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Abstract
Background: Due to the unavailability of information and resources about COVID-19 in people with Hearing Loss (HL), especially deaf people, the
psychological problems, such as PTSD and depression are probably raised in people with hearing loss (HL) during the outbreak of COVID-19. This study was
conducted to compare post-traumatic stress disorder (PTSD) and depression in Iranian adolescents with and without HL in previous and during the outbreak
of COVID-19.

Methods: The statistical sample was 112 adolescents half (56) of whom was with HL, while another half (56) was without HL. The two groups were also
homogenized in terms of age, gender, and education. Data were gathered using the Child PTSD Symptom Scale for DSM-5 (CPSS-5) and Children's Depression
Inventory Short version (CDI: S). The data obtained were analyzed using two-way MANOVA.

Results: Results showed that 46.43% and 41.04% of with-HL adolescents during the outbreak of COVID-19, and 17.87% and 25.00% of them in previous the
outbreak of COVID-19 had symptoms of PTSD and depression, respectively. Results indicated that the mean score difference between PTSD and depression
during and in previous the outbreak of COVID-19 [(during)-(previous)] was higher in adolescents with HL than the control group.

conclusion: We concluded that psychological and medical interventions must be bene�cial to decrease symptoms of PTSD and depression in adolescents
(especially in deaf and hard-of-hearing adolescents) during the outbreak of COVID-19.

Introduction
Hard of Hearing (HH) people diagnosed with mild (26–40 db) to severe (61–80 db) Hearing Loss (HL) usually communicate through spoken language and
hearing aids such as cochlear implants. On the other hand, deaf people live with profound (81 db or more) HL and use sign language to communicate [1].
According to Schmucker et al. [2], 0.1 to 128 of 1000 children suffer from HL. A study in Iran showed that the prevalence of HL 14.27% [3].

Moreover, HL is likely to be accompanied by psychopathological symptoms [4–7]. Researchers have found that the symptoms of post-traumatic stress
disorder (PTSD) [8–10]. and depression [11–14] were higher in people with HL than their hearing peers. In a study conducted by Black and Glickman [15], the
prevalence of PTSD in deaf and hearing people was found to be 29.7% and 6.6%, respectively. A study conducted by Schild & Dalenberg [9], 19.5% of deaf
people had symptoms of PTSD. Research has also found that 11.4% of people with HL had symptoms of depression [16]. According to Kim et al. [17], the rate
of depression in hearing loss group was 7.9% and in hearing people was 5.7%. Therefore, it might be necessary to examine the psychological consequences
(especially PTSD and depression) of COVID-19 in people with HL.

A new coronavirus (SARS-CoV-2) is the cause of COVID-19. This virus appeared in December 2019 in Wuhan, China and quickly spread around the world.
COVID-19, as an epidemic disease, is a public health emergency [18]. The most common clinical symptoms of COVID-19 are: fever, cough, fatigue, sputum
production, shortness of breath, sore throat, and headache [19]. On 17th February 2020, the number of people affected with COVID-19 was 110,145,029 with
more than 2,432,301 deaths [20]. In Iran, this virus was �rst detected in Qom on 19th February 2020 and 1,542,076 were affected until 17th February 2020 with
the death rate of 59,184 [21]. As a theoretical framework, natural disasters can be considered as stressors and cause mental disorders in survivors, including
PTSD [22]. Many illnesses, such as Acute Respiratory Syndrome (SARS), are considered biological disasters that have a profound effect on survivors [23–24],
including PTSD and psychiatric problems [25]. COVID-19 can also be a biological disaster that can cause mental disorders such as PTSD and psychiatric
problems. Therefore, conducting this research can be justi�ed in terms of theoretical framework.

