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THE EFFECTS OF FACE MASK USE DURING
COVID-19 ON SPEECH COMPREHENSION IN
GERIATRIC PATIENTS WITH HEARING LOSS
WHO USE LIP-READING FOR COMMUNICATION:
A PROSPECTIVE CROSS-SECTIONAL STUDY

AsstracT

Objective: Communication difficulties are considered the most significant
consequence of hearing loss. This study aimed to determine whether surgical
face masks, which have been mandatory throughout the COVID-19 pandemic,
have an effect on speech comprehension scores in geriatric lip-reading
patients with hearing loss and to raise awareness of the need for solutions to
this problem.

Materials and Method: Patients with moderate and higher sensorineural
or mixed bilateral symmetrical hearing loss who stated that they lip-read to
better understand during communication were included in the study. The
patients’ speech comprehension scores were gathered while the audiologist
wore a surgical mask and then a transparent mask, respectively.

Results: Twelve (33,3%) of the patients were female, and 24 (66.7%)
were male. The mean age of the patients was 66.64+1.53 years. The mean
speech comprehension scores of the patients when the audiologist was
wearing a surgical mask (38.25+14.33) and a transparent mask (67.81 + 14.30),
respectively, were compared. The surgical mask significantly affected speech
comprehension scores, and the Cohen d value of the effect size was 2.06.
As such, the surgical face mask had a great effect on these patients’ speech
comprehension scores.

Conclusions: In elderly lip-reading patients who suffer from hearing loss,
seeing the lip movements of the speaker, especially in hospital applications,
promotes more effective communication. Transparent face masks can be
considered a solution.

Keywords: COVID-19; Geriatrics; Pandemics; Masks; Hearing Loss;
Lipreading.
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INTRODUCTION

The incidence of chronic diseases tends to increase
with advancing age. The incidence of chronic dis-
ease in individuals over the age of 65 is almost 80%.
Hearing is also adversely affected by aging. Hearing
problems are one of the three most common chron-
ic diseases in the elderly (1).

Communication difficulties are considered
the most significant consequence of hearing loss.
Hearing-impaired individuals want to convey their
thoughts and intentions easily by using different
mechanisms to better understand what is being
said (2). The term lip-reading refers to recogniz-
ing spoken words using visual speech information
such as lip movements (3). In previous studies, the
importance of lip- reading has been emphasized
as a mechanism that facilitates the understanding
of speech, the maintenance of speech, and the
achievement of communication success. It is stat-
ed that individuals with hearing loss score higher
in the speech perception test with the contribution
of lip-reading, and that lip-reading is an important
communication strategy for the hearing-impaired.

Therefore, lip-reading improves social life (2).

To achieve this visual and auditory integration,
anatomical regions, such as the face and lips, must
be visible to the listener. However, throughout the
COVID-19 epidemic, face masks have been manda-
tory to prevent the transmission of the coronavirus,
and under mask mandates, lip-reading patients
with hearing loss face great communication difficul-
ties (4,5).

In this study, we aimed to determine whether
surgical face masks, which have been mandatory
during the COVID-19 pandemic, have an effect on
speech comprehension scores in elderly lip-reading
patients with hearing loss and to raise awareness of
the need for relevant solutions to this problem.

METHODS

In this cross-sectional study, 36 patients who ap-
plied to the Dicle University Otorhinolaryngology
outpatient clinic between 1 February 2021 and 30
April 2021 and met the inclusion criteria for the
study were included.

During the study, patients who were suspected
to have been infected with COVID-19 were not in-
cluded in the study and were referred to the pan-
demic outpatient clinic with appropriate protective
equipment. The inclusion criteria for the study were
as follows:

The degree of hearing loss was calculated based
on the average of four frequencies (500, 1000, 2000,
and 4000 Hz) for each ear. Normal hearing was de-
fined as 25 dB and below, mild hearing loss was
26-40 dB, moderate hearing loss was 41-60 dB,
and severe hearing loss above 61 dB (6). Patients
with moderate and higher sensorineural or mixed
bilateral symmetrical hearing loss who did not use a
hearing aid or a device even though it was recom-
mended and who stated that they read lips to bet-
ter understand what is spoken during communica-
tion were included in the study. Using these criteria,
the aim was to select those who were most likely to
have been affected by the use of masks among pa-
tients with hearing loss. Patients who did not agree
to participate in the study, who had visual problems
(e.g., they could not see the face and lip move-
ments of the other person), who met the definition
of sudden hearing loss, who had a foreign national-
ity (resulting in language differences) and who had
communication problems and could not cooperate
on the test were excluded.

