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Affective Language Spreads Between Anxious Children and Their Mothers
During a Challenging Puzzle Task
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Humans influence each other’s emotions. The spread of emotion is well documented across behavioral, psy-
chophysiological, and neuroscientific levels of analysis, but might this influence also be evident in language
(e.g., are people more likely to use emotion words after hearing someone else use them)? The current study
tests whether mothers and children influence each other’s use of affective language. From 2018 to 2020,
children aged 6—12 who met diagnostic criteria for anxiety disorders and their mothers (N = 93 dyads) com-
pleted a challenging puzzle task while being video recorded. Analyses of transcriptions revealed that moth-
ers and children indeed influenced each other’s language. Bidirectional influence was observed for use of
negative affect words: Mothers were more likely to use negative affect words if their child had just used neg-
ative affect words (over and above mothers’ own language on their previous turn), and children were sim-
ilarly influenced by mother affect word use. A similar bidirectional relation emerged for linguistic distance, a
measure related to effective emotion regulation and mental health. However, the significance of the child-to-
mother direction of influence for these two variables varied depending on correction threshold and should
thus be verified in future research. Nonetheless, these findings extend understanding of emotional influence
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by showing turn-by-turn relations between the use of affective language.

Keywords: parent—child interactions, language, emotion, anxiety, emotional influence
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Our emotions are strongly influenced by people around us.
Emotional influence is evident across several levels of
analysis, including self-report (Brown et al., 2021), behavior
(Cialdini et al., 1990; Nook et al., 2016), psychophysiology
(Palumbo et al., 2017; Thorson et al., 2018; Wass et al., 2019;
Waters et al.,, 2014), and neuroimaging (Lee et al., 2018;
Nook & Zaki, 2015). However, whether emotional influence
occurs at the linguistic level of analysis remains an open
question: Do people influence each other’s use of affective
words? There are two major bodies of work supporting the

notion that affective language should indeed spread across
individuals.

First, affective scientists and social psychologists have shown that
emotions spread across individuals. When mothers are exposed to
acute stressors and then reunited with their infants, their infants
show elevated signs of physiological arousal, even though
they themselves were not exposed to the stressor (Waters et al.,
2014, 2017). When people see group ratings for how desirable
they find stimuli, they shift their own ratings toward those of others,
and parallel shifts occur in brain regions thought to encode value
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(Klucharev et al., 2009; Nook & Zaki, 2015; Zaki et al., 2011).
When people read emotional comments from others online, they
later produce posts that share those emotions (Brady et al., 2021;
Goldenberg & Gross, 2020; Kramer, 2012). These lines of work sug-
gest that emotions are social forces that can rapidly move between indi-
viduals in a group. Given this, it is plausible that social transmission of
emotion will also be evident in shared use of affective language.
Studies have shown overall correlations in the use of affect words
across dyads (Bauer et al., 2005; Niederhoffer & Pennebaker, 2002;
Ogren & Sandhofer, 2021) and that social media users are more likely
to use affect words when their friends do so (Kramer, 2012). However,
these studies leave open the question of whether people influence each
other’s use of affect words on a turn-by-turn basis. Do people dynam-
ically influence each other’s use of emotional language? If so, this
could reflect dynamic shifts in interpersonal emotion processes over
the course of a social interaction, giving us an unobtrusive and ubiqui-
tous tool for measuring these important social phenomena.

Second, basic cognitive science has demonstrated that people tend
to align their language with other people (Doyle & Frank, 2016;
Giles & Powesland, 1997; Pickering & Ferreira, 2008). Over the
course of a conversation, people repeat the words they hear others
say, talk about things that are semantically related to their conversa-
tion partner, and even shift the pace and pronunciation of their words
to converge with others (Dideriksen et al., 2019; Pardo, 2013; Street,
1984; Xu & Reitter, 2015). This linguistic alignment has been doc-
umented in several settings, including in child—adult conversations
(Dale & Spivey, 2006; Ferndndez & Grimm, 2014; Misiek et al.,
2020). Interestingly, although both children and adults tend to
align their speech with each other, adults seem to align more strongly
than children (i.e., there is stronger child-to-adult influence than the
reverse; Denby & Yurovsky, 2019; Foushee et al., 2021; Yurovsky
et al., 2016). Growing evidence suggests that this alignment facili-
tates word learning in children (Denby & Yurovsky, 2019;
Foushee et al., 2021). This body of research suggests that people
spontaneously take on others’ words to align themselves and facili-
tate communication during a conversation. However, specific atten-
tion to linguistic alignment about affective language has been
neglected, even though alignment on affective language could
reflect important interpersonal emotion processes.

In particular, there are several candidate linguistic variables that
deserve attention, given prior work demonstrating their relation to
affect or affect regulation. First, use of both positive and negative affect
words (e.g., “fight,” “mad,” “help,” “happy”) have been associated
with self-reported affect (Kahn et al.,, 2007; Nook, Schleider &
Somerville, 2017). Greater spread of these words could indicate emo-
tional influence. Additionally, research shows that using language to
“distance” oneself from negative stimuli by reducing use of the
word “I” and present-tense verbs (e.g., replacing “I hate this” with
“that was hard”) can down-regulate negative emotions (Kross et al.,
2014; Nook, Schleider & Somerville, 2017). Greater linguistic distanc-
ing is associated with effective emotion regulation and mental health
in both youth and adults (Cohen et al., 2022; Edwards & Holtzman,
2017; Kross et al., 2017; Nook et al., 2022; Nook, Schleider &
Somerville, 2017; Nook, Vidal Bustamante, et al., 2020; Orvell
et al., 2019; White et al., 2017). As such, interpersonal transmission
of linguistic distance could reflect the contagious spread of psycholog-
ical distancing, and subsequent emotion regulation or dysregulation.

In this study, we test the hypothesis that one conversation partner’s
use of affective language can be predicted from the other partner’s

word use on their previous “turn.” We capture these naturalistic
exchanges while dyads engage in a challenging task of attempting to
solve difficult puzzles while under time pressure. In this “Tangrams
task,” participants are given a set of puzzle pieces and asked to assem-
ble them into as many predefined shapes as possible while being mon-
itored by an experimenter and under time pressure. This task is
well-utilized in the developmental and clinical literatures to test behav-
ioral responses to this affective challenge (Chan et al., 2021; Clarke et
al., 2013; Corpus & Lepper, 2007; Hudson & Rapee, 2001; Park et al.,
2017; van der Bruggen et al., 2010). We posited that linguistic trans-
mission of affective language may be especially likely while partici-
pants were attempting to collaboratively solve frustrating puzzles,
making this a prime setting for conducting this research.
Specifically, we hypothesized that when one conversation partner
used more positive or negative affect words, the other conversation
partner would then be more likely to use positive or negative words
on their next turn. We also posited that when one person spoke with
higher linguistic distance, the other person would use more distanced
language on their next turn. This linguistic influence could reflect the
spread of affect and its regulation or a broader linguistic alignment pro-
cess in which dyads naturally conform to each other’s language.

Although the spread of affective language across individuals is likely
a general interpersonal phenomenon, here we examine it specifically
within dyads composed of children with anxiety disorders and their
mothers. Prior research has shown that these dyads have heightened
affective synchrony (i.e., alignment in psychophysiological measures;
Pérez-Edgar et al., 2021; Perlman et al., 2022; Smith et al., 2021),
meaning that these dyads may demonstrate heightened spread of affec-
tive language and making them well-suited for testing our research
questions. And conversely, prior research on linguistic alignment on
child—adult pairs has studied unselected populations, making it
unknown the extent to which linguistic alignment occurs in these
dyads. Given that prior research has demonstrated that parents tend to
overly accommodate anxious children (e.g., taking over for them in
conversation or helping them avoid stressful situations; Lebowitz et
al., 2013), we also examined interpersonal influence in word count.
Here, we specifically hypothesized that when mothers spoke more on
their turn, their children would speak less on their subsequent turn.

