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WHO has recommended various measures to combat the COVID-19 pandemic, including mask-wearing and
physical distancing. However, these changes impair communication for individuals with hearing loss. We
investigated the changes in auditory communication associated with COVID-19 measures in 269 patients
(male: 45.7%, female: 54.3%, median age: 54 y.0.). Most patients with hearing loss had difficulty engaging in
auditory communication with people wearing masks, especially in noisy surroundings or with physical distanc-
ing. These difficulties were noticeable in patients with severe hearing loss. Developing communication support
strategies for people with hearing loss is an urgent need while COVID-19 measures are in place.
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I n December 2019, an outbreak of pneumonia of

unknown cause was confirmed in Wuhan City,
Hubei Province, in the People’s Republic of China [1].
Since then, the new coronavirus disease 2019
(COVID-19) has spread throughout the whole world in
a short period of time.

The World Health Organization (WHO) recom-
mended a variety of measures to protect oneself and
others from COVID-19, such as avoiding groups of
people and crowded spaces, maintaining a physical dis-
tance of at least 1 meter from other persons, wearing a
mask in public settings, disinfecting surfaces, increasing
ventilation and air filtration indoors, hand hygiene,
covering one’s mouth when coughing, and so on
<World Health Organization: https://apps. who. int/iris/
handle/10665/332293 (accessed in December, 2020) >.

In Japan, the government recommended a “new
lifestyle” as a preventive measure against infection. The
recommended basic measures to prevent infection are
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physical distancing (in Japan usually called “social dis-
tancing”), wearing a mask, and hand hygiene. Even as
of September 2020, it was still recommended to wear a
mask and ensure physical distancing in most public
places, and acrylic panels had been installed between
customers and staff at counters in many public spaces.
In addition, web conferences and classes have been rec-
ommended as alternatives to face-to-face conversations.
Although measures against COVID-19 have signifi-
cantly changed communication methods, and people
with hearing loss have had a great deal of difficulty
when listening or communicating under these measures
[2-4], only limited data have been reported on the
communication problems of people with hearing loss
during the pandemic. The aim of this study was to clar-
ify how COVID-19 affects auditory communication for
persons with normal hearing and for those who have
hearing loss using a questionnaire.
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Patients and Methods

Study Design. From July to August 2020,
Okayama University Hospital Otolaryngology outpa-
tients with ear diseases completed a questionnaire
regarding changes in auditory communication associ-
ated with the measures taken against COVID-19.
Patients more than 15 years old were targeted, and
patients with psychogenic hearing loss were excluded.

Collection and analysis of questionnaire data.
The content of the questionnaire dealt with the extent to
which listening and communication had changed as a
result of the measures taken against COVID-19. The
specific questionnaire items were as follows:“1. Hearing
the speech of a person wearing a mask (wearing mask);”
“2. Hearing and communicating with a small number of
people (a few people);” “3. Hearing and communicat-
ing with a large number of people (many people);”
“4. Hearing in classes and meetings (class and meet-
ing);” “5. Hearing at supermarket cash registers (super-
market);” “6. Communication with physical distancing
(physical distance);” “7. Online listening and commu-
nication such as web classes and meetings (web class
and meeting);” and “8. Textual information using sub-
titles or speech-to-text applications (textual informa-
tion).” In their responses to the eight items, the
respondents provided their subjective evaluations using
the following seven-stage rating: —3 (very inconve-
nient), —2 (inconvenient), —1 (slightly inconvenient),
0 (no change), +1 (slightly improved), +2 (improved),
+3 (very improved). In response to the three items, “4.
class and meeting,” “7. web class and meeting,” and “8.
textual information,” another option, “no experience,”
was also provided.

