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ABSTRACT:   Introduction: Evidence regarding the effect of speechreading is lacking in age-related hearing loss (presbycusis). 
Thus, in individuals with presbycusis, this study determined whether speechreading would improve word intelligibil-
ity. Moreover, the study investigated the effect of speechreading on word intelligibility depending on hearing impair-
ment severity. 

  Materials and methods: This analytical, cross-sectional study involved two groups of individuals aged > 65 years 
that were enrolled by convenience sampling: 29 individuals with bilateral sensorineural hearing loss compatible with 
presbycusis (n=58 ears; mean age, 74.1±9.4 years) and 10 controls with at-most-mild hearing loss (n=58 ears; mean 
age, 73.8±8.5 years). All participants underwent a comprehensive medical and audiological evaluation, which includ-
ed speech audiometry with and without observation of the audiologist’s face, i.e. speechreading. Within each group, 
the effect of speechreading was determined as a change in the speech reception threshold. For all statistical analyses, 
p < 0.05 was considered significant. 

  Results: Both in individuals with presbycusis and controls, speechreading significantly improved speech discrimina-
tion (p<.001<.05); however, compared to controls, this effect of speechreading on speech discrimination was more 
pronounced in individuals with presbycusis (p<.001).

  Discussion: Individuals with presbycusis or hearing impairment displayed improved spoken-word intelligibility when 
spoken-word recognition was coupled with speechreading. Thus, speechreading may serve as a “third ear”.  
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LIST OF ABBREVIATIONS

SR – speechreading
EP – European Portuguese
SRT – speech reception threshold

THE IMPORTANCE OF SPEECHREADING IN 
PRESBYCUSIS: DO WE HAVE A THIRD EAR?

Age-related hearing changes are the most frequent cause of 
sensorineural hearing loss in adults[1]. Presbycusis, i.e. age-re-
lated, progressive, bilateral hearing loss, occurs due to degen-
eration of cochlear structures and central auditory pathways. 
This type of hearing loss usually first affects high frequencies, 
and then, middle and low frequencies [2]. Age of onset and 
clinical evolution of presbycusis vary between the affected in-
dividuals due to genetic and environmental factors [3]. 

Hearing impairment affects one of the most important abili-
ties of the human beings – communication. Individuals with 
such difficulties can use speechreading (SR) to improve spo-
ken-language recognition, which, in turn,  leads to more ef-
fective communication [4]. With speechreading, the observ-
er can understand speech without hearing the speaker’s voice 
by observing the speaker’s lip movements [5]. In addition to 
lip movements, other behavioral features such as intonation, 
facial expression, body movements, or gestures are valuable 
visual cues for speech recognition [6]. Synonymous terms for 
SR include lip-reading and orofacial reading [7].

When speech sounds are difficult to recognize, even those with 
normal hearing use SR unconsciously. In individuals with nor-
mal hearing, SR activates the auditory cortex in the absence of 
auditory stimuli [8, 9]. In individuals with hearing impairment 
that can benefit from residual hearing, SR further enhances 
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following equipment was used: the Orbiter clinical audiometer 
(Madsen Electronics A/C; Herley, Copenhagen, Denmark), the 
922 TDH39 earphones (Telephonics; Farmingdale, NY, USA), 
the ME70 noise-excluding headset (Madsen Electronics A/C; 
Herley, Copenhagen, Denmark), and the B-71 bone conductor 
(Radioear Corporation; New Eagle, PA, USA). An audiological 
study, including admittance, tonal, and speech audiograms, was 
performed; then, patients underwent an office-based reassess-
ment. In individuals that met the inclusion criteria, after sev-
eral weeks, we performed two speech audiometry evaluations 
with and without observation of the audiologist’s face; these 
speech audiometry evaluations were used to quantify the SRT 

Fig. 1. Box plot displaying variation in individuals with SRT ≥ 30 dB. 

Fig. 2. Box plot displaying variation in the control group.

speech recognition. Compared to people with normal hear-
ing, individuals with hearing impairment may have better SR 
skills because they use SR more frequently. 

Evidence regarding the effect of SR is lacking in individuals 
with presbycusis, including in speakers of European Portuguese 
(EP). In a prior study, we hypothesized that SR could enhance 
word intelligibility in presbycusis, by acting as a “third ear” [10].

The aim of this study was to evaluate whether SR would sig-
nificantly increase word intelligibility in individuals with pres-
bycusis. Furthermore, the study compared SR skills of indi-
viduals with hearing impairment with those with no or mild 
hearing impairment.

METHODS

Participants
This study was approved by the Health Ethics Committee (CES) 
of the West Lisbon Hospital Centre (CHLO), Lisbon, Portu-
gal, on 16 March 2015. The study was conducted according to 
the Declaration of Helsinki. All participants voluntarily signed 
informed consent.

