of rules; arrogance; self-doubts and intense
envy.

It is unclear whether personality disorders in childhood are identical to the adult disorders
of the same name. For example, narcissistic children do not necessarily have a child-sized
version of the better-known adult classification of narcissistic personality disorder, and they
will not definitively go on to become adults with a diagnosable narcissistic disorder.
Because the origin of these disturbances is early childhood, it seems intuitively sound to
suppose that we are, in fact, seeing a future adult disorder in its infancy. However, it is
important to keep in mind that this is not clear and that the adult and child with narcissistic,
borderline, or antisocial psychopathology may look different. One explanation for changes
is that although one's underlying psychic organization may remain unchanged, one’s
clinical presentation may change (owing to intervening events and normal developmental
forces).

Characteristic Object Relationships

In the clinical case literature, the narcissistic child’s sense of self and identity is
characterized by a lack of authenticity. Narcissistic children's experience of who they are is
not based on an integrated sense of themselves but instead on an idea of what others expect,
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or what will gain them admiration and special advantages. These children often have
particular qualities that make them more likely to be selected for a special role in their
families. These qualities increase their odds of being invested with their parents’
narcissistic aspirations* and make it more likely that they will be called on to play a
unique role in maintaining their parents’ self-esteem. They may be treated as a source of
pride and gratification, which fosters® their omnipotence and sense of uniqueness. All
feelings of sadness and vulnerability are kept at bay®, and grandiosity emerges in their
illusion of not needing anyone and of controlling every aspect of themselves and their
environment. These children defensively sever’ any emotional connection that might lead
them to experience themselves as helpless or dependent and are rarely conscious of what
lies beneath what Winnicott referred to as their "false self". In this way their sense of self
is less developed and more vulnerable and dependent on outside approval than normal
children’s. Because of earlier expressions of vulnerability or sadness being ignored or
rejected in favor of the fostering of a sense of uniqueness, the narcissistic child achieves
an inner coherence only at the expense of a balanced, integrated personality. By virtue of
their beauty, talent, or precocity®, some narcissistic children are able to secure vitally
needed admiration, but this may never be enough. According to Egan and Kernberg, they
find themselves in an impossible dilemma — they require external approval to feel good
yet are threatened by such dependency because their grandiosity and fear of vulnerability
requires an illusion of independence. These children have enormous difficulty expressing
and experiencing love, gratitude, and an interest in others. Their grandiosity may be
related to a need to devalue others, in order to keep from seeing themselves as defenseless
and to keep vulnerability at bay. Reality testing is compromised in the service of
maintaining a grandiose self-image; rules and regulations are discarded and others are
manipulated and devalued with no constraints or guilt. The attention to rules that typically
characterizes latency’ children, for example, is conspicuously absent. This grandiosity
becomes a nucleus around which to establish a sense of self, and the world becomes a
stage that reinforces this.

In disturbances of narcissistic regulation, concerns about being ignored, often coupled
with doubts about being able to evoke responses from others, result in others being seen
as a means to an end — as tools in the fight to stave off'® inadequacy and helplessness.
This intense self-absorption and need to be the center of attention has an enormous impact
on relationships with others, who may find narcissistic children provocative and
controlling. Attempts to recreate an early relationship with a parent who inflated the
child’s omnipotence and rewarded exhibitionistic displays of competence are largely
unsuccessful, and this longing for such a relationship typically causes these children a
great deal of difficulty. For example, clinicians' countertransference'' reactions to these
children are frequently reactions of boredom and exploitation. It has been suggested that
such feelings are the hallmarks of treatment of those with narcissistic disorders.
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The Assessment of Narcissism and Narcissistic Modes of Relating'?

Projective testing has been used only infrequently to measure narcissistic
symptomatology. A few recent studies have used the Rorschach in differential diagnostic
research for narcissistic personality disorder. Several other studies have used the Thematic
Apperception Test (TAT), in which subjects are requested to tell stories in response to
several ambiguous pictures.

