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SUMMARY

Introduction: Hearing loss impairs the elders’ performance of daily life activities, and it may increase the risk for

functional decline.

Objective: To verify the elders’ cognitive performance and establish its relationship with the presence and degree

of the hearing loss, sex, age and education.

Method: 33 elders from 60 to 82 years were assessed, and they were 20 (60.6%) men and 13 (39.4%) women.

These assessments included pure-tone audiometry and the application of the minimental state

examination (MMSE).

Results: The data analysis made it possible to verify that age, sex, and education in this group of individuals

did not affect the MMSE scores. The only influential factor on the test performance was the hearing

loss degree. The elders showing normal hearing thresholds or a light hearing loss in their best ear

obtained significantly higher scores than those showing a moderate to severe hearing loss.

Conclusion: It was acknowledged that the presence of some hearing loss affects the elders’ cognitive performance.

Sex, age, and education were not change determining factors regarding the MMSE scores.
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INTRODUCTION

The hearing loss, which prevents the elder to fully

play his or her role in the society, is one of the most

incapacitating communication disturbances.

Presbyacusis is the hearing sensitivity loss resulting

from aging. It is characterized for being bilateral for high-

frequency sounds, due to the degenerative and physiologic

change of the hearing system (1), followed of a decrease

in the speech distinguishing (2). Taking into account the

hearing deficiency prevalence is extremely high, and

reaches 84.2% of the elders (3), this is taken as a public

health problem. The peripheral sensitivity loss is highly

correlated with the cognitive decline in elders (4,5). The

presbyacusis affects the capacity for the elders’ daily life

activities and increases the risk of functional decline.

Many times, before a patient with a severe disease, such

deficiencies are disregarded, which makes the

rehabilitation process seriously difficult (6).

When the relationship between the cognitive

performance and hearing loss is considered, by using the

Mini-Mental State Examination (MMSE), the researchers

showed the elders with moderate to severe hearing loss

have lower scores that the elders without hearing loss (7).

In another study, carried out to determine what

causes low scores in the MMSE test, except for dementia,

the authors concluded that, in 10% of the sample

components, the visual and hearing changes and low

education degree were the main responsible for lower

scores (8).

Studies on the use of hearing aids influence to the

cognitive performance were also accomplished. They

showed the rehabilitation provided the cognitive global

measurements an improvement (9) and that the relatives

also realized an enhancement in the attention, reversion

of the social isolation and the communicative and emotional

difficulty, which therefore contributed for an improvement

in the quality of life (10). However, another study

revealed the use of hearing aids by elders didn’t influence

their cognitive performance (11).

An analysis carried out with a group of people with

the initial phase Alzheimer disease verified the hearing

abilities were affected compared to the results of a control

group in the same age range but without the disease (12).

This is thus important to know the relations

between the hearing loss and cognitive disturbances,

specially in the elders, since generally there are no

complaints in the early period. As a result, diagnoses and

interventions are not made, but the effects may be

significant. This is a complex area because both a

neuropathology may jointly determine cognitive and

sensorial deficiencies, and the chronic sensorial deficiency,

regarding the non-intervention, may make the cognitive

deficiency more severe (13).

According to theoretical assumption described, the

objective of this study is to verify if there is a relationship

between, hearing, age, sex, education and the cognitive

performance in a non-institutionalized group of elders.

METHOD

The research is of transversal and observational

drawing. The sample was composed by 33 non-

institutionalized elders who were submitted to auditory

assessment in a Phonoaudiology College Clinic. The

individual aged 60 years or older was considered to be

elder (14).

The participants in the study were invited to take

part of the research after the performance of the audiologic

assessment. Those who accepted to take part, signed an

Free and Clarified Authorization Term and responded to

the MMSE. The audiologic evaluation results were obtained

in the Clinic College records.

In order to determine the degree of hearing loss,

the classification of DAVIS and SILVERMANN (15) was used

(15). It consists of the tonal thresholds average for

frequencies of 500, 1000 and 2000Hz. The results deemed

to be normal were from 0 to 25 dB NA; light loss, from 26

to 40 dB NA; moderate, from 41 to 70 dB NA, severe, from

71 to 90 dB NA; and deep loss, over 91 dB NA.

The MMSE was applied always by the same

examiner. The results analysis was made based on the

MMSE evaluation protocol (16, 17). The test is composed

by several questions grouped into seven categories, each

one aimed at assessing the specific cognitive functions:

time orientation (5 points); 3-word register (3 points);

attention and calculation (5 points); 3-word recalling (3

points); language (8 points); visual constructive capacity

(1 point). The test consists of questions and commands to

be performed by the patient. The MMSE score may vary

from a minimum of 0 until a total of 30 points, the addition

is made after the exam completion. Results lower than 24

points indicate a cognitive deficiency (16).

The data were inserted in the SPSS software version

10.0. Statistical techniques used were descriptive such as

simple frequency transversal tables and the Kappa

concordance coefficient. For comparison between the
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MMSE and the loss degrees, the non-parametric test of

Kruskal-Wallis was used. For education comparison the

Mann-Whitney test was used.

The research was approved by the Ethics

Committee in the University Research, under protocol

166h.