Information regarding the sex, age, hearing test
results, and hearing aid status of the patients was gath-
ered. The results of standard pure tone audiometry
were used as hearing assessments. The hearing level was
a quadrant average of the hearing thresholds of 4
frequencies (500, 1,000, 2,000, and 4,000 Hz). If the
threshold at a specific frequency exceeded the limit of
the audiometry, the threshold was calculated by adding
10 decibel (dB) to its upper limit. The level of hearing
loss was defined as mild [>25- <40 dB hearing level (dB
HL)], moderate (>40-<70 dB HL), severe (>70-=
90 dB HL), or profound (>90 dB HL) [5]. Bilateral
hearing loss was classified according to the degree of
hearing loss in the better hearing ear, unilateral deaf-
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ness was categorized as “unilateral,” and bilateral normal
hearing was categorized as “normal.” The answers to the
survey questions were collected and analyzed statistically,
and in addition, cross analysis using background factors
was performed. In calculating the average, those who
answered “no experience” were excluded. The differ-
ences between the patients’ answers to items 1-8 were
analyzed using a nonparametric test (the Kruskal-Wallis
test). The presence or absence of differences for each
answer in association with the following factors was
analyzed by a nonparametric test (the Kruskal-Wallis
test or Mann-Whitney U test): (1) bilateral hearing loss,
unilateral hearing loss, or bilateral normal hearing; (2)
the level of hearing loss (mild, moderate, or severe to
profound; and (3) with or without hearing aid in the
patients with moderate hearing loss.

This research was conducted in compliance with the
Declaration of Helsinki and was approved by the
Bioethics Committee of Okayama University (Survey of
People with Hearing Loss and Examination of the
Usefulness of Intervention with Hearing Aid, Cochlear
Implant or Hearing Alternative Devices, Lab 2008-002).

Results

Subjects. A total of 285 patients who visited our
hospital during the period agreed to participate in the
study and responded to the questionnaire. We obtained
valid answers from 269 patients (94.4%, 123 male and
146 female) and included them in this study, excluding
16 patients who gave inadequate answers or did not
meet the criteria. Their median age was 54 years. Table 1
shows their clinical characteristics. We classified the
patients according to hearing level as follows: 36 cases
of bilaterally normal hearing (13.4%), 81 cases of uni-
lateral hearing loss (30.1%), and 152 cases of bilateral
hearing loss (56.5%). In the subjects with bilateral
hearing impairment, the severity was mild in 62 (40.8%
of the bilateral hearing loss group), moderate in 53
(34.9%), and severe to profound in 37 cases (24.3%).
Overall, 64 patients (23.8%) wore hearing aids, 13 (4.8%)
used cochlear implants, and 192 patients (71.4%) did
not wear either hearing aids or cochlear implants.

Auditory communication problems.  Figure 1
shows the distribution of scores for each item in the
survey. Tables 2 and 3 show the average score for each
item. The responses given by all patients to each item
showed that the communication difficulty was statisti-
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cally different among the items (p<0.01, by Kruskal-
Wallis test) in the following order, from most difficult to
least difficult: “many people,” “supermarket,” “wearing
mask,” “class and meeting,” “physical distance,” “a few
people,” “web class and meeting,” and “textual infor-
mation” (Table 2). In answering the former 5 questions,
the patients reported a great deal of difficulty.

A total of 100 patients (37.2%) responded “no expe-
rience” to the “web class and meeting” item. The
median age was 47 years for those with experience and
65 years for those on this item. Sixty-two (34.6%) of the
179 patients with normal hearing to mild hearing loss
and 38 (42.2%) of the 90 patients with moderate and
severe to profound hearing loss gave the “no experi-
ence” response to the “web class and meeting” item.
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Eighty-six patients (32.0%), especially those with better
hearing, had “no experience” with “textual informa-
tion,” and the median age was 50 years for those with
experience and 64 years for those with no experience on
this item. For those with moderate and severe to pro-
found hearing loss, the score for “textual information”
was higher than for the other questions; that is, they
reported little inconvenience in communicating with
visual information.

