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Objectives: This study aims to assess the status of hearing rehabilitation services for hearing-
impaired students at schools during the COVID-19 pandemic in Iran.

Methods: This descriptive study included educational-audiologists all over Iran with at least 
2 years of experience providing hearing rehabilitation services to students. Participants were 
asked to complete a web-based questionnaire regarding the provision of various hearing 
rehabilitation services, face-to-face, tele-rehabilitation, or both, as well as changes in the 
number of services provided during the pandemic. Twelve experts confirmed the face and 
content validity of the questionnaire (content validity index [CVI]=0.70). Participants who 
did not complete the questionnaire after three reminders were excluded. Data were analyzed 
using SPSS software, version 26. Phone interviews or video calls also asked about participants’ 
experiences and challenges in providing tele-rehabilitation and content analysis was used to 
analyze the data collected through interviews. 

Results: Forty-three educational-audiologists participated in the study. Approximately one-
third of audiologists provided parts of their services, such as tele-rehabilitation, in the form of 
individual or group online counseling sessions for parents, online auditory training sessions 
for recently cochlear-implanted or first and second-grade elementary school students, informal 
assessment of listening and communication skills by observing the child’s responses to the 
parent while performing listening skills exercises during video calls, providing parents with 
guidance to address problems with hearing aids and arranging for hearing aid repair services 
through mail carriers and couriers. The most challenging tele-audiology service was the formal 
assessment of hearing skills during the school year (score of 4.45, ranging from 0 to 7).

Discussion: It is mandatory to emphasize developing standardized tests for tele-assessment of 
children’s auditory skills. Sharing the experiences mentioned in the article among educational-
audiologists and planners may help promote the use of tele-audiology services in pandemic 
situations, such as COVID-19, as well as improve the coverage of mainstream settings and 
schools far from cities.
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Highlights 

● Due to technological limitations, all instrumental audiological evaluations were conducted in-service during the 
COVID-19 pandemic and the number of services provided was reduced to approximately one-third.

● Audiologists adopted different approaches in providing hearing evaluation and rehabilitation services to students 
with hearing loss: Face-to-face, tele-practice and a combination of both.

● For tele-practice, offline communication was used much more (85%) than online or video calls (15%).

● The most challenging tele-audiological service for students with hearing loss is a formal hearing skills assessment 
at the beginning of the school year.

● Telephone and online video calls with an educational-audiologist worked well for students with hearing loss and 
their parents in the case of hearing aid problems (such as rupture of the mold tube or breakage of the hearing aid hook). 

Plain Language Summary 

Students with hearing loss need rehabilitation services to develop communication skills, appropriate social interaction 
skills, and achieve academic goals, and the COVID-19 lockdown has disrupted service provision. This study showed 
that many educational-audiologists used telerehabilitation. Approximately 90% of audiologists have encountered prob-
lems in providing tele-rehabilitation and some have solved these problems. Audiologists reported successful experi-
ences in tele-practice, such as providing auditory training exercises, consulting and training parents to support their 
children in tele-education, and solving hearing aid problems, leading to more satisfying tele-practice for children with 
hearing impairment. Currently, available tools are not appropriate for measuring hearing skills and checking hearing 
aids; therefore, designing special tools for remote evaluation is mandatory. Sharing experiences of tele-practice dur-
ing the pandemic would be helpful for better coverage of students with hearing loss when geographic distance, the 
students’ health condition, or disability make face-to-face rehabilitation difficult or impossible.

Introduction

earing loss is one of the most common 
types of childhood disabilities. Approxi-
mately 34 million children with moder-
ate, severe, or profound hearing loss live 
worldwide [1-3]. The prevalence rate 

of hearing loss among children and adolescents aged 
3-17 years is 5 per 1000 children. Therefore, children 
and adolescents with hearing loss need rehabilitation 
[4]. The prevalence rate of hearing loss is 6 per 1000 
among 5-10-year-old children and 19 per 1000 in the 
11-20-year-old age group [5]. Providing audiology ser-
vices can reduce the adverse effects of hearing loss. Ed-
ucational-audiologists help reduce the academic gap be-
tween affected children and their normal-hearing peers. 
Providing audiology services in schools facilitates the 
communication of hearing-impaired students with their 
classmates and teachers and helps them benefit from 
school programs as much as possible [6]. 