COVID-19 disease could be followed by psychological problems [26–35]. The high rates of PTSD [36–40] and depression [33, 35–36, 41–43] have been
reported in many studies during the outbreak of the COVID-19. To date, the rate of PTSD and depression in adolescents with HL during the outbreak of the
COVID-19 has not been studied. Due to the unavailability of information and resources about COVID-19 in people with HL, especially deaf people [44], the
psychological problems, such as PTSD and depression are likely to be raised in people with HL during the outbreak of COVID-19. Accordingly, the present
study aimed to investigate the PTSD and depression symptoms in Iranian adolescents with HL during the outbreak of COVID-19 to help them overcome such
symptoms. Due to its novelty, this research might also help researchers propose solutions for psychological disorders, including PTSD and depression. Further,
it will strengthen the literature in this �eld.

Methods
Study Design

During the COVID-19 outbreak, we examined, in this research descriptive-comparative study, the prevalence of PTSD and depression, as the psychological
consequences of this disease, in deaf and HH adolescents. We also compared adolescents with HL with their hearing peers in terms of PTSD and depression.

Sample and procedure

The statistical population comprised of adolescent students aged 12 -18, who had HL problem (either deaf or HH with HL ranging from mild to severe). A total
of 56 with-HL students (33 HH and 23 deaf students) from different provinces of Iran, including Borujerd city, Lorestan Province [12 students (7 HH and 5
deaf)]; Malayer city, Hamadan Province [13 students (8 HH and 5 deaf)]; Nahavand city, Hamadan Province [15 students (9 HH and 6 deaf)]; and Tuyserkan
city, Hamadan Province [16 students (9 HH and 7 deaf)] participated in the study. All of these HL adolescents attended special schools. All the participants
and their parents signed informed consent forms. The participants �lled out the questionnaires at home within 25 to 40 min. The control group was also
consisted of 56 adolescents without HL. They were matched with HL adolescents in terms of age, education grade, and gender and randomly selected from
among ordinary schools. In the �nal sample, 8.93%, 7.14%, 14.29%, 19.64%, 12.5%, 17.86%, and 19.64% of the participants were at the age of 12, 13, 14, 15,
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16, 17 and 18 years old, respectively. Also, 37.5% and 62.5% of the subjects were females and males, respectively. Of the deaf adolescents, 78.26% of was
prelingually deaf, while 21.74% was postlingually deaf. Besides, of the HH adolescents, 69.67% used hearing aids. These data were collected in November and
December 2019 in previous the outbreak of COVID-19.

Because we wanted to help adolescents with PTSD and depression symptoms after collecting the data, we coded the data and wrote down the address and
home phone number of the adolescents. We told the parents that we would help their children if they had any problems, and they agreed. After 5 months (April
and May 2020), we returned to follow up the adolescents with PTSD and depression. Unfortunately, the condition of PTSD and depression in some deaf and
HH adolescents and even hearing adolescents had worsened. Based on this conditions, we decided to repeat the study between two groups of children with
HL and hearing peers. Because it was likely that this worsening of the problem was due to the prevalence of COVID-19 in Iran. Therefore, in April and May
2020, deaf and HH adolescents were reevaluated.

Measures

Child PTSD Symptom Scale for DSM-5 (CPSS-5)

The CPSS-5 [45] is a 27-item self-report instrument measuring the PTSD symptom (20 items) in children aged 8–18; items are scored on a 5-point Likert scale
ranging from 0 (not at all) to 4 (6 or more times a week/almost always). The total score ranges from 0 to 80. The CPSS-5 includes 4 subscales: intrusion (5
items), avoidance (2 items), changes in cognition and mood (7 items), and increased arousal and reactivity (6 items). A cutoff score of 31 is also used
for identifying PTSD symptoms [45]. The Cronbach’s alpha for the total scale was .92 and test–retest reliability was .80 [45]. In the present study, however, we
found Cronbach's alpha coe�cient of .93 for the total scale. The convergent validity (correlations above 0.50 between items and each dimension) also
showed that the correlations of each item with sub-scales, such as intrusion (from 0.66 to 0.84), avoidance (from 0.77 to 0.81), changes in cognition and
mood (from 0.56 to 0.69), and increased arousal and reactivity (from 0.52 to 0.65). Also, the correlations of intrusion, avoidance, changes in cognition and
mood, and increased arousal and reactivity with the total score of the CPSS-5 were 0.83, 0.61, 0.88, and 0.91, respectively.