Finding language-based emotional influence in any context melds
prior research on affective influence with our understanding of lin-
guistic alignment. Identifying the dynamic spread of affective lan-
guage on a turn-by-turn basis would open new avenues for inquiry
regarding the affective and psychological processes producing this
spread, as well as the ways in which these dynamics might vary as
a function of mental health, context, or interpersonal functioning.
In particular, finding these relations specifically within an anxious
population could advance translational understanding of how par-
ent—child dynamics function differently in children with and without
anxiety disorders, thereby laying groundwork for future research to
test whether heightened interpersonal spread of affective language is
a marker of anxiety and/or whether changing parent or child lan-
guage shifts interpersonal regulation in these dyads.

Method
Participants

Data for this study were collected as part of a randomized con-
trolled trial (RCT) of psychosocial treatments for pediatric anxiety
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conducted in 2018-2020. Ninety-five mother—child dyads provided
informed assent—consent for the trial and completed measures at
their baseline evaluation. To be included in lagged linguistic analy-
ses (see below), dyads must have each taken at least three turns of
speech. Two dyads were consequently excluded, resulting in a
usable sample of N=93 dyads (see Table 1 for demographics).
Key inclusion criteria for the RCT required that child participants
were 6—12 years old, met symptom criteria for a primary anxiety dis-
order, and were eligible for fMRI scanning (see online supplemental
materials for full criteria). This portion of childhood was well-suited
to our research questions because (a) it represents a key period of risk
for the development of anxiety disorders, (b) language is sufficiently
developed to allow for dyadic exchanges, (c) it overlaps with an
age range shown to distance language during regulation, and
(d) heightened parent—child synchrony in anxiety is already estab-
lished in infancy and early childhood (Kessler et al., 2005; Nook,
Vidal Bustamante, et al., 2020; Perlman et al., 2022; Smith et al.,
2021). Sample size was determined by a power analysis at the
time of submission of the National Institutes of Mental Health
(NIMH) grant that funded the current work. All procedures were
approved by the Yale University IRB #2000023649, “Brain
response associated with parent-based treatment for childhood anx-
iety disorders.”

Procedure and Dependent Measures

This study focuses on measures collected during the baseline ses-
sion of the RCT (i.e., before treatment began). During this session,
mother—child dyads completed a challenging puzzle task called
the Tangrams task, while being video recorded. Each speech
“turn” (i.e., contiguous stream of speech from either the mother or
child) was transcribed and used in linguistic analyses.
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Tangrams Task

The Tangrams task (Hudson & Rapee, 2001) involved the mother
and child working together to solve as many visuospatial puzzles as
they could in 7 min. This task is a well-used paradigm to observe
behavioral responses to negative affect induced by a challenging
task (Chan et al., 2021; Clarke et al., 2013; Corpus & Lepper,
2007; Hudson & Rapee, 2001; Park et al., 2017; van der Bruggen
et al., 2010). Specifically, a trained researcher gave the participants
a set of blocks and a deck of cards with shapes on them.
Participants were instructed to arrange the blocks so they formed
the shapes displayed on the cards (see online supplemental materials
for task instructions). However, the task was designed such that it is
very difficult to fit the puzzle pieces together to make the expected
diagrams, and the experimenter expects participants to finish as
many puzzles as they can under time constraints. As such, the task
provides an optimal context in which to assess interpersonal reac-
tions to negative affect. The experimenter provided no feedback to
participants during the task.

Linguistic Variables

Audio exchanges during video recordings of the Tangrams task
were transcribed and processed using Linguistic Inquiry and Word
Count (LIWC; Pennebaker et al., 2007). LIWC computes the pro-
portion of words in a passage of text that falls within predefined cat-
egories. We extracted four linguistic measures for each “turn” of
both mother and child speech: negative affect words, positive affect
words, linguistic distance, and word count. Negative affect words
broadly represent the use of words that convey a negative connota-
tion (e.g., fight, bad, mad), and the reverse is true for positive affect
words (e.g., good, cheer). Following prior work (Cohn et al., 2004;

Table 1
Participant Demographics and Language Characteristics
Demographic factor Full sample Children Mothers
N 93 Dyads 93 93
Age 2014 M=8.20,SD=1.67 —
Sex — 33 female (35.48%), 60 male (64.52%) 93 female (100%)
Race®
Asian — 2 (2.25%) 3 (3.37%)
Black or African American — 3(3.37%) 4 (4.49%)
Multiracial — 10 (11.24%) 4 (4.49%)
‘White — 74 (83.15%) 78 (87.64%)
Ethnicity”

Hispanic or Latino —
Not Hispanic or Latino —
Family income®

$21,000-$40,999 5 (5.62%)
$41,000-$60,999 5 (5.62%)
$61,000-$80,999 9 (10.11%)
$81,000-$99,999 9 (10.11%)
$100,000-$124,999 13 (14.61%)
$125,000-$149,999 8 (8.99%)
$150,000+ 40 (44.94%)
Number of speech turns 6,519

M=8.40,SD=9.75
M=289, SD=168
112 (1.72%)
M=0.09 (1.04%)

Length of turns (audible words)
Number of audible words/person
Fully inaudible turns

Inaudible words per turn

7 (7.87%)
82 (92.13%)

11 (12.22%)
79 (87.78%)

3,232 (49.58%)
M=6.61,SD=6.76
M=224,SD=137
84 (2.60%)
M=0.11 (1.36%)

3,287 (50.42%)
M=10.13, SD=11.69
M=355,SD=171
28 (0.87%)
M=0.07 (0.74%)

Note. Percentages represent proportions of available data.

*Race and family income was not reported for 4 dyads. "Ethnicity was not reported for 3 children and 4 mothers.
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Nook, Schleider & Somerville, 2017), linguistic distance was com-
puted by extracting the proportion of words that were first-person
singular pronouns (e.g., “L” “me”), present-tense verbs (e.g.,
“give,” “help”), articles (i.e., “the,” “a”), discrepancy words (e.g.,
“could,” “should”), and words greater than 6 letters for each turn.
We z-scored each measure across all turns for both mothers and chil-
dren; reversed the z-scored measures of first-person singular pro-
nouns, present-tense verbs, and discrepancy words by multiplying
them by —1; and averaged these z-scored measures for each turn.
Higher linguistic distance indicates that the speaker’s language is
more removed from oneself and the present moment, whereas low
linguistic distance indicates the speaker is more focused on oneself
and the here and now. Finally, we used LIWC’s word count variable
as a measure of the number of words spoken by a child or their
mother on each of their turns. Of note, the available amount of lin-
guistic data (approximately 35 speech turns and 289 words per per-
son, see Table 1) was comparable to if not larger than other studies of
linguistic distancing (Cohen et al., 2022; Nook, Vidal Bustamante,
et al., 2020).

Analytic Approach

The current study examined dyadic relations between child and
mother language during the Tangrams puzzle task. First, two data
files were created, one for analyses testing how child language pre-
dicts mother language, and one for analyses testing how mother lan-
guage predicts child language. The first dataset began with the
child’s first turn (i.e., if the mother spoke first, that turn was dis-
carded), and linguistic measures of each child turn were aligned
with linguistic measures of their mother’s subsequent turns. The sec-
ond dataset began with the mother’s first turn (i.e., if the child spoke
first, that turn was discarded), and linguistic measures of each moth-
er’s turn were aligned with linguistic measures of their child’s sub-
sequent turns. We also produced “lagged” versions of linguistic
variables in each dataset (e.g., in the dataset used for testing
how child language predicts mother language, we also aligned
each child turn with the mother’s language on their previous turn,
allowing us to control for mother’s language on their previous turn
when testing how child language predicts subsequent mother
language).