RESULTS

The data analysis confirmed that out of the 33

(100%) elders assessed, 20 (60.6%) were men and 13

(39.4%) were women. The ages ranged from 60 to 82

years: 16 (43.4%) were between 60 and 69 years; 15

(45.4%) between 70 and 79 years; and 2 (6.06%) between

80 and 82 years of age.

From the 66 ears evaluated, we confirmed that, in

both ears, normal auditory thresholds were obtained (RE -

27.3%, LE - 30.3%) and light hearing losses (RE - 36.4%, LE

- 24.2%), moderate (RE - 30.3%, LE - 36.4%) and severe (RE

- 6.1%, LE - 9.1%) (Table 1). We confirmed that most elders

assessed presented with normal auditory thresholds or

hearing loss of light or moderate degree.

Table 2 contain the analysis data from the results

obtained in the MMSE concerning sex. The male sex

individuals achieved the minimal value of 10 and maximal

of 30. The average of hits for the responses was of 22.05.

The women presented at least 10 and at most 25 hits, with

an average of 19.46.

As shown in the data of Table 3, 26 (78.7%) elders

were literate and 7 (21.3) were not literate. The data

analysis confirmed the education didn’t influence the

scores obtained, which differs from most researches carried

out.

In order to verify the relationship between the

individuals hearing loss and the cognitive performance, an

analysis was performed, that considered the degree of

hearing loss in the best ear and the average of scores

obtained in the MMSE. The results are presented in Table

4. It was verified that the elders with normal hearing

thresholds or light degree hearing loss in the best ear

presented significant better scores that those with moderate

or severe degree hearing loss.

Graphic 1 contain the analysis of results obtained in

the MMSE concerning age. Such findings confirm that the

older the patient, the worse is the performance in the test,

that is, age may influence in the MMSE. Despite there is a

gradual diminishing on the scores with the increase of age,

the differences are not significant. This may be explained

Table 1. Hearing ability of the sample components.

                 Right ear               Left ear

Hearing n % n %

Normal 9 27,3 10 30,3

Light 12 36,4 8 24,2

Moderate 10 30,3 12 36,4

Severe 2 6,1 3 9,1

Total 33 100 33 100

Legend: n- absolute values; % relative values.

Table 2. MMSE scores concerning sex.

MMSE Scores

Sex Minimum Maximum Average Standard-

Deviation

Male 10 30 22,05 4,81

Female 10 25 19,46 3,93

Table 3. MMSE scores concerning education

 n average Standard-Deviation Value of p

Literate 26 22,08 4,94 0,646ns

Illiterate 7 20,57 4,58  

Legend: n - absolute values; ns - value of p non-significant by

the Mann-Whitney test.

Table 4. MMSE scores according to the hearing loss degree.

                    MMSE Scores

Loss degree n average Standard-Deviation p

Normal 13 22,69 3,61 0,03

Light 10 22,20 4,10

Moderate 8 17,37 5,34

Severe 2 18,50 0,70

Total 33 21,00 4,60

Note: Averages followed of the same letter don’t differ from

each other.

Graphic 1. MMSE results concerning age.
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by the low number of individuals in the age range of 80

years.

DISCUSSION

As for the degree of hearing loss of the samples

individuals, the results are similar to those obtained by other

authors (2, 18, 19, 20, 21), that is, most elders evaluated

presented with normal auditory thresholds or light or moderate

hearing loss. This degree of hearing loss doesn’t fully

prevent the individual from perceiving the environmental

sounds, but generates a series of disorders, since the speech

is hardly understood and may cause social life avoidance, and

seriously affects the individuals’ cognitive performance.

As for the sex, despite the elderly women obtained

lower scores than men, the analysis of the results confirmed

this variable didn’t influence the MMSE results. Such data

are similar to those obtained by other authors (17, 22), but

differ from the findings of other ones (23). This difference

between the studies may be explained by the size of the

sample.

Since some individuals in the sample were not

literate and that the literature research (24) confirms

education influences the scores obtained, we opted for an

MMSE results analysis also according to the education of the

sample components. Differently from predicted, the

education didn’t influence the results obtained. Maybe this

difference found concerning the several researches is

explained by the low level of education of the literate

elders. We confirmed that most of them had incomplete

elementary school, having received only two or three

years of regular schooling, which didn’t differ them

significantly from the illiterate individuals. In case elders

with a higher education level had been included in the

sample, maybe this variable would have influenced the

results significantly.

When the presence and degree of hearing loss were

considered, we confirmed that, in the elders assessed, the

hearing loss was one of the factors that related to the MMSE

scores diminishing, which enables to state that there is a

significant relationship between the elders hearing loss and

cognitive performance, and confirms prior studies (7, 8).

The gradual hearing loss, as in the case of presbyacusis,

leads to a growing difficulty in oral communication and to

consequent social isolation, with implications to cognition

(10, 25). The forwarding for hearing aids selection and

fitting is, therefore, important, since, as the hearing loss is

associated to a cognitive worsening, the rehabilitation may

be connected to the global improvement to the cognitive

measurements (9, 10).

CONCLUSION

In this work sample findings, the individuals with

light and moderate degree hearing loss presented with

better scores in the MMSE than those with severe and deep

degree hearing loss. Therefore, we conclude there is a

relationship between hearing loss and cognitive

performance. The other variables studied (age, sex and

education) didn’t influence the tests’ scores.
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