Children's Depression Inventory Short version (CDI: S)

The CDI: S [46] is a self-report inventory measuring the depression in children aged 8–18. It includes 10 items scored based on the three-option scales from
0=none to 2=de�nite. The total scores of the CDI: S ranges from 0 to 20. A cutoff score of ≥3 is also used for identifying depression symptoms [43] The
Cronbach's alpha coe�cient for CDI: S was .80 [46]. Further, the correlation between the CDI and the CDI: S was 0.86 [47]. In addition, the
Cronbach's alpha coe�cient for CDI: S in young people with physical disabilities was .84 and the validity was approved by the positive correlation between
pain intensity, pain interference, and psychological functioning with the CDI: S [48]. The present study also found the test-retest (correlation between CID: S in
previous and during the COVID-19) reliability CDI: S as 0.81.

Ethical Considerations

Researchers explained the aim of the study to the participants and their parents. Students, parents (father or mother, or guardian), and school managers
signed the written consent forms. The participants were also assured that: 1) their data would be con�dential, 2) the results would be published in an article
without their personal information, and 3) whether or not they participate in the study, would have no impact on school services. The study was non-
experimental; so, it did not pose any physical or psychological risk to the participants. In addition, due to the contagious nature of the coronavirus, health
protocols were carefully considered in the research process. This study received the ethic approval from Ethics Committee of Malayer University, Iran
(IR.MALAYERU.REC.1399.007).

Statistical analysis

Based on the cut-off point for the PTSD and depression, descriptive statistics (frequencies, percent, mean, and standard deviation) were provided. We used
Chi-Square for comparing the frequencies of PTSD and depression in female and male deaf and HH adolescents in previous and during the COVID-19.
Multivariate Analysis of Variance (MANOVA) was used for comparing the PTSD and depression in adolescents with and without HL during and in previous
outbreak of the COVID-19. The IBM SPSS Statistics version 24 was used to data analysis.

Results
Table 1 shows the prevalence of PTSD and depression in adolescents with and without HL during the outbreak of COVID-19. It shows that 46.43% of with-HL
adolescents (52.38% of females and 42.86% of males) and 17.86% of the control group (28.57% of females and 11.43% of males) had symptoms of PTSD
during the outbreak of COVID-19, while 17,87% of with-HL adolescents (19.04% of females and 17.14% of males) and 7.14% of the control group (4.76% of
females and 8.57% of males) had symptoms of PTSD in previous the outbreak of COVID-19. Also, 41.04% of with-HL adolescents (47.62% of females and
37.14% of males) and 21.43% of the control group (38.09% of females and 11.43% of males) had symptoms of depression during the outbreak of COVID-19.
But, 25.00% of with-HL adolescents (38.09% of females and 17.14% of males) and 12.50% of the control group (23.81% of females and 5.71% of males) had
symptoms of depression in previous the outbreak of COVID-19. The results of Chi-Square (Table 1) con�rmed the high prevalence of PTSD and depression in
HL adolescents than control group in previous the outbreak COVID-19 (p < 0.05).

Based on the obtained results in Table 1, 47.83% of deaf adolescents (42.86% of females and 50.0% of males) were diagnosed with PTSD, whilst 52.17% of
them (57.14% of females and 50.0% of males) were detected with depression during the outbreak of COVID-19. But, 13.04% of deaf adolescents (14.27% of
females and 12.50% of males) were diagnosed with PTSD, whilst 26.09% of them (57.14% of females and 12.50% of males) were detected with depression in
previous the outbreak of COVID-19. In our results, 45.45% of HH adolescents (57.14% of the females and 36.84% of the males) were also diagnosed with
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PTSD and 33.33% of them (42.86% of females and 26.31% of males) with depression during the outbreak of COVID-19. But, 21.21% of HH adolescents
(21.43% of the females and 21.05% of the males) were diagnosed with PTSD and 26.09% of them (57.14% of females and 12.50% of males) with depression
in previous the outbreak of COVID-19. The comorbidity of PTSD and depression in HL adolescents was 30.36% (34.78% in deaf and 27.27% in HH
adolescents), while 14.28% of without-HL adolescents showed this comorbidity during the outbreak of COVID-19.