Narcissistic modes of relating — as opposed to narcissistic characteristics — have been
assessed via measures developed to look at object representations. The unconscious
representations of object relations can be inferred from projective sources that elicit
information on relationships. A variety of psychological tests and scoring systems have
been developed with this in mind, including those using the Rorschach, the TAT, and the
Early Memories Test.

On the basis of an extensive review of the literature and a convergence' of clinical
descriptions, an assumption was made that there is a correlation between clinical
assessment of narcissistic personality disorder and underlying object relationships. An
attempt was made to provide empirical support for this clinical presumption by a measure
developed to explore self and object representations, a distinctive area of difficulty for
these children. The measure used was Drew Westen’s Social Cognition and Object
Relations Scale (SCORS). The theoretical underpinnings of this scale are rooted in
object-relations theory. The concept of object relations in psychoanalysis refers, most
broadly, to interpersonal behavior and the cognitive and affective processes mediating the
capacity for relatedness to others. Object relations theorists propose that many individual
differences in this area reflect developmental differences, and they attribute severe
interpersonal disturbances to early developmental failures. Patients with severe
personality disorders, for example, would evidence lower levels of development in their
object relations. It is hypothesized that narcissistic children would have just such gross
disturbances in their self and object representations and that this is due to early problems
in the parent—child relationship. The SCORS aims to measure the level of distortion
caused by such early failures. Therefore it was used to compare the TAT responses of a
group of narcissistic children with a clinical comparison group. It was predicted that
narcissistic children would (a) depict'* fewer relationships, of poorer quality; (b) exhibit a
lower investment in values and moral standards; (c) demonstrate difficulty with the
experience and management of aggressive impulses; (d) manifest unstable self-esteem;
and (e) exhibit problems with the development of a stable identity when compared with
the non-narcissistic clinical group.

Method
Subjects

The sample consisted of 32 subjects drawn from a population of elementary school-aged
boys and girls of low to middle socioeconomic status. All had been referred for
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psychological assessment for a variety of symptoms and were assigned diagnoses such as
Attention-Deficit Disorder, Obsessive-Compulsive Disorder, and Oppositional Defiant
Disorder. Of these 32 children, 16 were found to meet behavioral criteria for narcissistic
personality disorder as outlined in the DSM-1V, including problems in self-esteem
regulation, a lack of empathy, and an omnipotent denial of vulnerability, by the clinicians
involved in their assessment or treatment. These children’s symptoms were stable and
long-standing (duration of at least 1 year), as outlined in the DSM's criteria for assigning
a Personality Disorder diagnosis to a person under the age of 18.

To test the reliability of the identification of eligible's subjects, two independent clinicians
were asked to blindly assess 18 cases potentially able to be included in the sample. After
reviewing diagnostic interviews of potential subjects to determine whether they met the
criteria for a narcissistic diagnosis as defined for this study, the independent raters
confirmed that 16 were eligible for inclusion. The control group consisted of the
remaining 16 subjects. They had been referred for treatment of similar DSM-IV Axis |
diagnoses, including those characterized by depression, behavioral acting out, learning
difficulties, and hyperactivity, but they did not meet the criteria outlined here for a
disturbance in narcissism. Of the 16 subjects in each group, 8 were male and 8 were
female. The mean age for the data group was 10.9 years (SD=2.15); the mean age for the
control group was 12.1 years (SD=2.01). Exclusionary criteria included evidence of
psychosis or an IQ below 70.

Materials

Data used in this study were archival and included behavioral summaries, social histories,
and IQ tests. These 32 records are complemented by TAT protocols that were
administered for the purpose of this study by several examiners with formal coursework
in psychological assessment. Examiners were unaware of each child’s ultimate diagnosis
at the time of the administration.

