Universiteit

4 Leiden
The Netherlands

Navigating the world of emotions: Social Information processing in

children with and without hearing loss
Tsou, Y.

Citation

Tsou, Y. (2020, November 11). Navigating the world of emotions: Social Information
processing in children with and without hearing loss. Retrieved from
https://hdl.handle.net/1887/138222

Version: Publisher's Version
Licence agreement concerning inclusion of doctoral thesis in the

Institutional Repository of the University of Leiden
Downloaded from: https://hdl.handle.net/1887/138222

License:

Note: To cite this publication please use the final published version (if applicable).


https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/license:5
https://hdl.handle.net/1887/138222

Cover Page

The handle http://hdl.handle.net/1887/138222 holds various files of this Leiden
University dissertation.

Author: Tsou, Y.

Title: Navigating the world of emotions: Social Information processing in children with
and without hearing loss
Issue Date: 2020-11-11


https://openaccess.leidenuniv.nl/handle/1887/1
http://hdl.handle.net/1887/138222
https://openaccess.leidenuniv.nl/handle/1887/1�

CHAPTER 4

Functions of Emotions in the Social Context in
Deaf and Hard-of-Hearing Children and
Typically Hearing Children

Tsou, Y.T., Li, B., Eichengreen, A., Frijns, ] H.M., & Rieffe, C.

Functions of emotions in the social context in deaf and
hard-of-hearing children and typically hearing children

In revision



84

CHAPTER 4

ABSTRACT

Deaf and hard-of-hearing (DHH) children are known for their difficulties in social
participation. However, the factors underlying such difficulties have been limitedly studied.
Therefore, this study aimed to understand the role of emotional functioning in DHH
children’s social life. For this purpose, this study investigated three aspects of emotional
functioning (emotion recognition, empathy, and emotion expression), and their relations
with two aspects of social functioning (social competence and externalizing behaviors) in
DHH children and in their typically hearing (TH) peers. Fifty-five DHH children and 74
TH children aged three to ten years participated in this study (Mage = 6.04 years, SD =
1.94). Parents filled out questionnaires regarding their child’s emotion recognition, empathy,
expression of positive and negative emotions, social competence, and externalizing
behaviors. Data related to DHH children’s hearing level were also collected. Results showed
that the levels of emotional and social functioning were similar in DHH and TH children.
In both groups, higher levels of empathy were associated with higher levels of social
competence and fewer externalizing behaviors. Higher levels of negative emotion expression
were associated with lower level of social competence in the two groups, but with more
externalizing behaviors in DHH children only. Emotion recognition and positive emotion
expression were unrelated to social functioning, whether in DHH or TH children. Moreover,
hearing-related factors did not correlate with any of the emotional and social functioning
measures in DHH children. The findings suggest that DHH children may not have an
adequate knowledge for expressing negative emotions in a socially appropriate manner,
despite the long-term use of hearing devices.
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INTRODUCTION

Social interaction involves a dynamic, reciprocal process of stimulation and response
between individuals, during which emotions work as oil for engines that facilitate the
process (Frijda & Mesquita, 1998; Levenson, 1999; Payton et al., 2000). How people respond
to others’ emotions thus have profound influence on their communication and relationship
with others. This link between affective responses and their effects on interpersonal
relationships is learned by children gradually through overhearing, observing, and
participating in social interactions (Saarni, 1999). Disruptions in learning this link through
social interactions could result in disruptions in social functioning (e.g., Deneault & Ricard,
2013; Eisenberg et al., 1995; Klein et al., 2018; Wilson et al., 2013), which involves the skills
and behaviors with which children initiate and maintain their relationships with other
people (Arnold et al., 2012; Eisenberg et al., 2000; Gresham & Elliott, 1987; Wiefferink et
al., 2012). Being deaf or hard of hearing (DHH) during early childhood is likely to cause
such disruptions, and problems with social functioning are often observed in DHH children
who live in a predominantly hearing environment (e.g., Chao et al., 2015; Dammeyer, 2009;
Fellinger et al., 2008; Hoffman et al., 2016; Van Eldik et al., 2004). However, little is known
regarding the extent to which DHH children’s social functioning is associated with their
emotional responses. In the current study, we aimed to narrow this gap by investigating
three aspects of emotional functioning involved in social interactions (emotion recognition,
empathy, and emotion expression) in DHH children and in their peers with typical hearing
(TH), and how these aspects are related to their social functioning.