The bilateral tympanic membrane and tympano-
metric examinations of all patients included in the
study were normal. After the examinations, pure
tone audiometry was first performed by the audi-
ologist. Hearing thresholds and speech reception
thresholds (SRTs) were determined and recorded.
The patients who came to this stage were then
consulted with the ophthalmologist. As a result of
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the evaluation made by the ophthalmologist, those
with good visual acuity enough to select the facial
expressions of the person opposite them in detail
from 1.5 meters away were included in the study.
(Since the social distance was determined as 1.5
meters by the Ministry of Health in Turkey within
the scope of Covid-19 transmission measures at the
time of the study, this value was taken into account
in the study). Patients who could not pass this stage
were excluded from the study. Patients who fully
met the inclusion criteria were subjected to a two-
stage evaluation.

In the first stage, the audiologist wearing a sur-
gical mask was positioned at the same eye level as
the patient after the distance between them was
adjusted to 1.5 meters. The sound intensity was
adjusted for each patient at their own predeter-
mined SRT level. A microphone (Carol MUD-316
IMP.600, USA) and loudspeaker (Spekon Control-6)
were used. Then, the surgical mask-related speech
comprehension (SMRSC) scores were recorded for
each patient using the phonetically balanced word
list created for speech audiometry in Turkish (7). For
this test, a list of 25 monosyllabic words was used.
The word lists were read in the audiology unit ac-
companied by the natural noise of the environment
(40-45db), in a room arranged for study outside the
quiet cabin. The audiologist asked the patients to
repeat the words they heard by looking carefully
at the audiologist’s face. The SMRSC [(correctly re-
peated word count/25) x100] was created according
to the answers from the patients. The second stage
determined the effects of the surgical mask on
speech comprehension. In this stage, the audiolo-
gist performed the same procedure with a transpar-
ent mask (Oxy, TR), through which lip movements
could be easily seen, instead of a surgical mask.
Transparent mask-related speech comprehension
(TMRSC) scores were generated and recorded ac-
cording to the answers.

This study was approved by the Dicle Universi-
ty Medical Faculty Ethics Committee for Noninter-
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ventional Clinical Studies (Meeting date/number:
26.11.2020/214) and written informed consent was
obtained from all participating patients.

Statistical Analysis

IBM SPSS 21.0 for Windows was used for the sta-
tistical evaluation of the research data. Measured
variables are presented as mean * standard devia-
tion (SD), and categorical variables are presented as
numbers and percentages (%). We checked wheth-
er the data conformed to the normal distribution. A
paired sample T-test was used to compare the two
normally distributed dependent groups. The effect
size value (Cohen d) was calculated. A statistically
significant result was accepted if p < 0.05.

The sample size to be used in the research was
calculated with the G Power 3.1 analysis program
before the study. In the power analysis, the sam-
ple size required for the 0.05 (o) significance level,
80% statistical power (1-p), and the medium effect
size was calculated as 34 patients. Considering that
there may be data loss, the sample size of the study
was initially planned as 40 patients. Considering the
current pandemic conditions, the study was termi-
nated with 36 patients after reaching a sufficient
number.

RESULTS

Twelve (33.3%) of the patients were female, and 24
(66.7%) were male. The mean age of the patients
was 66.64+1.53 years. The mean hearing thresholds
of 500 Hz, 1000 Hz, 2000 Hz, and 4000 Hz measured
in pure tone audiometry were 59.83+13.39dB for
the airway in the left ear and 50.86+8.52 dB for the
bone conduction. The mean hearing thresholds in
the right ear were 58.25+12.94 dB for the airway and
49.81+9.65 dB for bone conduction. The mean du-
ration of hearing loss complaints of the patients was
9.92+6.51 years (Table 1). Speech comprehension
scores were compared to determine whether the
surgical face mask had a significant effect on speech
comprehension scores in lip-reading patients with
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hearing loss, and TMRSC (67.81+14.30) was found
to be significantly higher (t = -15.772, p<0.001) than
SMRSC (38.25+14.33). The Cohen d value calculat-
ed was 2.06. This shows that the difference between
the TMRSC and SMRSC values was great and that
the surgical face mask affected speech understand-
ing in these patients (Table 2).