Tele-audiology has been used in screening, diagnosis, 
intervention, and assessment of patient perceptions of 
service delivery to remote communities and to overcome 
audiology service shortages in different parts of the world 
for more than 25 years [7]. Feasibility studies on telere-
habilitation implementation began before the COVID-19 
pandemic in Iran [8]. However, tele-practice to provide 
rehabilitation services has dramatically increased since 
the beginning of the COVID-19 pandemic. The neces-
sity for social distancing has caused the closure of many 
public places, including schools and rehabilitation clin-
ics [9]. The provision of in-person audiology and hear-
ing rehabilitation services for students with hearing loss 
has been disrupted. Thereafter, the conventional service 
delivery method was revised, and tele-rehabilitation was 
increasingly used worldwide, which increased the possi-
bility of continuing rehabilitation services. However, the 
delivery of such services is challenging. For example, in 
Malaysia, Rashid et al. used a self-administered ques-
tionnaire, indicating that 14 audiologists had a moder-
ate desire to provide tele-rehabilitation services and 22 
were not willing to use tele-audiology for cochlear im-
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plant mapping and consulting new hearing aid users and 
primary school-aged children [10]. In another survey 
conducted in the United Kingdom, Parmar et al. used a 
self-administered questionnaire with 339 audiologists. 
Audiologists indicated that tele-audiology was difficult 
when dealing with patients with mental health difficul-
ties, complex patients, performing diagnostics, pediat-
rics, mold adjustment, and verification of hearing aid 
fitting [11].

As the students with hearing loss needed rehabilitation 
services to improve linguistic skills, academic perfor-
mance, social interaction, and their potential to learn and 
reach their educational goals, and as the services were 
provided in-person before lockdown, it was not known 
to what extent tele-audiology is used for various types 
of audiology services’ delivery at schools throughout the 
country and the degree of difficulty in providing each 
type of audiological services by this root. This informa-
tion is crucial in planning rehabilitation provisions for 
students with hearing loss when barriers do not allow in-
person rehabilitation.

Materials and Methods

In this descriptive study, all 62 audiologists working 
in the Ministry of Education, who were members of the 
WhatsApp social group of educational-audiologists in 
the country, were sent the questionnaire and invited to 
participate. They were asked to complete the question-
naire if they were involved in providing audiological ser-
vices to students with hearing loss and agreed to partici-
pate in the study. Seven audiologists had other duties and 
positions. They did not provide hearing rehabilitation 
services at schools and 12 were excluded from the study 
because they did not agree to participate or did not return 
the completed questionnaire after receiving reminders 
three times. A total number of 43 audiologists who met 
the included criteria completed the questionnaire. 

The online questionnaire ended with a question asking 
if the participants would like to share their experiences 
on telerehabilitation during lockdown by telephone or 
video call. Telephone and online interviews were con-
ducted with 11 participants who agreed to participate.

Questionnaire

The self-administered questionnaire used in this study 
contained questions about personal and work character-
istics, changes in service coverage, intensity (frequency) 
of providing hearing rehabilitation services, method 
of providing each service “in-person/remotely, online/