Analyses involved mixed-effects models at the turn level imple-
mented through the Ime4 package (Bates et al., 2015) in R (R
Core Team, 2021). All analyses included participant ID as a random
intercept with turns nested within dyads. For each dependent vari-
able (i.e., negative affect words, positive affect words, linguistic dis-
tance, and word count), we tested the hypotheses that (a) children’s
language on their turn would predict mothers’ language on their sub-
sequent turn, over and above mothers’ own language on their previ-
ous turn and (b) mother language on their turn would predict child
language on their subsequent turn, over and above their child’s
own language on their previous turn. Negative and positive affect
words had highly zero-inflated distributions. We attempted log trans-
formations, negative binomial regressions, and zero-inflated nega-
tive binomial regressions, but all yielded unacceptable regression
diagnostics. As such, we dichotomized turns (0 = no affect words,
1 = affect words) and analyzed them using mixed-effects logistic
regressions. Model diagnostics were then acceptable. Word count
also had a skewed distribution but model diagnostics stabilized
after adding 1 and log transforming raw word count values.

We followed conventional steps regarding mixed-effects model
building. We began by only including random intercepts for partic-
ipant and tested whether adding random slopes of each predictor sig-
nificantly improved fit using model comparisons. Results of these
tests showed that random slopes were only indicated for one analysis
(mother linguistic distance predicting child linguistic distance), and
the significance of the key result did not change after adding random
slopes. We intentionally only investigated four dependent variables
to constrain our search space and reduce the possibility of false-
positive results. Nonetheless, for additional rigor in interpreting
our results, we applied Benjamini—Hochberg correction for multiple
comparisons to key analyses (Benjamini & Hochberg, 1995). This
correction suggests that all significant p-values survive correction
when a 10% false discovery rate (FDR) is applied, but two results
indicated in Table 2 fail to meet correction when a 5% FDR is
applied (note that FDRs up to 20% are deemed suitable, depending
on context; McDonald, 2009).

Odds ratios (OR) are reported for mixed-effects logistic regres-
sions and standardized betas (B) are reported for linear mixed-effects
model results to provide estimated effect sizes, along with 95% con-
fidence intervals (CI). Standardized betas were computed by stan-
dardizing variables at the turn level (i.e., across all speech turns in
the dataset, the smallest unit of measurement) using the “basic”
option of the standardize_parameters function in the effectsize
package (Ben-Shachar et al., 2020). Unstandardized regression sta-
tistics including intercepts for each model are provided in Table S1
in the online supplemental material.

Transparency and Openness

Data and analytic code are available at https:/github.com/Yale-
CANDLab. These analyses were not preregistered and should be
considered exploratory.

Results
Negative Affect Words

Bidirectional relations were observed between mother and child
negative affect word use (Table 2). When children used negative
affect words during their turn, mothers were significantly more
likely to use negative affect words in their subsequent turn (OR =
2.16, p =.043), over and above whether the mother used negative
affect words on their preceding turn. Similarly, whether a mother’s
turn included negative affect words significantly predicted whether a
child would use negative affect words in their subsequent turn
(OR =2.57, p =.009), over and above whether the child used neg-
ative affect words in their preceding turn. Although all results sur-
vive correction for multiple comparisons at 10% FDR, the first of
these results (child language predicting mother language) did not
survive correction at 5% FDR.

Positive Affect Words

Whether a child used positive affect words during their turn sig-
nificantly predicted whether mothers would use positive affect
words in their subsequent turn, over and above whether the mother
used positive affect words on their preceding turn (OR =1.31,
p =.012; Table 2). However, the reverse direction (mother-to-child)
did not reach significance (OR = 1.17, p =.139).
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Results from Mixed-Effects Regression Models Testing Dyadic Relations Between Child and Mother Language

Negative affect words

Positive affect words

Linguistic distance Word count (log)

Predictor OR  95% CI p OR  95%CI p B 95% C1 p B 95% C1 p
Child language predicting mother language
Child language 216 [1.02,4.55] .043* 1.31 [1.06,1.62] .012 .04 [0.002,0.07] .039" —0.03 [—0.08,0.01] .098

Mother language on prior turn  2.80 [1.53,5.15] <.001 1.08
Mother language predicting child language

Mother language 2.57 [1.27,5.21] .009 1.17

Child language on prior turn ~ 1.60 [0.71, 3.60] 256  1.34

[0.91,1.28] .388 .05

[0.95,1.45] .139 .07
[1.04,1.72] .024 .02

[0.02, 0.09] .005 .004 [—0.03,0.04] .822

[0.03,0.10] <.001 —.06
[—0.03, 0.07] .389 .06

[—0.09, —0.02] .002
[0.02, 0.10] .001

Note.

Negative affect words and positive affect words were dichotomized on each turn (0 = no affect words, 1 = affect words present) to improve regression

diagnostics. These dichotomized variables were analyzed using mixed-effects logistic regressions. All other variables were continuous and analyzed using linear
mixed-effects regressions (with word count log transformed to improve regression diagnostics). Bold indicates p < .05 (uncorrected). OR represents the odds
ratio for logistic regressions, and P represents the standardized coefficient for linear regressions. 95% CI = 95% confidence interval.

*Survives 10% false discovery rate correction but fails 5% false discovery rate correction for multiple comparisons.

Linguistic Distance

Bidirectional relations between mother and child linguistic dis-
tance also emerged (Table 2). The linguistic distance of a child’s
turn significantly predicted the linguistic distance of their mother’s
subsequent turn (B =.04, p =.039), even after controlling for the
linguistic distance in the mother’s preceding turn. Conversely, the
linguistic distance of a mother’s turn significantly predicted the lin-
guistic distance of a child’s subsequent turn ( = .07, p < .001), over
and above the linguistic distance in the child’s preceding turn.
Although all results survive correction for multiple comparisons at
10% FDR, the first of these results (child language predicting mother
language) did not survive correction at 5% FDR.

Word Count

When mothers spoke more words during their turn, children used
significantly fewer words on their next turn, over and above child
word count on their previous turn (B = —.06, p =.002; Table 2).
The reverse effect (child-to-mother) was not significant (§ = —.03,
p=.098).

Discussion

We tested whether linguistic markers of affect and affect regulation
would spread between children with anxiety and their mothers during
a challenging puzzle task. We found significant bidirectional influ-
ence for negative affect terms, such that both mothers and children
were more likely to use negative affect words when their interaction
partner had previously done so. Although bidirectional influence
was also observed for linguistic distance, the child-to-mother relation-
ships for these two variables did not survive more stringent correction
for multiple comparisons. Unidirectional influence emerged for posi-
tive affect terms and word count, such that mothers were more likely
to use positive affect words when their children had done so on their
previous turn, and children were more likely to speak fewer words
when their mothers spoke more words on their previous turn. These
results shed light on the dynamic influence of affective language in
mother—child dyads.

Prior research has established that emotions readily spread
from individual to individual, but a paucity of research has specifi-
cally focused on dynamic turn-based linguistic transmission of

affective language between dyads. We document this process within
the context of a frustrating task: When one conversation partner
uses a negative affect word, the other was more likely to do so,
too, even after controlling for that partner’s previous language use.
Conversely, we found that linguistic distance—which prior work
has connected to both cognitive emotion regulation and mental
health (Nook et al., 2022; Nook, Schleider & Somerville, 2017,
Orvell & Kross, 2019)—also spread across conversation partners.
Given prior research on the affective correlates of these words,
these results might suggest that language tracks how affect and affect
regulation “spread” across individuals within a dyad. In the context
of the frustrating puzzle task, this implies that language may be a tool
for documenting interpersonal dysregulation that “jumps” from indi-
vidual to individual, just as negative affect has been shown to spread
interpersonally across other levels of analysis (Palumbo et al., 2017;
Thorson et al., 2018; Wass et al., 2019; Waters et al., 2014).