Recognizing others’ emotions allows people to collect the information required for
subsequent decisions on responses to social situations. Failing to correctly recognize others’
emotion could lead to maladaptive responses to the situation (Crick & Dodge, 1994;
Lemerise & Arsenio, 2000), such that observed in children with aggressive behavior who
tended to interpret others’ emotional expressions as hostile (De Castro et al., 2005). In
regard to DHH children’ ability to recognize emotions, mixed findings have been reported.
In preschool years, DHH children showed difficulties matching and labeling different facial
expressions of emotions, as compared to their peers with TH (Most & Michaelis, 2012; Y.
Wang et al,, 2011, 2016; Wiefferink et al., 2013), yet parents’ ratings on DHH children’s
emotion recognition were on par with those on children with TH (Ketelaar et al., 2013).
In studies that included school-aged children, DHH children either showed comparable
performances or experienced more difficulties than their peers with TH in facial emotion
recognition tasks (Dyck et al., 2004; Hosie et al., 1998; H. Wang et al., 2019; Ludlow et al,,
20105 Ziv et al., 2013). The discrepancies might be attributed to the context in which
children were evaluated: parent reports (Ketelaar et al., 2013) gave a more positive picture
than experimental tasks (Most & Michaelis, 2012; Y. Wang et al., 2011, 2016; Wiefferink et
al., 2013), while paper-based experimental stimuli (Hosie et al., 1998; Ziv et al., 2013)
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produced more positive results than computer-based stimuli (Dyck et al., 2004; H. Wang
et al,, 2019; Ludlow et al., 2010). Moreover, DHH children’ ability to recognize others’ basic
emotions was found to associate with their social competence, while this relation was not
observed in children with TH (aged 1-6 years; Ketelaar et al., 2013). Possibly, preschool
DHH children depend on their understanding of basic emotions to decide how they should
behave in a social context, while their peers with TH may have developed other skills to
assist this process, such as the understanding of more complex emotions and of others’
desires and beliefs (Izard et al., 1999; Wellman et al., 2001). One study further indicated
that DHH youths (aged 13-21 years) misinterpreted the emotions in social situations more
often than their peers with TH and subsequently responded with more aggressive behaviors
or crying (Torres et al., 2016).

Showing concerns for other people’s emotions — a capacity known as empathy — helps
create social bonding. Empathy allows people to feel what others are feeling, understand
others’ emotion, and respond to the emotion with proper affects and actions such as
comforting, helping, and sharing (Hoffman, 1990; Rieffe et al., 2010). As a result, people
with higher levels of empathy have better peer relationships (Eisenberg et al., 2010; Zhou
et al,, 2002) and do less harm to other people (Mayberry & Espelage, 2007; Pursell et al.,
2008). According to parent reports, similar levels of empathy were found in children with
and without hearing loss during preschool years (aged 1-6 years; Ketelaar et al., 2013, 2017).
Yet in the stages where peer interactions become increasingly important, DHH children
(aged 4-14 years) were rated lower on empathy by their teachers than children with TH
(Peterson, 2016). No evidence has shown that the association between empathy and social
functioning is different between children with and with hearing loss (Ketelaar et al., 2013).

Expressing emotions helps people to send specific information to their interaction
partners (Levenson, 1999). It shows the other(s) not only what is important to the individual,
but also what the sender wants to achieve within the relationship. When a person approaches
a friend with anger, they are signaling to the friend that there is an issue which needs to be
solved or it might negatively affect their relationship. Yet, frequent or prolonged expression
of negative emotions is harmful to social participation, and may even be considered
symptoms of psychopathology (Liew et al., 2004; Sallquist et al., 2009; Wiefferink et al.,
2012). Contrarily, more expressions of positive emotions are in general linked to higher
levels of social competence (Hayden et al., 2006; Lengua, 2003; Pesonen et al., 2008;
Wiefferink et al., 2012), although excessive expressions of positive emotions may also
associate with hyperactivity and impulsivity (Rothbart et al., 2001).

While the expression of positive emotions does not differ between children with
and without hearing loss (aged 1.5-5 years), parents of DHH children reported more
frequent and more intense negative emotion expression than parents of children with
TH (Wiefferink et al., 2012). Rieffe (2012) further showed that in emotion-provoking
situations, the intensity of DHH children’s negative emotion expression did not decrease
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as much as children with TH (aged 9.5-13 years) after using a coping strategy (e.g.,
problem solving or avoidance). DHH children also more often expressed their anger
without constructively explaining the causes, as compared to their peers with TH, who
used anger to communicate to the other person who caused the discomfort (Rieffe &
Meerum Terwogt, 2006). Moreover, although the excessive expression of negative
emotions is related to more externalizing behaviors in children with and without hearing
loss alike, only in children with TH are more positive emotion expressions associated
with higher levels of social competence (Wiefferink et al., 2012). These group differences
in how emotion expression functions in social interactions reflects that DHH children
may express emotions in a less strategic manner to maintain or strengthen their
relationships with others (Rieffe & Meerum Terwogt, 2006; Wiefferink et al., 2012).

Investigations on the relations between emotional and social functioning could be of
particular rehabilitative relevance to DHH children. As early as preschool years, difficulties
in social functioning have been reported in this population, including more aggressive
behaviors, more peer problems, and lower adaptability, as compared to children with TH
(Chao et al,, 2015; Dammeyer, 2010; Fellinger et al., 2008; Hoffman et al., 2016; Netten et
al., 2015; Van Eldik et al., 2004; see Bigler et al., 2019 and Stevenson et al., 2015 for a review).
Yet, in some studies that focused on DHH preschoolers with a cochlear implant (aged 1-5
years), comparable levels of social functioning were observed (Ketelaar et al., 2013, 2015;
Netten et al., 2018). This may suggest the benefit of early diagnosis and support (as a result
of newborn hearing screening), whereas also shows the possibility that social problems are
more noticeable when DHH children enter school age. Notably, the hearing loss alone may
not explain the between-group differences. Factors such as degree of hearing loss, age at
intervention of hearing loss, and language ability were sometimes found unrelated to
emotional and social functioning in preschool and school-aged children (Chao et al., 2015;
Dammeyer, 2010; Fellinger et al., 2008; Ketelaar et al., 2013, 2017; Laugen et al., 2016; Netten
et al., 2015; Stevenson et al., 2011; Wiefferink et al., 2012, 2013).