The study involved patients of the Department of Otolaryngol-
ogy, Egas Moniz Hospital, CHLO that underwent audiological 
assessments in the Department of Audiology. This analytical, 
cross-sectional study enrolled participants by convenience sam-
pling. The inclusion criteria were as follows: age ≥ 55 years, bi-
lateral sensorineural hearing loss compatible with presbycusis, 
type A or As tympanogram (Jerger classification), preserved oral 
communication ability, EP as first language, and voluntary con-
sent to participate. The exclusion criteria were as follows: tinnitus 
interfering with audiometry, external or middle ear pathology, 
neurological and/or psychiatric disorders interfering with lan-
guage, serious visual difficulties, and a lack of prescribed correc-
tive lenses or glasses during hearing impairment evaluation. The 
study sample comprised 29 individuals (58 ears) with the speech 
reception threshold (SRT) ≥ 30 dB on speech audiometry and 10 
controls (20 ears) with at-most-mild hearing loss in the speech 
range (SRT ˂ 30 dB). None of the participants had hearing aids 
or formal training in speech audiometry, or underwent speech 
audiometry before participation in this study.

PROCEDURES

All patients underwent a comprehensive medical and audio-
logical evaluation. All tests were conducted in a soundproof 
test room according to the ISO 8253 and 389 standards. The 
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bution in both groups was also studied by box-plot analyses 
(Figure 1, Figure 2). 

In individuals with SRT ≥ 30 dB, SR led to a statistically sig-
nificant improvement in speech discrimination (p<.001<.05; 
sign test); similar conclusion were drawn based on confidence 
interval analysis (Table 3).

Also in the control group, SR led to a statistically significant 
improvement in speech discrimination (p<.001<.05); similar 

improvement upon SR. The SRT was used because it usually 
corresponds to the pure-tone average (PTA), and it is a stand-
ard hearing sensitivity assessment. All speech audiograms, 
without and with SR, were performed by the same audiologist 
(female announcer) in patients acquainted with the procedure. 
On speech audiometry, the stimuli consisted of spondee words 
with phonetic balance for EP, the phoneme sequence was ran-
dom, words were presented in 5-dB increments in a traditional 
up-down procedure; the  following parameters were analyzed: 
detection (SDT), reception (SRT), and maximum discrimina-
tion of speech thresholds. The results were presented in the 
form of an x-y graph (intelligibility curve), which compared 
stimulus intensity with the percentage of words perceived. Sex 
was not taken into account in the analyses.  

STATISTICAL ANALYSIS

All calculation were performed with the Statistical Package for 
the Social Sciences 21.0® for Windows (IBM SPSS Statistics; 
Armonk, NY, USA). We tested the conditions for statistical 
tests application (normality and homoscedasticity) to choose 
parametric or nonparametric tests, as appropriate. To evaluate 
the effect of speechreading on speech discrimination, we used 
the Student’s t-test for paired samples for normally distribut-
ed data; for non-normally distributed data, the Wilcoxon test 
(for symmetrical distributions) or the sign tests (for non-sym-
metrical distributions) were used. To compare the differences 
between the individuals with SRT ≥ 30 dB and the controls, 
we used the Mann-Whitney test. We tested for significant dif-
ferences in SRT improvement within each group and between 
the groups. We computed 95% confidence intervals. P < 0.05 
was considered statistically significant. 

RESULTS

In individuals with SRT ≥ 30 dB, age ranged from 57 to 88 years 
(mean age, 74.1±9.4 years; median age, 73 years). In the con-
trol group, age ranged from 62 to 87 years (mean age, 73.8±8.5 
years; median age, 72 years). Table 1 presents hearing levels 
with and without SR in both groups. In individuals with SRT ≥ 
30 dB, SR led to a mean improvement in hearing level of 18.28 
dB (median, 20 dB; standard deviation, 6.72 dB; minimum, 10 
dB; maximum, 35 dB). In controls, SR led to a mean improve-
ment in hearing level of 5 dB (median, 5 dB; standard devia-
tion, 2.81 dB; minimum, 0; maximum, 10 dB).

Individuals in both groups had enhanced hearing levels upon 
SR. To check for normality of variable distribution in the two 
groups, we used the Shapiro-Wilk test (Table 2).  Data distri-

Tab. I.  Hearing levels (in dB) in both studied groups with SR and without SR. 
Improvement of hearing level upon SR is shown (difference). 

SRT ≥ 30 DB CONTROL 
GROUP

STATI-
STIC

STD. 
ER-
ROR

STATI-
STIC

STD. 
ER-
ROR

without SR

MEAN 41.21 3.37 22.25 .77

95% 
Confidence 
Interval for 
Mean

Lower 
Bound 34.29 20.64

Upper 
Bound 48.11 23.86

Median 40.00 25.00

Variance 329.7 11.78

Std. Deviation 18.16 3.43

Minimum 30.00 15.00

Maximum 80.00 25.00

with SR

MEAN 22.93 2.85 17.25 .92

95% 
Confidence 
Interval for 
Mean

Lower 
Bound 17.08 15.32

Upper 
Bound 28.78 19.18

Median 20.00 20.00

Variance 236.63 17.06

Std. Deviation 15.38 4.13

Minimum .00 10.00

Maximum 50.00 25.00

Difference

MEAN 18.28 1.25 5.00 .63

95% 
Confidence 
Interval for 
Mean

Lower 
Bound 15.72 3.69

Upper 
Bound 20.83 6.32

Median 20.00 5.00

Variance 45.14 7.89

Std. Deviation 6.72 2.81

Minimum 10.00 .00

Maximum 35.00 10.00
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conclusions were drawn based on confidence intervals anal-
ysis (Table 4).