There are two important caveats for this interpretation, however.
First, results for child language predicting mother language were
on the border of significance for negative affect words and linguistic
distance. Although all results survive correction for multiple com-
parisons at 10% FDR, they fail at 5% FDR. Given that this is an ini-
tial exploratory study of these relations, we present these thresholds
for transparency and highlight that future research should verify
whether or not these relations are truly bidirectional. Second,
because we did not assess actual affect during the task, it is not cer-
tain that these results reflect actual spread of emotion but rather a nat-
ural alignment of language that has been documented for other word
classes (Dale & Spivey, 2006; Dideriksen et al., 2019; Doyle &
Frank, 2016; Fernandez & Grimm, 2014; Misiek et al., 2020;
Pickering & Ferreira, 2008). In fact, this natural convergence in lan-
guage (a) is often stronger for the child-to-parent direction than
the parent-to-child direction and (b) has been shown to positively
predict child word learning (Denby & Yurovsky, 2019; Foushee et
al., 2021; Yurovsky et al., 2016). From this lens, our results may
reflect group coordination. Identifying the affective and cognitive
processes underlying the linguistic spread of affective language is
an exciting frontier of future research, a point we return to below.

Interestingly, whereas negative affect words showed a bidirec-
tional spread between mothers and children, positive affect words
showed only a monodirectional spread from children to mothers.
Although we hypothesized a similar bidirectional relationship for
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positive affect words, there are a few reasons this monodirectional
relationship may emerge. People tend to give greater attention to
negative than positive information (Baumeister et al., 2001; Rozin
& Royzman, 2001), and recent studies have shown stronger influ-
ence of negative than positive language on social media posts
(Schone et al., 2021). This may lead children (especially anxious
children, Abend et al., 2018; Fu & Pérez-Edgar, 2019; Puliafico &
Kendall, 2006) to not be as sensitive to taking on positive affective
language expressed by their mothers as they do for negative lan-
guage. It is also possible that mothers aim to amplify or “capitalize
on” their child’s positive affect specifically, potentially due to com-
mon observation that praise can be highly effective in motivating
behavior change in children (Leonard et al., 2021). This process
could also be especially pronounced in the current sample, as moth-
ers may have sought to emphasize positive information for youth
who are chronically anxious. These plausible interpretations require
further research in studies that assess the spread of positive and neg-
ative affect language in other populations and further probing of the
function of positive and negative affect language transfer. Relatedly,
as mentioned above, child-to-parent linguistic alignment for non-
emotional language tends to be stronger than the reverse (Denby
& Yurovsky, 2019; Foushee et al., 2021; Yurovsky et al., 2016).
This would provide a general explanation for the unidirectional
influence of children on mothers for positive affect words, although
it is notably inconsistent with the potentially unidirectional influence
of mothers on children for negative affect words and linguistic dis-
tance discussed above.

We found these turn-by-turn relations specifically between chil-
dren with anxiety and their mothers. There are benefits to examining
these questions in this sample: (a) it is a population known to have
heightened interpersonal physiological synchrony (Perlman et al.,
2022; Smith et al., 2021), (b) it is homogenous and potentially limits
variance that may arise in mother versus father dyads (e.g.,
Karnilowicz et al., 2019; Waters et al., 2020), and (c) it lays a foun-
dation for translational research on child psychopathology.
However, this focused sampling also imposes limitations in the
breadth of generalizations we can draw from these results. In partic-
ular, even though prior research has found that the relation between
linguistic distancing and emotion regulation is stable across ages
10-23 (Nook, Vidal Bustamante, et al., 2020), and that linguistic
distancing facilitates performance regardless of one’s level of anxi-
ety (Kross et al., 2014), it is not certain that the dyadic linguistic pro-
cesses we observed in this study would also generalize to other ages
and levels or types of psychopathology. Additionally, our study
leaves open the question of whether these patterns differ when
fathers rather than mothers are included (Karnilowicz et al., 2019;
Waters et al., 2020), or when the other conversant is a peer.
Nonetheless, it is promising to show that linguistic distance “travels”
from parent to child and back again, given that this metric has been
associated with successful emotion regulation and mental health
in both youth and adults (Cohen et al., 2022; Nook et al., 2022;
Nook, Schleider & Somerville, 2017; Nook, Vidal Bustamante,
et al., 2020).

Relatedly, we found that when mothers spoke more on a turn, chil-
dren spoke less. This is consistent with contemporary models of
youth anxiety in which overinvolvement or accommodation by par-
ents facilitates avoidance in youth (Lebowitz et al., 2013), suggest-
ing that word count may be a measure of this dyadic process typical
of youth anxiety. However, because we do not compare anxious and

non-anxious children, we cannot attribute this finding to anxious
accommodation based on these data alone. It is also possible that
this relationship reflects other processes, although the mechanism
would need to explain why mother word count predicts reduced
child word count and not the reverse. This finding consequently
prompts future studies that test whether mother—child word count
dynamics might be a measure of youth anxiety or predict other
instances of parental accommodation that are both similar (e.g.,
speaking for children when in conversation with strangers) or dis-
similar (staying home from school when anxious) to the specific
phenomenon assessed here.

A few key limitations of this study deserve discussion. As noted
above, negative affect word use does not necessarily imply that an
individual is feeling negatively (Kross et al., 2019), and dyads
may be coordinating affective language without sharing emotional
experiences (Doyle & Frank, 2016). As such, future research
would need to measure negative affect itself to clarify this interpre-
tation. Additionally, exploring whether the spread of affective lan-
guage is associated with better or worse task performance could
clarify whether these patterns are helpful or harmful to collaboration.
Second, although we focus on affective language in the context of
youth anxiety, we have not demonstrated relations with symptoms
of psychopathology. Comparing affective language spread in anx-
ious and non-anxious youth could test whether these linguistic pro-
cesses are indeed amplified in anxious children, as other evidence
would suggest. Third, we focus on a fairly broad period of childhood
(ages 6-12), and although this sample provides a strong fit with our
research questions (as noted previously), it leaves open the question
of how these relations might differ at other ages. Testing whether
these linguistic effects vary as a function of language development
is a particularly interesting direction of future research (Hoemann
et al., 2019; Nook et al., 2017; Nook, Stavish, et al., 2020; Ogren
& Johnson, 2020; Ruba et al., 2020). Finally, the current study is
correlational in nature. Even though the lagged and within-person
structure of our analyses allows us to ascertain direction of influence,
it is nonetheless possible for there to be third variables that explain
our results (e.g., seeing a specific puzzle pattern could lead both par-
ticipants to make the same verbal utterances). Future experiments
could test whether manipulating affective language in one partner
causes changes in affective language of the other partner.

Nonetheless, our results provide novel insight regarding interper-
sonal influence of affective language, bringing together prior
research on emotion contagion and linguistic alignment. These find-
ings open new lines of research that tests questions such as (a) how
the spread of affective language relates to dyadic emotional experi-
ences and regulation, (b) whether language can serve as a marker of
interpersonal emotion functioning as it does for intrapersonal well-
being (Nook et al., 2022), (c) whether the spread of affective lan-
guage is influenced by either levels of anxiety in children or parents,
and (d) whether manipulating emotion language could serve to reg-
ulate others’ emotions (Zaki & Williams, 2013). These and other
questions would advance our ability to detect and potentially inter-
vene on dyadic emotion processes using language alone.