Present Study

To successfully navigate the social world, knowing how to respond to others’ emotions are
necessary skills. Given the difficult social participation often experienced by DHH children,
understanding how emotions function in young DHH children’s daily social life could help
us provide support at the earliest possible stage. While a small number of studies has provided
us valuable information in this regard, those studies focused on a single aspect of emotional
or social functioning. The current study aimed to build on previous studies on this topic by
investigating the relation between three aspects of emotional functioning (emotion
recognition, empathy, and emotion expression) and two aspects of social functioning (social
competence and externalizing behaviors) in children with and without hearing loss. We
recruited three- to ten-year-old children because this is the period when typically-developing
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children gradually understand basic and complex emotions, and link these emotions to
social contexts (Durand et al., 2007; Harris, 2008). Where possible, we made our hypotheses
based on studies that included a similar age range as the current study.

The first aim of this study was to examine the levels of emotional functioning (i.e.,
emotion recognition, empathy, and emotion expression) and of social functioning (i.e.,
social competence and externalizing behaviors) in children with and without hearing loss.
Regarding emotional functioning, we expected lower levels of emotion recognition and
empathy in DHH children than in children with TH (Peterson, 2016; Wang et al., 2019).
Also, we expected DHH children to show more negative emotion expression than their
peers with TH, while no difference was expected for positive emotion expression (Wiefferink
etal., 2012). In regard to social functioning, we expected lower levels of social competence
and more externalizing behaviors in DHH children than in children with TH.

Secondly, we aimed to understand how emotions function in social interactions in
children with and without hearing loss. Therefore, we investigated to what extent emotional
functioning is associated with social functioning, and the moderating role of DHH group
membership. We expected these relations to be in line with previous findings. That is, in
both groups, higher levels of empathy and lower levels of negative emotion expression were
expected to associate with higher levels of social competence (Wiefferink et al., 2012;
Ketelaar et al., 2013). Yet, as Wiefferink and colleagues (2012) reported, we expected a
positive association between positive emotion expression and social competence only in
children with TH, but unrelated in DHH children because DHH children might express
their emotions less strategically. Also, we expected a positive association between emotion
recognition and social competence only in DHH children, but unrelated in children with
TH, because DHH children may depend more on their ability to recognize others’ emotions
during social interactions (Ketelaar et al., 2013). In regard to externalizing behaviors, we
hypothesized lower levels of emotion recognition and empathy, and higher levels of negative
emotion expression, to associate with more externalizing behaviors, in the two groups alike
(Ketelaar et al., 2013; Wiefferink et al., 2012). We did not expect a relation between positive
emotion expression and externalizing behaviors. These hypotheses are visually illustrated
in Figure 1.

Finally, we aimed to understand to what extent each measure for emotional and social
functioning is related to hearing-related factors within the DHH group. We expected
hearing-related factors, including age at intervention (a cochlear implant or a hearing aid),
duration of using the hearing device, type of amplification, and speech perception, to be
unrelated to the levels of emotional and social functioning.
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Figure 1. Visual illustration of the hypotheses on the relations between emotional functioning and social
functioning. Black solid lines represent relations expected to be present in the two groups. Black dotted lines
represent relations expected to be present only in deaf or hard-of-hearing (DHH) children. Grey dotted lines
represent relations expected to be present only in children with typical hearing (TH).

METHODS

Participants

A total of 129 children aged three to ten years from Taiwan were included in the current
study. Fifty-five children were DHH (M, = 6.24 years, SD = 2.11) and wore a cochlear
implant (n = 50) or a hearing aid (n = 5). The other 74 children were with TH (Mage =5.90
years, SD = 1.80). None of the children had additional disabilities or diagnoses. All of the
children used spoken language as the primary communication mode and attended
mainstream schools. See Table 1 for participant characteristics.

The two groups did not differ in terms of age, #(127) = -.97, p = .333, gender
distribution, y*(1, N = 129) = .94, p = .333, nonverbal intelligence, #(760) = 1.66, p = .098,
parental education level, #(403) = 1.90, p = .059, and net household income, #(67) = .34, p
= .733." Nonverbal intelligence scores were obtained by averaging the age-corrected

1 The t-statistics presented here was based on the multiply imputed dataset, due to missing data in some
variables. See the Statistical Analysis section for more details.
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standardized scores from Block Design and Matrix subscales of the Wechsler Preschool
and Primary Scale of Intelligence Revised Edition (WPPSI-R, for children aged 3-5 years;
Wechsler, 1989) or from Block Design and Picture Arrangement subscales of the Wechsler
Intelligence Scale for Children Third Edition (WISC-III, for children aged 6-10 year;
Wechsler, 1991).

Table 1. Participant characteristics.

DHH TH

N 55 74
Age, years, mean (SD) 6.24 (2.11) 5.90 (1.80)
Gender, female 1 (%) 28 (51%) 44 (59%)
Nonverbal intelligence®, mean (SD) 9.63 (2.63) 10.46 (2.69)
Parent education level’, mean (SD) 3.53(0.71) 3.76 (0.62)
Net household income®, mean (SD) 2.44 (1.12) 2.49 (1.03)
Age at intervention, years, mean (SD) 2.50 (1.31) -
Duration of amplification, years, mean (SD) 3.74 (1.87)
Type of amplification, # (%)

Hearing aid only 5(9%)

Unilateral cochlear implant 35 (64%) -

Bilateral cochlear implants 15 (27%)
Speech perception, percentage correct, mean (SD)

Monosyllabic words 88.90 (11.40) -

Everyday sentences 86.91 (18.89)

Note: DHH = deaf and hard of hearing; TH = typical hearing.