In a comparison among respondents with bilateral
hearing loss, unilateral hearing loss, and bilateral nor-
mal hearing, the difficulty reported in response to each
question was significantly different for questionnaire
items 1, 2, 3, 4, 5, and 6 (p<0.05, by Kruskal-Wallis
test) and the difficulty reported was generally in the

Table 1 Comparison of demographic factors by hearing level
Bilateral hearing loss
Norma Unilateral
. Severe to
Total hearing hearing loss Mild Moderate profound
>256-< >40-<

25-<40 dB HL 40-<70dB HL >70dB HL
Number 269 36 81 62 53 37
Male 123 20 39 26 25 13
Female 146 16 42 36 28 24
Median Age (y.0.) 54 415 45 58.5 69 59
HA 64 0 2 7 31 24
Cl 13 0 0 0 0 13
Neither 192 36 79 55 22 0

y.0., years old; HA, hearing aid; Cl, cochlear implant
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Responses to questionnaire items. -3 (very inconvenient);

40% 60% 80% 100%
-2 (inconvenient); —1 (slightly inconvenient); 0 (no change); +1

(slightly improved); +2 (improved); +3 (very improved). A lower score indicates greater inconvenience. About half of the total have

communication difficulties in 1-6 situations.
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Table 2  Comparison of average score of each question between
presence or absence of hearing loss
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Table 3
ing level

Comparison of average score of each question in hear-

All Normal Unilateral bilateral Bilateral hearing loss
hearing  hearing loss  hearing loss S
. evere to
. 7 X ] Mil M
1. Wearing mask -087  -042 -0.70 -1.07 hearinlgdloss he a?g]‘;’?;is profound
‘ L ‘ hearing loss
2. A few people -0.65 -0.44 -0.51 -0.77 T ]
‘ * ‘ 1. Wearing mask -0.73 —1;15 -1.51
3. Many people -1.07 -0.64 -0.90 -1.27
X 2. A few people -0.60 -0.96 -0.78
4. Class and ‘ ‘
meeting 0.84 0.41 (;);61 1.08 3. Many people -1.03 -1.38 -1.51
[ 1
5. Supermarket -093 067 -0.77 o8 4 ﬁf:t?nag”d -0.84 -1.33 117
6. Physical T |
distance 080 -0.64 ~0.62 ~0.94 5. Supermarket -0.87 ~1.04 -1.50
7. Web ~ y N _ 6. Physical ‘ ‘
class and meeting 0.53 043 0.33 0.69 distance -0.71 -(1.94 -1.31
8. Textual _ B B _ 7. Web B _ _
information 0.15 0.17 0.07 0.19 class and meeting 0.40 0.90 0.87
" p<0.01 * p<0.05 8. Textual 04 0.4 04
Those are the average score of each answer. Items that had signif- information 0.16 0. 0.19
icant difference among 3 groups in the Kruskal-Wallis test are
g o group *p<0.01 * p<0.05

underlined, and those that had significant difference in the Mann-
Whitney U test are shown in upper parentheses. The difficulty of
each question was significantly different for the items 1 to 6 and
higher in the order of bilateral hearing loss, unilateral hearing loss,
and normal hearing loss.

following order from highest to lowest: bilateral hear-
ing loss, unilateral hearing loss, and normal hearing
loss (Table 2). The differences among these three
groups of respondents in their answers to the following
items ran from largest to smallest in this order: “wear-
ing mask,” “class and meeting,” “many people,” “physi-
cal distance,” “supermarket,” and “a few people”. There
were significant differences by hearing level for the
“wearing mask,” “physical distance,” and “supermar-
ket” items (p<0.05, by Kruskal-Wallis test); a slight
difference was also confirmed for the “many people”
item. Six items with significant differences according to
the Kruskal-Wallis test were analyzed using the Mann-
Whitney U test (Table 2, upper parentheses), and there
were notable significant differences between respon-
dents with unilateral and bilateral hearing loss and
between those with normal hearing and bilateral hear-
ing loss. For the three items in which the Kruskal-
Wallis test showed a significant difference among
patients with bilateral hearing loss, a Mann-Whitney U
test showed a significant difference between those with
mild hearing loss and those with severe to profound

» «

Those are the average score of each answer. Items that had signif-
icant difference among 3 hearing level (mild, moderate and severe
to profound) in the Kruskal-Wallis test are underlined, and those that
had significant difference in the Mann-Whitney U test are shown in
upper parentheses. People with more severe hearing loss have
more difficulty with auditory communication notably in 1, 5 and 6.

hearing loss.