References

Abend, R., de Voogd, L., Salemink, E., Wiers, R. W., Pérez-Edgar, K.,
Fitzgerald, A., White, L. K., Salum, G. A., He, J., Silverman, W. K.,
Pettit, J. W., Pine, D. S., & Bar-Haim, Y. (2018). Association between



This document is copyrighted by the American Psychological Association or one of its

This article is intended solely for the personal use of the individual user

SPREAD OF AFFECTIVE LANGUAGE

attention bias to threat and anxiety symptoms in children and adolescents.
Depression and Anxiety, 35(3), 229-238. https://doi.org/10.1002/da
.22706

Bates, D., Michler, M., Bolker, B., & Walker, S. (2015). Fitting linear
mixed-effects models using Ime4. Journal of Statistical Software, 67(1),
1-48. https://doi.org/10.18637/js5.v067.101

Bauer, P.J., Stark, E. N., Lukowski, A. F., Redamacher, J., Van Abbema, D. L.,
& Ackil, J. K. (2005). Working together to make sense of the past: Mothers’
and children’s use of internal states language in conversations about trau-
matic and nontraumatic events. Journal of Cognition and Development,
6(4), 463-488. https://doi.org/10.1207/s15327647jcd0604_2

Baumeister, R. F., Bratslavsky, E., Finkenauer, C., & Vohs, K. D. (2001).
Bad is stronger than good. Review of General Psychology, 5(4), 323—
370. https://doi.org/10.1037/1089-2680.5.4.323

Benjamini, Y., & Hochberg, Y. (1995). Controlling the false discovery rate:
A practical and powerful approach to multiple testing. Journal of the Royal
Statistical Society B, 57(1), 289-300. https://doi.org/10.2307/2346101

Ben-Shachar, M., Liidecke, D., & Makowski, D. (2020). Effect size:
Estimation of effect size indices and standardized parameters. Journal of
Open Source Software, 5(56), Article 2815. https://doi.org/10.21105/
j0ss.02815

Brady, W. J., McLoughlin, K., Doan, T. N., & Crockett, M. J. (2021). How
social learning amplifies moral outrage expression in online social net-
works. Science Advances, 7(33), Article eabe5641. https://doi.org/10
.1126/sciadv.abe5641

Brown, C. L., West, T. V., Sanchez, A. H., & Mendes, W. B. (2021).
Emotional empathy in the social regulation of distress: A dyadic approach.
Personality and Social Psychology Bulletin, 47(6), 1004—1019. https://
doi.org/10.1177/0146167220953987

Chan, M. H., Feng, X., Inboden, K., Hooper, E. G., & Gerhardt, M. (2021).
Dynamic, bidirectional influences of children’s emotions and maternal
regulatory strategies. Emotion, 22(8), 1841-1855. https://doi.org/10
.1037/emo0001005

Cialdini, R. B., Reno, R. R., & Kallgren, C. A. (1990). A focus theory of nor-
mative conduct: Recycling the concept of norms to reduce littering in pub-
lic places. Journal of Personality and Social Psychology, 58(6), 1015—
1026. https://doi.org/10.1037/0022-3514.58.6.1015

Clarke, K., Cooper, P., & Creswell, C. (2013). The Parental Overprotection
Scale: Associations with child and parental anxiety. Journal of Affective
Disorders, 151(2), 618-624. https://doi.org/10.1016/j.jad.2013.07.007

Cohen, K. A., Shroff, A., Nook, E. C., & Schleider, J. L. (2022). Linguistic
distancing predicts response to a digital single-session intervention for
adolescent depression. Behaviour Research and Therapy, 159, Article
104220. https://doi.org/10.1016/j.brat.2022.104220

Cohn, M. A., Mehl, M. R., & Pennebaker, J. W. (2004). Linguistic markers of
psychological change surrounding September 11, 2001. Psychological
Science, 15(10), 687-693. https://doi.org/10.1111/j.0956-7976.2004
.00741.x

Corpus, J. H., & Lepper, M. R. (2007). The effects of person versus perfor-
mance praise on children’s Motivation: Gender and age as moderating fac-
tors. Educational Psychology, 27(4), 487-508. https://doi.org/10.1080/
01443410601159852

Dale, R., & Spivey, M. J. (2006). Unraveling the dyad: Using recurrence anal-
ysis to explore patterns of syntactic coordination between children and
caregivers in conversation. Language Learning Research Club, 56(3),
391-430. https://doi.org/10.1111/j.1467-9922.2006.00372.x

Denby, J., & Yurovsky, D. (2019). Parents’ linguistic alignment predicts
children’s language development. In A. K. Goel, C. M. Seifert, &
C. Freksa (Eds.), Proceedings of the 41st Annual Conference of the
Cognitive Science Society (pp. 1627-1632). Cognitive Science Society.

Dideriksen, C., Fusaroli, R., Tylén, K., & Christiansen, M. H. (2019).
Contextualizing conversational strategies: Backchannel, repair and lin-
guistic alignment in spontaneous and task-oriented conversations. In
A. K. Goel, C. M. Seifert, & C. Freksa (Eds.), Proceedings of the 41st

1519

Annual Conference of the Cognitive Science Society (pp. 261-267).
Cognitive Science Society. https:/bit.ly/2LtUmax

Doyle, G., & Frank, M. C. (2016). Investigating the sources of linguistic align-
ment in conversation. In K. Erk, & N. A. Smith (Eds.), Proceedings of the
54th Annual Meeting of the Association for Computational Linguistics:
Vol. 1. Long Papers (pp. 526-536). Association for Computational
Linguistics. https://doi.org/10.18653/v1/P16-1050

Edwards, T., & Holtzman, N. S. (2017). A meta-analysis of correlations
between depression and first person singular pronoun use. Journal of
Research in Personality, 68, 63—68. https://doi.org/10.1016/j.jrp.2017.02
.005

Fernandez, R., & Grimm, R. M. (2014). Quantifying categorical and con-
ceptual convergence in child-adult dialogue. In P. Bello, M. Gaurini,
M. McShane, & B. Scassellati (Eds.), Proceedings of the 36th Annual
Meeting of the Cognitive Science Society (pp. 463-468). Cognitive
Science Society.

Foushee, R., Byrne, D., Casillas, M., & Goldin-Meadow, S. (2021, March 5).
Differential impacts of linguistic alignment across caregiver—child dyads
and levels of linguistic structure. Talk Presented at the 34th Annual
CUNY Conference on Human Sentence Processing. Virtual conference.

Fu, X., & Pérez-Edgar, K. (2019). Threat-related attention bias in socioemo-
tional development: A critical review and methodological considerations.
Developmental Review, 51, 31-57. https://doi.org/10.1016/j.dr.2018.11
.002

Giles, H., & Powesland, P. (1997). Accommodation theory: Communication,
context, and consequence. In N. Coupland, & A. Jaworski (Eds.),
Sociolinguistics (pp. 232-239). Macmillan Education. https://doi.org/10
.1007/978-1-349-25582-5_19

Goldenberg, A., & Gross, J. J. (2020). Digital emotion contagion. Trends in
Cognitive Sciences, 24(4), 316-328. https://doi.org/10.1016/j.tics.2020
.01.009

Hoemann, K., Xu, F., & Barrett, L. F. (2019). Emotion words, emotion con-
cepts, and emotional development in children: A constructionist hypothe-
sis. Developmental Psychology, 55(9), 1830-1849. https://doi.org/10
.1037/dev0000686

Hudson, J. L., & Rapee, R. M. (2001). Parent—child interactions and anxiety
disorders: An observational study. Behaviour Research and Therapy,
39(12), 1411-1427. https://doi.org/10.1016/S0005-7967(00)00107-8