“For nonverbal intelligence, age-corrected norm scores are presented. The grand population mean is 10 and the
standard deviation is 3.

bParental education level: 1 = no/primary education; 2 = lower general secondary education; 3 = higher general
secondary education; 4 = college/university.

‘Net household income: 1 = less than €15,000; 2 = €15,000 - €30,000; 3 = €30,000 - €45,000; 4 = €45,000 - €60,000;
5 = more than €60,000.

This study was part of a larger-scale research project in which other variables were
included to examine different aspects of social-emotional functioning in children with (a)
typical development. Guardians of the child participants and children older than seven
years signed the informed consent forms before the test procedures. The study protocol
and informed consent form were approved by The Psychology Ethics Committee of Leiden
University and Chang-Gung Memorial Hospital Ethics Committee for Human Studies.

A total of 153 children were approached for this project. After excluding children
whose parents did not return the questionnaires (n = 9), who had additional problems or



EMOTIONAL AND SOCIAL FUNCTIONING IN DHH CHILDREN

nonverbal intelligence two standard deviations below or above the mean (#n = 14; according
to WISC-III/WPPSI-R or indicated by teachers/responsible doctors), and who was
accidentally given the questionnaires twice (n = 1), a final sample included 129 children.
No differences in age, #(151) = 1.89, p = .058, and nonverbal intelligence, #(83) = -1.25, p
= .216, were observed between the included and excluded samples. Yet, the children
excluded from this study had a larger proportion of boys, y*(1, N = 153) = 4.10, p = .043,
lower parental educational level, #(51) = -3.55, p = .001, and lower net household income,
t(195) = -2.17, p = .031, than the children included in the study.'

Materials

Emotional Functioning

Emotion Recognition. The Emotion Acknowledgment subscale (6 items) from the Emotion
Expression Questionnaire (EEQ; 35 items) was used to examine how well children understand
the emotions expressed by their parents (e.g., “does your child understand when you are
angry?”; Rieffe et al., 2010). Parents rated on a 5-point scale (1 = (almost) never; 5 = (almost)
always). The internal consistency was good (Table 2). See Supplementary Materials S4.1
for the items in each parent report.

Empathy. We used age-appropriate measures for empathy. For preschool children (aged
3-5 years), the Empathy Questionnaire (EmQue, 19 items) was used (Rieffe et al., 2010).
Parents rated on a 3-point scale (0 = never; 2 = often) in regard to their children’s empathic
responses to other people’s emotional displays, such as “when another child is upset, my
child needs to be comforted too,” “when another child is angry, my child stops his own play
to watch,” and “when another child starts to cry, my child tries to comfort him/her”

For school-aged children (aged 6-10 years), the Empathy Questionnaire for Children
and Adolescents (EmQue-CA, 18 items) was administered (Overgaauw et al., 2017). The
EmQue-CA was originally a self-report and was adapted into a parent report for this study
by replacing “I” with “my child” On a 3-point scale (0 = no; 2 = often), parents rated on
items such as “when a friend is upset, my child feels upset too,” “my child understands that
a friend is ashamed when he/she has done something wrong,” and “if a friend is sad, my
child likes to comfort him.

The internal consistencies were good for both questionnaires (Table 2). EmQue and
EmQue-CA did not differ in their correlations with other measures in this study (see
Supplementary Materials S4.2). Also, no difference was found between the number
distribution of DHH and TH children who were rated on EmQue and was comparable to
the distribution of DHH and TH children those rated on EmQue-CA, y*(1, N =129) = .01,
p = .919. Therefore, the total scores from the two questionnaires were combined into one
variable for later analyses.

Negative and Positive Emotion Expression. We used the Negative Emotion Expression
subscale (8 items) and Positive Emotion Expression subscale (6 items) from the EEQ (Rieffe
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et al,, 2010). On a 5-point scale, parents scored the frequency, intensity, and duration of
their child’s expressions of negative emotions, including anger and sadness, and positive
emotions, including happiness and joy, as well as the extent to which the child can calm
down from the emotional episode. Example items are “how often does your child show
anger?” (1 = (almost) never; 5 = (almost) always) and “is your child easy to calm down
when angry?” (1 = very easy; 5 = very difficult). The internal consistencies were good for
both subscales (Table 2).

Table 2. Psychometric properties and mean scores (standard deviations) of the measures

N Scale Cronbach’sa Mean (SD) t P
items (n sample) value* value®
DHH TH

Emotion recognition 6 1-5 .84 (127) 3.71 (.66) 3.61 (.74) -.84 202
Empathy (all children) - 0-2 -- 1.21 (.29) 1.25 (.34) .65 257
Empathy (3-5 years) 19 0-2 .78 (63) 1.07 (.25) 1.07 (.28) -.02 493
Empathy (6-10 years) 18 0-2 .85 (60) 1.35(27)  1.42(29) .98 165
Negative emotion expression 8 1-5 .80 (128) 2.38 (.56) 2.43 (.54) .50 .308
Positive emotion expression 6 1-5 .73 (128) 3.65 (.63) 3.63 (.54) -.26 .399
Social competence 8 0-2 .69 (125) 1.47 (.36) 1.52 (.30) .72 235
Externalizing problems 9 0-2 .73 (126) .71 (.38) .62 (.30) -1.52  .065

Note: DHH = deaf and hard of hearing; TH = typically hearing.
*Pooled results after multiple imputations.
®One-tailed.