In patients with moderate hearing loss, there was no
significant difference in responses to any item between
those with and those without wearing hearing aids,
(p>0.05, by Mann-Whitney U-test).

Free description. ~ Over 10% of the patients stated
their problems in the free description field, as follows.
The most common problem was that “wearing a mask
made it difficult not only to listen, but also to read lips
or facial expressions.” Other comments included: “The
acrylic panel at the cash register in the store hinders
listening.” “Writing is not so useful, because commu-
nication speed becomes slow.” “I have given up listen-
ing and stopped wearing a cochlear implant.” “Hearing
aids often fall off due to interference with the mask.”

Some of them described measures related to com-
munication difficulties, as follows: “transparent masks
with a visible mouth should be widespread;” “from the
viewpoint of infection prevention, I think it is better to
use a face shield in addition to a transparent mask;” “to
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speak smoothly and loudly is important;” “the use of
Bluetooth with a cochlear implant makes it easier to
hear the content of telephone calls and online meet-
ings;” and “I want a badge that indicates hearing loss.”

Discussion

COVID-19 is an infection caused by severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) [1].
The infection route includes droplets, contact, and
aerosols. The WHO recommended wearing a mask,
ensuring physical distancing, and opening windows or
doors for ventilation as preventive measures. However,
these changes impair communication for the many peo-
ple with hearing loss.

The present study focused on how masks or other
measures against COVID-19 undermine auditory com-
munication for people with hearing loss, and the fol-
lowing were the key findings: (1) Not only patients
with bilateral hearing loss, but also those with normal
hearing or unilateral hearing loss have some difficulty
with auditory communication due to the measures
taken against COVID-19, with wearing a mask or try-
ing to communicate under poor conditions such as with
a large number of people, at the checkout area in
supermarkets, in public places, or while maintaining
physical distancing. (2) A comparison among hearing
levels showed that the more severe a patients hearing
loss was, the greater the hearing difficulties became for
almost all items except visual information. (3) People
with moderate to profound hearing loss did not find
online communication to be very useful, even without
masks, and they wanted to be provided with other
means of communication, such as visual information
contained in text.

With regard to the communication problems
encountered by people with hearing loss due to
COVID-19 countermeasures, some brief reports from
other countries have already been published. The use of
masks has not only led to a decrease in the transmission
intelligibility of sound, especially in the high frequency
range, but has also been a barrier to the reading of lip
movements and facial expressions, and thus has signifi-
cantly impaired communication [2,6-8]. Generally,
people with hearing loss have difficulty hearing under
poor conditions, such as in the presence of many peo-
ple, in noisy environments and at a distance, even if the
hearing loss is mild or moderate. However, hearing
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under such conditions is even more inconvenient with
the wearing of masks. Research conducted in a sound-
proof room compared speech intelligibility with and
without a simple or an N95 medical mask and found
that each type of medical mask essentially attenuated
the high frequencies (2,000-7,000 Hz) spoken by the
wearer by 3 to 4 dB for a simple medical mask and close
to 12 dB for the N95 mask [6]. A study conducted in
Italy involving 59 people with mild to profound hearing
loss (median age 60 years) explored the difficulties
experienced in relation to their hearing impairment
during an emergency visit during the COVID-19 out-
break. This study found that 13.6% of subjects reported
no change, but 25.4% had mild difficulties, 37.3%
moderate difficulties, and 23.7% severe difficulties.
Furthermore, 44.1% pointed out that voice informa-
tion was difficult to hear due to the wearing of face
masks, and 55.9% of the people reported that lip read-
ing was impossible with face masks [3]. Ertugtul et al.
compared the proportion of hearing aid applicants
among outpatients from April to June 2019 with the
corresponding proportion in the same months in 2020
and found it to be significantly higher in 2020 [9]. They
considered that the COVID-19 pandemic made hearing
aids indispensable because the wearing of masks made
speech less intelligible and lip reading difficult for peo-
ple with hearing loss.