The TATsS of the 32 subjects were assessed using the SCORS which is made up of eight
variables (or subscales). These are as follows: Complexity of Representation of People,
Affective Quality of Representations, Emotional Investment in Relationships, Emotional
Investment in Values and Moral Standards, Understanding of Social Causality, Experience
and Management of Aggressive Impulses, Self-Esteem, and Identity and Coherence of
Self. Five of the eight dimensions seem especially important to a study of narcissism in
children and were used here. Two dimensions seem particularly relevant: Emotional
Investment in Relationships and Emotional Investment in Values and Moral Standards.
The first assesses the extent to which the person transcends' a need-gratifying orientation
toward relationships and is capable of forming mutual bonds with others in which there is
a real involvement and investment in others. The latter dimension measures how much an
investment in behaving in a thoughtful, compassionate way toward others is evident in the
story told. In addition, we used the subscale Experience and Management of Aggressive
Impulses, which assesses how much anger is depicted and how this is dealt with by the
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characters in the TAT story. The final two dimensions we included measure the Self
Esteem (from negative to positive) and the Identity and Coherence of Self (from unstable
to stable) attributed to characters in the TAT stories. The three dimensions for which data
were not analyzed were excluded from this study because upon examination they did not
seem likely, a priori, to be as useful in elucidating!’ characteristics of narcissistic
individuals or relationships.

The reliability and validity of the SCORS to rate TAT stories has been demonstrated in a
number of previous studies investigating the object relations of a wide range of
psychological conditions with both normal and clinical populations and both adult and
adolescent samples.

Procedure

Two raters blind to the age, gender, and diagnostic category of the participants coded all
of the TAT responses. Coders were given typed stories organized in a random order, and
the same four TAT cards were coded on five dimensions: Experience and Management of
Aggressive Impulses (AGG), Self-Esteem (S-E), Emotional Investment in Values and
Moral Standards (EIV), Identity and Coherence of Self (ICS), and Emotional Investment
in Relationships (EIR). The four cards were chosen on the basis of their representation in
each of the protocols to be evaluated and their appearance in several previous well-
validated SCORS studies. Each scale has seven levels, with Level 1 representing the most
primitive response and Level 7 the highest level response.

Reliability

Reliability was established via intraclass correlation coefficients, as outlined in the
SCORS manual. The two coders employed for the present study had extensive prior
experience in the development of the SCORS, and interrater reliabilities for their ratings
ranged from .81 to .96, demonstrating that scores for each of the variables used in this
analysis were highly reliable (EIR=.96; EIV=.84; AGG=.81; S-E=.95; ICS=.89). When
necessary, differences were discussed and reconciled by agreement.

Results

Correlations among scales (see Table 1) revealed moderate degrees of interrelationship, as
expected. Five correlations emerged, with the key finding being that the EIV variable was
significantly correlated with three of the other variables. The most significant relationship
(.62 at p < .01) was between the AGG and EIV variables. This indicates that there is a
strong potential of overlap between scale dimensions measuring the management of
aggressive impulses and how likely one is to behave selfishly or without remorse!'® (i.e., to
be poorly invested in values and moral standards). This significant correlation does not
discount any findings but rather suggests that results obtained may be less powerful. The
ICS variable was also shown to be correlated with three of the other variables (EIV, AGG,
and S-E), and two of these relationships reached significance (p < .01).
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Table 1

Intercorrelations of Thematic Apperception Test Scores

Dimension EIR EIV AGG S-E ICS
EIR —
EIV .02 —
AGG 15 62 —
S-E 12 S56%* 31 —
ICS 34 STE ST 42% —

Note: n = 32. EIR = Emotional Investment in Relationships; EIV = Emotional Investment in Values and
Moral Standards; AGG = Experience and Management of Aggressive Impulses; S-E = Self-Esteem;
ICS = Identity and Coherence of Self.

*p <.05. two-tailed.  **p < .01. two-tailed.

On a series of chi-square tests, no significant differences were found between gender of
(180) subjects, coders, or gender of subjects by coder. Differences between groups being

studied were also investigated. As predicted, the narcissistic group (M =13, SD =2.1) had a

significantly ( p < .01) lower mean score in values and moral standards (the EI'V variable)

than the clinical control group (M = 15.81, SD = 1.72). A lower score on this dimension

may indicate that a subject behaves in a selfish manner with little evidence of remorse or
(185) guilt, i.e., the higher the score, the more likely is the subject to think abstractly about

moral questions or be compassionate toward others. Also significant (p < .01) were

findings for the AGG variable, which demonstrated that narcissistic children have more

difficulty with the management of aggressive impulses (M = 13.75, SD = 2.02) than peers

with a similar symptomatic presentation (M = 15.81, SD = 1.38). The final hypothesis to
(190) achieve significance in the predicted direction ( p < .01) was that the narcissistic group

(M =14.69, SD = 2.27) would show less stable self-esteem (the S-E variable). Higher scores

are seen in subjects who tend to have a more realistic range of positive and negative

feelings about themselves, as was evident in the control group (M = 16.69, SD = 1.58).