Social Functioning
The Strengths and Difficulties Questionnaire (SDQ; 25 items) is a widely-used instrument
for measuring children’s social functioning (Goodman, 1997). Parents rated each statement
on a 3-point scale (0 = not true; 2 = certainly true). In the current study, we examined two
aspects of social functioning: externalizing behaviors and social competence. Externalizing
behaviors (9 items) were assessed by the combination of the subscales Hyperactivity (5
items; e.g., “restless, overactive, cannot stay still for long”) and Conduct Problems (4 items;
e.g., “often fights with other children or bullies them”). One item from the original Conduct
Problems subscale was removed because it conceptually overlapped with the measure for
negative emotion expression (“often has temper tantrums or hot tempers”).

To assess social competence (8 items), we combined the subscales Prosocial (4 items;
e.g., “shares readily with other children (treats, toys, pencils etc.)”) and Peer Relation (4
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items; e.g., “has at least one good friend”; items denoting peer problems were reversely
scored). One item from the original Prosocial subscale was removed because it conceptually
overlapped with the measures for empathy (“helpful if someone is hurt, upset or feeling
ill”). One item from the original Peer Relation was removed because it had a negative
correlation with the other items in the merged social competence scale and thus reduced
internal consistency (“gets on better with adults than with other children”). The internal
consistencies for the two aspects of social functioning were adequate (Table 2).

Translation Procedures

The Traditional Chinese version of the SDQ is readily available (available at http://sdqinfo.
org). The Traditional Chinese version EEQ, EmQue, and EmQue-CA were adapted from
the original English questionnaires for the purpose of this study, following a standard back-
translation procedure. A bilingual translator translated the Traditional Chinese versions
back to English, and the back-translation was compared to the original version. Language
inconsistencies were modified after discussion within the research team.

Hearing-Related Information

Information about DHH children’s hearing history, including age at intervention (cochlear
implant or hearing aid), duration of using the hearing device, and type of amplification,
was collected from parents or medical records.

The scores for speech perception assessed during children’s most recent visit to a
speech pathology and audiology center were obtained from their medical records. The
assessments included a sentence test and a monosyllabic word test. In a quiet room, an
audiologist read out a series of sentences or words with her mouth covered, and children
were asked to repeat the sentences/words. The sentence tests were developed by Lin et al.
(unpublished materials) based on the Central Institute for the Deaf (CID) Everyday
Sentence test (Silverman & Hirsh, 1955). It includes 15 easy sentences, each with one to
seven key words frequently used in daily communication, such as “book” and “car”; and
20 difficult sentences, each with one to ten key words less frequently used in daily
communication, such as “examine” and “dormitory” The monosyllabic word test includes
25 monosyllabic words that are phonetically balanced (Wang & Su, 1979). The percentage
of correctly repeated (key) words was calculated and used in the analyses.

Procedures

The children were recruited in Taiwan through a speech pathology and audiology center
(the DHH children) and kindergartens/primary schools (the TH children). Parents filled
out the questionnaires at the center or at the child’s school. Meanwhile, an experimenter
administered the nonverbal intelligence tasks (WPPSI-R or WISC-III) to the child in a
quiet room. All measures were conducted by the same experimenter, who received training
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before data collection. Background information, such as parental education level and
household income, was collected from parents.

Statistical Analysis

Statistical analyses were carried out using SPSS 25.0 (IBM Corp., Armonk, NY). To address
our first research question, levels of emotional functioning (negative emotion expression,
positive emotion expression, emotion recognition, and empathy) and social functioning
(social competence and externalizing behaviors) were compared between DHH and TH
children using independent ¢-tests. To better understand the effect of age, we also ran the
tests separately for children in different age groups (3 to 4 years old; 5 to 6 years old; 7 to
10 years old).

Our second research question was tested using hierarchical regression analyses in
which the moderating role of group membership in the contribution of emotional
functioning to social functioning was examined. In the first step, we entered age, gender
(0 = male, 1= female), group (0 = TH, 1 = DHH), and the four variables for emotional
functioning. In the second step, we added the two-way interactions of group with each of
the four emotional functioning variables. Continuous independent variables were centered.

When addressing the first two research questions, we conducted the analyses with
and without the five children who did not use cochlear implants. Excluding the children
without cochlear implants did not change the results (see Supplementary Materials $4.3).
Therefore, we included all DHH children in our analyses and report the results accordingly.

Finally, using partial correlation analyses controlling for age, we checked within the
DHH group whether the emotional and social functioning variables were related to hearing-
related factors. Included factors were age at intervention, duration of using the hearing
device, number of cochlear implants (0 = only hearing aids; 1 = unilateral implantation; 2
= bilateral implantation), and word and sentence perception scores. For these correlations,
Bonferroni correction was applied to adjust the significance level according to the number
of hearing-related factors: p < a/5 = .01.

Missing Values and Multiple Imputations

Due to time constraints, nonverbal intelligence tasks were not administered in five children
(4 DHH, 1 TH), and only one of the two nonverbal intelligence tasks was conducted in
24 children (14 DHH, 10 TH). Parental educational levels and net household income were
not available for nine (6 DHH, 3 TH) and 22 (16 DHH, 6 TH) children, respectively. In
each questionnaire, parents of DHH children (n = 3) missed one or two items. Also, speech
perception scores were only available for 42 DHH children. Little's MCAR test showed
that the data were missing completely at random (ps > .148 for the samples rated on
EmQue/EmQue-CA and for the DHH sample). Missing data could lead to biased
interpretation and a loss of power given that most statistical methods apply complete case
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analysis (Donders et al., 2006; Netten et al., 2017) Therefore, we used multiple imputations
(MI), a technique that fills in missing data points based on the characteristics of
participants and the relations in the dataset with other participants (Azur et al., 2011;
Schafer & Graham, 2002; Van Buuren, 2012). The missing values described above were
estimated along with age, gender, group membership, and social/emotional functioning
scores. Ten imputations were performed (Sterne et al., 2009). Pooled results are reported
for all the analyses. The F tests for regression model fits (i.e., pooled AR?) on the multiply
imputed data were conducted according to the approach and the SPSS macro (MI-MUL2)
provided by Van Ginkel, 2010, 2019).