There is an urgent need to take measures against
these problems, and Reed et al. have already proposed
some possible strategies [10]. Five methods involve
technological considerations: (1) handheld amplifica-
tion, (2) amplified and captioned telephones,
(3) in-room videoconferencing, (4) speech to text, and
(5) smartphone amplification. Four measures involved
environmental modifications: (1) remove background
noise, (2) improve room lighting, (3) pre-printed plac-
ards, and (4) using a whiteboard or tablet. Seven com-
munication strategies were suggested: (1) ensure atten-
tion, (2) employ face-to-face communication, (3) make
the mouth visible when possible, (4) speak slowly and
low, (5) do not shout, (6) give context to conversation,
and (7) rephrase rather than repeat.

Face shields and see-through prototype masks are
efficient ways to make it possible to read lips and facial
expressions. Mendel et al. reported that using a trans-
parent surgical mask improved speech perception in
noisy environments for listeners with hearing loss [9].
However, these masks are difficult to obtain. It is
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important to convey the need for environmental modi-
fications and communication considerations, but they
are not always understood by others. Various techno-
logical communication tools have been or are expected
to be introduced soon. For example, a smartphone
amplifier is a telephone application that turns a tele-
phone into a microphone by pairing it with a Bluetooth
speaker, and the volume can be raised with a simple
adjustment. However, people with hearing loss, espe-
cially those with more severe hearing loss, often need
captioning to be able to understand speech rather than
additional auditory information. Smartphones and tab-
lets offer real-time speech-to-text transcription, and
many such applications now run with remarkable speed
and accuracy. Speech-to-text captioning can also be
used on various platforms, including web meetings and
lectures. Communication can often be improved by
speaking slowly and increasing the volume of one’s
voice slightly. However, in our study, web classes and
meetings as well as textual information were not conve-
nient for people with hearing loss to use. In addition,
the number of users of such platforms was small, par-
ticularly among the elderly, which suggests that there
are still issues to be solved before they can be fully uti-
lized in society.

The limitations of this study are as follows: (1) The
evaluation of communication difficulty is subjective,
and there may be differences in how such difficulties are
perceived among individuals. (2) The data may be
biased due to the social background of the subjects,
because there were variations in age among the subject
groups. Verification of these results in more cases is
needed to increase their statistical reliability.

According to a report from the Ministry of Health,
Labor and Welfare at the end of December 2020, the
cumulative number of COVID-19 infections in Japan
had exceeded about 180,000, and the number of deaths
reached over 2,700. Even if the COVID-19 pandemic is
controlled, it is quite possible that individual infection
prevention measures will be needed for several months
or years. On the other hand, the new lifestyle adopted
during the pandemic has incorporated some conve-
niences, such as remote work and online meetings and
classes, that may continue even after the pandemic has
ended. To secure means of communication for persons
with hearing impairment, it is urgent that new ways of
coping with these changes be developed and that social
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consideration and support be strengthened.

In conclusion, measures to prevent COVID-19,
such as wearing masks and ensuring physical distanc-
ing, make communication difficult for people with
hearing loss by decreasing their understanding of audi-
tory communication. This is particularly noticeable for
people who have a high degree of hearing loss. The
widespread use of transparent masks and face shields
can help such individuals function well in society, but it
is also necessary that amplifiers and speech-to-text
transcription be available and that people be mindful of
how they speak. Building social considerations and
support to promote communication for people with
hearing impairment is an urgent task.
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