offline” and the degree of difficulty in providing tele-
services during lockdown. The audiological services 
included otoscopy, audiometry, tympanometry, electro-
physiological tests, first-time assessment, and follow-
up measurement of the levels of listening and language 
skills, providing auditory-training exercises, evaluation 
and adjustment of hearing aids, earmold impression, ad-
justment of the mold on the ear and tube replacement, 
following up on the preparation of the mold, checking 
for hearing aid frequency modulation (FM) system, free-
field evaluation of cochlear implant device, child and 
family counseling and training on hearing aid/cochlear 
implant care, and informing families about hearing and 
hearing loss. The questionnaire contained 104 questions, 
and its face and content validity was confirmed by 13 
audiologists with MSc or PhD familiar with providing 
tele-rehabilitation services experienced in child reha-
bilitation, professionals, and experts in designing ques-
tionnaires and survey studies for comments on the face 
and content validity. The content validity ratio (CVR) 
was calculated for all questions using the Lawsche 
method. After corrections to improve the clarity of ques-
tions based on comments and omitting questions with 
CVR<0.56, the final version of the questionnaire was 
sent to the 12 audiologists to assess content validity. The 
content validity index (CVI) of the questionnaire was 
0.70. The time required to complete the questionnaire 
was approximately 20 minutes.

The questions about “service coverage” have three an-
swer options: “This service has not been provided before 
and during the COVID-19 pandemic; “this service was 
provided before but not during the pandemic”; “this ser-
vice has been provided before and continued during the 
pandemic as well”. The questions about “changes in the 
number of services provided during the pandemic” had 
a 7-point Likert scale: “1=same as before,” “2=a little 
less,” “3=about two-thirds of before,” and “4=almost 
half of before.” “5=about a third of before,” “6=very 
little” and “7=insignificant.”

The researchers designed a questionnaire based on a 
literature review and their experiences. They then sent 
it to 12 audiologists with an MSc or PhD in child reha-
bilitation. The questionnaire was provided to the partici-
pants based on their preference as a “Google Form” or 
via email/WhatsApp.

Interview

After collecting the completed questionnaires, the par-
ticipants who declared their willingness to share their 
experiences in providing tele-rehabilitation services and 
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expressed their consent to participate in the interview 
were interviewed via telephone or video calls. Each 
interview lasted between 20 and 30 minutes. The inter-
viewees were asked to talk about the barriers they faced 
in providing different services to students remotely and 
their practical solutions to those barriers, which allowed 
them to cover students with hearing loss during the 
school closure.

Data were analyzed using SPSS software, version 26. 
The data gathered through the questionnaire are summa-
rized in the tables and shown in the figures. The infor-
mation obtained from the interviews is summarized in a 
short description.

Results

Most participants (88.4%) were female and 76.7% had 
a bachelor’s degree. The participants’ work experience 
was 20.2±6.4 years in audiology and 18±5.5 years in 
auditory training. While all participants covered 1639 
students in 106 special schools in their city, only 8 of 
them served 57 students with hearing loss in mainstream 
settings.

Audiological services (tele-rehabilitation and in-person 
audiology) provided in schools can be classified into two 
groups.

First: Hearing assessment services using special-
ized tools

Owing to technological limitations, these services were 
provided only in-person during the COVID-19 pandem-
ic. Figure 1 shows the number of audiologists providing 
each service and changes in the number of services pro-
vided during the same period.

As shown in Figure 1, during the lockdown, decre-
ments in the otoscopy (from 95.3% to 67.7%) and audio-
metric (from 93% to 67.4%) services were higher than 
other services, and more than a quarter of the audiolo-
gists stopped performing these two types of evaluation 
during this period.

On average, the number of different services provided 
by these services decreased to less than half. As shown 
in Table 1, the decrement amount varied from 4.25 to 
6.13 on a 7-point scale,and the standard deviation of the 
changes was more than 2 points.

Second: Listening, speech and language skills as-
sessment and hearing rehabilitation

Before the pandemic, all educational-audiologists pro-
vided these services to students under their coverage. 
Figure 2 shows how these services continued during the 
lockdown. According to Figure 2, 0-12% of audiologists 
stopped providing this group of services. Among others, 
the most common method for providing these services 
was a combination of tele-practice and in-person ser-
vices. However, 49% of audiologists did not use tele-
practice for listening skills assessment and 38% did not 
use this speech and language assessment method.

Table 2 presents the changes in the number of servic-
es provided during the lockdown period. On a 7-point 
scale, these kinds of services have been reduced by 1.95-
3.30 during this period.