RESULTS

Group Differences

According to parent reports, the children with and without hearing loss had similar levels
on all emotional and social functioning measures, ts < 1.52, one tailed ps > .128 (Table 2).
To understand if the absence of group differences was related to age, we divided the children
into three age groups (see Supplementary Materials S4.4). No differences between DHH
children and children with TH were noted in each age group.

Relations between Emotional and Social Functioning

Table 3 shows the results of hierarchical regression models. Correlations between the study
variables are reported in Supplementary Materials S4.5. In the analysis on social competence,
lower levels of negative emotion expression, b = -.18, p < .001, 95% CI [-.28, -.08], and
higher levels of empathy, b = .28, p = .009, 95% CI [.07, .48], contributed to higher levels
of social competence. Adding interactions of group with emotional functioning variables
did not improve the model fit, AR* = .04, F(4, 115.04) = 1.83, p = .129. This suggests that
the relations between social competence and each of the emotional functioning measures
were not moderated by group. No other effects were observed.

In the analysis on externalizing behaviors, adding group interaction terms in the
second step improved the model fit, AR* = .07, F(4, 114.95) = 3.03, p = .020. Group
membership fully moderated the relations between negative emotion expression and
externalizing behaviors: Higher levels of negative emotion expression were associated with
more externalizing behaviors only in the DHH group, b = .32, p =.002, 95% CI [0.12, 0.51],
but not in the group with TH, b = .06, p = .428, 95% CI [-0.08, 0.19] (see Figure 2). Yet, in
both groups, lower levels of empathy contributed to more externalizing behaviors, b = -.50,
p <.001,95% CI [-0.76, -0.25]. No other effects were observed.
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Table 3. Hierarchical regression analyses for emotional functioning measures on social functioning (pooled results
after multiple imputations)

Social competence Externalizing behaviors
b p 95% CI b p 95% CI
Step 1 R? = .25%* R?=.25%*
Age <.001 .798 [-.003,.002]  .001 322 [-.001, .004]
Gender 01 866  [-.10,.11] 04 523 [-.07,.14]
Group -.04 404 [-.15,.06] .09 .105 [-.02,.20]
Emotion recognition .05 235 [-.03,.14] -.01 793 [-.10, .08]
Empathy 28 .009 [.07, .48] -.31 .005 [-.52,-.09]
Negative emotion expression -.18 <.001  [-.28,-.08] 22 <.001 [.12,.32]
Positive emotion expression .01 815 [-.08,.10] .01 771 [-.08,.11]
Step 2 AR =.04 AR =.07*
Age 002 .165  [-.001,.004]
Gender .04 444 [-.06, .15]
Group -.56 233 [-1.47, .36]
Emotion recognition .04 477 [-.07,.15]
Empathy -.50 <.001  [-.76, -.25]
Negative emotion expression .06 428 [-.08,.19]
Positive emotion expression .04 .524 [-.09,.17]
Group x Emotion recognition -08 349 [-.26,.09]
Group x Empathy .33 .099 [-.06,.71]
Group x Negative emotion expression .32 .002 [.12,.51]
Group x Positive emotion expression -.06 542 [-.24,.13]

Note: Gender was coded as 0 = male, 1 = female. Group was coded as 0 = typically hearing, 1 = deaf and hard of
hearing. 95% CI: 95% confidence interval. *p < .05; **p < .001 for the change in R

Table 4. Partial correlations between hearing-related factors and emotional-social functioning measures in DHH
children, controlling for age (pooled results after multiple imputations)

Ageat Durationof  No. cochlear ~ Word Sentence

intervention amplification implants perception perception
Emotion recognition 18 -.18 -.28 -.01 .06
Empathy .04 -.04 .05 .26 .02
Negative emotion expression -12 12 .30 21 -.19
Positive emotion expression .04 -.04 .03 -.05 -.07
Social competence .15 -.15 -11 .18 .25
Externalizing behaviors -24 24 .09 -.10 -.15
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Figure 2. Group status moderates the effects of negative emotion expression on externalizing behaviour. Deaf
and hard-of-hearing (DHH) children are represented in black; children with typical hearing (TH) are represented
in grey. The dotted lines represent 95% confidence interval.

Relations with Hearing-Related Factors

Table 4 shows the correlations between emotional and social functioning variables and
hearing-related factors in DHH children, while age was controlled for. None of the
correlations reached significance.

DISCUSSION

Emotions serve important interactional functions in daily social life. Recognizing the
emotions of others and reacting empathically to them allow people to collect necessary
information for evaluating possible response options and to establish closer relationships
with others. The expression of emotions allows people to send specific information about
one’s attitude, intention, and feelings to interaction partners. The current study examined
the relations between emotional and social functioning, in order to deepen our
understanding on how emotions function in DHH children’s social life. The levels of
emotional and social functioning were similar in DHH children and their peers with TH.