Table 1
Prevalence of PTSD and depression in adolescents with and without HL

Group Gender COVID-19 PTSD depression Comorbidity

n (%) n (%) n (%)

Deaf (n = 23) Female (n = 7) Previous 1(14.28%) 4(57.14%) 1(14.28%)

  During 3(42.86%) 4(57.14%) 3(42.86%)

Male (n = 16) Previous 2(12.50%) 2(12.5%) 1(6.25%)

  During 8(50.0%) 8(50.0%) 5(31.25%)

All (n = 23) Previous 3(13.04%) 6(26.09%) 2(8.69%)

    During 11(47.83%) 12(52.17%) 8(34.78%)

HH (n = 33) Female (n = 14) Previous 3(21.43%) 4(28.57%) 1(7.14%)

  During 8(57.14%) 6(42.86%) 4(28.57%)

Male (n = 19) Previous 4(21.05%) 4(21.05%) 2(10.53%)

  During 7(36.84%) 5(26.31%) 5(26.31%)

All (n = 33) Previous 7(21.21%) 8(24.24%) 3(9.09%)

    During 15(45.45%) 11(33.33%) 9(27.27%)

HL (n = 56) Female (n = 21) Previous 4(19.04%) 8(38.09%) 2(9.52%)

    During 11(52.38%) 10(47.62%) 7(33.33%)

  Male (n = 35) Previous 6(17.14%) 6(17.14%) 3(8.57%)

    During 15(42.86%) 13(37.14%) 10(28.57%)

Chi-Square (p) Previous .032 (.85) 3.07(.08)  

  During .479(.49) .595 (.44)  

  All (n = 56) Previous 10(17.88%) 14(25.0%) 5(8.93%)

    During 26(46.43%) 23(41.07%) 17(30.36%)

Hearing Adolescents (n = 56) Female (n = 21) Previous 1(4.76%) 5(23.81%) 0(0.0%)

    During 6(28.57%) 8(38.09%) 6(28.57%)

  Male (n = 35) Previous 3(8.57%) 2(5.71%) 1(2.86%)

    During 4(11.43%) 4(11.43%) 2(5.71%)

Chi-Square (p) Previous .058(.81) 6.38(.01)  

  During 5.06 (.02) 9.52(.004)  

  All (n = 56) Previous 4(7.14%) 7(12.50%) 1(1.78%)

    During 10(17.86%) 12(21.43%) 8(14.28%)

Chi-Square (p) for

HL and Hearing Adolescents

Previous 2.93 (.08) 2.87 (.09)  

During 10.48 (.001) 5.03 (.02)  

The results of Chi-Square (Table 1) con�rmed the high prevalence of PTSD and depression in female than male in students without during the outbreak
COVID-19 (p < 0.05) and high prevalence of depression in female than male in previous the outbreak of COVID-19 (p < 0.05). The Mean and SD of the variables
are reported in Table 2.
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Table 2
M and SD of the PTSD and depression in deaf and HH female and male adolescents in previous and