Kahn, J. H., Tobin, R. M., Massey, A. E., & Anderson, J. A. (2007).
Measuring emotional expression with the linguistic inquiry and word
count. The American Journal of Psychology, 120(2), 263-286. https://
doi.org/10.2307/20445398

Karnilowicz, H. R., Waters, S. F., & Mendes, W. B. (2019). Not in front of the
kids: Effects of parental suppression on socialization behaviors during
cooperative parent—child interactions. Emotion, 19(7), 1183-1191.
https://doi.org/10.1037/emo0000527

Kessler, R. C., Berglund, P., Demler, O., Jin, R., Merikangas, K. R., &
Walters, E. E. (2005). Lifetime prevalence and age-of-onset distributions
of DSM-IV disorders in the national comorbidity survey replication.
Archives of General Psychiatry, 62(6), 593-602. https://doi.org/10.1001/
archpsyc.62.6.593

Klucharev, V., Hytonen, K., Rijpkema, M., Smidts, A., & Ferndndez, G.
(2009). Reinforcement learning signal predicts social conformity.
Neuron, 61(1), 140-151. https://doi.org/10.1016/j.neuron.2008.11.027

Kramer, A. D. L. (2012). The spread of emotion via Facebook. In Conference
on Human Factors in Computing Systems—Proceedings (pp. 767-770).
Association for Computing Machinery. https://doi.org/10.1145/2207676
2207787

Kross, E., Bruehlman-Senecal, E., Park, J., Burson, A., Dougherty, A.,
Shablack, H., Bremner, R., Moser, J., & Ayduk, O. (2014). Self-talk as a
regulatory mechanism: How you do it matters. Journal of Personality and
Social Psychology, 106(2), 304-324. https://doi.org/10.1037/a0035173

Kross, E., Verduyn, P., Boyer, M., Drake, B., Gainsburg, I., Vickers, B.,
Ybarra, O., & Jonides, J. (2019). Does counting emotion words on online


https://doi.org/10.1002/da.22706
https://doi.org/10.1002/da.22706
https://doi.org/10.1002/da.22706
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.18637/jss.v067.i01
https://doi.org/10.1207/s15327647jcd0604_2
https://doi.org/10.1207/s15327647jcd0604_2
https://doi.org/10.1037/1089-2680.5.4.323
https://doi.org/10.1037/1089-2680.5.4.323
https://doi.org/10.1037/1089-2680.5.4.323
https://doi.org/10.1037/1089-2680.5.4.323
https://doi.org/10.1037/1089-2680.5.4.323
https://doi.org/10.2307/2346101
https://doi.org/10.2307/2346101
https://doi.org/10.21105/joss.02815
https://doi.org/10.21105/joss.02815
https://doi.org/10.21105/joss.02815
https://doi.org/10.21105/joss.02815
https://doi.org/10.1126/sciadv.abe5641
https://doi.org/10.1126/sciadv.abe5641
https://doi.org/10.1126/sciadv.abe5641
https://doi.org/10.1177/0146167220953987
https://doi.org/10.1177/0146167220953987
https://doi.org/10.1177/0146167220953987
https://doi.org/10.1037/emo0001005
https://doi.org/10.1037/emo0001005
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1037/0022-3514.58.6.1015
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.jad.2013.07.007
https://doi.org/10.1016/j.brat.2022.104220
https://doi.org/10.1016/j.brat.2022.104220
https://doi.org/10.1016/j.brat.2022.104220
https://doi.org/10.1016/j.brat.2022.104220
https://doi.org/10.1016/j.brat.2022.104220
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1111/j.0956-7976.2004.00741.x
https://doi.org/10.1080/01443410601159852
https://doi.org/10.1080/01443410601159852
https://doi.org/10.1080/01443410601159852
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://doi.org/10.1111/j.1467-9922.2006.00372.x
https://bit.ly/2LtUmax
https://bit.ly/2LtUmax
https://bit.ly/2LtUmax
https://doi.org/10.18653/v1/P16-1050
https://doi.org/10.18653/v1/P16-1050
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.jrp.2017.02.005
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1016/j.dr.2018.11.002
https://doi.org/10.1007/978-1-349-25582-5_19
https://doi.org/10.1007/978-1-349-25582-5_19
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1016/j.tics.2020.01.009
https://doi.org/10.1037/dev0000686
https://doi.org/10.1037/dev0000686
https://doi.org/10.1016/S0005-7967(00)00107-8
https://doi.org/10.1016/S0005-7967(00)00107-8
https://doi.org/10.2307/20445398
https://doi.org/10.2307/20445398
https://doi.org/10.2307/20445398
https://doi.org/10.1037/emo0000527
https://doi.org/10.1037/emo0000527
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1001/archpsyc.62.6.593
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1016/j.neuron.2008.11.027
https://doi.org/10.1145/2207676.2207787
https://doi.org/10.1145/2207676.2207787
https://doi.org/10.1145/2207676.2207787
https://doi.org/10.1037/a0035173
https://doi.org/10.1037/a0035173

This document is copyrighted by the American Psychological Association or one of its

This article is intended solely for the personal use of the individual user

1520

social networks provide a window into people’s Subjective experience of
emotion? A case study on Facebook. Emotion, 19(1), 97-107. https://
doi.org/10.1037/emo0000416

Kross, E., Vickers, B. D., Orvell, A., Gainsburg, I., Moran, T. P., Boyer, M.,
Jonides, J., Moser, J., & Ayduk, O. (2017). Third-person self-talk reduces
Ebola worry and risk perception by enhancing rational thinking. Applied
Psychology: Health and Well-Being, 9(3), 387-409. https://doi.org/10
.1111/aphw.12103

Lebowitz, E. R., Woolston, J., Bar-Haim, Y., Calvocoressi, L., Dauser, C.,
Warnick, E., Scahill, L., Chakir, A. R., Shechner, T., Hermes, H.,
Vitulano, L. A., King, R. A., & Leckman, J. F. (2013). Family accommo-
dation in pediatric anxiety disorders. Depression and Anxiety, 30(1), 47—
54. https://doi.org/10.1002/da.21998

Lee, T. H., Qu, Y., & Telzer, E. H. (2018). Dyadic neural similarity during
stress in mother—child dyads. Journal of Research on Adolescence,
28(1), 121-133. https://doi.org/10.1111/jora. 12334

Leonard, J. A., Duckworth, A. L., Schulz, L. E., & Mackey, A. P. (2021).
Leveraging cognitive science to foster children’s Persistence. Trends in
Cognitive Sciences, 25(8), 642—644. https://doi.org/10.1016/j.tics.2021
.05.005

McDonald, J. H. (2009). Handbook of biological statistics (2nd ed.). Sparky
House Publishing. http:/udel.edu/~mcdonald/statpermissions.html

Misiek, T., Favre, B., & Fourtassi, A. (2020). Development of multi-level lin-
guistic alignment in child—adult conversations. In Proceedings of the
Workshop on Cognitive Modeling and Computational Linguistics
(pp. 54-58). Association for Computational Linguistics. https://doi.org/
10.18653/v1/2020.cmcl-1.7

Niederhoffer, K. G., & Pennebaker, J. W. (2002). Linguistic style matching in
social interaction. Journal of Language and Social Psychology, 21(4),
337-360. https://doi.org/10.1177/026192702237953

Nook, E. C., Hull, T. D., Nock, M. K., & Somerville, L. H. (2022). Linguistic
measures of psychological distance track symptom levels and treatment
outcomes in a large set of psychotherapy transcripts. Proceedings of the
National Academy of Sciences, 119(13), Article e2114737119. https:/
doi.org/10.1073/pnas.2114737119