In the total study sample (N=39), the distribution of hear-
ing level differences due to SR was not normal (p=.002<.05; 
the Shapiro-Wilk test; Table 5).  Based on the Mann-Whit-
ney test, the hearing level improvement upon SR was signif-
icantly greater in individuals with SRT ≥ 30 dB than in con-
trols (p<.001, Table 6)

DISCUSSION

No evidence exists regarding the effect of SR on word intelligi-
bility in patients with hearing loss due to presbycusis, includ-
ing in speakers of EP. This study showed that individuals with 
presbycusis and hearing impairment have better SR skills than 
people with no or mild hearing impairment. This difference 
in SR skills might be because people with significant hearing 
impairment use SR on a daily basis to compensate for hearing 
dysfunction. We found that SR significantly improved speech 
discrimination, which was more evident in individuals with 
hearing impairment. 

Production of each phoneme is associated with a particular fa-
cial expression pattern, which can help recognize voice sounds 
based on visual cues; also, such visual information enhances 
auditory processing. This beneficial effect of SR on speech in-
telligibility can be observed in daily clinical practice in patients 
with presbycusis 

In this study, individuals with presbycusis showed improved 
spoken-word intelligibility when spoken-word recognition 
was coupled with SR, which worked as a ‘third ear’. Compared 
to our previous study [10], in this study, we enrolled a larg-
er sample and were thus able to see more significant results. 
However, the beneficial effect of SR on speech discrimination 
(increase in SRT) might be modified by gender and/or age, 
among other factors.

Our results are in line with earlier research on sensorineural 
hearing loss performed in individuals without presbycusis. 
Most previous studies also found that individuals with pres-
bycusis had well-developed SR skills [11-16], with only a sin-
gle study having different conclusions [17]. These improved 
SR skills in individuals with presbycusis can be explained by 
a frequent use of SR that can compensate for hearing loss and 
enhance communication, which leads to improved self-es-
teem and social functioning [18, 19]. Educational level ap-
pears relevant to speechreading in individuals with hearing 
impairment [20].

Tab. II.  Normality testing with the Shapiro-Wilk test.

SRT ≥ 30 DB CONTROL GROUP

STATI-
STIC

DF SIG. STATI-
STIC

DF SIG.

without SR .883 29 .004 .739 20 .000

with SR .920 29 .030 .841 20 .004

difference .883 29 .004 .736 20 .000

Tab. III.  Improvement in hearing levels upon SR in individuals with SRT ≥ 30 dB, 
tested with the sign test. 

TEST STATISTICSA WITH – WITHOUT SR

Z -5,199

Asymp. Sig. (2-tailed) .000

A. Sign Test

Tab. V.  Normality testing of the difference in hearing level upon ST in the entire 
study sample (N=39)

KOLMOGOROV-SMIRNOVA SHAPIRO-WILK

Stati-
stic

df Sig. Stati-
stic

df Sig.

Diffe-
rence

.168 49 .001 .919 49 .002

A Lilliefors Significance Correction

Tab. IV.  Improvement in hearing levels upon SR in controls, tested with the 
Wilcoxon test.

TEST STATISTICSA WITH – WITHOUT SR

Z -3,879b

Asymp. Sig. (2-tailed) .000
A Wilcoxon Signed Ranks Test
b Based on positive ranks

Tab. VI.  Difference in improvement in hearing level upon SR between individuals 
with SRT ≥ 30 dB and controls

SRT ≥ 30 DB (N=58) CONTROL GROUP 
(N=20) Z P

MEAN RANK MEAN RANK

diffe-
rence

34,69 10,95 -5,835*** <.001

*** p ≤ 001
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to be linked with hearing loss severity. Further research is need-
ed to test the association of SR with age, hearing impairment 
duration, vocabulary, and SR therapy.

The study was carried out at the Department of Otolaryngol-
ogy, Egas Moniz Hospital, Centro Hospitalar de Lisboa Oci-
dental (CHLO), Lisbon, Portugal. 
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Our results suggest that SR therapy could improve SR skills. Thus, 
hearing rehabilitation including lip-reading therapy and learning of 
situational and behavioral strategies could improve SR skills, which 
should improve social functioning and quality of life [16]. In this 
regard, it would be important to include rehabilitation before and 
after fitting of hearing aids or cochlear implants, which would pro-
mote an optimal use of auditory and visual information for more 
effective communication in social and family life [4, 21] ; also, such 
rehabilitation could improve adaptation to hearing aid devices[22]. 

In conclusion, this study is the first to demonstrate that indi-
viduals with hearing impairment due to presbycusis have im-
proved word intelligibility upon SR. Furthermore, SR appeared 
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