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Background and Aim: Emotion perception means the ability to identify, predict and explain 
one’s own emotions and those of others. Less attention has been paid to the psychosocial 
effects of hearing loss such as emotion perception. The current study aimed to investigate the 
effect of the unified protocol for transdiagnostic treatment of emotional disorders on emotion 
perception of children with Cochlear Implant (CI).

Methods: This is a quasi-experimental study with a pretest/post-test/follow-up design. 
Participants were 18 children with CI aged 8–11 years and their mothers were randomly 
divided into experimental and control groups. All mothers and their children in the experimental 
group received the Unified Protocol (UP) program online at 20 sessions twice a week. For 
the evaluation of emotion perception, we used the Test of Emotion Comprehension (TEC) 
which had high internal consistency. For statistical analyses, descriptive statistics and repeated 
measures ANOVA were used.

Results: Mean score of emotion comprehension test at the mental and reflective levels and its 
overall score were significantly different between pretest and post-test and between pretest and 
follow-up phases in both group. The difference in the external level of emotion perception was 
not significant among three phases in any groups.

Conclusion: The UP program can positively affect the emotion perception in children with 
CI, especially in more difficult levels (mental and reflective), and its effects remain stable three 
months after the intervention.
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Introduction

ensorineural Hearing Loss (SNHL) re-
sults in difficulties perceiving speech and 
auditory nonverbal cues, cognition, and 
self-regulation of their emotions. Emotion 
perception refers to the ability to identify, 

predict and explain one’s own emotions and those of oth-
ers [1]. Difficulties in perception of the emotional state 
of the speaker may lead to the lack of awareness of his/
her impact on others, lack of empathy, and social skills 
that are not adapted to the condition [2-4]. Cochlear Im-
plants (CIs) transform acoustic signals into electrical 
codes and directly stimulate VIII fibers and compensate 
the hearing deprivation in SNHL [5]. It is considered as 
an effective device for having communication and audi-
tory skills in people with SNHL [6]. The early diagnosis 
and rehabilitation can result in higher developmental 
abilities in these people. Main factors for typically-de-
veloping maturation in children with CIs include the age 
of implantation [7, 8], the duration of CI use [9], and 
the onset of hearing loss [10]. In many current CIs, the 
place and the temporal pitch-encoding mechanisms are 
inadequate, resulting in difficulties when transferring in-
formation salient for the perception of suprasegmental 
and emotional features of speech [3, 11, 12]. Outcomes 
of cochlear implantation such as speech production 
skills, auditory skills, perception of speech in noise have 
been reported in many studies [3, 13]. However, less 
attention has been paid to their psychosocial outcomes 
such as emotional perception and social skills. Emotion 
plays a key role in understanding and enjoying the mu-
sic [14] and language [15]. Semantic-lexical capabilities 
and syntactic abilities are strongly related to the ability 
to perceive emotions [15]. Moreover, the ability to un-
derstand emotion is an important prerequisite for social, 
psychological, and cognitive developments [16, 17].

A large number of studies have assessed the emotional 
perception in people with hearing loss and CI. For ex-
ample, Michael, et al., using the strengths and difficul-
ties questionnaire, assessed socio-emotional states in 32 
children with CI. They suggested the effect of early im-
plantation on the improvement of socio-emotional func-
tioning in children with CIs [6]. In the other study, Most 
and Aviner investigated the perception of emotion (sad-
ness, anger, happiness, surprise, disgust, and fear) using 
visual, auditory, and visual-auditory modes in children 
with hearing loss and CI. Although visual-auditory mode 
was the best method for emotion perception in normal-
hearing children, there was not any significant difference 
among three modes in children with CI [3]. Wiefferink, 
et al. indicated two aspects of emotion perception includ-

ing emotion recognition in facial expressions and emo-
tion attribution in situational contexts and assessed their 
associations with communication skills in 57 children 
with CI and 52 normal-hearing children. They concluded 
that hearing loss affects all aspects of emotional percep-
tion in children with CIs [18]. In the study by Wang et 
al., children with CI had higher problems in perceiving 
emotion and the tone expression matching task [19]. De-
spite attention to the assessment of emotion perception 
in children with CI in literature, there is little evidence 
about the effectiveness of an early emotion perception 
intervention in these children. Nathan et al. indicated 
that family-oriented interventional program is useful for 
the development of emotions in children with hearing 
loss [20]. The Unified Protocol (UP) for transdiagnostic 
treatment of emotional disorders is a method for applying 
transdiagnostic treatment principles to reduce emotional 
disorders using a single protocol [21, 22]. Some previ-
ous studies have used this protocol to improve emotional 
regulation in anxious pupils and the parenting methods 
of their mothers [23], in children with diabetes type 1 
[22], and for reducing anxiety and depression levels in 
school-aged children [22], but not in children with CI.