Of the 43 participants, 38(88%) stated that, during the 
pandemic, tele-education and tele-rehabilitation were 
provided in their schools. Most offline roots (86%) were 
used for tele-practice. Only one participant reported that 
the telephone and SMS were the only roots for the edu-
cation and rehabilitation of the covered students. Audi-
ologists use one or more software packages to commu-
nicate with parents. WhatsApp (19 people) and Shad (21 
people) were the most commonly used software. Nine 
participants reported using other software.

Table 3 presents the problems faced by educational au-
diologists during the COVID-19 pandemic.

Tele-audiology services

Audiologists reported the following strategies to effec-
tively overcome these problems and continue providing 
tele-rehabilitation services to students with hearing loss.

Solving hearing-aid problems

Telephone or online video calls between mothers or 
students and the educational audiologist were helpful in 
hearing-aid problems (such as discontinuity of sound, 
defects in the mold, or broken hook). The audiologist 
would see what had happened to the hearing aid through 
a video call and describe how to fix it to parents and stu-
dents. During this online communication, some audiolo-
gists asked mothers to remove the hearing aid from their 
children’s ears to check the hearing aid’s sound remotely 
and train the mother to solve the problem.

If it was necessary to repair the hearing aid, some au-
diologists used a pick or post to transport it from the stu-
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dent’s home to check and repair it or send it to a repair 
facility.

Listening skills assessment

To assess listening skills, some audiologists performed 
an informal assessment by observing the child’s respons-
es to the parents during training exercises with the child 
in videos they sent to the audiologist. 

Teaching and advice to parents 

Advice and teaching about how to care for hearing 
aids/molds or cochlear implants were provided by phone 
and ‘WhatsApp messenger.’ During the lockdown, some 
audiologists arranged group counseling for families of 
students with hearing loss by holding online group meet-
ings at Messenger Shad. Also, they provided families 
with electronic versions of posters about hearing aids 

Table 1. Decrements in hearing assessment services provision for students with hearing impairment, during the COVID-19 
pandemic in Iran

Type of Service Mean±SD*

Otoscopy 4.25±2.19

Audiometry 4.25±2.19

Tympanometry 4.38±2.33

Electrophysiological tests 6.13±2.1

Hearing aid check and fitting 4.13±2.1

Earmold modification and changing the tube 4.88±2.17

Free-field test for cochlear implant 5.13±2.64

FM system check of the hearing aids 5±2.56

*A higher number indicates a greater drop in service delivery during the COVID-19 pandemic; Scoring scale in a range of 1 to 7. 

FM: Frequency modulation.

Figure 1. Root of providing hearing-speech skills’ assessment and hearing rehabilitation services during the COVID-19 pan-
demic by school audiologists, Iran-2021
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and cochlear implant care. They prepared electronic 
teaching materials on ear, hearing loss, types of hearing 
loss, ear diseases, hearing aids, and cochlear implanta-
tion in simple language for parents and shared them with 
families.

Discussion

Although the number of students with hearing loss in 
regular schools is several times that of those who study 
in schools for children with special needs, only 57 stu-
dents in regular schools were covered by the services of 
the participating educational audiologists. The lack of 

Table 2. Decrements in hearing-speech skills evaluation and hearing rehabilitation services provision for students with hearing 
impairment, during the COVID-19 pandemic in Iran

Type of Service Mean±SD* 95% CI

Informing families about hearing and hearing loss 1.95±1.29 1.56-2.35

Counseling and training about hearing aid/cochlear implant care 2.16±1.43 1.72-2.60

Follow up to prepare the mold 2.65±1.8 2.10-3.20

Determining the level of listening skills 3.30±2.08 2.66-3.94

Determining the level of language skills 3.12±2 2.50-3.73

Providing auditory-training exercise 2.53±1.8 1.98-3.09

Periodic evaluations of changes in listening and language skills 3.26±2.15 2.59-3.92

*A higher number indicates a greater drop in service delivery during the COVID-19 pandemic. Scoring scale in a range of 1 to 7. 