during the outbreak of COVID-19
Group Gender COVID-19 PTSD Depression

M SD M SD

Deaf (n = 23) Female Previous 25.43 5.29 2.573 1.393

  During 29.86 6.36 4.43 2.293

  [(Previous)-(During)] 4.43 4.50 1.86 1.216

Male Previous 23.44 6.74 1.37 .81

  During 27.75 7.06 2.31 .95

  [(Previous)-(During)] 4.31 4.13 .94 .77

All Previous 24.04 6.28 1.74 1.14

    During 28.39 6.78 2.96 1.746

    [(Previous)-(During)] 4.35 4.14 1.22 .99

HH (n = 33) Female Previous 24.88 7.82 1.86 1.466

  During 30.93 4.65 3.646 2.206

  [(Previous)-(During)] 6.04 4.43 1.786 1.48

Male Previous 23.84 6.91 1.21 1.08

  During 28.53 6.43 1.68 1.20

  [(Previous)-(During)] 4.68 3.07 .47 .51

All Previous 24.28 7.21 1.48 1.28

    During 29.54 5.79 2.51 1.94

    [(Previous)-(During)] 5.26 3.71 1.03 1.21

HL (n = 56) Female Previous 25.06 6.94 2.09 1.44

  During 30.57 5.14 3.90 2.21

  [(Previous)-(During)] 5.50 4.41 1.81 1.36

Male Previous 23.66 6.74 1.28 .96

  During 28.17 6.63 1.97 1.12

  [(Previous)-(During)] 4.51 3.54 .68 .66

All Previous 24.17 6.78 1.59 1.22

    During 29.07 6.18 2.69 1.86

    [(Previous)-(During)] 4.88 3.88 1.11 1.12

Hearing Adolescents(n = 56) Female Previous 21.06 6.94 2.29 .98

  During 24.41 12.59 3.41 2.12

  [(Previous)-(During)] 3.35 2.60 1.12 1.61

Male Previous 15.82 10.32 .69 .73

  During 18.95 12.44 1.00 .83

  [(Previous)-(During)] 3.13 2.86 .31 .61

All Previous 17.41 10.62 1.18 1.09

    During 20.61 12.63 1.73 1.74

    [(Previous)-(During)] 3.19 2.76 .55 1.08

Furthermore, we used two-way Multivariate Analysis of Variance (MANOVA) for comparing the PTSD and depression in adolescents with and without HL
during and in previous outbreak of the COVID-19. Before performing the two-way MANOVA, the Box's Test was used for equality of covariance matrices.
Results showed the equality of covariance matrices (f = 0.936, P < .094). The Levene's test results also showed the equality of variances across the groups for
PTSD (f = 1.01, P < .39) and depression (f = 1.88, P < .08). Results of two-way MANOVA are reported in Table 3.
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Table 3
Results of two-way MANOVA for Comparing the mean scores difference of PTSD and depression symptoms
in previous and during [(during-previous)] the outbreak of the COVID-19 in adolescents with and without HL
Source Dependent Variable SS df MS F p ES

group PTSD [(During)-(previous)] 77.911 1 77.911 6.82 .010 .06

  Depression [(During)-(previous)] 7.125 1 7.125 7.07 .009 .06

gender PTSD [(During)-(previous)] 9.192 1 9.192 .80 .37 .01

  Depression [(During)-(previous)] 23.276 1 23.276 23.09 .001 .18

group * gender PTSD [(During)-(previous)] 3.650 1 3.650 .32 .57 .003

  Depression [(During)-(previous)] .613 1 .613 .61 .44 .01

Error PTSD [(During)-(previous)] 1234.394 108 11.430      

  Depression [(During)-(previous)] 108.853 108 1.008      

Total PTSD [(During)-(previous)] 3156.760 112        

  Depression [(During)-(previous)] 219.000 112        

  SS = Sum of Squares; MS = Mean of Squares; ES = Effect Size

According to Table 3, there was a signi�cant difference between the adolescents with and without HL in terms of PTSD and depression during and in previous
the outbreak of COVID-19 (F Wilks’ Lambda = 5.90, P < .004). Moreover, results showed that the mean scores of PTSD and depression during and in previous
the outbreak of COVID-19 [(during-previous)] were higher in adolescents with HL than in those without HL. The effect of gender on depression was also
statistically signi�cant, meaning that mean of depression in female was higher than that of in male. In contrast, the effect of gender on PTSD and the effect
of Group*Gender on PTSD and depression weren’t signi�cant.

Discussion
This study was conducted to examine the prevalence of PTSD and depression in HL and hearing adolescents in previous and during the outbreak of COVID-19
in four cities (Borujerd, Malayer, Nahavand, & Tuyserkan) in Iran. In our study the prevalence of PTSD (46.43%) and depression (41.07%) in adolescents with
HL was substantially higher than what would be expected. Previous studies have shown that 19.5–29.7% of deaf people suffered from PTSD [9, 15] and 7.9–
11.4% suffered from depression [16, 17]. The prevalence of PTSD and depression in adolescents with HL has not been studied during the outbreak of COVID-
19.