Children with hearing loss are less exposed to emo-
tional language in school, because they cannot com-
pletely perceive the auditory cues important for the per-
ception of emotions. They often use visual information 
more than normal-hearing children [18]. Unfortunately, 
parents and others do not teach them how to perceive 
complex emotions [4]. The negative effects of inaccurate 
perception of emotions include low self-esteem, loneli-
ness, and peer rejection [24]. These outcomes are impor-
tant because they are effective in social and emotional 
problems in adolescence and adulthood. Therefore, it is 
required to assess the emotion perception ability of chil-
dren with CIs to minimize the negative effect of lack of 
early education in these children. As the goal of educa-
tion is to achieve knowledge and develop attitudes and 
practical skills in adulthood, children are required that 
their emotion, responsibility, and self-regulation skills 
be monitored [25]. The treatment of emotional percep-
tion impairment in children with CI by interventional 
programs can help them. In this regard, the recent study 
aims to examine the effect of an UP program on the emo-
tion perception of children with CI.

Methods

This is a quasi-experimental study with a pretest/post-
test/follow-up design using a control group. Participants 
were 18 children with CI aged 8–11 years old from vari-
ous available clinics and schools in Tehran, Iran. Moth-
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ers of these children were also selected as participants 
using a non-random sampling method. Children with 
CI had severe to profound bilateral SNHL without any 
non-syndromic deafness and three years of cochlear im-
plantation. None of children had received any other psy-
chological interventions. They were matched for age, 
age of implantation, educational level, and gender. All 
children had normal-hearing parents. Children with co-
chlear implants were randomly divided into intervention 
and control groups.

For assessment of emotion perception in the study 
groups, we used the Test of Emotion Comprehension 
(TEC) [1, 26] which measures emotion perception at 
three levels (external, mental, and reflective) and has 
nine components, validated for children aged 3–11 years 
[1]. A professional expert asked the TEC questions from 
children verbally, and then completed and recorded their 
scores. The internal consistency of TEC is 0.76 and its 
Intraclass Correlation Coefficient (ICC) is 0.90 [1]. In 
our study, Cronbach alpha for examining the internal 
consistency of the Persian TEC was obtained 0.83. This 
indicates that the Persian TEC for children with CI had 
high internal consistency. The total score of TEC ranges 
from 0 and 9. This test was conducted before, imme-
diately after, and three months after the intervention 
(follow-up).

Before the study, the researchers introduced them-
selves and communicated with children using a spo-
ken language. The treatment program was presented to 
children and their mothers. The mothers were educated 
about all steps of the UP program. The program was 
presented at 20 sessions twice a week, 90 minutes for 
children with CI and 30 minutes for their mothers. The 
UP protocol includes five components designed to target 
the central aspects of emotion processing and regulation 
of emotional experiences. In this study, we used the five 
components proposed by Ghasemzadeh et al., includ-
ing: a) psychoeducation about emotions and increasing 
awareness about them, b) cognitive flexibility training, 
c) identifying and preventing emotion avoidance and 
controlling emotion-driven behaviors, d) tolerance of 
bodily sensations related to emotions, and e) interocep-
tive and situation-based emotion exposure [22]. Table 
1 summarizes the UP protocol for children with CI. We 
tried to use items suitable for children with CI in school 
and their relationships with peers. Due to the need for 
repetition, the number of sessions in this protocol was 
increased for children with CI.

The data were analyzed in SPSS v.17 software. Kol-
mogorov-Smirnov test was used to examine the normal-

ity of data distribution whose results showed that the dis-
tribution was normal (p= 0.200). Descriptive statistics 
(mean, and standard deviation) were used to describe 
the data. For within- and between-group comparisons, 
repeated measures analysis of variance (ANOVA) was 
conducted followed by Greenhouse-Geisser correction, 
if needed. The significance level was set at 0.05.