DISCUSSION

Although hearing loss affects all age groups, it is
more common in elderly individuals. The preva-
lence of hearing loss, which may affect speech in-
telligibility, is around 39.3%, especially in individuals
aged 60-69 years (8). Considering that two-thirds of
elderly individuals, especially those over the age of
70, have significant hearing loss, it is thought that
they will have a very difficult time understanding a

speech made through a mask. Therefore, in this new
order, it is necessary to raise awareness for healthier
communication with elderly individuals (4,9).

In this new order, where wearing a mask is man-
datory, communication becomes more difficult both
in daily life and in health centers for this group of
patients who do not take clues from lip-reading and
facial expressions. In this study, we aimed to clar-
ify the communication difficulties faced by elderly
patients with hearing loss in the new masked world
order caused by the COVID-19 pandemic. We de-
termined that the speech comprehension scores of
elderly lip-reading patients with hearing loss were
low because of the masks.

Since face masks cover a part of the face and
lips, the visual clues necessary for stronger commu-
nication cannot be used, and lip-reading cannot be

Table 1. Data on age, gender, hearing thresholds and duration of hearing loss

Female n (%) 12 (33.3%)
Gender Male n (%) 24 (66.7%)
Total n (%) 36 (100%)
Age (year; X~ + SD) 66.64+1.53
Pure Tone Audiometry (500, 1000, 2000 and Left (dB) Right (dB)
4000 Hz) Hearing thresholds (mean=sd) Airway 59 83+13.39 58.25+12.94
Bone 50.86+8.52 49.81+9.65
Duration of hearing loss (year; X~ + sd) 9.92+6.51
X" mean, SD: standard deviation
Table 2. Comparison of the speech comprehension scores of the patients
Groups N X SD DF t P
1. SMRSC 36 38.25 14.33 35
2. TMRSC 36 67.81 14.30 35 -15.772 <0.001

SMRSC: Surgical mask-related speech comprehension, TMRSC: Transparent mask-related speech comprehension, N: number, x: mean
speech comprehension score, SD: standard deviation, DF: degrees of freedom, t: dependent t-test value, p: statistical significance

value. Effect size (Cohen d) value, d=2.06
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performed (4). In a study that stated that 60-70%
of communication is based on non-verbal clues, it
was emphasized that visual clues, such as facial and
lip movements, are very important (10). Since face
masks prevent effective communication among in-
dividuals with hearing loss, they have been associ-
ated with increased levels of anxiety, fatigue, and
stress (11).

It is thought that there is a significant relation-
ship between the degree of hearing loss and signs
of depression in elderly individuals with hearing
loss independent of the face mask (12). In the study
conducted by Marinkov et al. during the pandemic
period in which the average age of the participants
was 67.97 years, it is emphasized that there is a sig-
nificant relationship between the degree of hearing
loss and depression-anxiety. It is also stated that
there is a relationship between the degree of hear-
ing loss and the communication disorder experi-
enced due to the use of a face mask (13). Therefore,
this situation becomes much more serious when
considering the psychiatric problems that may be
caused by the communication difficulties caused
by the face mask, together with the hearing loss.
Therefore, it is necessary to bring practical solution
methods to this issue.

In a study conducted in Italy during the pandem-
ic period, 55.9% of the participants stated that their
main concern about face mask-wearing was the lack
of ability to engage in lip-reading (14). Additionally,
in a study conducted in Turkey during the pandem-
ic period, a much greater increase in hearing aid
demands than usual was found (15). This situation
indirectly shows that this group of patients, who
were living in an unmasked world order before the
pandemic, were seeking solutions to the communi-
cation problems they had experienced during the
pandemic. In this study, the patient group consist-
ed of lip-reading patients with moderate or higher
hearing loss who did not use hearing aids, so the
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aim was to evaluate the patient group most affect-
ed by this condition. Although it is known that hear-
ing aids increase the quality of life, only one out of
five patients who could benefit from a hearing aid
wears one (16,17).