97



98

CHAPTER 4

In both groups, higher levels of empathy were related to higher levels of social competence
and fewer externalizing behaviors. Higher levels of negative emotion expression were
associated with lower level of social competence in both groups, but with more externalizing
behaviors in DHH children only. Positive emotion expression and emotion recognition
were unrelated to social functioning, whether in DHH children or in children with TH.
Also, hearing-related factors did not correlate with any of the emotional and social
functioning measures. Below, the implications of these findings will be discussed.

Previous studies showed mixed results regarding skills for emotional functioning in
DHH children. In our sample, we found DHH children to be on par with their peers with
TH. A possible explanation for the absence of group differences is the early detection of
hearing loss and the educational system in Taiwan. More than half (n = 33; 60%) of the
DHH children in this study received newborn hearing screening (launched in 2012) within
their first days after birth. Thus, families with these DHH children were aware of the hearing
loss and received systematic support very early. This is congruent with some studies that
also included DHH children with early detection and a cochlear implant in the Netherlands
(Ketelaar et al., 2013, 2017; Netten et al., 2018). Also, mainstream schools provide periodical
or regular extra support to DHH children and other children with special needs. These
children often start with a tailor-made curriculum that helps them adapt to the pace of the
mainstream schools (Special Education Transmit Net Taiwan, n.d.).

Alternatively, the setting where children were evaluated might have contributed to
these positive outcomes. Comparable results between DHH children and children with TH
were reported in several other studies that also asked parents to rate the levels of emotional
functioning (Ketelaar et al., 2013, 2017; Dirks et al., 2017). However, group differences were
often found when DHH children’s emotional functioning was assessed outside the familial
setting. For example, a study asked teachers to rate children’s overall empathic responses
and found lower levels of empathy in DHH children (Peterson, 2016). Studies that measured
emotion recognition in a controlled, experimental setting also noted differences between
children with and without hearing loss in their ability to match and label facial emotions
(Wang et al., 2011, 2016, 2019; Wiefferink et al., 2013). The discrepant findings suggest
that DHH children may still face emotional functioning challenges outside the family circle,
or that parent overrate their DHH child’s functioning.

Notably, when we linked emotional functioning to the social context, a group
difference emerged. Excessive expressions of negative emotions were associated with more
externalizing behaviors in DHH children only. This shows that DHH children’s social
functioning might be particularly dependent on their expression of negative emotions. Past
studies reported that DHH children expressed their negative emotions less strategically
than children with TH (e.g., without constructively explaining the cause to interaction
partners; Rieffe & Meerum Terwogt, 2006). They also had more difficulties calming
themselves down by diverting their attention away from the negative stimuli, or by using
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other coping strategies (Rieffe, 2012; Wiefferink et al., 2012). The more effortful process
for controlling negative emotions is likely a result of their lack of familiarity with display
rules or coping options towards different social situations. Such kinds of knowledge are
primarily learned during social interactions, to which DHH children have a limited access
(Morris et al., 2007; Saarni, 1999; Thompson, 1994). Moreover, parental overprotection
and linguistic over-simplification are often observed between DHH children and their
parents with TH (Calderon & Greenberg, 2012; Pinquart, 2013; Vaccari & Marschark,
1997). These leave DHH children with fewer opportunities for learning skills by trial and
error, and fewer explanations from parents for more abstract concepts, such as mental states
(Dirks et al., 2020; Moeller & Schick, 2006; Morgan et al., 2014). In turn DHH children
may learn less how to express emotions verbally and constructively. Thus, although on
average DHH children expressed negative emotions as much as their peers with TH, they
may find negative emotions harder to moderate or to explain, when the emotional arousal
they experience is high, or when the social situations are novel to them, which further
affects their social behaviors. This outcome also implies that when DHH children can
effectively display or regulate their negative emotions, the externalizing problems in these
children could decrease to a more notable extent than in children with TH. Note that in
this study none of the skills for emotional and social functioning correlated with hearing-
related factors. In other words, this potential difficulty for negative emotions might not
simply “disappear” when DHH children have more listening experience or perceive speech
better. They may need specific considerations from parents and professionals/teachers for
gaining more social interactions and mental-state talks.

The cultural background could be another factor that played a role. In this study,
children from Taiwan were recruited. Previous cross-cultural studies showed that East
Asian youths experienced higher levels of personal emotional arousal than Western
counterparts when seeing other people’s emotional displays (Cassels et al., 2010;
Trommsdorft, 1995). As a result, East Asian DHH children may have to invest an even
larger amount of effort to moderate their emotion expressions in a socially favorable
manner. Also, cross-cultural studies found that intense expressions of positive emotions
were valued more in Western, individualistic cultures than in East Asian, collectivistic
cultures (Eisenberg et al., 2001; Heine et al., 1999; Kitayama et al., 2000; Tsai et al., 2002,
2006). Such a tendency was reflected in studies on Western individuals with TH that showed
a positive relation between positive emotion expression and social competence (e.g.,
Wiefferink et al., 2012; Hayden et al., 2006; Lengua, 2003; Pesonen et al., 2008). However,
in this study positive emotion expressions did not contribute to social competence in
children with and without hearing loss, possibly because East Asians tend to balance positive
emotion expressions in order to “fit in” to a collectivistic culture (Heine et al., 1999; Tsai et
al., 2006).
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Importantly, we found that higher levels of empathy were associated with higher levels
of social competence and fewer externalizing behaviors, in both groups. Children who are
able to feel what others are feeling and understand what causes others’ emotions, may also
be more able to establish bonding with their peers, and to know whether their behaviors
would cause harm to others (Eisenberg et al., 2010; Mayberry & Espelage, 2007; Pursell et
al., 2008; Zhou et al., 2002). This finding thus could be relevant to interventions: Programs
that improve children’s empathic responses may help both DHH children and children with
TH show more adaptive social behaviors.