Results

Table 2 presents the mean and standard deviation of 
TEC scores in two groups at pretest, post-test, and fol-
low-up phases. As can be seen, emotion perception at 
three levels at the post-test and follow-up phases was 
increased in the CI group. Their score in the post-test 
phase was increased by about 3.89, while this increase 
was 4.22 in the follow-up phase. The mean scores re-
mained almost stable after three months of follow-up. 
In Table 3, the results of univariate ANOVA showed no 
significant interaction effect of group and time at the ex-
ternal level of emotion perception in the CI group com-
pared to the control group, indicating no statistically 
significant difference at the external level among the 
pretest, post-test, and follow-up phases (F(1,17)=1.73; 
p=0.210). At the mental level (F(1,30)=4.89; p=0.030), 
reflective level (F(2,32)=16.77; p<0.001), and in over-
all (F(1,22)=20.77; p<0.001) there were statistically 
significant differences. In the other words, the pattern 
of changes in two groups was not parallel or random. 
Therefore, the UP program could affect the CI group 
in the post-test and follow-up phases. The results in 
Table 4 showed that the group-time interaction effect 
on emotion perception was significantly different be-
tween the pretest and post-test phases (F(1,16)=15; 
p=0.001) and between the pretest and follow-up phases 
(F(1,16)=4.66; p=0.047). Hence, it can be said that the 
changes caused by the UP program were persistent for at 
least three months. Figure 1 illustrates the comparison of 
mean scores at three different levels of emotion percep-
tion (external, mental, and reflective) and total score at 
three phases in the two-study group. The total score of 
TEC in children with CIs changed in the post-test and 
follow-up phases.

Discussion

Hearing loss is a disabling condition that affects the 
quality of life mostly in terms of auditory function, 
speech perception, and psychosocial function [27]. Co-
chlear implantation can compensate the hearing loss in 
people with hearing loss. Due to limitations of CI de-
vices and other factors, children with CI often report 
psychological problems, especially in emotional skills. 
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Table 1. Content of the training s of unified Transdiagnostic treatment protocol for children with cochlear implants and their 
parents

Sessions Content of children’s training s Content of mother’s training 

First 

Identification of the structure of treatment of 
children, identifying problems, eliciting under-

standing and unity between group members and 
the therapist, increasing emotional awareness

Identifying the five structures and skills to mothers, introduc-
ing the three-part model of emotions to parents, discussing 

the avoidance cycle and other emotional behaviors

Second and 
third 

The identification and scaling of different emo-
tions, normalizing emotional experiences, helping 

children understand the avoidance cycle

Familiarizing with the four emotional parenting behaviors 
and their opposite parenting behaviors, discussing the provi-
sion of positive reinforcement as a parenting behavior with 

criticism

Fourth 

Learning the concept of opposite action, using 
scientific experiments for emotional behaviors 

and opposite behavior, learning to track emotions 
and activities

Explaining of scientific experiments for the behavior opposite 
to emotional behaviors, discussing with mothers about how 
to support children in scientific education focused on grief 

and sadness, providing mothers with 10 ways to strengthen 
the child

Fifth Previous s and practice Previous s and practice

Sixth 
Describing the concept of body clues and their re-
lationship with intense emotions, learning how to 
identify body clues related to different emotions

Teaching the concept of somatization, training how to per-
form a body scan, familiarizing parents with sensory exposure 

and practicing sensory exposure in the , teaching how to 
empathize with children

Seventh and 
eighth 

Teaching the concept of flexible thinking, teaching 
how to identify mental traps

Familiarizing the concept of cognitive flexibility and four 
common cognitive traps, discussing emotional parenting 

behavior with a focus on instability and its opposite parenting 
behavior, strengthening stable discipline

Ninth to
eleventh 

Introducing the concept of emotions detective in 
a none motional way using a coding game, using 

the detective thinking skill

Explaining the concept of cognitive detective, practicing 
detective thinking, familiarizing mothers with maximum emo-

tional parenting behavior/maximum support and opposite 
parenting behavior, giving healthy independence