According to Information Deprivation Trauma (IDT) hypothesis [9], traumatization is a result of inadequate information in people with hearing loss (especially
in the deaf). Misinterpretation of verbal information about COVID-19 may lead to high rates of PTSD and depression because of unavailability of information
and resources about COVID-19 in people with HL, especially for deaf people [44] since it is probably di�cult for them to understand the messages and news
about COVID-19.

Results of Chi-Square showed that the prevalence of PTSD and depression in HL adolescents was higher than their hearing peers. The two-way MANOVA
results also con�rmed the higher mean scores of PTSD and depression in HL adolescents than their hearing peers. Many studies have reported high rates of
PTSD [36–40] and depression [33, 35–36, 41–43] during the outbreak of COVID-19. Researches have also concluded that the prevalence of PTSD and
depression symptoms in people with HL are higher than their hearing counterparts [8–14]. It can be argued that adolescents with HL may be more vulnerable
to psychological problems such as PTSD and depression; because, they may interpret stressful life events more threateningly than their normal-hearing peers.

One of the descriptive results of the present study was that the prevalence of PTSD and depression in females was higher than males in hearing adolescents.
Liu et al. [36] showed that females had reported signi�cantly higher PTSD symptoms than males during the COVID-19 outbreak. The high rates of PTSD
symptoms in females can be explained by the genders difference in terms of neural reactivity to fear and arousal reactions so that neural reactivity was higher
in females than males [49]. In a study by Pappa et al. [41], the rate of depression was higher in females than males during the COVID-19 outbreak. Similarly, in
the current work, since we selected a sample of adolescents, it can be stated that puberty can explain the difference between men and women in terms of
depression because previous research works have shown that women experience more depression during puberty than men [50–51]. In addition, although the
understanding of gender differences in depression and PTSD is complex, the role of physical strength, personality traits [52], and socioeconomic factors, such
as abuse, education, and income [53] of men and women and their reaction to problems and events should be also considered.

According to the results of the present study, the rates of PTSD and depression in deaf adolescents were higher than HH ones just as other studies, which have
shown that deaf people experience higher rates of traumatic events in their life [9]. Further, Theunissen et al. [54] showed that the rate of depression in people
using sign language was higher than those using oral language. In our study, Higher prevalence of PTSD and depression in deaf adolescents compared to HH
adolescents may be duo to more communicative di�culties [55] of the deaf with adverse listening situations such as speech-in-noise and reverberation than
HH people [56]. In addition, the deaf problem in understanding the information and resources about COVID-19 [44] in may lead to them to experience more
PTSD and depressive symptoms compared with their HH peers.
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Moreover, in this study, the comorbidity of PTSD and depression is consisted with �ndings obtained by Flory and Yehuda [57]; they showed that almost half of
the subjects with PTSD also suffer from depression. This comorbidity can be due to high negative affectivity and low positive affectivity among people with
PTSD and depression. This has been also con�rmed by previous research works [58–59].

Limitations
There was a limitation in our study. We only used the self-report scales for prevalence rates of PTSD and depression in children; therefore, we suggest to take
advantage of diagnostic interviews, parent’s version of PTSD, and depression scales in future studies. Another limitation was that due to the problems caused
by COVID-19, we could not investigate the effects of genetics and environmental factors (e.g., family history, maternal history of depression, parental mood,
health-related factors, previous diagnosis of depression or other mental health disorder, socioeconomic status, history of chronic stressors or adverse
exposures, medication or other substance use) in this study. Future studies should resolve these limitations.

Conclusion
Our study con�rmed the high prevalence of PTSD and depression in adolescents with and without HL, especially deaf adolescents during the outbreak of
COVID-19. Hence, Exceptional and clinical psychologists, child and adolescents’ psychotherapists, as well as psychiatrists should pay more attention to
psychological and medical treatments to reduce the PTSD and depression symptoms in adolescents with HL during the outbreak of COVID-19.
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