Figure 2. Percentage of school audiologists who provide audiology services using specialized tools (face-to-face) before and 
during COVID-19 pandemic at schools, Iran-2021
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resources, along with prioritizing policies, caused such 
different coverage in these two types of schools. If bet-
ter efficiency of facilities is achieved, better coverage of 
students with hearing loss in mainstream schools, along 
with students at schools for children with special needs, 
may become possible. Although audiological services 
for children with hearing loss are also available at the 
community level, providing services at schools helps 
students maximize their potential in their learning envi-
ronment. The results of the present study showed that 
all instrumental audiology assessments were provided 
in-person during the pandemic, and the number of ser-
vices provided was reduced to approximately one-third. 
This result was unsurprising because, according to CO-
VID-19 prevention measures, in-person service pro-
vision of less urgent and non-emergent rehabilitation 
services was postponed until the pandemic subsided. 
However, technical limitations exist in providing instru-
mental assessment in tele-practice. For other services, 
such as evaluation of listening and communication skills 
and hearing training and consulting, for which in-person 
and tele-services were used for delivery, a much lower 
drop in service provision occurred than specialized hear-
ing assessments. On average, during the COVID-19 
pandemic, the number of services provided was ap-
proximately two-thirds of that provided during the same 
period before the pandemic. However, a significant dif-
ference was observed among educational-audiologists in 
this regard, which showed a significant standard devia-
tion of 2 points from 0-7 on a 7-point rating scale, indi-
cating significant differences in the changes in the num-
ber of services provided. Sharing knowledge, skills, and 
experience among educational audiologists would help 
minimize the gap in receiving services among students 
with hearing loss nationwide.

The results showed that listening and communication 
skills cannot be easily and precisely evaluated in tele-
practice, and only half of the audiologists have ever used 
this root for evaluation. Therefore, it is mandatory to de-
velop appropriate valid tests to measure children’s listen-
ing and communication skills more easily and accurately 
by tele-practice.

In the present study, 95.3% of audiologists reported not 
having high-quality audio and camera systems appropri-
ate for online auditory training in primary-school chil-
dren with hearing loss. Studies in other countries have 
demonstrated the existence of such problems. Ravi et al. 
reported a lack of facilities/infrastructure, training, reim-
bursement, reliability of results, licensure and reduced 
quality compared to face-to-face interactions in India 
[12]. In Brazil, Molini-Avejonas et al. identified barri-
ers, such as the need for software information, the speed 
of the Internet, and technological limitations that limit 
the use of telehealth in speech, language and hearing sci-
ences [13]. Monica et al. emphasized that the availability 
of high-speed Internet connections, video equipment and 
appropriate evaluation tools is vital for providing tele-
audiology services [14].

According to the present study, 93% of the audiologists 
reported that it is challenging to measure listening skills 
in students with hearing loss at the beginning of their 
entrance to first-grade school by tele-practice, which is 
similar to the results of Saunders and Roughley in Eng-
land [15]. 

In the current study, 90% of audiologists reported that 
it was challenging to consult parents about how to fix 
hearing aid problems through tele-practice. However, 
this problem caused fewer disturbances in the provi-
sion of hearing rehabilitation services than mentioned 

Table 3. Frequency distribution of audiologists’ problems in providing tele-audiology services at schools, Iran-2021

Problems Mean±SD
Severity of the Problem

1 Using tele-practice to guide parents in fixing the problems of hearing aids is difficult. 3.37±1.93

2 Sending a written file is of no use for students who do not have a literate person in their family 
(offline listening training). 3.84±2.42

3 It is difficult in tele-practice to evaluate listening skills of newly arrived students with hearing 
impairment. 4.58±2.03

4 Preparing the contents of exercises for tele-practice for auditory training takes a lot of time. 3.93±1.78

5 Audiologists have not received any training on developing content and performing tele- auditory 
training sessions. 3.84±2.20