Twelfth and 
thirteenth 

Teaching problem-solving using a non-emotional 
example or problem-solving game, practicing 

problem-solving using more personal and more 
specific scenarios

Explaining problem-solving steps, indicating the application of 
problem-solving for interpersonal conflicts, assessing moth-

ers’ efforts for giving healthy independence

Fourteenth 

Learning the skill of “experiencing my emotions”, 
teaching contact with the present moment to the 

children by playing the game of “using my five 
senses”, introducing the idea of non-judgmental 

awareness

A discussion of the importance of learning to experience 
emotions, familiarizing the concept of contact with the pres-

ent moment, and non-judgmental awareness

Fifteenth 

Reviewing the emotion detective skill, review-
ing the concepts of emotional behaviors and 

opposite action to prepare people for a new type 
of scientific experiment called exposure, doing 

exposure using a doll or other objects

Identifying the concept of situational emotion exposures as 
another type of scientific experiment, explaining the role of 
mothers in performing the exposure at home, familiarizing 

emotional parenting behavior and extreme modeling of 
intense emotions and avoiding its

Sixteenth

Revision of the concept of using scientific experi-
ments to deal with intense emotions, introducing 
the idea of safety behaviors and subtle avoidance 
behaviors (such as distraction), practicing a scien-

tific experiment to deal with intense emotions

Revision of the concept of exposure to emotion and discuss-
ing the application of exposure for different symptoms

Seventeenth 
to nineteenth 

Programming and implementing situational 
exposure to emotion, planning and implementing 

exposure activities

Programming and implementing situational exposure to 
emotion, planning and implementing exposure activities

Twentieth 
Reviewing the emotions detective skills, planning 

to deal with intense emotions in the future to 
prevent recurrence, appreciating the progress

Exercising the emotions detective skills and opposite par-
enting behaviors, discussing and appreciating each child’s 

progress, planning to maintain and enhance post-treatment 
progress, distinguishing between regression and relapse, and 

helping parents identify the warning signs of relapse

Note: This program is deducted from Ghasemzadeh et al. (2020).
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The main objective of this study was to assess the effec-
tiveness of the UP program on the emotion perception of 
children with CI. The findings indicated that, at the ex-
ternal level, two groups of CI children (experimental and 
control groups) showed no significant difference among 
pretest, post-test, and follow-up phases, while this differ-
ence was significant at the mental and reflective levels 
and in overall. Probably, the understanding of emotions 
at the external level was easier for children with CI, as 
it has been shown in children with typical development 
[1]. The results indicates that the UP program could di-
rectly affect the emotional perception in children with 
CI, whose effect was lasted for three months after the 
treatment.

Although previous studies have focused on the evaluation 
of emotions and delayed emotional response in different 
levels in children with CI or those with hearing loss [3, 6, 

18, 19, 28], there is no evidence of developing interventions 
for emotion perception or psychological problems in people 
with CIs. Our findings were consistent with the results of 
Picou et al. who confirmed that training and counseling in-
terventions could improve various kinds of emotion percep-
tion [27]. They suggested that in people with hearing loss, 
the interventions that focus on pitch perception and spectral 
resolution can often modify interindividual emotion per-
ception, by correcting audibility without excessive loud-
ness [27]. Our findings are also consistent with the results 
of Majorano et al. who emphasized that early implantation 
in the pre-school age could results in improvement of emo-
tion understanding in adolescents with CI [29]. Mancini et 
al. explained that longer auditory experience by CI along 
with early intervention can cause improvement in commu-
nication which positively affects the acquisition of listening 
and language skills, and emotion development [30].

Table 2. Descriptive statistics for variable of emotional perception in cochlear implants group and control group

Variables Group
Pretest Post-test Follow-up

Mean(SD) Mean(SD) Mean(SD)

Emotional perception

External
Test 12.44(1.59) 13.78(0.44) 13.78(0.44)

Control 13(1.58) 13.56(0.88) 13.56(0.73)

Mental 
Test 1.78(0.67) 2.67(0.50) 2.78(0.44)

Control 2.00(0.87) 2.22(0.83) 2.00(1.00)

Reflective
Test 1.56(0.88) 3.22(0.67) 3.44(0.73)

Control 2.11(0.60) 2.11(0.78) 1.78(0.83)

Total score
Test 15.78(1.92) 19.67(1.12) 20(1.32)

Control 17.11(1.90) 17.89(1.17) 17.33(1.00)

Table 3. The results of UANOVA for emotional perception in cochlear implants group and control group