Nook, E. C., Ong, D. C., Morelli, S. A., Mitchell, J. P., & Zaki, J. (2016).
Prosocial conformity: Prosocial norms generalize across behavior and
empathy. Personality and Social Psychology Bulletin, 42(8), 1045-
1062. https://doi.org/10.1177/0146167216649932

Nook, E. C., Sasse, S. F., Lambert, H. K., McLaughlin, K. A., & Somerville,
L. H. (2017). Increasing verbal knowledge mediates development of mul-
tidimensional emotion representations. Nature Human Behaviour, 1(12),
881-889. https://doi.org/10.1038/s41562-017-0238-7

Nook, E. C., Schleider, J. L., & Somerville, L. H. (2017). A linguistic signa-
ture of psychological distancing in emotion regulation. Journal of
Experimental Psychology: General, 146(3), 337-346. https://doi.org/10
.1037/xge0000263

Nook, E. C., Stavish, C. M., Sasse, S. F., Lambert, H. K., Mair, P.,
McLaughlin, K. A., & Somerville, L. H. (2020). Charting the development
of emotion comprehension and abstraction from childhood to adulthood
using observer-rated and linguistic measures. Emotion, 20(5), 773-792.
https://doi.org/10.1037/emo0000609

Nook, E. C., Vidal Bustamante, C. M., Cho, H. Y., & Somerville, L. H.
(2020). Use of linguistic distancing and cognitive reappraisal strategies
during emotion regulation in children, adolescents, and young adults.
Emotion, 20(4), 525-540. https://doi.org/10.1037/emo0000570

Nook, E. C., & Zaki, J. (2015). Social norms shift behavioral and neural
responses to foods. Journal of Cognitive Neuroscience, 27(7), 1412—
1426. https://doi.org/10.1162/jocn

Ogren, M., & Johnson, S. P. (2020). Factors facilitating early emotion under-
standing development: Contributions to individual differences. Human
Development, 64(3), 108-118. https://doi.org/10.1159/000511628

NOOK ET AL.

Ogren, M., & Sandhofer, C. M. (2021). Emotion words in early childhood: A
language transcript analysis. Cognitive Development, 60, Article 101122.
https://doi.org/10.1016/j.cogdev.2021.101122

Orvell, A., Ayduk, O, Moser, J. S., Gelman, S. A., & Kross, E. (2019).
Linguistic shifts: A relatively effortless route to emotion regulation?
Current Directions in Psychological Science, 28(6), 567-573. https://
doi.org/10.1177/0963721419861411

Orvell, A., & Kross, E. (2019). How self-talk promotes self-regulation:
Implications for coping with emotional pain. In S. Rudert,
R. Greifender, & K. Williams (Eds.), Current directions in ostracism,
social exclusion and rejection research. (pp. 82-99). Routledge.

Palumbo, R. V., Marraccini, M. E., Weyandt, L. L., Wilder-Smith, O.,
McGee, H. A., Liu, S., & Goodwin, M. S. (2017). Interpersonal autonomic
physiology: A systematic review of the literature. Personality and
Social Psychology Review, 21(2), 99-141. https://doi.org/10.1177/
1088868316628405

Pardo, J. S. (2013). Measuring phonetic convergence in speech production.
Frontiers in Psychology, 4, Article 559. https://doi.org/10.3389/fpsyg
.2013.00559

Park, H. W., Rosenberg-Kima, R., Rosenberg, M., Gordon, G., & Breazeal, C.
(2017). Growing growth mindset with a social robot peer. In B. Mutlu
(Eds.), Proceedings of the 2017 ACM/IEEE International Conference on
Human—Robot Interaction (pp. 137-145). Association for Computing
Machinery. https://doi.org/10.1145/2909824.3020213

Pennebaker, J. W., Booth, R. J., & Francis, M. E. (2007). Linguistic Inquiry
and Word Count: LIWC [Computer software]. LIWC.net

Pérez-Edgar, K., LoBue, V., & Buss, K. A. (2021). From parents to children
and back again: Bidirectional processes in the transmission and develop-
ment of depression and anxiety. Depression and Anxiety, 38(12), 1198—
1200. https://doi.org/10.1002/da.23227

Perlman, S. B., Lunkenheimer, E., Panlilio, C., & Pérez-Edgar, K. (2022).
Parent-to-child anxiety transmission through dyadic social dynamics: A
dynamic developmental model. Clinical Child and Family Psychology
Review, 25(1), 110-129. https://doi.org/10.1007/s10567-022-00391-7

Pickering, M. J., & Ferreira, V. S. (2008). Structural priming: A critical
review. Psychological Bulletin, 134(3), 427-459. https://doi.org/10
.1037/0033-2909.134.3.427

Puliafico, A. C., & Kendall, P. C. (2006). Threat-related attentional bias in
anxious youth: A review. Clinical Child and Family Psychology Review,
9(3—4), 162-180. https://doi.org/10.1007/s10567-006-0009-x

R Core Team. (2021). R: A language and environment for statistical comput-
ing. R Foundation for Statistical Computing

Rozin, P., & Royzman, E. B. (2001). Negativity bias, negativity dominance,
and contagion. Personality and Social Psychology Review, 5(4), 296-320.
https://doi.org/10.1207/S15327957PSPR0504_2

Ruba, A. L., Meltzoff, A. N., & Repacholi, B. M. (2020). Superordinate cat-
egorization of negative facial expressions in infancy: The influence of
labels. Developmental Psychology, 56(4), 671-685. https://doi.org/10
.1037/dev0000892

Schone, J. P., Parkinson, B., & Goldenberg, A. (2021). Negativity spreads
more than positivity on twitter after both positive and negative political sit-
uations. Affective Science, 2(4), 379-390. https://doi.org/10.1007/s42761-
021-00057-7

Smith, C. G., Jones, E. J. H., Charman, T., Clackson, K., Mirza, F. U., &
Wass, S. V. (2021). Anxious parents show higher physiological synchrony
with their infants. Psychological Medicine, 52(14), 3040-3050. https://
doi.org/10.1017/S0033291720005085

Street, R. L. (1984). Speech convergence and speech evaluation in fact-
finding interviews. Human Communication Research, 11(2), 139—169.
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x

Thorson, K. R., West, T. V., & Mendes, W. B. (2018). Measuring physiolog-
ical influence in dyads: A guide to designing, implementing, and analyzing
dyadic physiological studies. Psychological Methods, 23(4), 595-616.
https://doi.org/10.1037/met0000166