6 It takes a long time to plan individual programs for each student to cover their different rehabili-
tation needs. 4.35±1.72

7 Online auditory training is difficult because audiologists lack access to high-quality audio and 
camera systems. 4.07±1.89
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above. The results of the study by Parmar et al. indicated 
that during the COVID-19 pandemic in both public and 
private sectors in England, audiological evaluations of 
children were considered complex and emphasized that 
mold modifications cannot be carried out by phone or 
video [11]. Novak et al. stated that many hearing aid 
manufacturers include tele-monitoring and adjustment 
capabilities in their programming software to make 
adjustments during tele-consultation. They found this 
method successful and effective in face-to-face counsel-
ing of adult patients [16]. However, Muñoz et al. stated 
that more research is needed to assess this technique in 
the pediatric population and people with special needs. 
Remote programming of nucleus cochlear implants for 
patients aged >12 years is currently approved by the 
Food and Drug Administration (FDA) in the United 
States [17]. However, the number of studies on hearing 
aids and cochlear implantation programming by tele-
audiology that include children under 18 years of age is 
limited, and more research is needed before considering 
applications of tele-audiology in children [17]. The Brit-
ish Academy of Audiology and Manchester Centre for 
Audiology and Deafness has produced several “remote 
working” documents introducing hearing conservation 
programs (HCPs) to tele-audiology and giving brief 
practical guidance for hearing assessment and fitting.

In October 2020, the French Society of Audiology pub-
lished best practice recommendations for “telemedicine 
in audiology.” The guidance addresses remote consulta-
tion conditions for hearing assessment, training of HCPs 
and specific considerations for assessing and managing 
pediatric and elderly populations [18].

In the present study, 86% of the audiologists as spe-
cialists reported that they did not receive training on 
performing auditory training through telerehabilitation. 
This problem caused an almost moderate disturbance in 
service provision. Rangaswamy and Rao’s study in India 
showed that 73% of therapists believed that audiologists 
should have certifications in tele-therapy and that a short 
training course should be mandatory for audiologists 
who will provide tele-audiology services [19]. 

The changes in the number of services provided at 
similar times by different educational-audiologists in 
the present study were presumably due to differences in 
the availability of equipment and infrastructure in dif-
ferent regions of the country and schools. In addition, 
differences are observed between therapists in terms of 
motivation and creativity and the different approaches 
that educational-audiologists adopt to face the crisis of 
the pandemic shot down. Some audiologists try much 

more actively and with more creativity than others to 
overcome the condition and do their best to provide au-
diological services to children. 

Sharing the solutions that some audiologists have suc-
cessfully used for continuing service provision through 
tele-rehabilitation along with in-person services could 
enhance the use of those solutions widely, reduce the dif-
ferences in service provision between audiologists and 
provinces, and increase service coverage under similar 
conditions. 

Conclusion

Educational-audiologists acquired valuable experi-
ences in tele-rehabilitation for students with hearing 
impairment during the COVID-19 pandemic, some of 
which are documented in the present article. In the pres-
ence of resource limitations as a barrier to rehabilita-
tion service coverage for all children in mainstream and 
unique school settings, especially in distant areas, using 
these experiences and including tele-services to regular 
in-person ones would help increase service coverage in 
schools in distant areas and students with hearing im-
pairment in mainstream settings.

The problems reported in tele-evaluation of hearing 
skills deserve special attention when designing valid and 
reliable tele-tests to measure children with hearing loss’s 
hearing and communication skills of children with hear-
ing loss in providing tele-audiology services.

Limitations

The questionnaire contained 104 questions, all needed 
to gather relevant data; however, the length of the ques-
tionnaire may adversely affect the precision of answers. 
Also, for practical issues, information about the propor-
tion of services provided as in-person or tele-rehabilita-
tion, and the difference between the number of services 
provided during and before the pandemic was obtained 
using an interval scale. The exact number of services 
was not counted for data collection, resulting in a valu-
able but rough estimation of hearing rehabilitation ser-
vices’ provision during the pandemic. 
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