Limitations and Future Directions

This study examined the relations between emotional and social functioning in DHH
children. By investigating three aspects of emotional functioning involved in responding
to others’ emotions, we gained a clearer understanding of the challenges DHH children
have in daily social interactions. Nevertheless, some limitations must be considered when
interpreting our results.

First, this study was cross-sectional. Therefore, no causal relations could be drawn
from our results. We also could not conclude whether the outcomes would be stable across
time, although we did not observe an effect of age in the current study. Future investigations
are needed to examine the developmental trajectories and longitudinal associations between
emotional and social functioning in DHH children. It should be noted that problems with
emotional and social functioning might become more pressing for DHH children in
adolescence, when they spend more time with peers, engage in peer activities that require
higher levels of verbal sharing and social attunement (Hartup, 1993; Rose & Asher, 1999),
and are in more difficult acoustic conditions (e.g., larger classes and more group
conversations; Punch & Hyde, 2011; Rieffe et al., 2018).

Second, the emotional functioning measures in this study examined children’s
responses to basic emotions. Yet, real-life social situations often involve complex emotions,
or mixed emotions. Previous studies have shown that DHH adolescents reported shame
and guilt less often in social situations that elicited moral emotions (Broekhof et al., 2018),
and reported fewer emotions in stories that were designed to trigger more than one emotion
(Rieffe, 2012), compared to their peers with TH. For this reason, we still need further studies
to understand how DHH children respond to more complex emotions, and how such an
ability is related to social functioning.

Third, only parent reports were used in this study. To increase the possibility that
parents answered accurately and thus to minimize common method biases, we provided
clear instructions before each questionnaire, and ensured unambiguity in sentence content
and structure by asking a team of native researchers to check the translated questionnaires
(see Podsakoff et al., 2012, for suggestions on procedural remedies for common method
biases). Also, Evans (1985) and Siemsen et al. (2009) demonstrated that common method



EMOTIONAL AND SOCIAL FUNCTIONING IN DHH CHILDREN

biases do not account for the effects observed in studies designed to test interaction effects.
The moderating effect of hearing status found in the current study thus was not at risk to
be biased. Nevertheless, future studies are suggested to include multiple methods, such as
observations and in vivo experiments, to increase ecological validity.

Fourth, the background characteristics of the DHH children should be considered.
In this study, DHH children used spoken language as the primary communication mode.
Also, the majority of the DHH children had profound hearing loss and a cochlear implant,
and attended mainstream (pre)schools. Although we checked hearing-related factors and
no effects were observed, future studies are suggested to address the heterogeneity in the
DHH population. For example, a study reported that DHH adolescents in special education
were unique in how they regulated emotions (Rieffe et al., 2018). Their use of approach
strategies (e.g., problem-solving; seeking social support) was related to negative friendship
features, possibly because they approached in a blunt manner, while in mainstreamed DHH
adolescents and in their peers with TH the use of approach strategies was related to positive
friendship features. Thus, studies that consider different hearing, language, and/or
educational backgrounds are warranted as these factors might affect how emotions are
expressed.

Finally, future studies are suggested to assess if the cultural values affect DHH children’s
emotional and social functioning. This study was the first to examine the relations between
emotional and social functioning in East Asian DHH children. It increases the external
validity of the current knowledge about DHH children’s psychosocial development that
has been largely built on Western samples. Notably, our results regarding the expression of
emotions and its link to social functioning were not consistent with previous research on
Western samples. Past studies have shown that individualistic-oriented cultures promote
personal uniqueness, while collectivistic-oriented cultures value group harmony (Markus
& Kitayama, 2014; Singelis, 1994), and the cultural values influence how emotions are
expressed and valued (e.g., Trommsdorff, 1995; Tsai et al., 2006). Although out of the scope
of the current study, a cross-cultural design is needed for further research to understand
the extent to which these cultural values affect the inclusion of DHH children in their social
environment and their socialization experiences.

CONCLUSIONS

Differences between DHH children and children with TH were hardly observed in the
current study. DHH children recognized the basic emotions displayed by other people,
empathically responded to those emotions, and expressed positive and negative emotions
as much as their peers with TH. Also, higher levels of empathy were associated with higher
levels of social competence and fewer externalizing behaviors in both groups. Only one
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group difference was found: More negative emotion expressions were related to more
externalizing behaviors in DHH children only. DHH children may express their negative
emotions less strategically or regulate those emotions less efficiently, possibly because they
were unfamiliar with the display rules or coping options towards different social situations.
They may also experience more difficulties explaining their negative emotions verbally due
to a more limited access to linguistic discourses about emotions. It is noteworthy that none
of the emotional and social functioning measures in this study were correlated with hearing-
related factors. Despite the long-term use of hearing devices and a fairly good ability to
perceive speech, producing emotional responses in social interactions could still be an
effortful task for some DHH children. Our findings call for closer investigations into the
functioning of emotions in DHH children’s daily social life, and underscore the need to
provide more social interaction opportunities to DHH children for learning the knowledge
required for efficient regulation and effective expression of emotions. Moreover, intervention
programs that facilitate mental-state talks between DHH children and their meaningful
others, especially on the experience of negative emotions, could be beneficial.
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