https://doi.org/10.1037/emo0000416
https://doi.org/10.1037/emo0000416
https://doi.org/10.1037/emo0000416
https://doi.org/10.1111/aphw.12103
https://doi.org/10.1111/aphw.12103
https://doi.org/10.1111/aphw.12103
https://doi.org/10.1002/da.21998
https://doi.org/10.1002/da.21998
https://doi.org/10.1002/da.21998
https://doi.org/10.1111/jora.12334
https://doi.org/10.1111/jora.12334
https://doi.org/10.1111/jora.12334
https://doi.org/10.1016/j.tics.2021.05.005
https://doi.org/10.1016/j.tics.2021.05.005
https://doi.org/10.1016/j.tics.2021.05.005
https://doi.org/10.1016/j.tics.2021.05.005
https://doi.org/10.1016/j.tics.2021.05.005
https://doi.org/10.1016/j.tics.2021.05.005
http://udel.edu/&sim;mcdonald/statpermissions.html
http://udel.edu/&sim;mcdonald/statpermissions.html
http://udel.edu/&sim;mcdonald/statpermissions.html
http://udel.edu/&sim;mcdonald/statpermissions.html
http://udel.edu/&sim;mcdonald/statpermissions.html
https://doi.org/10.18653/v1/2020.cmcl-1.7
https://doi.org/10.18653/v1/2020.cmcl-1.7
https://doi.org/10.18653/v1/2020.cmcl-1.7
https://doi.org/10.18653/v1/2020.cmcl-1.7
https://doi.org/10.18653/v1/2020.cmcl-1.7
https://doi.org/10.1177/026192702237953
https://doi.org/10.1177/026192702237953
https://doi.org/10.1073/pnas.2114737119
https://doi.org/10.1073/pnas.2114737119
https://doi.org/10.1073/pnas.2114737119
https://doi.org/10.1073/pnas.2114737119
https://doi.org/10.1177/0146167216649932
https://doi.org/10.1177/0146167216649932
https://doi.org/10.1038/s41562-017-0238-7
https://doi.org/10.1038/s41562-017-0238-7
https://doi.org/10.1037/xge0000263
https://doi.org/10.1037/xge0000263
https://doi.org/10.1037/emo0000609
https://doi.org/10.1037/emo0000609
https://doi.org/10.1037/emo0000570
https://doi.org/10.1037/emo0000570
https://doi.org/10.1162/jocn
https://doi.org/10.1162/jocn
https://doi.org/10.1159/000511628
https://doi.org/10.1159/000511628
https://doi.org/10.1016/j.cogdev.2021.101122
https://doi.org/10.1016/j.cogdev.2021.101122
https://doi.org/10.1016/j.cogdev.2021.101122
https://doi.org/10.1016/j.cogdev.2021.101122
https://doi.org/10.1016/j.cogdev.2021.101122
https://doi.org/10.1177/0963721419861411
https://doi.org/10.1177/0963721419861411
https://doi.org/10.1177/0963721419861411
https://doi.org/10.1177/1088868316628405
https://doi.org/10.1177/1088868316628405
https://doi.org/10.1177/1088868316628405
https://doi.org/10.3389/fpsyg.2013.00559
https://doi.org/10.3389/fpsyg.2013.00559
https://doi.org/10.3389/fpsyg.2013.00559
https://doi.org/10.3389/fpsyg.2013.00559
https://doi.org/10.1145/2909824.3020213
https://doi.org/10.1145/2909824.3020213
https://doi.org/10.1145/2909824.3020213
https://doi.org/10.1002/da.23227
https://doi.org/10.1002/da.23227
https://doi.org/10.1002/da.23227
https://doi.org/10.1007/s10567-022-00391-7
https://doi.org/10.1007/s10567-022-00391-7
https://doi.org/10.1037/0033-2909.134.3.427
https://doi.org/10.1037/0033-2909.134.3.427
https://doi.org/10.1037/0033-2909.134.3.427
https://doi.org/10.1037/0033-2909.134.3.427
https://doi.org/10.1037/0033-2909.134.3.427
https://doi.org/10.1007/s10567-006-0009-x
https://doi.org/10.1007/s10567-006-0009-x
https://doi.org/10.1207/S15327957PSPR0504_2
https://doi.org/10.1207/S15327957PSPR0504_2
https://doi.org/10.1037/dev0000892
https://doi.org/10.1037/dev0000892
https://doi.org/10.1007/s42761-021-00057-7
https://doi.org/10.1007/s42761-021-00057-7
https://doi.org/10.1007/s42761-021-00057-7
https://doi.org/10.1017/S0033291720005085
https://doi.org/10.1017/S0033291720005085
https://doi.org/10.1017/S0033291720005085
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1111/j.1468-2958.1984.tb00043.x
https://doi.org/10.1037/met0000166
https://doi.org/10.1037/met0000166

J

>
<}
RS
=}
4
s
=
=

nd is not to be diss

This document is copyrighted by the American Psychological Association or one of its a

This article is intended solely for the personal use of the individual user

SPREAD OF AFFECTIVE LANGUAGE 1521

van der Bruggen, C. O., Bogels, S. M., & van Zeilst, N. (2010). What influ-
ences parental controlling behaviour? The role of parent and child trait
anxiety. Cognition and Emotion, 24(1), 141-149. https://doi.org/10
.1080/02699930802618843

Wass, S. V., Smith, C. G., Clackson, K., Gibb, C., Eitzenberger, J., & Mirza,
F. U. (2019). Parents mimic and influence their infant’s Autonomic state
through dynamic affective state matching. Current Biology, 29(14),
2415-2422.e4. https://doi.org/10.1016/j.cub.2019.06.016

Waters, S. F., Karnilowicz, H. R., West, T. V., & Mendes, W. B. (2020).
Keep it to yourself? Parent emotion suppression influences physiological
linkage and interaction behavior. Journal of Family Psychology, 34(7),
784-793. https://doi.org/10.1037/fam0000664

Waters, S. F., West, T. V., Karnilowicz, H. R., & Mendes, W. B. (2017).
Affect contagion between mothers and infants: Examining valence and
touch. Journal of Experimental Psychology: General, 146(7), 1043—
1051. https://doi.org/10.1037/xge0000322

Waters, S. F., West, T. V., & Mendes, W. B. (2014). Stress contagion.
Psychological ~ Science, 25(4), 934-942. https://doi.org/10.1177/
0956797613518352

White, R. E., Prager, E. O., Schaefer, C., Kross, E., Duckworth, A. L., &
Carlson, S. M. (2017). The “batman effect”: Improving perseverance in

young children. Child Development, 88(5), 1563-1571. https://doi.org/
10.1111/cdev.12695

Xu, Y., & Reitter, D. (2015). An evaluation and comparison of linguistic
alignment measures. In T. O’Donnell, & M. van Schijndel (Eds.),
Proceedings of the 6th Workshop on Cognitive Modeling and
Computational Linguistics (pp. 58—-67). Association for Computational
Linguistics.

Yurovsky, D., Doyle, G., & Frank, M. C. (2016). Linguistic input is tuned
to children’s developmental level. In A. Papafragou, D. Grodner,
D. Mirman, & J. C. Trueswell (Eds.), Proceedings of the 38th Annual
Meeting of the Cognitive Science Society (pp. 2093-2098). Cognitive
Science Society.

Zaki, J., Schirmer, J., & Mitchell, J. P. (2011). Social influence modulates the
neural computation of value. Psychological Science, 22(7), 894-900.
https://doi.org/10.1177/0956797611411057

Zaki, J., & Williams, W. C. (2013). Interpersonal emotion regulation.
Emotion, 13(5), 803-810. https://doi.org/10.1037/a0033839

Received May 3, 2022
Revision received November 9, 2022
Accepted November 14, 2022 m


https://doi.org/10.1080/02699930802618843
https://doi.org/10.1080/02699930802618843
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1016/j.cub.2019.06.016
https://doi.org/10.1037/fam0000664
https://doi.org/10.1037/fam0000664
https://doi.org/10.1037/xge0000322
https://doi.org/10.1037/xge0000322
https://doi.org/10.1177/0956797613518352
https://doi.org/10.1177/0956797613518352
https://doi.org/10.1177/0956797613518352
https://doi.org/10.1111/cdev.12695
https://doi.org/10.1111/cdev.12695
https://doi.org/10.1111/cdev.12695
https://doi.org/10.1111/cdev.12695
https://doi.org/10.1177/0956797611411057
https://doi.org/10.1177/0956797611411057
https://doi.org/10.1037/a0033839
https://doi.org/10.1037/a0033839

	Affective Language Spreads Between Anxious Children and Their Mothers During a Challenging Puzzle Task
	Method
	Participants
	Procedure and Dependent Measures
	Tangrams Task
	Linguistic Variables

	Analytic Approach
	Transparency and Openness

	Results
	Negative Affect Words
	Positive Affect Words
	Linguistic Distance
	Word Count

	Discussion
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /None
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /None
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /None
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.36000
    9.36000
    9.36000
    9.36000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