One finding, though significant (p < .028), was in the direction opposite to that predicted.
(195) The narcissistic group (M = 12.75, SD = 1.73) showed a significantly higher investment in

relationships (the EIR variable) than the control group (M = 10.81, SD = 2.83). Lower mean

scores on this variable indicate that a subject is more focused on his or her own needs or

has "shallower" relationships. Though this finding was contrary to predictions, mean

scores for both groups were substantially lower than for other scale variables.

(200) There was a trend toward significance (p < .09) on the ICS variable, on which a low score
indicates that a subject may have a fragmented or fluctuating'® sense of self. The
narcissistic group (M = 16.44, SD = 1.90) showed more of a tendency toward identity
instability than the control group (M =17.63, SD = 1.89).
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Discussion

In general, our findings provide empirical support for the attributes of narcissistic children
(205) described in the clinical literature. One hypothesis, that narcissistic children would
represent fewer relationships, and of poorer quality, than their non-narcissistic peers, was
not substantiated. This may be related to some ambiguity in how this variable is
interpreted. It seemed reasonable to predict that the quality of relationships depicted by
the data group would be poor (e.g., focused primarily on their own needs). On closer
(210) examination, however, the EIR scale variable is also concurrently measuring the quantity
of relationships depicted in the stories. For example, the more relationships are
mentioned, or the more a character seems to be striving to form relationships (of any
sort), the higher the score will be. Although it is true that narcissistic disturbances
typically include strong defenses against significant object relationships, narcissistic
(215) individuals are also known to exhibit a kind of "object hunger". So, though the narcissistic
children in this study may be prone to problematic, precarious® relationships —
characterized by little capacity for give and take — they are also thirsty for objects whose
confirming and admiring responses will nourish them. This object hunger may be
especially relevant for a child sample, for it is developmentally relevant and natural for
(220) any child to seek out parent surrogates®' and the like.

There were a number of limitations in the design and execution of this study, which are
important to touch on here. First, generalizability of results obtained may be limited by
the relatively small sample size. Secondly, the inclusion of more TAT cards may have
provided a better sampling of the representational world of subjects. An additional issue
(225) concerns the fact that the stories children produce to projective stimuli are often shorter,
and less detailed (especially affectively), than those given by adults. On the SCORS,
default codes are assigned when a subject does not give enough information to score a
particular dimension, and these scores could have had an impact on the results. For
example, on the EIR dimension, if no relationships are depicted, a score of 2 is coded.
(230) This relatively low score would be seen as indicating a poor investment in relationships.
Although this method of scoring seems intuitively correct, the likelihood that the SCORS
is giving an accurate portrayal of children’s object relations could be called into question
if there were a preponderance® of defaults. This did not seem to be the case in the present
study, where default ratings were assigned for approximately 3% of all responses given.
(235) And, as the current study compared two similarly aged groups, results obtained informing
us about the differences between the groups should not be greatly impacted. In addition to
age, IQ has been shown to affect the length and level of detail in projective responses.
This potential problem was addressed in part by excluding subjects with 1Qs below 70. In
fact, IQ data were available for many of the subjects, and these scores tended to be in the
(240) average to high-average range.

The implications and limitations of this work suggest many potential areas for future
research. Data from outcome studies of work with narcissistic children would be of value
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and might validate or expand on findings in this study. Outcome studies are of particular
importance as the literature on the treatment of these children is predominantly anecdotal

(245) and available only on a case-by-case basis. Even given the limitations of this study, the
SCORS has been shown to be a useful tool in highlighting the self and object
representations of such children, and it may contribute to the quality of diagnostic and
therapeutic work with this challenging group.
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