Variables Sum square Mean of sum square F(df) p Eta squared

Time

External 10.70 9.61 10.19(1,17) 0.004 0.39

Mental 3.37 2.59 7.07(1,20) 0.100 0.31

Reflective 7.82 3.91 10.89(2,32) <0.001 0.41

Total 62.37 44.41 32.62(1,22) <0.001 0.67

Time and group interaction

External 1.82 1.63 1.73(1,17) 0.207 0.10

Mental 2.33 1.79 4.89(1,20) 0.030 0.23

Reflective 12.04 6.02 16.77(2,32) <0.001 0.51

Total 39.70 28.27 20.77(1,22) <0.001 0.57
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Figure 1. Emotional perception. A comparison of mean scores of the three various levels of emotional perception (external, 
mental, and reflective), and total scores in three conditions (pretest, post-test, and follow up) in cochlear implant children (test) 
and control group

Table 4. A comparison of three levels of emotional perception in control group and cochlear implants group in three conditions 
(pre-test, post-test, and follow-up

Variables
Time and group interaction

Times Sum square Mean of sum square F(df) p Eta squared

External

Pretest-Post-test 2.72 2.72 1.66(1,16) 0.216 0.09

Pretest-Follow 2.72 2.72 1.96(1,16) 0.181 0.11

Post-test-Follow 0.00 0.00 0.00(1,16) <0.001 0.00

Mental

Pretest-Post-test 2.00 2.00 3.79(1,16) 0.069 0.19

Pretest-Follow 4.50 4.50 6.00(1,16) 0.026 0.27

Post-test-Follow 0.50 0.50 3.27(1,16) 0.089 0.17

Reflective

Pretest-Post-test 12.50 12.50 20.00(1,16) <0.001 0.56

Pretest-Follow 22.22 22.22 27.59(1,16) <0.001 0.63

Post-test-Follow 1.39 1.39 1.92(1,16) 0.185 0.11

Total

Pretest-Post-test 43.56 43.56 15.00(1,16) 0.001 0.48

Pretest-Follow 72.00 72.00 34.79(1,16) <0.001 0.69

Post-test-Follow 3.56 3.56 4.66(1,16) 0.047 0.23
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Few studies have used the UP protocol in clinical popu-
lations but not in children with CI. Ghasemzadeh and 
Naghsh showed the effectiveness of this interventional 
program in improvement of emotions in children with 
diabetes Type I [22]. They found that the anxiety of dia-
betic children decreased and the emotion regulation abil-
ity of their mothers was improved by the UP program 
[22]. Alavi et al. showed the positive effect of the UP 
method as a short-term procedure to promote the emo-
tion regulation ability of anxious pupils and the parent-
ing methods of their mothers [23]. Their study was also 
quasi-experimental with a pretest/posttest/follow-up de-
sign using a control group. Although the results of the 
current study are consistent with the findings of previous 
studies, longitudinal studies are needed to show the ef-
fects precisely. García-Escalera et al. showed the effec-
tiveness of the UP method as a prevention program to 
reduce anxiety and depression in school-aged children. 
Although reduction in anxiety and depression levels 
from pre- to post-treatment and follow-up phases oc-
curred, the overall results were not significant [21].

Further studies should be conducted to assess the ef-
fects of the UP protocol on other psychological problems 
such as self-esteem, communication with peers, and self-
control. In addition, more studies should be conducted to 
examine the effects of CIs’ coding strategies on percep-
tion of emotions and the effect of the age of implantation 
in children with CI to promote their nonverbal cognitive 
skills and emotions. Future studies on CIs should be con-
centrated on complete extraction of fine structures by 
CIs, increasing the number of implanted electrodes, and 
improving subjective and objective evaluations in pre- 
and post-implantation phases, and effective interven-
tional programs to limit their negative effects in children 
with CI. Furthermore, the effects of bilateral implanta-
tion or binaural hearing by bilateral CIs and hearing aids 
should be evaluated in future studies. The comparison of 
the effect of UP program between pre-school and school-
aged children with CI with respect to their emotion per-
ception is also recommended.

There was scant research about the effect of the UP 
program on the perception of emotions in people with 
hearing loss to compare the results. The participants re-
ceived the intervention online which may affect the qual-
ity of the treatment. Due to lack of budget, the interven-
tion took a relatively long time. Future studies should 
examine the outcome using a larger sample size. The ef-
fects of UP program can be compared with those of other 
interventional approaches. Finally, we cannot generalize 
the findings to other CI impairments from other areas in 

Iran, because CI children in each area or city have their 
own characteristics and even own language.

Conclusion

In general, although the external level is the easiest 
phase for emotion perception in these children with 
cochlear implants, our results showed a significant im-
provement only in the mental and reflective levels, sug-
gesting that the unified protocols can positively improve 
the emotional perception of these children.
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