In the study of Brown et al., in which they evalu-
ated the effects of the mask on audiovisual speech
intelligibility with 180 young and 180 elderly individ-
uals during the pandemic period, hearing loss has
been determined as the exclusion criterion from the
study. It has been emphasized that, although it is
especially evident in the presence of ambient noise,
elderly individuals are behind in terms of speech in-
telligibility compared to younger individuals (18). In
another study investigating the effects of surgical
face masks and transparent visors on speech intel-
ligibility on individuals with moderate and severe
hearing loss, it was emphasized that surgical masks
have negative effects on speech comprehension
because they prevent lip-reading and facial mimic
movements. It has been emphasized that as hear-
ing loss deepens, the negative effect of surgical
masks on speech comprehension scores increases
(19).  Considering that even individuals without
hearing loss have difficulties in communication in
this new order, where wearing a mask is mandatory,
it is an expected result that elderly individuals who
have hearing loss and do not use any hearing aids
will be affected much more by this situation.

In their study, Brawn et al. emphasized that face
masks used within the scope of pandemic measures
have more negative effects on speech intelligibil-
ity, especially in the presence of ambient noise. In
the study by Homans et al., in which individuals
with hearing loss were included, external noise was
neglected and the study was carried out in a qui-
et cabin (18,19). Our study, on the other hand, was
carried out in the audiometry unit, but in a room
outside the quiet cabin modified for the study, by
taking measurements accompanied by natural am-
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bient noise (40-45 dB). Although these conditions
cannot fully represent a communication performed
in the presence of external ambient noise, they can
represent an examination environment performed
in outpatient clinic conditions.

Successful and effective communication can be
achieved with the listener’s access to both audito-
ry and visual information. With the face mask, this
communication network is disrupted (20,21). In a
clinical study conducted with 200 patients during
the pandemic period, surgeons received high-
er scores on empathy, trustworthiness, and better
communication when they wore a transparent face
mask instead of a conventional surgical mask (22).
For this reason, this communication problem be-
comes more serious in applications to health insti-
tutions.

For this patient group, the communication dif-
ficulty created by this new masked world order has
become even more evident in healthcare institu-
tions. Healthcare workers pay great attention to
protective gear usage due to current conditions.
Naturally, this disrupts the visual-auditory integra-
tion for patients who engage in lip-reading and
have hearing loss, and this disruption causes serious
communication difficulties (23). We also conducted
our study in hospital conditions for patients who
visited the otolaryngology outpatient clinic, and we
found that the surgical face mask had a significant
negative effect on speech comprehension scores.

Regarding solutions, encouraging the use of
hearing aids, speaking louder and slower by reduc-
ing background noise when communicating with
these patients, using applications that transfer spo-
ken words to text, using transparent face masks, etc.

have been among the various suggestions (24). In
their study, Atcherson et al. emphasized that trans-
parent face masks positively affected visual and au-
ditory integration. This study was conducted before
the COVID-19 pandemic (25).

In our study, to embody the negative effects of
surgical masks on lip-reading, surgical face mask us-
age was compared to transparent face mask usage
through which lip movements can be seen easily. It
was determined that transparent masks had a pos-
itive and statistically significant effect on compre-
hension scores.

CONCLUSIONS

The use of surgical face masks has been mandated
during the pandemic period. In elderly lip-reading
patients with hearing loss, seeing the lip move-
ments of the speaker, especially in hospital applica-
tions, will help to improve the ease of communica-
tion. This study determined that surgical face masks
had negative effects on speech comprehension
scores in elderly lip-reading patients with hearing
loss. However, transparent face masks can be con-
sidered a solution.

Limitations of the Study

The word lists were read in the audiology unit ac-
companied by the natural noise of the environment
(40-45db), in a room arranged for study outside
the quiet cabin. Therefore, the effect of external
environmental noise has not been fully evaluated.
Because only elderly patients with moderate and
severe hearing loss were included in the study, the
sample size was kept small.
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